INVITATION FOR BID
COMMERCIAL BOILER PREVENTATIVE
MAINTENANCE AND REPAIR SERVICES

IFB NO. B23005

Housing Authority of the City of Danbury
Danbury, Connecticut 06811

Issue Date: October 17", 2023
Bid Due/Public Opening Date: November 8, at 10:30am (EST)

An Affirmative Action/Equal Opportunity Employer
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F. INTRODUCTION

The Housing Authority of The City of Danbury (HACD) hereby issues this Invitation for Bid
(IFB) for a qualified licensed firm to provide reliable and economical preventative maintenance
and repair services on HACD commercial boilers. As herein described, HACD invites bids to
satisfy the requirements set forth in this IFB.

II. BACKGROUND

Housing Authority of the City of Danbury (HACD)

The Housing Authority of The City of Danbury, located at 2 Mill Ridge Road, Danbury CT,
06811 was established in 1948 under the Connecticut General Statutes to provide decent, safe
and sanitary housing to low-income and moderate income families.

The Authority is governed by a five (5) member Board of Commissioners appointed by the
Mayor of the City of Danbury, Connecticut. The Authority's day-to-day operations are directed
by the Authority's Executive Director.

The Authority is primarily funded through the United States Department of Housing and Urban
Development. The Authority administers its programs from an operational budget of
approximately 2 million per year and a total budget of approximately 12 million per year.

The Authority manages seven communities totaling approximately 900 apartment units. Of the
seven communities, four are located in the downtown area, five of the communities are family
developments and four are senior/disabled developments. In addition to administering the
"Public Housing" program, the Authority administers approximately 1100 Section 8 vouchers
under its "Housing Choice Voucher" program.

III. THE AUTHORITY'S MISSION
HACD’s mission, in support of the City of Danbury, is to provide safe, affordable, and decent
housing within the City of Danbury.
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IV. GENERAL CONDITIONS

A. HACD’S RESERVATION OF RIGHTS

1.

HACD reserves the right to reject any or all Bids, to waive any informality in the
IFB process, or to terminate the IFB process at any time, if deemed by the HACD
to be in its best interests.

HACD reserves the right not to award a contract pursuant to this IFB.

HACD reserves the right to terminate a contract awarded pursuant to this IFB, at
any time for its convenience upon 10 days written notice to the successful
Bidder(s).

HACD reserves the right to determine the days, hours and locations that the
successful Bidder(s) shall provide the services called for in this IFB.

HACD reserves the right to retain all Bids submitted and not permit withdrawal
for a period of 60 days subsequent to the deadline for receiving Bids without the
written consent of the HACD Contracting Officer.

HACD reserves the right to negotiate the fees proposed by the Bidder entity.
HACD reserves the right to reject and not consider any Bid that does not meet
the requirements of this IFB, including but not necessarily limited to incomplete
Bids and/or Bids offering alternate or non-requested services.

HACD shall have no obligation to compensate any Bidder for any costs incurred
in responding to this IFB.

V. SCOPE OF WORK

A. SCOPE OF SERVICES

Contractor shall provide boiler preventive maintenance and repair services for Camus, Burnham
and Lochinvar Commercial Boilers.

1. Annual Preventative Maintenance
A schedule of units to be serviced will be provided by HACD.
After each unit is serviced a report of recommended improvements or necessary
repairs to maintain the system in proper operating condition must be provided.
This report must contain an itemized estimate of parts, material, and labor costs. NO
repairs or improvements will be undertaken without specific authorization from

HACD.
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Inspection services will include but are not limited to;
(See manuals for the full scope of recommended preventative maintenance
attached hereto as Attachment F).

* Clean condensate trap

* Check all piping for leaks

¢ Check air openings

* Flue vent system and air piping

* Check water system * Check expansion tank

* Check boiler relief valve * Inspect ignition electrode

¢ Check ignition ground wiring

* Check all boiler wiring

¢ Check control settings

* Perform start-up and checks

* Check burner flame

* Check flame signal

* Check flue gas temperature

* General maintenance

* Cleaning boiler heat exchanger

* Oiled bearing circulators

* Test ignition transformer

* Replace worn ignition leads

* Inspect all parts for wear, corrosion; replace as required.

* Inspect thermostatic control systems for proper operation.

* Perform routine annual service on electric and gas unit heaters, in accordance
with the manufacturer’s operation and service manuals.

* Replace filters, gaskets, fasteners and gauge glass where required.

* Clean oil pump strainer; test for proper pump pressure and vacuum.

* Lubricate burner motors per manufacturer’s recommendation.

* Check for proper gas pressure where applicable.

* Inspect and test all safety devices for proper operation. The boiler exterior and
boiler room floors are to be left clean and to the satisfaction of the Facility
Manager.
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2. Regular On-Call Service

1. Emergency Calls made by HACD staff only, must be responded to within
one hour of initial call.

2. Non-emergency requests should be scheduled within 72 hours of initial
call.

3. Maximum allowable mark-up on parts is 12%. HACD reserves the right to
request receipts of parts purchased for verification purposes.

4. Call backs within 24 hours of the initial service will not incur any
additional labor charges.

VI. BID FORMAT
A written Bid shall be submitted in accordance with the following:

A. BID SUBMITTAL

Tab 1, Bid Price: The form Billing Rates is attached hereto as Attachment A,
shall be fully completed, executed, and submitted under tab 1 as a part of the Bid
submittal.

Tab 2, Profile of Firm Form: The Profile of Firm Form is attached hereto as
Attachment B, shall be fully completed, executed, and submitted as a part of the
Bid submittal.

Tab 3, HUD Required Forms: These forms attached hereto as Attachment C,
shall be fully read, completed, executed/initialed, and submitted as a part of the
Bid submittal.

Form HUD-5369-B, Instructions to Offerors Non-Construction

Form HUD-5370-C, General Conditions for Non-Construction Contracts

Tab 4, Section 3 Compliance Form: This form is attached hereto as
Attachment D, shall be fully completed, executed, and submitted as a part of the
Bid submittal.
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Tab 5, Services:
The Bidder shall set forth its services submitted under tab 5 as a part of the Bid
submittal which at a minimum shall detail documentation showing:
e Licenses
Demonstrated Experience
References (at least 3)
Insurance Certificate

Tab 6, Equal Employment Opportunity:
The Supplier must submit a copy of its Equal Opportunity Employment Policy.

VII. BID SUBMISSION

All bids must be submitted and time-stamped received in the designated location no later than
November 8", 2023 at 10:30 am (EST). A total of ] UNBOUND original signature copy
(marked as "ORIGINAL") and 1 exact copy of the Bid submittal (marked as “COPY”), shall
be placed unfolded in a sealed package and addressed to:

Housing Authority of the City of Danbury
Attention: Mrs. Lisa Gilchrist

Purchasing Agent

IFB No. B23005 — Commercial Boiler Services
2 Mill Ridge Road

Danbury, CT 06811

The package exterior must clearly denote the above noted IFB No. B23005 and must have the
Contractor’s name and return address. Bids received after the published deadline will not be
accepted.
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A. SUBMISSION CONDITIONS
Do not fold or make any additional marks, notations, or requirements in the documents to
be submitted. Bidders are not allowed to change any requirements or forms contained
herein, either by making or entering onto these documents or the documents submitted
any revisions or additions; and if any such additional marks, notations or requirements
are entered on any of the documents that are submitted to HACD by the Supplier, such
may invalidate that Bid. If, after accepting such a Bid, HACD decides that any such entry
has not changed the intent of the Bid that HACD intended to receive, HACD may accept
the Bid and the Bid shall be considered by HACD as if those additional marks, notations,
or requirements were not entered on such.

B. SUBMISSION RESPONSIBILITY

It shall be the responsibility of each Supplier to be aware of and to abide by all dates,
times, conditions, requirements, and specifications set forth within all applicable
documents issued by HACD, including the IFB document and all attachments. By virtue
of completing, signing and submitting the completed documents, the Supplier is stating
his/her agreement to comply with all conditions and requirements set forth within those
documents. Written notice from the Supplier not authorized in writing to exclude any
HACD requirements contained within the documents may cause that Supplier to not be
considered for award.

C. SUPPLIER RESPONSIBILITY

It is the responsibility of the Supplier to address all communication and correspondence
pertaining to this IFB process to the Director of Procurement only. Bidders must not
make inquiry or communicate with any other HACD staff member or official (including
members of the Board of Commissioners) pertaining to this IFB. Failure to abide by this
requirement may be cause for HACD to not consider a submitted Bid.

1. Questions:

DEADLINE FOR WRITTEN QUESTIONS

Bidders may submit questions in writing to the Housing Authority, 2 Mill Ridge Road,
Danbury Connecticut 06811, Attn: Mrs. Lisa Gilchrist or e-mail: lgilchrist@hacdct.org.
Such written questions must be received by November 1%, 2023 by 2:00pm (EST).



INVITATION FOR BID
Commercial Boiler Preventative Maintenance and Repair Services
[FB No. B23005

In order to maintain a fair and impartial competitive process, HACD can answer questions only
in response to written questions received within the specified time frame. HACD must avoid
private communication with the prospective Contractors during the solicitation period. Written
questions will be the only opportunity for Bidders to ask questions as to form and content.

VIII. BID EVALUATION:

A. PUBLIC OPENING

All bids received by the submission deadline will be opened and publicly read aloud on
November 8", 2023 at 10:30am (EST); location: 2 Mill Ridge Rd, Danbury, CT 06811.
At the bid opening HACD will only disclose the following information: (1) The company
name of each bidder; (2) the total amount bid; and (3) the identity of the apparent lowest
bidder. A copy of the bid tabulation or recap recorded will be made available to each
member of the public attending such an opening and to anyone who requests such
afterwards. The bids will not be made available for inspection by anyone at this time;
HACD will, at a later time, review all bids in detail and will, in a timely manner, notify
all bidders of any bidder that may be ruled to be non-responsive or not-responsible.
HACD reserves the right to “waive informalities and minor irregularities” in the offers
received). Bids will be available for inspection by the public after the award has been
completed.

B. TIES

In the case of bids, the award shall be decided as detailed within Section 6.12.C of
HUD Procurement Handbook 7460.8 REV 2, by “drawing lots or other random means
of selection.”

C. RESPONSIVE EVALUATION

After the public opening the “hard copy” bid submittals received will be evaluated in
private for responsiveness (i.e. meets the minimum of the requirements). Firms not
meeting the minimum that are deemed to be non-responsive will be notified of such in
writing by HACD in a timely manner.

D. RESPONSIBLE EVALUATION
HACD will evaluate the apparent lowest responsive bidder to ensure that he/she is
responsible (i.e. a firm that is qualified, responsible and able to provide to HACD the
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required services). If HACD ascertains that such firm has the required ability, capability,
experience, knowledge, licensing, insurance and resources to provide the required
services, HACD may proceed with award. If HACD determines that such firm is deemed
to be not responsible, such firm will be notified of such in writing by HACD in a timely
manner. In such case Evaluations with the next lowest bidder.

E. RESTRICTIONS

Any and all persons having ownership interest in a bidder entity or familial (including in-
laws) and/or employment relationships (past or current) with principals and/or employees
of a bidder entity will be excluded from participation in the evaluation of the bid.

IX. CONTRACT AWARD

A. LOWEST RESPONSIVE AND RESPONSIBLE BIDDER
Award of an IFB is made to the responsive and responsible bidder that submits the lowest
cost.

B. PROCEDURE

By completing, executing, and submitting a bid, the Supplier agrees to abide by all terms
and conditions pertaining to this [IFB. HACD has no responsibility to conduct any
negotiations pertaining to published requirements after the submittal deadline.

C. CONDITIONS
1. Contract Form
A contract will be executed on an HACD form only. A sample contract is
Attached hereto as Attachment E.

D. CONTRACT TERM

The term of the contract awarded pursuant to the IFB shall be for a term of 1 year with
the option to extend for four (4) additional one (1) year terms. Negotiations for a new
fixed rate for each contract extension are permissible.

E. CERTIFICATE OF INSURANCE
The successful Supplier shall be required to procure and maintain during the term of the
contract, adequate Public Liability and Property Damage Insurance, at limits acceptable
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to HACD, insuring HACD, and shall agree to indemnify, defend, and hold harmless
HACD from all claims and damages for personal injury, including accidental death, as
well as from claims for property damages, which may arise from this contract, caused by
Supplier, or by anyone directly or indirectly employed by Supplier; and shall provide and
furnish HACD with Certificates of Insurance showing such coverage. HACD shall be
named as an additional insured on all said insurance policies. Insurance will be in the
amount of $3,000,000 aggregate per occurrence and shall be primary and non-
contributory.

F. CONTRACT SERVICE STANDARDS
All work performed pursuant to this IFB must conform and comply with all applicable
local, state, and federal codes, statutes, laws, and regulations.
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Bid Pricing
(Attachment A)

The Bidder proposes to furnish all labor and materials required to provide Commercial Boiler
Services and Preventative Maintenance for all properties owned and operated by the Housing
Authority of the City of Danbury in accordance with the requirements set forth in IFB No.
B23005.

RATES:

HOURLY RATE: $ per hour
HELPER RATE: $ per hour
OVERTIME/HOLIDAY RATE: $ per hour

**Please note that normal business hours are 7am-5pm Monday-Thursday, OT hourly rate shall
only apply outside this timeframe and with HACD prior approval. Hourly rates begin upon
arrival at location, and HACD will not reimburse travel time**

PREVENTATIVE MAINTENANCE INSPECTION(S):

Lochinvar Crest Model $ Laurel Gardens

Camus Model $ Putnam Towers

Burnham Model $ Wooster Manor

COMPANY NAME:

ADDRESS:

PHONE:

SIGNATURE:

PRINT NAME:

DATE
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This Form must be fully completed

Name of Firm: Telephone: Fax:

Street Address, City, State, Zip:

Identify Principals/Partners in Firm:

NAME TITLE % OF
OWNERSHIP

Identify individual(s) that will act as project manager and other supervisory personnel on the project:

NAME TITLE

Diversity Statement: You must circle all of the following that apply to the ownership of this firm and

enter where provided the correct percentage (%) of ownership of each:

() Caucasian American (Male) %
() Public-Held Corporation %
() Government Agency %
() Non-Profit Organization %

Resident- (RBE), Minority- (MBE), or Woman-Owned (WBE) Business Enterprise (Qualifies by
virtue of 51% or more ownership and active management by one or more of the following:

(_JResident- Owned % (JWoman-Owned (MBE) %
(JAfrican American % ( JWoman-Owned (Caucasian %
(_J**Native American % (_Disabled Veteran %
(_JHispanic American % (JOther (Specify):

(_JAsian/Pacific American %

(_JHasidic Jew %

(_JAsian/Indian America %

HOUSING AUTHORITY OF THE CITY OF DANBURY

Page 1



INVITATION FOR BID (IFB) NO. B23005 , Commercial Boiler Services

Profile of Firm
(Attachment B)

WMBE Certification Number:

Agency:

Federal Tax ID No.:

Business License No.:

State of License Type and No.:

Worker’s Compensation Insurance Carrier:

Policy No.: Expiration Date:

General Liability Insurance Carrier:

Policy No. Expiration Date:

Professional Liability Insurance Carrier:

Policy No. Expiration Date:

Debarred Statement: Has this firm, or any principal(s) ever been debarred from providing any
services by the Federal Government, any state government, the State of , or any local
government agency within or without the State of ? Yes(J No (J

If "Yes," please attach a full detailed explanation, including dates, circumstances and current status.

Disclosure Statement: Does this firm or any principals thereof have any current, past personal or
professional relationship with any Commissioner or Officer of HACD? Yes ()  No ()
If "Yes," please attach a full detailed explanation, including dates, circumstances and current status.

Non-Collusive Affidavit: The undersigned party submitting this proposal hereby certifies that such
proposal is genuine and not collusive and that said proposer entity has not colluded, conspired,
connived or agreed, directly or indirectly, with any proposer or person, to put in a sham proposal or to
refrain from proposing, and has not in any manner, directly or indirectly sought by agreement or
collusion, or communication or conference, with any person, to fix the proposal price of affiant or of
any other proposer, to fix overhead, profit or cost element of said proposal price, or that of any other
proposer or to secure any advantage against HACD or any person interested in the proposed contract;
and that all statements in said proposal are true.

HOUSING AUTHORITY OF THE CITY OF DANBURY

Page 2
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Profile of Firm
(Attachment B)

Verification Statement: The undersigned proposer hereby states that by completing and submitting
this form he/she is verifying that all information provided herein is, to the best of his/her knowledge,
true and accurate, and agrees that if HACD discovers that any information entered herein is false, that
shall entitle HACD to not consider nor make award or to cancel any award with the undersigned party.

Signature

Print

Title

Company

Date

HOUSING AUTHORITY OF THE CITY OF DANBURY

Page 3
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Instructions to Offerors
Non-Construction

U.S. Department of Housing
and Urban Development
Office of Public and Indian Housing

i
L]

-03291 -

1. Preparation of Offers

(a) Offerors are expected to examine the statement of work, the
proposed contract terms and conditions, and all instructions. Failure
to do so will be at the offeror's risk.

(b) Each offeror shall furnish the information required by the solicita-
tion. The offeror shall sign the offer and print or type its name on the
cover sheet and each continuation sheet on which it makes an entry.
Erasures or other changes must be initialed by the person signing the
offer. Offers signed by an agent shall be accompanied by evidence of
that agent's authority, unless that evidence has been previously
furnished to the HA.

(c) Offers for services other than those specified will not be consid-
ered.

2. Submission of Offers

(a) Offers and modifications thereof shall be submitted in sealed
envelopes or packages (1) addressed to the office specified in the
solicitation, and (2) showing the time specified for receipt, the solicita-
tion number, and the name and address of the offeror.

(b) Telegraphic offers will not be considered unless authorized by the
solicitation; however, offers may be modified by written or telegraphic
notice.

(c) Facsimile offers, modifications or withdrawals will not be consid-
ered unless authorized by the solicitation.

3. Amendments to Solicitations

(a) M this salicitation is amended, then all terms and conditions which
are not modified remain unchanged.

(b) Offerors shall acknowledge receipt of any amendments to this
solicitation by
(1) signing and returning the amendment;
(2) identifying the amendment number and date in the space
provided for this purpose on the form for submitting an offer,
(3) letter or telegram, or
(4) facsimile, if facsimile offers are authorized in the solicitation.
The HA/HUD must recsive the acknowledgment by the time
specified for receipt of offers.

4. Explanation to Prospective Offerors

Any prospective offeror desiring an explanation or interpretation of the
solicitation, statement of work, etc., must request it in writing soon
enough to allow a reply to reach all prospective offerors before the
submission of their offers. Oral explanations or instructions given
before the award of the contract will not be binding. Any information
given to a prospective offeror concerning a soficitation will be furnished
promptly to all other prospective offerors as an amendment of the
solicitation, if that information is necessary in submitting offers or if the
lack of it would be prejudicial to any other prospective offerars.

5. Responsibility of Prospective Contractor

(a) The HA shall award a contract only to a responsible prospective
contractor who is able to perform successfully under the terms and
conditions of the proposed contract. To be determined responsible,
a prospective contractor must -
(1) Have adequate financial resources to performthe contract, or
the ability to obtain them;

{(2) Have a satisfactory performance record;
(3) Have a satistactory record of integrity and business ethics;
(4) Have a satisfactory record of compliance with public policy
‘(e.g., Equal Employment Opportunity); and
(5) Nothavebeen suspended, debarred, or otherwise determined
to be ineligible for award of contracts by the Department of
Housing and Urban Development or any other agency of the
U.S. Government. Current lists of ineligible contractors are
available for inspection at the HA/HUD.

(b) Before an offer is considered for award, the offeror may be
requested by the HA to submit a statement or other documentation
regarding any of the foregoing requirements. Failure by the offeror to
provide such additional information may render the offeror ineligible for
award.

6. Late Submissions, Modifications, and Withdrawal of Offers

(a) Any offer received at the place designated in the solicitation after
the exact time specified for receipt will not be considered unless it is
received before award is made and it -

(1) Was sent by registered or certified mail not later than the fifth
calendar day before the date specified for receipt of offers
(e.g., an offer submitted in response to a solicitation requiring
receipt of offers by the 20th of the month must have been
mailed by the 15th);

(2) Was sent by mail, or if autharized by the solicitation, was sent
by telegram or via facsimile, and it is determined by the HA/
HUD that the late receipt was due solely to mishandling by the
HA/MHUD after receipt at the HA;

(3) Was sent by U.S. Postal Service Express Mail Next Day
Service - Post Office to Addressee, not later than 5:00 p.m. at
the place of mailing two working days prior to the date specified
for receipt of proposals. The term “working days” excludes
weekends and U.S. Federal holidays; or

(4) Is the only offer received.

(b) Any modification of an offer, except a modification resuiting from
the HA's request for “best and final” offer (if this solicitation is a request
for proposals), is subject to the same conditions as in subparagraphs
(a)(1), (2), and (3) of this provision.

(c) A modification resulting from the HA's request for “best and final"
offer received after the time and date specified in the request will not
be considered unless receivedbefore award andthe late receipt isdue
solely to mishandling by the HA after receipt at the HA.

(d) The only acceptable evidence to establish the date of mailing of a
late offer, modification, or withdrawal sent either by registered or
certified mail is the U.S. or Canadian Postal Service postmark both on
the envelope or wrapper and on the original receipt from the U.S. or
Canadian Postal Service. Both postmarks must show a legible date
or the offer, modification, or withdrawal shall be processed as if mailed
late. “Postmark” means a printed, stamped, or otherwise placed
impression (exclusive of a postage meter machine impression) that is
readily identifiable without further action as having been supplied and
affixed by employees of the U.S. or Canadian Postal Service on the
date of mailing. Therefore, offerors should request the postal clerk to
place a hand cancellation bull's-eye postmark on both the receipt and
the envelope or wrapper.

(e) Theonly acceptable evidence to establish the time of receipt atthe
HA is the time/date stamp of HA on the offer wrapper or other
documentary evidence of receipt maintained by the HA.

Previous edition is obsolete

page 1 of 2

form HUD-5369-8B (8/93)
ref. Handbook 7460.8



(fy The only acceptable evidence to establish the date of mailing of a
late offer, modification, or withdrawal sent by Express Mail Next Day
Service-Post Office to Addressee isthe date entered by the post office
receiving clerk on the “Express Mail Next Day Service-Post Office to
Addressee” label and the postmark on both the envelope or wrapper
and on the original receipt from the U.S. Postal Service. “Postmark”
has the same meaning as defined in paragraph (c) of this provision,
excluding postmarks of the Canadian Postal Service. Therefore,
offerors should request the postal clerk to place a legible hand
canceilation bull's eye postmark on both the receipt and the envelope
or wrapper.

(g) Notwithstanding paragraph (a) of this provision, a late modification
of an otherwise successful offer that makes its terms more favorable
to the HA will be considered at any time it is received and may be
accepted.

(h) If this solicitation is a request for proposals, proposais may be
withdrawn by written notice, or if authorized by this solicitation, by
telegram (including mailgram) or facsimile machine transmission
received at any time before award. Proposals may be withdrawn in
person by a offeror or its authorized representative if the identity of the
person requesting withdrawal is established and the person signs a
receipt for the offer before award. If this solicitation is an invitation tor
bids, bids may be withdrawn at any time prior to bid opening.

7. Contract Award

(a) The HA will award a contract resutting from this solicitation to the
responsible offeror whose offer conforming to the solicitation will be
most advantageous tothe HA, cost or price and other factors, specified
elsewhere in this solicitation, considered.

(b) The HA may
(1) reject any or all offers if such action is in the HA'’s interest,
(2) accept other than the lowest offer,
(3) waive informalities and minor irregularities in offers received,
and (4) award more than one contract for all or part of the
requirements stated.

(c) f this solicitation is a request for proposals, the HA may award a
contract on the basis of initial offers received, without discussions.
Therefore, eachinitial offer should contain the offeror's bestterms from
a cost or price and technical standpoint.

(d) A written award or acceptance of offer mailed or otherwise
furnished to the successful ofteror within the time for acceptance
specified in the offer shall result in a binding contract without further
action by either party. If this solicitation is a request for proposals,
before the offer's specified expiration time, the HA may accept an offer,
whether or not there are negotiations after its receipt, unless a written
notice of withdrawal is received before award. Negotiations conducted
after receipt of an offer do not constitute a rejection or counteroffer by
the HA.

(8) Neither financial data submitted with an offer, nor representations
concerning facilities or financing, will form a part of the resulting
contract.

8. Service of Protest

Any protest against the award of acontract pursuant to this solicitation
shall be served onthe HA by obtaining written and dated acknowiedg-
ment of receipt from the HA at the address shown on the cover of this
solicitation. The determination of the HA with regard to such protest
or to proceed to award notwithstanding such protest shall be final
unless appealed by the protestor.

9. Offer Submission

Offers shall be submitted as follows and shall be enclosed in a sealed
envelope and addressed to the office specified in the solicitation. The
proposal shall show the hour and date specified in the solicitation
for receipt, the solicitation number, and the name and address of
the offeror, on the face of the envelope.

it is very important that the offer be properly identified onthe face
of the envelope as set forth above in order to insure that the date and
time of receipt is stamped on the face of the offer envelope. Receiving
procedures are: date and time stamp those envelopes identified as
proposals anddeliver them immediately to the appropriate contracting
official, and only date stamp those envelopes which do not contain
identification of the contents and deliver them to the appropriate
procuring activity only through the routine mail delivery procedure.

[Describe bid or proposal preparation instructions here:}

Previous edition is obsolete
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General Conditions for Non-Construction

Contracts
Section Il — (With Maintenance Work)

U.S. Department of Housing and Urban
Development

Office of Public and Indian Housing

Office of Labor Relations

OMB Approval No. 2577-0157 (exp. 11/30/2023)

Public Reporting Burden for this collection of information is estimated to average one hour per response, including the time for reviewing instructions,s
earching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. HUD may not
conduct or sponsor, and an applicant is not required to respond to a collection of information unless it displays a currently valid OMB control number.

Applicability. This form HUD-5370C has 2 Sections. These
Sections must be inserted into non-construction contracts as
described below:

1) Non-construction contracts (without maintenance) greater
than $150,000 - use Section I;

2) Maintenance contracts (including nonroutine maintenance
as defined at 24 CFR 905.200) greater than $2,000 but not
more than $150,000 - use Section Il; and

3) Maintenance contracts (including nonroutine maintenance),
greater than $150,000 — use Sections | and II.

Section Il — Labor Standard Provisions for all Maintenance
Contracts greater than $2,000

1.  Minimum Wages

(a) All maintenance laborers and mechanics employed under
this Contract in the operation of the project(s) shall be paid
unconditionally and not less often than semi-monthly, and
without subsequent deduction (except as otherwise
provided by law or regulations), the full amount of wages
due at time of payment computed at rates not less than
those contained in the wage determination of the Secretary
of Housing and Urban Development which is attached
hereto and made a part hereof. Such laborers and
mechanics shall be paid the appropriate wage rate on the
wage determination for the classification of work actually
performed, without regard to skill. Laborers or mechanics
performing work in more than one classification may be
compensated at the rate specified for each classification for
the time actually worked therein; provided, that the
employer’s payroll records accurately set forth the time
spent in each classification in which work is performed. The
wage determination, including any additional classifications
and wage rates approved by HUD under subparagraph
1(b), shall be posted at all times by the Contractor and its
subcontractors at the site of the work in a prominent and
accessible place where it can be easily
seen by the workers.

(b) (i) Any class of laborers or mechanics which is not listed in
the wage determination and which is to be employed under
the Contract shall be classified in conformance with the
wage determination. HUD shall approve an additional
classification and wage rate only when the following criteria
have been met:

(1) The work to be performed by the classification
required is not performed by a classification in the
wage determination;

(2) The classification is utilized in the area by the
industry; and

(3) The proposed wage rate bears a reasonable
relationship to the wage rates contained in the
wage determination.

(i) The wage rate determined pursuant to this
paragraph shall be paid to all workers performing work

in the classification under this Contract from the first
day on which work is performed in the classification.

Withholding of funds

The Contracting Officer, upon his/her own action or upon
request of HUD, shall withhold or cause to be withheld from the
Contractor under this Contract or any other contract subject to
HUD-determined wage rates, with the same prime Contractor,
so much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics employed
by the Contractor or any subcontractor the full amount of wages
required by this clause. In the event of failure to pay any laborer
or mechanic employed under this Contract all or part of the
wages required under this Contract, the Contracting Officer or
HUD may, after written notice to the Contractor, take such action
as may be necessary to cause the suspension of any further
payment or advance until such violations have ceased. The
Public Housing Agency or HUD may, after written notice to the
Contractor, disburse such amounts withheld for and on account
of the Contractor or subcontractor to the respective employees
to whom they are due.

3. Records

(a) The Contractor and each subcontractor shall make and
maintain for three (3) years from the completion of the work
records containing the following for each laborer and
mechanic:

(i) Name, address and Social Security Number;

i) Correct work classification or classifications;

i) Hourly rate or rates of monetary wages paid;

iv) Rate or rates of any fringe benefits provided;

v) Number of daily and weekly hours worked;

vi) Gross wages earned;

vii) Any deductions made; and
(viii) Actual wages paid.

(b) The Contractor and each subcontractor shall make the
records required under paragraph 3(a) available for
inspection, copying, or transcription by authorized
representatives of HUD or the HA and shall permit such
representatives to interview employees during working
hours on the job. If the Contractor or any subcontractor
fails to make the required records available, HUD or its
designee may, after written notice to the Contractor, take
such action as may be necessary to cause the suspension
of any further payment, advance or guarantee of funds.

Apprentices and Trainees

(a) Apprentices and trainees will be permitted to work at less
than the predetermined rate for the work they perform
when they are employed pursuant to and individually
registered in:

(i) A bona fide apprenticeship program registered
with the U.S. Department of Labor, Employment
and Training Administration (ETA), Office of
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Apprenticeship Training, Employer and Labor
Services (OATELS), or with a state apprenticeship
agency recognized by OATELS, or if a person is
employed in his/her first 90 days of probationary
employment as an apprentice in such an
apprenticeship program, who is not individually
registered in the program, but who has been
certified by OATELS or a state apprenticeship
agency (where appropriate) to be eligible for
probationary employment as an apprentice; A

(i) trainee program which has received prior approval,
evidenced by formal certification by the
U.S. Department of Labor, ETA; or

(iii) A training/trainee program that has received prior
approval by HUD.

(b) Each apprentice or trainee must be paid at not less than
the rate specified in the registered or approved program for
the apprentice’s/trainee’s level of progress, expressed as a
percentage of the journeyman hourly rate specified in the
applicable wage determination. Apprentices and trainees
shall be paid fringe benefits in accordance with the
provisions of the registered or approved program. If the
program does not specify fringe benefits,

apprentices/trainees must be paid the full amount of fringe

benefits listed on the wage determination for the applicable
classification.

(c) The allowable ratio of apprentices or trainees to
journeyman on the job site in any craft classification shall
not be greater than the ratio permitted to the employer as
to the entire work force under the approved program.

(d) Any worker employed at an apprentice or trainee wage rate
who is not registered in an approved program, and any
apprentice or trainee performing work on the job site in
excess of the ratio permitted under the approved program,
shall be paid not less than the applicable wage rate on the
wage determination for the classification of work actually
performed.

(e) In the event OATELS, a state apprenticeship agency
recognized by OATELS or ETA, or HUD, withdraws
approval of an apprenticeship or trainee program, the
employer will no longer be permitted to utilize
apprentices/trainees at less than the applicable
predetermined rate for the work performed until an
acceptable program is approved.

Disputes concerning labor standards

(a) Disputes arising out of the labor standards provisions
contained in Section Il of this form HUD-5370-C, other than
those in Paragraph 6, shall be subject to the following
procedures. Disputes within the meaning of this paragraph
include disputes between the Contractor (or any of its
subcontractors) and the HA, or HUD, or the employees or
their representatives, concerning payment of prevailing
wage rates or proper classification. The procedures in this
section may be initiated upon HUD’s own motion, upon
referral of the HA, or upon request of the Contractor or
subcontractor(s).

0 A Contractor and/or subcontractor or other
interested party desiring reconsideration of
findings of violation by the HA or HUD relating to
the payment of straight-time prevailing wages or
classification of work shall request such
reconsideration by letter postmarked within 30
calendar days of the date of notice of findings
issued by the HA or HUD. The request shall set

(b)

forth those findings that are in dispute and the
reasons, including any affirmative defenses, with
respect to the violations. The request shall be
directed to the appropriate HA or HUD official in
accordance with instructions contained in the
notice of findings or, if the notice does not specify
to whom a request should be made, to the
Regional Labor Relations Officer (HUD). The HA

(i) or HUD official shall, within 60 days (unless
otherwise indicated in the notice of findings) after
receipt of a timely request for reconsideration,
issue a written decision on the findings of violation.
The written decision on reconsideration shall
contain instructions that any appeal of the decision
shall be addressed to the Regional Labor
Relations Officer by letter postmarked within 30
calendar days after the date of the decision. In the
event that the Regional Labor Relations Officer
was the deciding official on reconsideration, the
appeal shall be directed to the Director, Office of
Labor Relations (HUD). Any appeal must set forth
the aspects of the decision that are in dispute and
the reasons, including any affirmative defenses,
with respect to the violations. The Regional Labor

(ii) Relations Officer shall, within 60 days (unless
otherwise indicated in the decision on
reconsideration) after receipt of a timely appeal,
issue a written decision on the findings. A decision
of the Regional Labor Relations Officer may be
appealed to the Director, Office of Labor Relations,
by letter postmarked within 30 days of the
Regional Labor Relations Officer’s decision. Any
appeal to the Director must set forth the aspects of
the prior decision(s) that are in dispute and the
reasons. The decision of the Director, Office of
Labor Relations, shall be

final.
Disputes arising out of the labor standards provisions of
paragraph 6 shall not be subject to paragraph 5(a) of this
form HUD-5370C. Such disputes shall be resolved in
accordance with the procedures of the U.S. Department of
Labor set forth in 29 CFR Parts 5, 6 and 7. Disputes within
the meaning of this paragraph 5(b) include disputes
between the Contractor (or any of its subcontractors) and
the HA, HUD, the U.S. Department of Labor, or the
employees or their representatives.

Contract Work Hours and Safety Standards Act

The provisions of this paragraph 6 are applicable only where the
amount of the prime contract exceeds $100,000. As used in this
paragraph, the terms “laborers” and “mechanics” includes
watchmen and guards.

(a) Overtime requirements. No Contractor or subcontractor

contracting for any part of the Contract work which may
require or involve the employment of laborers or mechanics
shall require or permit any such laborer or mechanic in any
workweek in which he or she is employed on such work to
work in excess of 40 hours in such workweek unless such
laborer or mechanic receives compensation at a rate not
less than one and one-half times the basic rate of pay for all
hours worked in excess of

40 hours in such workweek.

(b) Violation; liability for unpaid wages; liquidated

damages. In the event of any violation of the provisions
set forth in paragraph 6(a), the Contractor and any
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subcontractor responsible therefor shall be liable for the
unpaid wages. In addition, such Contractor and
subcontractor shall be liable to the United States (in the
case of work done under contract for the District of
Columbia or a territory, to the District or to such territory), for
liquidated damages. Such liquidated damages shall be
computed with respect to each individual laborer or
mechanic, including watchmen and guards, employed in
violation of the provisions set forth in paragraph (a) of this
clause, in the sum of $10 for each calendar day on which
such individual was required or permitted to work in excess
of the standard workweek of 40 hours without payment of
the overtime wages required by provisions set forth in
paragraph (a) of this clause.

(c) Withholding for unpaid wages and liquidated damages.
HUD or its designee shall upon its own action or upon
written request of an authorized representative of the U.S.
Department of Labor withhold or cause to be withheld,
from any moneys payable on account of work performed
by the Contractor or subcontractor under any such
Contract or any federal contract with the same prime
Contractor, or any other federally-assisted contract subject
to the Contract Work Hours and Safety Standards Act,
which is held by the same prime Contractor such sums as
may be determined to be necessary to satisfy any
liabilities of such Contractor or subcontractor for unpaid
wages and liquidated damages as provided in the
provisions set forth in paragraph (b) of this clause.

7. Subcontracts

The Contractor or subcontractor shall insert in any
subcontracts all the provisions contained in this Section Il and
also a clause requiring the subcontractors to include these
provisions in any lower tier subcontracts. The prime Contractor
shall be responsible for the compliance by any subcontractor or
lower tier subcontractor with all the provisions contained in
these clauses.

8. Non-Federal Prevailing Wage Rates

Any prevailing wage rate (including basic hourly rate and any
fringe benefits), determined under state law to be prevailing,
with respect to any employee in any trade or position
employed under the Contract, is inapplicable to the contract
and shall not be enforced against the Contractor or any
subcontractor, with respect to employees engaged under the
contract whenever such non-Federal prevailing wage rate,
exclusive of any fringe benefits, exceeds the applicable wage
rate determined by the Secretary of HUD to be prevailing in the
locality with respect to such trade or position.
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ATTACHMENT D

SECTION 3
COMPLIANCE



-CONTRACT COMPLIANCE FORMS PACKAGE-

Housing Authority of the City of Danbury

SECTION 3 NEW RULE 24 CFR Part 75

On November 30, 2020, HUD put into effect a New and Final Section 3 Rule for all recipients.
This rule is drastically different from the old rule and therefore, we want everyone to know these
requirements and plan accordingly.

Every contractor must ensure this package is included in their sub-contracts. Every sub-
contractor must include this package in their lower-tiered sub-contracts.

This new rule exempts all material and supply only agreements. The rule applies to all service
related contracts/agreements despite the dollar amount or project duration, except CPA's,
Attorneys, Engineers, and Architects.

Non-Danbury Housing Authority Public Housing or Section 8 residents can NOT certify to their
income nor can any current YouthBuild participants under The State of Connecticut’s Substitute
House Bill No. 5386 Public Act No. 18-8 An Act Concerning Pay Equity. Do Not request or
require any applicant on any Danbury Housing Authority contract to provide any of their current
or prior salary/income or you will violate the state law.

You should not issue the Individual or Business Self-Certification form(s) until you have secured
a qualified contractor or employee respectively. DO NOT hand the individual self-certification
form to every employee as it may be a waste of time if they were not hired within the past five
years and were low-income, public housing, or Section 8 at the time of hire.

Documents included in this package:

% New Requirements Summary 15
% Monthly Reporting Instructions 16
¥ Section 3 Business Self-Certification Forms 17
¥ Section 3 Individual Self-Certification Forms 18
3% Hours Worked Reporting Form 19
#¥ Acknowledgment and Affidavit Form 20

The Acknowledgement and Affidavit must be executed and returned by Every Contractor.

Page 15 of 21



Housing Authority of the City of Danbury

Annual “Section 3 Benchmarks” Requirement Summary

¥ Twenty (20) percent or more of the total number of labor hours worked by all workers employed

with public housing financial assistance in a HA's fiscal year are Section 3 workers; and

¥ Five (5) percent or more of the total number of labor hours worked by all workers employed with

public housing financial assistance in a HA's fiscal year are Section 3 workers;

¥ There are No specific hiring or contracting goals under this new rule.

3 There is No Section 3 Business Preference under the new rule and No points awarded for being

a Section 3 Business.

¥ The rule does not require the hiring or contracting of any person or business that is not fully

qualified to perform the work.

The two new categories of Section 3 are now referred to as:

¥ Section 3 Worker - Any low or very low-income persons residing in the housing authority MSA

3 Targeted Section 3 Worker - Public Housing, Voucher Holder, YouthBuild participant

Contractors will provide these three (3) data sets to the Danbury Housing Authority’s Section 3
Consultant within 40 days of the month after the hours have been worked by EVERY person that
worked directly on the contract. (Ex: April data is required by June 10th) No back-office staff hours

are counted:

¥ Total Hours Worked by all workers
¥ Total Hours Worked by Section 3 Workers (Individual Self-Certification Form Required)
3 Total Hours worked by Targeted Section 3 Workers (Individual Self-Certification Form Required

There are new definitions of how to be a Section 3 Business Concern:
¥ Itis atleast 51 percent owned by low- or very low-income persons; with businesses at least 6

months old

¥ Over 75 percent of the labor hours performed for the business are performed by low- or very

low-income persons; or (Based on the prior 90 days of full business payrolls)

¥ Itis a business at least 51 percent owned by current public housing residents or residents who

currently live in Section 8-assisted housing, with businesses at least 6 months old
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MONTHLY REPORTING INSTRUCTIONS

STEP ONE

Enter your company name and the name of the contract or task you are performing in the

appropriate lines at the top of the form.
STEP TWO

Determine which workers qualify as Section 3 by having each complete a Section 3 Individual Low-
Income Person Self-Certification Form. This form is submitted once per Section 3 employee or those

that believe they meet the definition of a Section 3 employee.

The form is to be completed by the individual and stress to the employee that the form is Voluntary:
1. Complete contact info section

Check the box that describes your situation

Sign and date the form

Complete the employer information

a M W DN

Return to your employer

STEP THREE

After determining which workers are Section 3, determine their classification based on what they

check in the box on the form as Non-Targeted or Targeted:

Non-Targeted are those Section 3 income-qualified workers who are low-income and reside in the

MSA.
Targeted are those Section 3 income-qualified workers who are low-income and reside in public

housing, Section 8 or YouthBuild

STEP FOUR
Enter the monthly dates of reporting on the first line, then proceed as follows:
1. Enter total hours worked by ALL contract or project level staff with exceptions as noted above*
2. Enter total hours worked by all Section 3 staff Non-Targeted

3. Enter total hours worked by all Section 3 staff Targeted

List ONLY the individual names of the workers who have self-certified as Section 3 (Non-Targeted
and Targeted) along with their total hours for this months report only.

STEP FIVE
Submit the Section 3 Hours Worked Reporting Form on a monthly basis to the contact person noted

on your reporting form above.
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SECTION 3 BUSINESS
Voluntary Self-Certification Form

IN COMPLIANCE WITH SECTION 3 OF THE HUD ACT OF 1968 UPDATED 24 CFR PART 75 11/30/2020

The purpose of this form is to comply with Section 3 of the HUD Act of 1968 Business Certification
requirements. To count as a Section 3 Business your company/firm must meet one of the listed categories
below. Each category will require additional documentation to support the election. You must provide that
supporting documentation with this form properly completed to be confirmed as a Section 3 business. If this

form is submitted without the required supplemental data, your certification will not be processed.

DOCUMENTATION REQUIRED YOUR
CATEGORY ELECTION
a business at least 51 percent Proof of ownership showing all owners and their <
owned by low- or very low- percentages and a completed Section 3 Individual l
income persons; Self-Certification form for all low- and very low- N
income owners lT

|
Over 75 percent of the labor Provide the last 90 days full payrolls for the entire A
hours performed for the company, makealistofthe namesfrom the payrolls of the L
business are performed by Section 3 workers, and provide acompleted Section 3 <=
low- or very low-income Individual Self- Certificationforall low-andvery low-
persons; or income workers youlist E

R
It is a business at least 51 Proof of ownership showing all owners and their £
percent owned by current percentages and a Section 3 Individual Self- <
public housing residents or Certification form for all public housing and/or
residents who currently live in Section 8 owners

Section 8-assisted housing.

| hereby certify to the US Department of Housing and Urban Development (HUD) that all of the information on
this form is true and correct. | attest under penalty of perjury that my business meets the elected definition and
understand proof of this information may be requested. If found to be inaccurate, | understand that | may be

disqualified as a certified Section 3 business.

Full Name:

Company Name:

Street Address:

City: State: Zip:

Signature: Date:
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SECTION 3 INDIVIDUAL LOW-INCOME PERSON
Voluntary Self-Certification Form

IN COMPLIANCE WITH SECTION 3 OF THE HUD ACT OF 1968 UPDATED 24 CFR PART 75 11/30/2020

The purpose of this form is to comply with Section 3 of the HUD Act of 1968 self-certification income
requirements. To count as a Section 3 individual, any legal resident of the United States annual
income must not exceed the HUD income limits for the year before they were hired, or, the
individual's current year income annualized for the year they are being confirmed as low-income.

Print Name

Phone Email

Address

City State Zip

To qualify as a Section 3 Person, you must meet one of the standards in the brackets below.
N

Check only one box below that describes your situation:

| am a Public Housing Resident, Section 8 assists me with my rent, or | am a current
YouthBuild participant

| receive No HUD support, but I am low-income and live in the Danbury MSA

My employer will certify | work for a Section 3 Business

The Bridgeport, CT HUD Metro FMR Area contains the following areas:
FAIRFIELD COUNTY, CT TOWNS OF Bridgeport town, CT; Easton town, CT; Fairfield town, CT; Monroe town,
CT:; Shelton town, CT; Stratford town, CT; Trumbull town, CT; and Trumbull town, CT.

| hereby certify to the US Department of Housing and Urban Development (HUD) that all of the
information on this form is true and correct. | attest under penalty of perjury that my total income is
as shown above, and that proof of this information may be requested. If found to be inaccurate, |
understand that | may be disqualified as an applicant and/or a certified Section 3 individual. Finally, |
authorize including my name on a list of Section 3 Residents seeking employment and to include my
contact information so that contractors may contact me directly for any employment opportunities.

Signature: Date:

Income Limits website: https://www.huduser.gov/portal/datasets/il/il2021/2021summary.odn
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Hours Worked Reporting Form

IN COMPLIANCE WITH SECTION 3 OF THE HUD ACT OF 1968 UPDATED 24 CFR PART 75 11/30/2020

The purpose of this form is to comply with Section 3 of the HUD Act of 1968 tracking of hours

worked by all person’s employed on the Danbury Housing Authority contract including those

meeting the Section 3 income requirements as low- or very low-income.

Section 3 Employees are now defined to as:

Section 3 Workers - Any low or very low-income persons residing within the Danbury
Housing Authority MSA (Metro Area)

Targeted Section 3 Workers - | reside in public housing or Section 8 housing managed
by Danbury Housing Authority or a current YouthBuild participants (If a program is active
in the area)

If your company employs any person it believe is low income now or was when they were hired
within the past five years, please have them complete the SECTION 3 INDIVIDUAL LOW-
INCOME PERSON SELF-CERTIFICATION FORM" and return it with their first report of

employment in the Hours Worked Reporting System.

All hours worked by everyone on the project must be reported monthly electronically. If you
have questions please contact the projects Section 3 Consultant:

Motivation Compliance and Training, Inc.
Katie Swiney, Compliance Manager
admin@m-cat.co

In the software, you will report this information for your team as they apply.
% Total Hours Worked by non-Section 3 staff
¥ Totalhoursworked by all Non-targeted Section 3employees

% Total hoursworked by all Targeted Section 3employee

The reporting system website is: To Be Provided Separately
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Danbury Housing Authority

Section 3 New Rule Contractor Acknowledgement and Affidavit

(Return this form with your Contract)

Company Name:

Contract or Project Name:

Trade Work/Classification:

| hereby certify to the US Department of Housing and Urban Development (HUD) that | have read all
of the information in this policy package and agree to follow the requirements for complying with
the order of prioritization in 75.9 and 75.19 and reporting of all labor hours associated with my
contract as required. | further understand that failure to comply with these requirements will cause

my payments to be held and not processed or not released until | come into full compliance with this

policy.

Monthly, | will be required to provide these data points for all contract staff working directly on the

contract not including any back-office staff:

[ ] Total Hours Worked by all employees (Section 3 and regular employees)
[] Total Hours Worked by All Non-Targeted Section 3 employees (Low-Income persons residing
within a one-mile radius of the project location

[ ] Total Hours Worked by All Targeted Section 3 employees (Current YouthBuild participants)

You are required to enter the names and hours worked by each Section 3 employee individually.

Signature: Print: Date:
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IFB No. B21003, Plumbing Services
CONTRACT NO. C21003

CONTRACT BETWEEN
THE HOUSING AUTHORITY OF THE CITY OF DANBURY
AND
XXXXXXXXXX

INTRODUCTION

This agreement by and between Housing Authority of the City of Danbury (hereinafter “HACD”), 2 Mill
Ridge Road, Danbury, CT 06811 acting herein by Jeff M. Rieck its Executive Director and XXXXXX, a XXXX
business authorized to do business in the State of Connecticut, with a business mailing address of XXXX
(hereinafter “the Contractor”), acting herein by XXXXXXX, its XXXXXXX is made this XX day of XXX, 2021
(the “Contract”).

WHEREAS, HACD issued an Invitation for Bid for Plumbing Services pursuant to IFB No. B21003
(hereinafter “IFB”); and

WHEREAS, Contractor submitted a bid to provide services in response to the IFB (“Contractor’s Bid”);
and

WHEREAS, HACD has determined that Contractor is the lowest responsive and responsible bidder to
the IFB; and

WHEREAS, HACD and Contractor desire to set forth the terms and conditions pertaining to the services
to be rendered by Contractor.

NOW THEREFORE, in consideration of the mutual promises herein set forth, the parties agree to the
following:

1. Term

This Contract is for a term of one (1) year (“Initial Term”). HACD, at its sole discretion, may extend the
Contract for four (4) additional one-year terms (“Extended Term”), for a total maximum term of five (5)
years. HACD shall exercise its option to extend by notifying Contractor in writing fifteen (15) days prior
to the end of the then current term.



IFB No. B21003, Plumbing Services
CONTRACT NO. C21003

Services
2.1 Scope of Services: Contractor shall perform all services and work described in the Scope of

Services in the IFB and as set forth in Contractor’s Bid which are incorporated into this Contract
and as set forth in Contractor’s Bid by reference (hereinafter referred to as the “Services” or

“Work™).

2.2 Provisions of any and all Work: The Contractor shall not perform any service without prior
authorization by HACD.

Contract Sum for HACD

During the Initial Term, HACD shall pay Contractor for the Services described herein a total amount not
to exceed XXXXXX ($XXX).

In the event Contractor exceeds any of the not to exceed amounts set forth herein it does so at its own
risk.

3.1 Time Performance: The Contractor shall complete the Services in a timely manner and in as
mutually agreed to.

Method of Payment

Payment for the Services shall only be made pursuant to the following billing procedure:

(i) The Contractor shall submit an invoice for Services not more frequently than on a monthly basis via
email to AccountsPayable@hacdct.org or by mail to:

Housing Authority of the City of Danbury
Attn: Accounts Payable
2 Mill Ridge Road
Danbury, CT 06811

(i1) The invoice for Services shall include the following information:

¢ Unique invoice number;

o Contractor’s name, address and telephone number;
e Date of invoice;

o Billing Period covered by invoice;
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5.0

6.0

IFB No. B21003, Plumbing Services
CONTRACT NO. C21003

Applicable Contract Number;

Description of Services rendered, including date of Service, total hours billed for Service, the
location or site where Service was performed, the rate charged for the Service;

Any other supporting documentation for Services reasonably requested by HACD;

Total dollar amount being invoiced.

(iii)) HACD shall pay each properly completed invoice for Services on a Net 30-day basis from date of
submission of a properly completed invoice for Services, subject to section 10.0 herein. Incomplete
invoices or invoices that do not comply with this section shall not be paid unless or until the Contractor
complies with this section.

Commencement Date

This Contract shall commence on XXXXXX and shall terminate on XXXXXX
unless extended by HACD as herein provided.

Contractor’s Obligations

In the performance of the Services, the Contractor agrees as follows:

6.1

6.2

6.3

Performance of Work: Contractor agrees to fully perform the Services in a good, complete,
thorough and workmanlike manner. All work performed and all materials furnished in
connection with the Service shall be in accordance with the standard practices of the trade. In
the event the Contractor, in the opinion of the Owner, fails to supply or materially delays (a)
properly skilled workmen, (b) material of proper quality, (c) the performance and discharge of its
work with promptness, diligence or in a workmanlike manner or, (d) fails to abide by
appropriate codes, then, in each instance, the Owner shall have the right at Owner’s sole
discretion, to terminate the Contract.

Supervision and Oversight: The Contractor shall be solely responsible for providing
supervision and oversight to all of the Contractor’s personnel that are assigned to HACD
properties pursuant to this Contract.

Qualified Personnel: The Contractor warrants and represents that it shall assign only qualified
personnel (“Qualified Personnel”) to perform the Services. For the purposes of this Contract, the
term “Qualified Personnel” shall mean those personnel that have been investigated, tested and
trained to perform the Services in the manner required by this Contract and, as proposed by
the Contractor within its response to IFB No. B21003.



IFB No. B21003, Plumbing Services

CONTRACT NO. C21003

6.4 Insurance Requirements:

6.4.1

In addition to the indemnity requirements detailed in Section 12.16 herein, the
Contractor shall maintain the following insurance coverages during the term(s) of
this Contract:

6.4.1.1

6.4.1.2

6.4.1.3

6.4.1.4

6.4.1.5

6.4.1.6

Policy of General Liability Insurance, $1,000,000 per occurrence,
$1,000,000 aggregate together with damage to premises and fire damage
of $50,000 and medical expenses for any one person of $5,000 with a
deductible not greater than $1,000. HACD shall be named upon the
certificate issued as an "additional insured," together with providing a
copy of the corresponding endorsement evidencing the same.

Policy of Professional Liability Insurance or Errors & Omissions
coverage, minimum of $1,000,000 each occurrence, general aggregate
minimum limit of $1,000,000 with a deductible of not greater than
$10,000;

Automobile Liability coverage in a combined single limit of $1,000,000.
For every vehicle utilized during the term of this Contract, when not
owned by the entity, each vehicle must have evidence of automobile
insurance coverage with limits of no less than $50,000/$100,000 and
medical pay of $1,000 with a deductible not greater than $1,000.

Worker’s compensation coverage evidencing carrier and coverage
amount.

The Contractor shall provide HACD with current
certificate(s)/endorsement(s) evidencing the insurance coverage
referenced above. Failure to maintain the above-reference insurance
coverage, including naming HACD as an additional insured (where
appropriate) during the term(s) of this Contract shall constitute a
material breach thereof.

Insurance certificate(s)/endorsement(s) shall be delivered to the

following person representing HACD:

Housing Authority of the City of Danbury
2 Mill Ridge Road
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Danbury, CT 06811
Attn: Procurement Director

Licensing: The Contractor shall provide to HACD a copy of any required Jurisdiction Business
License. Contractor’s failure to maintain this license in a current status during the term(s) of this
Contract shall constitute a material breach of this Contract.

Financial Viability and Regulatory Compliance:

6.6.1

6.6.2

6.6.3

6.6.4

The Contractor warrants and represents that its entity is in good standing with all
applicable federal, state and local organizations and licensing authorities and that it
possesses all requisite licenses to perform the Services required by this Contract. The
Contractor further warrants and represents that it owes no outstanding delinquent
federal, state or local taxes or business assessments.

The Contractor agrees to promptly disclose to HACD any IRS liens or insurance or
licensure suspensions or revocations that may adversely affect its capacity to perform the
Services outlined within this Contract. Failure by the Contractor to disclose such
information to HACD shall constitute a material breach of this Contract.

The Contractor further agrees to promptly disclose to HACD any change of more than
50% of its ownership and/or any declaration of bankruptcy that the Contractor may
undergo during the term(s) of this Contract. Failure of the Contractor to comply with
this section shall constitute a material breach of this Contract.

All disclosures required pursuant to this section of the Contract shall be made in writing
and submitted to HACD within five (5) days of Contractor’s receiving notice of the
event requiring disclosure.

Modification: This Contract shall not be modified, revised, amended or extended except by written
addendum, executed by both parties.

Severability: The invalidity of any provision of this Contract, as determined by a court of competent

jurisdiction and/or HUD, shall in no way affect the validity of any other provision herein.
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9.0 Applicable Laws:

9.1 Compliance with Federal and State Laws: All Services performed by the Contractor, pursuant
to this Contract, shall be done in accordance with all applicable Federal, State and local laws,
regulations, codes and ordinances.

9.2 Jurisdiction of Law: The laws of the State of Connecticut shall govern the validity, construction
and effect of this Contract, unless said laws are superseded by, or in conflict with applicable
federal laws and/or federal regulations. This Contract shall be binding upon the parties, their
successors and assigns, heirs and beneficiaries. In any state court action, the parties agree that
the Superior Court Judicial District of Danbury shall be the appropriate forum for any action
relating to this Contract.

10.0 Disputed Billings (Charges):

10.1  Procedures: In the event that HACD disputes any portion of any invoice for Services submitted
by Contractor, HACD shall pay the undisputed portion of said invoice and initiate dispute-
resolving procedures, as follows:

10.1.1 HACD's representative shall formally notify the Contractor of all particulars pertaining
to the dispute, and request the Contractor to investigate and promptly provide a written
explanation of the issue in dispute.

10.1.2 If the dispute cannot be resolved by the Contractor’s written response, within 10
business days after notification by HACD, an authorized HACD representative and the
Contractor’s representative shall meet at a mutually convenient date and time to discuss
the matter and attempt to arrive at a resolution.

10.1.3 If the authorized HACD representative and the Contractor’s representative are unable to
resolve the dispute through such discussion within 10 business days of the meeting,
HACD shall, within 10 business days thereafter, proceed pursuant to “Disputes” under
Form HUD- 5370-C (10/2006), General Conditions for Non-Construction Contracts.

11.0 2 CFR §200.326 (i), Procurement: Pursuant to this Contract, HACD and the Contractor each agree to
comply with the following provisions issued by the Office of the Secretary, HUD:

11.1 Remedies for Contractor Breach: Pertaining to Contract-related issues, it is the responsibility
of both HACD and the Contractor to communicate with each in as clear and complete a manner
as possible. If at any time during the term of this Contract HACD or the Contractor is not

6
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satisfied with any issue, it is the responsibility of that party to deliver to the other party
communication, in writing, fully detailing the issue and corrective action (please note that
HACD has the right to issue unilateral addendums to this Contract, but the Contractor does not
have the same right). The other party shall, within 10 business days, respond in writing to the
other party (however, HACD shall retain the right to, if conditions warrant, require the
Contractor to respond in a shorter period of time). Further, HACD shall, at a minimum, employ
the following steps in dealing with the Contractor as to any performance issues:

11.1.1 If the Contractor is in material breach of the Contract, HACD may promptly invoke the
termination clause detailed within Form HUD-5370-C (10/2006), General Conditions
for Non-Construction Contracts—(With or without Maintenance Work), which is
attached hereto, made a part hereof and incorporated herein by reference and terminate
the Contract for cause. Such termination must be delivered to the Contractor in writing
and shall fully detail all pertinent issues pertaining to the cause of and justification for
the termination.

11.1.2 Prior to termination, HACD may choose to warn the Contractor, verbally or in writing,
of any issue of non-compliance or unsatisfactory performance. Such written warning
may include placing the Contractor on probation, thereby giving the Contractor a certain
period of time to correct the deficiencies or potentially suffer termination. HACD shall
maintain in the Contract file a written record of any such warning detailing all pertinent
information. If the Contractor does not agree with such action, the Contractor shall have
ten 10 business days to dispute or protest, in writing, such action; if he/she does not do
so within the 10-day period, he/she shall have no recourse but to accept and agree with
HACD’s position on the issue. The written protest must detail all pertinent information
pertaining to the dispute, including justification detailing HACD’s alleged incorrect
action(s).

11.1.3 After termination, if the Contractor does not agree with HACD’s termination, the
Contractor shall have 10 business days to dispute, in writing, such action; if he/she does
not do so within the 10-day period, he/she shall have no recourse but to accept  and
agree with the HACD’s position on the issue. The written protest must  detail all
pertinent information pertaining to the dispute, including justification detailing the
HACD’s alleged incorrect action(s).

Termination For Cause and Convenience: As detailed within Clause No. 3 Form HUD-5370-
C (10/20006), General Conditions for Non-Construction Contracts—(With or without
Maintenance Work), attached hereto, made a part hereof and incorporated herein by reference,
HACD may terminate this Contract with or without cause.
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Reporting: Both parties hereby agree to comply with any reporting requirements that may be
detailed herein.

Patent Rights: Both parties hereby agree to comply with HUD Bulletin 90-23, which is the (a)
Notice of Assistance Regarding Patent and Copyright Infringement.

Copy Rights/Rights in Data: In addition to the requirements contained within Form HUD-
5370-C, Clause No. 5, General Conditions for Non-Construction Contracts (With or without
Maintenance Work), HACD has unlimited rights to any data, including computer software,
developed by the Contractor in the performance of the Contract specifically:

Access to Records: Access is guaranteed by both parties, the Federal grantor agency, the
Comptroller General of the United States, or any of their duly authorized representatives to
any books, documents, papers, and records of the Contractor which are directly pertinent to
this Contract for the purpose of making audit, examination, excerpts, and transcriptions.

Record Retention: Both parties hereby guarantee retention of all required records for three
years from the date of final payment for Services and after any other pending matters are closed.

Clean Air Act: For all Contracts in excess of $100,000, both parties hereby agree to comply
with all applicable standards, orders or requirements issued under section 306 of the Clean Air
Act (42 U.S.C. 1857(h), Section 508 of the Clean Water Act (33 U.S.C. 1368), Executive Order
11738, and Environmental Protection Agency regulations (40 CFR Part 15).

Energy Policy and Conservation Act: Both parties hereby agree to comply with all mandatory
standards and policies relating to energy efficiency, which are contained in the state energy
conservation plan issued in compliance with the Energy Policy and Conservation Act (Pub.
L.94-163, 89 Stat. 871).

Miscellaneous Provisions:

12.1

12.2

Non-Escalation: Unless otherwise specified within the IFB documents, the prices reflected in
the Contract shall not increase during the term of the Contract.

Funding Restrictions and Order Quantities: HACD reserves the right to reduce payment for
Services in amounts necessary, without prejudice or liability to HACD, if:

12.2.1 funding for Services is not available;



12.3

12.4

12.5

12.6

12.7

12.8

12.9

IFB No. B21003, Plumbing Services
CONTRACT NO. C21003

12.2.2 legal restrictions are placed upon the expenditure of monies for Services or supplies; or,
12.2.3 HACD’s requirements change after award of the Contract.

Unless otherwise stated in the IFB documents, any and all local, State or Federal permits which
are required by Contractor to provide the Services described herein shall be the sole
responsibility of the Contractor.

Taxes: All persons doing business with HACD are hereby made aware that HACD is exempt
from paying Connecticut State Sales and Use Taxes and Federal Excise Taxes. A letter of Tax
Exemption will be provided upon written request from Contractor.

Government Standards: It is the responsibility of the Contractor to ensure that all Services
conform to all local, State and Federal law concerning safety (OSHA and NOSHA) and
environmental control, and any other enacted ordinance, code, law or regulation. The Contractor
shall be responsible for all costs incurred for compliance with any such possible ordinance, code,
law or regulation. No time extensions shall be granted or financial consideration given to the
Contractor for time or monies lost due to violations of any such ordinance, code, law or
regulations that may occur.

Work on HACD Property: If the Services under this Contract involve work by the Contractor
on HACD property, the Contractor shall take all necessary precautions to prevent the occurrence
of any injury to persons or property while performing the Services and, except to the extent that
any such injury is caused solely and directly by HACD’s negligence, Contractor shall indemnify
HACD, and their officers, agents, servants and employees against all loss which may result in
any way from any act or omission of the Contractor, its agents, employees, or sub-contractors
arising from said Services.

Official, Agent and Employees of HACD Not Personally Liable: It is agreed by and between
the parties hereto that in no event shall any official, officer, employee, or agent of HACD in any
way be personally liable or responsible for any covenant or agreement herein contained whether
expressed or implied, nor for any statement, representation or warranty made herein or in any
connection with this agreement.

Sub-contractors: Unless otherwise stated within the IFB documents, the Contractor may not use
sub-contractors to accomplish any portion of the Services described within the IFB documents or
the Contract without the prior written consent by HACD.

Salaries and Expenses Relating to the Contractors Employees: Unless otherwise stated
within the IFB documents, the Contractor shall pay all salaries and expenses of, and all Federal,
Social Security taxes, Federal and State Unemployment taxes, and any similar taxes relating to

9
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its employees used in the performance of this Contract. The Contractor further agrees to comply
with all Federal, State and local wage and hour laws and all licensing laws applicable to its
employees or other personnel furnished under this agreement.

Attorney’s Fees: In the event that litigation is commenced by either party in connection with the
enforcement of any provision, term or condition of this Contract, the prevailing party, as
judicially proven, shall pay all court costs and other reasonable expenses of such litigation,
including reasonable attorneys’ fees.

Independent Contractor: Unless otherwise stated within the [FB documents or the Contract,
the Contractor is an independent Contractor. Nothing herein shall create any association,
agency, partnership or joint venture between the parties hereto and neither party shall have any
authority to bind the other in any way.

Severability: If any provision of this Contract or any portion or provision hereof applicable to
any particular situation or circumstance is held invalid, the remainder of this agreement or the
remainder of such provision (as the case may be), and the application thereof to other situations
or circumstances shall not be affected thereby.

Waiver of Breach: A waiver by either party of any term or condition of this Contract in any
instance shall not be deemed or construed as a waiver of such term or condition for the future, or
of any subsequent breach thereof. All remedies, rights, undertakings, obligations, and
agreements contained in this Contract shall be cumulative and none of them shall be in
limitation of any other remedy, right, obligation or agreement of either party.

Time of the Essence: Time is of the essence under this agreement as to each provision in which
a time of performance is provided or specified.

Limitation of Liability: In no event shall HACD be liable to the Contractor for any claim of
direct, indirect, incidental, consequential or exemplary damages.

Indemnification:

12.16.1 The Contractor shall indemnify, defend, and hold HACD, its officers, employees,
and agents, harmless from and against any and all claims, damages, losses, suits, actions,
decrees, judgments, attorney’s fees, court costs and other expenses of any kind or
character, which are caused by, arise out of, or occur due to any failure of the Contractor
to (1) abide by any of the applicable professional standards within its industry, or (2)
comply with the terms, conditions, or covenants that are contained in this Contract, (3)
comply with the any law, ordinance, or decree; or (4) ensure that the any authorized
subContractors abide by the terms of this provision and this Contract; provided,

10
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however, that Contractor will not be required to indemnify HACD against any loss or
damage which was specifically caused by HACD providing inaccurate information to
the Contractor, failing to provide necessary and requested information to the Contractor,
or refusal to abide by any recommendation of the Contractor.

12.16.2 Any money due to the Contractor under and by virtue of this Contract, which HACD

believes must be withheld from the Contractor to protect HACD, may be retained by
HACD so long as it is reasonably necessary to ensure HACD’s protection; or in case no
money is due, its surety may be held until all applicable claims have been settled and
suitable evidence to that effect furnished to HACD provided, however, the
Contractor’s payments shall not be withheld, and its surety shall be released, if the
Contractor is able to demonstrate that it has adequate liability and property damage
insurance to protect HACD from any potential claims.

12.16.3 The Contractor shall ensure that any Contractual arrangement with any authorized

sub-contractor performing Services pursuant to this Contract shall be in conformance
with and shall incorporate the terms and conditions of this Contract including the terms
of this indemnity provision. The Contractor guarantees that it will promptly handle and
rectify any and all claims for materials, supplies and labor, or any other claims that
may be made against it or any of its sub-contractors in connection with the Contract.

12.16.4 The Contractor shall indemnify, defend, and hold HACD, its officers, employees,

and agents, harmless from and against any and all claims, damages, losses, suits, actions,
decrees, judgments, attorney’s fees, court costs and other expenses of any kind or
character, which are caused by, arise out of, or occur due to property and personal injury
damages.

Lobbying Certification: Contractor certifies, to the best of its information, knowledge and
belief, that:

12.17.1 No Federal appropriated funds have been paid or will be paid, by or on behalf of the

undersigned, to any person for influencing or attempting to influence an officer or
employee of an agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with the awarding of any Federal
Contract, the making of any Federal loan, the entering into of any cooperative agreement,
or modification of any Federal Contract, grant, loan, or cooperative agreement.

12.17.2 If any funds other than Federal appropriated funds have been paid or will be paid to any

person for influencing or attempting to influence an officer or employee of an agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of
Congress in connection with this Federal Contract, grant, loan, or cooperative agreement,

11
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the Contractor shall complete and submit Standard Form- LLL, Disclosure Form to Report
Lobbying, in an accordance with its instructions.

12.17.3 The Contractor shall require that the language of this certification be included in the award
documents for all subawards at all tiers (including sub Contracts, subgrants, and Contracts
under grants, loans, and cooperative agreements) and that all sub-recipients shall certify
and disclose accordingly.

Additional Federally Required Orders/Directives: Both parties agree that they will comply
with the following laws and directives, where applicable:

12.18.1 Executive Order 11061, as amended, which directs the Secretary of HUD to take all
action which is necessary and appropriate to prevent discrimination by agencies that
utilize federal funds.

12.18.2 Public Law 88-352, Title VI of the Civil Rights Act of 1964, which provides that no
person in the United States shall, on the basis of race, color, national origin or sex, be
excluded from participation in, denied the benefits of, or subjected to discrimination
under any program or activity which receives federal financial assistance. The HA
hereby extends this requirement to the Contractor and its private Contractors. Specific
prohibited discriminatory actions and corrective action are described in Chapter 2,
Subtitle C, Title V of the Anti-Drug Abuse Act of 1988 (42 U.S.C. 19901 et. seq.).

12.18.3 Public Law 90-284, Title VIII of the Civil Rights Act of 1968., popularly known as the
Fair Housing Act, which provides for fair housing throughout the United States and
prohibits any person from discriminating in the sale or rental of housing, the financing of
housing or the provision of brokerage Services, including in any way making
unavailable or denying a dwelling to any person because of race, color, religion, sex or
national origin. Pursuant to this statute, HACD requires that the Contractor administer
all programs and activities, which are related to housing and community development in
such a manner as affirmatively to further fair housing.

12.18.4 The Age Discrimination Act of 1975, which prohibits discrimination on the basis of age.
12.18.5 Anti-Drug Abuse Act of 1988 (42 U.S.C. 11901 et. seq.).
12.18.6 HUD Information Bulletin 909-23 which is the following:

12.18.6.1 Notice of Assistance Regarding Patent and Copyright Infringement;

12.18.6.2 Clean Air and Water Certification; and,
12
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12.18.6.3 Energy Policy and Conversation Act.

12.18.7 That the funds that are provided by HACD and HUD hereunder shall not be used,
directly or indirectly, to employ, award a Contract to, or otherwise engage the Services
of any debarred, suspended or ineligible Contractor, subcontractor, or individual.

12.18.8 That none of the personnel who are employed in the administration of the Services
required by this Contract shall, in any way or to any extent, be engaged in the conduct of
political activities in violation of Title V, Chapter 15, of the United States Code.

12.18.9 The mention herein of any statute or Executive Order is not intended as an  indication
that such statute or Executive Order is necessarily applicable nor is the failure to
mention any statute or Executive Order intended as an indication that such statute or
Executive Order is not applicable. In this connection, therefore each provision of law
and each clause, which is required by law to be inserted in this agreement, shall be
deemed to have been inserted herein, and this agreement shall be read and enforced as
though such provision or clause had been physically inserted herein. If, through mistake
or otherwise, any such provision is not inserted or is inserted incorrectly this agreement
shall forthwith be physically amended to make such insertion or correction upon the
application of either part.

Section 3 Clause: Section 3 of the HUD Act of 1968 including all of the recent updates are a part of this
contract. The contractor agrees to abide by the new requirements at 24CFR Part 75 to provide all hours
worked for all persons on the awarded contract as prescribed by the authority.

Confidentiality: During the term of this contract, the Contractor may come in contact with confidential
information crucial to the operation of agency business. Such confidential information may include,
without limitation: personal identifiable information, business and financial information, business
methods and practices, technology, and other such information deemed as “Confidential Information”.
The Contractor is expected to keep in strict confidence all non-public information, except to the extent
disclosure is required by law, requested by any governmental or regulatory agency or body. Confidential
information disclosed shall not be used for personal benefit, or for the benefit of any party with which
the Contractor is affiliated. If this contract is terminated, the Contractor will promptly return all
documents, records, equipment or other information that disclose confidential information.

13
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15.0 Appendices, Exhibits and Schedules:

16.0

17.0

15.1  The following noted documents are made a part of this Contract and are hereby incorporated by
reference:

15.1.1 Appendix No. 1: Form HUD-5369B, HUD-5370-C, General Conditions for
Non-Construction Contracts, Section I & 11

15.1.2 Appendix No. 2: Equal Employment Opportunity

15.1.3 Appendix No. 3: Scope of Services, as agreed up between HACD and the
Contractor; including original IFB No. B21003

15.14 Appendix No. 4: The proposed fee(s) submitted by this Contractor in response to
the IFB, or any negotiated fee(s) that resulted thereto, which fee(s) shall apply to
each procurement that ensues from this Contract;

15.2  Please note that, in the case of any discrepancy between this Contract and any of the above noted
appendices, the requirement(s) detailed within the body of this Contract shall take first
precedence, then the requirement(s) detailed within each appendix shall take precedence in the
order that they are listed above (meaning, the requirement(s) detailed within the lower listed item
may not overrule any requirement(s) detailed within a higher listed item).

DEFINITIONS

Unless otherwise detailed herein, all references to “days” shall be calendar days (in the case that the last
day referenced falls on a Saturday, Sunday or legal holiday, then the period of time shall be
automatically extended to include the next work day). Wherever the term HACD is referred to herein,
that term shall mean HACD and/or its Affiliates. Also, whenever the term "herein" is referred to, such
reference is to this Contract, the appendices and all attachments.

CERTIFICATIONS: The undersigned representative of each party hereby acknowledges by signature
below that they have reviewed the foregoing and understand and agree to abide by their respective
obligations as defined herein:

XXXXXXXXXX:
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By: Date:

Print:

Title:

Housing Authority of the City of Danbury:

By: Date:

Print:

Title:
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m Installation, Operating & Service Instructions

IMPORTANT INFORMATION -
READ AND SAVE THESE INSTRUCTIONS FOR REFERENCE

All boilers must be installed in accordance with National, State and Local Plumbing, Heating and
Electrical Codes and the regulations of the serving utilities. These Codes and Regulations may differ
from this instruction manual. Authorities having jurisdiction should be consulted before installations
are made. In all cases, reference should be made to the following Standards:

A. Current Edition of National Fuel Gas Code, NFPA 54/ANSI Z223.1.

B. Current Edition of American National Standard ANSI/NFPA 211, “Chimneys, Fireplaces, Vents, and
Solid Fuel Burning Appliances’, For Venting requirements.

C. Current Edition of American Society of Mechanical Engineers ASME CSD-1, “Controls and Safety
Devices for Automatically Fired Boilers’; for assembly and operations of controls and safety
devices.

D. All wiring on boilers installed in the USA shall be made in accordance with the National Electrical
Code, NFPA 70, and/or Local Regulations.

Hazard Definitions

The following defined terms are used throughout this manual to bring attention to the presence of hazards of various
risk levels or to important information concerning the life of the product.

&\ DANGER &\ CAUTION

Indicates a hazardous situation that, if not Indicates a hazardous situation that, if not
avoided, will result in death or serious injury. avoided, could result in minor or moderate
injury.

4\ WARNING NOTICE: Indicates special instructions on

Indicates a hazardous situation that, if not @nstallation, operation, or service vvhiclh.are
avoided, could result in death or serious injury. ;:npor(tjant but not related to personal injury
azards.
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4\ DANGER

¢ Explosion Hazard.

DO NOT store or use gasoline or other flammable vapors or liquids in the vicinity of this or any other appliance.

e [fyousmell gas, do not try to operate the burner/boiler system. Do not touch any electrical switch or use any phone
in the building. Immediately call the gas supplier from a remotely located phone

¢ Burner/boiler systems produce steam or hot water in a pressurized vessel by mixing extremely flammable fuels with
air to produce combustion and very hot products of combustion. Explosions, fires, severe personal injury, death
and/or property damage will result from improper, careless or inadequate installation, operation or maintenance
of fuel-burning and boiler equipment.

&\ WARNING

e This boiler requires regular maintenance and service to operate safely. Follow the instructions contained in this
manual.

¢ Improper installation, adjustment, alteration, service or maintenance can cause property damage, personal injury
or loss of life. Read and understand the entire manual before attempting installation, start-up operation, or service.
Installation and service must be performed only by an knowledgeable, experienced, and skilled installer or service
agency.

e This boiler must be properly vented.

¢ This boiler needs fresh air for safe operation and must be installed so there are provisions for adequate combustion
and ventilation air.

e The interior of the venting system must be inspected and cleaned before the start of the heating season and should
be inspected periodically throughout the heating season for any obstructions. A clean and unobstructed venting
system is necessary to allow noxious fumes that could cause injury or loss of life to vent safely and will contribute
toward maintaining the boiler’s efficiency.

e |nstallation is not complete unless a pressure relief valve is installed into the specified tapping on the supply top
of appliance - See Section 3, Paragraph C.

¢ This boiler is supplied with safety devices which may cause the boiler to shut down and not re-start without service.
If damage due to frozen pipes is a possibility, the heating system should not be left unattended in cold weather;
or appropriate safeguards and alarms should be installed on the heating system to prevent damage if the boiler
is inoperative.

¢ This boiler contains very hot water under high pressure. Do not unscrew any pipe fittings nor attempt to disconnect
any components of this boiler without positively assuring the water is cool and has no pressure. Always wear
protective clothing and equipment when installing, starting up or servicing this boiler to prevent scald injuries. Do
not rely on the pressure and temperature gauges to determine the temperature and pressure of the boiler.

¢ This boiler contains components which become very hot when the boiler is operating. Do not touch any components
unless they are cool.

¢ Boiler materials of construction, products of combustion and the fuel contain alumina, silica, heavy metals, carbon
monoxide, nitrogen oxides, aldehydes and/or other toxic or harmful substances which can cause death or serious
injury and which are known to the state of California to cause cancer, birth defects and other reproductive harm.
Always use proper safety clothing, respirators and equipment when servicing or working nearby the appliance.

e Failure to follow all instructions in the proper order can cause personal injury or death. Read all instructions,
including all those contained in component manufacturers manuals which are provided with the boiler before
installing, starting up, operating, maintaining or servicing.

e Keep boiler area clear and free from combustible materials, gasoline and other flammable vapors or liquids.
¢ Do not operate boiler with control which has been subject to water.
e All cover plates, enclosures and guards must be in place at all times.

111828-01 - 1/23 3
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4\ WARNING

o Keep boiler area clear and free from combustible materials, gasoline, and other flammable vapors and liquids.

e This boiler requires regular maintenance and service to operate safely. Follow the instructions contained in this
manual.

¢ [nstallation, maintenance, and service must be performed only by an experienced, skilled and knowledgeable
installer or service agency.

e All heating systems should be designed by competent contractors and only persons knowledgeable in the layout
and installation of heating systems should attempt installation of any boiler.

e |t is the responsibility of the installing contractor to see that all controls are correctly installed and are operating
properly when the installation is completed.

e |nstallation is not complete unless a pressure relief valve is installed.

e This boiler is NOT suitable for installation on combustible flooring.

¢ Do not tamper with or alter the boiler or controls. Retain your contractor or a competent serviceman to assure that
the unit is properly adjusted and maintained.

e Service boiler at least once a year - preferably at the start of the heating season. The inside of the combustion
chamber should also be inspected at the same time. Clean if necessary.

e Have Burner and Controls checked at least once a year or as may be necessitated. Do not operate unit with
jumpered or absent controls or safety devices. Do not operate unit if any control, switch, component, or device
has been subject to water.

¢ This boiler is designed to burn natural gas only. Do not use gasoline, crankcase drainings, or any oil containing gasoline.
Never burn garbage or paper in this boiler. Do not convert to any solid fuel (i.e. wood, coal). All flammable debris, rags,
paper, wood scraps, etc., should be kept clear of the boiler at all times. Keep the boiler area clean and free of fire hazards.

NOTICE:

1. This boiler has a limited warranty, a copy of which is printed on the back of this manual. It is the responsibility
of the installing contractor to see that all controls are correctly installed and are operating properly when
the installation is complete. The warranty for this boiler is valid only if the boiler has been installed, maintained and
operated in accordance with these instructions.

2. Boilers built for installation at altitudes 2,000-5,000 ft. above sea level have been specially orificed to reduce
gas input rate 4 percent per 1,000 feet above sea level per the National Fuel Gas Code, NFPA 54/ANSI| Z223.1.

3. All Series 8HE cast iron boilers are designed, built, marked and tested in accordance with the ASME Boiler and
Pressure Vessel Code, Section |V, Heating Boilers. An ASME Data Label is factory applied to each 8HE jacket,
which indicates the boiler Maximum Allowable working Pressure (MAWP). Each cast iron section is permanently
marked with the MAWP listed on the boiler's ASME Data Label. The MAWP for all Series 8HE Boiler is 50 psi (Water
Only).

It is common and acceptable practice to install these boilers in lower pressure systems, below the boiler MAWP.
Therefore, in addition to Safety Relief Valves set for 50 psi, Burnham Commercial also offers Safety Relief Valves set
for 30 psi (By Special Order Only).
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Important Product Safety Information:

Refractory Ceramic Fiber Product

A WARNING

Some boiler components use materials that contain refractory ceramic fibers (RCF). RCF has
been classified as a possible human carcinogen. When exposed to elevated temperatures, RCF
may change into crystalline silica, a known carcinogen. When disturbed as a result of servicing
or repair, these substances become airborne and, if inhaled, may be hazardous to your health.
Avoid breathing RCF particulates and dust.

Precautionary Measures:

e Do not handle RCF parts or attempt any service or repair work involving RCF without wearing the following
protective gear:

1. A properly fitting National Institute for Occupational Safety and Health (NIOSH)-certified air-
purifying respirator with a filter efficiency of at least 95%. Respirator should also include a full
facepiece when handling used RCF. Other types of respirators may be required depending on site
conditions. Current NIOSH recommendations may be found on the NIOSH website
http://www.cdc.gov/niosh/homepage.html. NIOSH-approved manufacturers, respirators and
associated user instructions are listed on the NIOSH website.

2. Long sleeved, loose fitting clothing that is sufficiently tight around potential entry points for RCF
dust.

3. Gloves.
4. Eye protection, such as goggles, safety glasses with side shields, or full facepiece.

o Take steps to assure adequate ventilation.
¢ Handle RCF carefully to minimize airborne dust. Use hand tools whenever possible.
o Dampen used RCF with light water spray prior to removal to prevent airborne dust.

o Do not use compressed air or dry sweeping for clean-up. Frequently clean work area with a vacuum or by
wet sweeping to minimize debris accumulation.

e Vacuum work clothes before leaving work area. Wash work clothes separately from other laundry and
rinse washing machine after use to avoid contaminating other clothes.

o Wash all exposed body areas gently with soap and water after contact.

e Discard used RCF components by sealing in an airtight plastic bag or container. Refer to local, regional,
state or provincial regulations to identify applicable disposal requirements.

First Aid Procedures:

e Eye contact: Flush with water for at least 15 minutes. Do not rub eyes. Seek immediate medical attention
if irritation persists.

e Skin contact: Wash affected area gently with soap and water. Do not rub or scratch affected skin. Seek
immediate medical attention if irritation persists.

¢ Nose and throat contact: If these become irritated, leave the area and move to a location with clean fresh
air. Drink water and blow nose. Seek immediate medical attention if symptoms persist.
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|- 2" (5.1cm)

1 Pre-Installation

+
Vent damper 32%" (82.4cm)
B 1
Safety relief valve * T ¢ . o (56.5cm)
| 11%., — |<(627§ ) (5.1cm)
T " | .7cm
- |I| 2" MPT supply (28.9cm) B
Temperature/pressure
GAUGE Ls]—g"(10.0cm)
Manual gas TOP VIEW
shut-off valve
lDl IAI
| W
2"FPT return
. An
_ 3 oo 325" (82.6cm)
1
153" (39.1cm) A 1114
_/ to 3/4" NPT
Drain N ‘ gas inlet
valve [ — i
13w 43 (height of optional
[ _ L116 46em)y special base)
LEFT SIDE VIEW Figure 1-1: Dimensional Data  FRONT VIEW
Table 1-2: Dimensional Data
APPROX. SHIPPING WEIGHT
BOILER | INPUT DIMENSIONS (INCHES) C\é)vﬁ$gﬁT (LB)
MODEL | (MBH) (GALLONS)
‘Al 'B' 'C' D' 'E' 'F PACKAGED |KNOCKDOWN
805HE 239 20 10 7 21-1/2 (11-5/8| 6 11.9 600 610
806HE 299 |23-3/4(11-7/8| 8 |27-13/16| 18 |7-1/8 13.9 690 700

* Maximum allowable working pressure: 50 psi (water only)
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1 Pre-Installation (continued)

&\ WARNING

A.

Carefully read all instructions before installing
boiler. Failure to follow all instructions in proper
order can cause personal injury or death.

Inspect shipment carefully for any signs of
damage. All equipment is carefully manufactured,
inspected and packed. Our responsibility

ceases upon delivery of boiler to carrier in good
condition. Any claim for damage or shortage

in shipment must be filed immediately against
carrier by consignee. No claims for variances or
shortages will be allowed by Boiler Manufacturer,
unless presented within sixty (60) days after
receipt of equipment.

Installation must conform to the requirements of
the authority having jurisdiction. In the absence
of such requirements, installation must conform
to the National Fuel Gas Code, NFPA 54/ANSI
Z223.1. Where required by the authority having
jurisdiction, the installation must conform to the
Standard for Controls and Safety Devices for
Automatically Fired Boilers, ANSI/ASME No CSD-
1.

Boiler is certified for alcove installation with
the following clearances from combustible
construction:

1. Front: 18in.
2. Top: 36in.

3. Draft hood, rear, sides and flue connector: 6
in.

Provide clearance for servicing and proper
operation (following clearances are recommended
and may be reduced to minimum clearances
shown above):

1. Single boiler, Front/Top: 24 in. (61.0 cm)
2. Multiple boiler, Sides: 1in. (2.5 cm)

&\ WARNING

Appliance is design certified for installation on
noncombustible flooring only. For installation

on combustible flooring only when installed on
special base listed in Table 1-3. Boiler must not be
installed on carpeting. When boiler is installed on
concrete which is over a material that is subject

to melting (PVC, PEX radiant tubing, etc.), the
special base must be used. A concrete pad is not
sufficient to protect combustible flooring.

m Installation, Operating & Service Instructions

Table 1-3: Special Base Required for Installation

on Combustible Flooring

Boiler Model Special Base Part Number
805HE 61816055
806HE 61816065

Install boiler on level floor as close to chimney as
possible. For basement installation provide a solid
base such as concrete or masonry construction

if floor is not level or if water may be encountered
on floor around boiler.

Protect gas ignition system components from
water (dripping, spraying, rain, etc.) during boiler
operation and service (circulator replacement,
control replacement, etc.).

Locate boiler to avoid water damage in case
there is a leak. If boiler must be located in an
area sensitive to water damage, install drain
pan underneath boiler and pipe to a suitable
drain location. Manufacturer will not be held
responsible for water damage resulting from
this appliance or any of its components.

Provide combustion and ventilation air in
accordance with applicable provisions of local
building codes, or the National Fuel Gas Code,
NFPA 54/ANSI Z223.1, Air for Combustion and
Ventilation.

If replacing an existing boiler, check for and
correct common system problems including:

1. System leaks resulting in premature heat
exchanger failure from oxygen corrosion or
hardness deposits

2. Inadequate freeze protection resulting in
system freezing and leaking

3. Dirtordebrisleftinexisting pipingifithas not
been properly flushed or cleaned

4\ WARNING

e Adequate combustion and ventilation air must be

provided to assure proper combustion.

Do not install boiler where gasoline or other
flammable vapors or liquids, or sources of
hydrocarbons (i.e. bleaches, cleaners, chemicals,
sprays, paint removers, fabric softeners, etc.) are
used or stored.

NOTICE: Mis-sizing of the boiler with regard to
the heating system load will result in excessive
boiler cycling and accelerated component failure.
Burnham Commercial DOES NOT warrant failures
caused by mis-sized boiler applications. DO NOT
oversize the boiler to the system.

111828-01 - 1/23
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1 Pre-Installation (continued)

J.  For Multiple boiler installations see also Series
8HE Multiple Boiler Application Instructions,
111924-01, available on Burnham Commercial
website.

K. Check for and remove any potential combustion
air contaminants from area around boiler. See
Table 1-4.

NOTICE: Flue side corrosion caused by
contaminants is not covered by warranty.

m Installation, Operating & Service Instructions

Table 1-4: Corrosive Combustion Contaminants
and Sources

Contaminants to avoid:

Spray cans containing chloro/fluorocarbons (CFC’s)

Permanent wave solutions

Chlorinated waxes/cleaners

Chlorine-based swimming pool chemicals

Calcium chloride used for thawing

Sodium chloride used for water softening

Refrigerant leaks

Paint or varnish removers

Hydrochloric acid/muriatic acid

Cements and glues

Antistatic fabric softeners used in clothes dryers

Chlorine-type bleaches, detergents, and cleaning
solvents found in household laundry rooms.

Adhesives used to fasten building products and
other similar products

Excessive dust and dirt

Areas likely to have contaminants:

Dry cleaning/laundry areas and establishments

Swimming pools

Metal fabrication plants

Beauty shops

Refrigeration repair shops

Photo processing plants

Auto body shops

Plastic manufacturing plants

Furniture refinishing areas and establishments

New building construction

Remodeling areas

Garages with workshops
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2 Boiler Assembly

&\ WARNING 6. Examine boiler for leaks or damage due to
. , — shipment or handling.
Use precautions and appropriate rigging

apparatus when moving heavy objects. 7. Remove fill valve, purge valve and piping.

4\ WARNING

A. Remove Crate Do not use air to leak test boiler.

1. Remove all fasteners at crate skid.

Rear of boiler Wooden blocks
2. Lift outside container and remove with all other
inside protective spacers and bracing.
B. Remove boiler from skid. See Figure 2-1. Exercise

care to avoid dropping boiler.

Floorlme
1. Place boiler in approximate location. Refer to Skld 3/4" pipe
Section 1: Pre-Installation. Remove base hold o anel roller
down bolts.

2. Using pry bar under rear corner of Base End
Panel, raise boiler and install 1%z in. wood (X/F‘
blocks under rear corners. Install % in. pipe
roller between Base and skid.

3. Remove 1%z in. wood blocks. Place 3 in. pipe % pipe
roller on floor behind skid. roller

4. Roll boiler off skid. Move skid out of way.

5. Roll boiler until 3 in. roller is located as shown.
Use pry bar to install wood blocks under front
corners of base. Remove 3 in. roller.

6. Lift boiler with pry bar. Remove wood blocks.

. FIoor line
Lower boiler. Wooden blocks
C. For Packaged Boiler only, proceed to Paragraph Figure 2-1: Skid Removal
E. . . E. Install special base if installation is on
D. Test Section Assembly for leaks before connecting combustible flooring. See Figure 2-4. Floor shield
to system and installing controls, trim and jacket. adds 4% in. to boiler height.

See Figure 2-3 and Table 2-2. 1. Place special base on combustible floor with

1. Attach pressure gauge capable of indicating surface marked “FRONT” in upward position.
50 psi. Boiler Temperature-Pressure gauge 2. Locate special base with spacing to
rCn:g;obne used and is located in Water Trim combustible materials as shown in Figure 2-4.

3. Place boiler on special base. Boiler must rest
inside locating brackets. Boiler jacket panels
will overhang special base.

For testing gauge may be connected to
permanent location in 2 in. NPT supply pipe
as shown in Figures 3-4 and 3-5 or may be

connected to a tapping that is unused for 4. Do not enclqse boiler (including special base)
pressure testing, such as in Tapping C shown on all four sides.
in Figure 2-3. F. Move boiler to permanent location by sliding or
2. Install purge valve with a hose that runs to a walking. Do not drop.
drain in supply tapping or supply pipe. For Packaged Boiler, proceed to Paragraph L.
3. Install fill valve and piping to Drain Tapping G. 4\ CAUTION
4. Plug remaining open tappings. Sheet metal parts may have sharp edges

or burrs, use proper Personal Protective

5. Fill boiler completely with water by venting air _ .
Equipment (PPE) during assembly.

through purge valve. Close purge valve and
apply water pressure of at least 10 psi but less
than 50 psi gauge pressure.

111828-01 - 1/23 9



m Installation, Operating & Service Instructions

2 Boiler Assembly (continued)

(e)
i
éﬂ [ I Il I I 0
{ 0o lolol } QR HED B Gﬁ> E
| H——| AR
\ AR D G o o S
n
T J1 W_’
TOP VIEW
FRONT VIEW Figure 2-3: Tapping Locations REAR VIEW
Table 2'?: Purpose ofTappings J. Install Base Front Panel. See Figure 2-5. Panel
Tapping Size Purpose and hardware located in Combination Boiler Parts
A 2in. Supply and Control Carton.
B 21in. Return 1. Attach Base Front Panel to Section Assembly
C 3/4 in. Relief Valve using Ya in. - 20 x 1% in. carriage bolts,
D 3/4in. HydroStat ® Limit washers and nuts.
Obt. Auxiliar 2. Seal between top of Base Front Panel and

E 3/4 in. LEOCGE Limi¥ Section Assembly with furnace cement

. (shipped in Combination Boiler Parts and
F 3/4in. Washout Control Carton).
G 3/4 in. Drain 3. Seal between top of Base Rear Panel and

Section Assembly with furnace cement.
Confirm that one (1) Flue Baffle is properly
positioned in each Boiler Flueway. Tabs at the top
of each Flue Baffle should be resting on top row of
Flue Pins on each adjoining section.

Combustible walls

Install Canopy on section assembly. See Figure
2-5. Canopy and hardware are located in
Combination Boiler Parts and Control Carton.

1. Place ceramic fiber blanket on top of block
assembly perimeter.

2. Position Canopy on top of Section Assembly.
Locate between end sections and sealing
ledge on front and back of each section. %,;%j

3. Fasten each end with Y4 in. - 20 x 1 in. carriage
bolts, washers and nuts.

Inspect joints between sections. They were
factory sealed. If any openings resulted during 6 S
shipment or handling, reseal with furnace cement. et O
Confirm tie rods are only hand tight to allow for S0 S
thermal expansion.

Figure 2-4: Installation of Special Base for
Combustible Flooring

10
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2 Boiler Assembly (continued)

K.

1/4"-20 hex nut

1/4" flat washer

Flue baffle

1/4"-20 x 1"1g.
carriage bolt

Jacket
attachment
bracket

#8-1/2" sheet
metal screws

1/4"-20 x 1"1g.
carriage bolt

m Installation, Operating & Service Instructions

/ Canopy

1/4"-20 x 1-1/4"1g.
carriage bolts

Gas manifold

Base front
panel

1/4" flat washer
1/4"-20 hex nut
Jacket
attachment
NS bracket
e~ #8-1/2" sheet

/
metal screws

~

Burner access
panel

Figure 2-5: General Assembly (Knockdown Boilers)

Install Pilot/Main Burner Assembly. See Figure 2-7.

Assembly is located in Combination Boiler Parts
and Control Carton. Verify assembly is properly
located on support bracket in Base Rear Panel,
seated on Main Burner Orifice, and secured with
hitch pin clip.

Burner Air Shutters. See Figure 2-7. (On
Packaged Boilers, Front Door and Burner Access
Panel(s) must be removed to make adjustments.)
Initial setting of burner air shutters should be
between fully open and approximately 11/16 in.
between front edge of Burner Air Shutter and
burner mounting ring should be approximately
11/16 in. To adjust this distance, loosen screw at
top of air shutter and slide into correct position.
Then tighten screw. (Replace Burner Access
Panel(s) and Front Door on Packaged Boilers.)

For Packaged Boiler, proceed to Section 3: Water
Trim and Piping.

Attach Flame Roll-out Switch to Burner Access
Panel. See Figure 2-6. Flame Roll-out Switch and
hardware are located in Combination Boiler Parts
and Control Carton. Flame Roll-out Switch is a
single use device - do not test with heat - switch
cannot be reset.

1. Cut insulation from semicircular notch at right
end of the burner access panel.

2. Attach Flame Roll-out Switch Mounting Bracket
to burner access panel with (1) #8 x Y2 in. Ig.
sheet metal screw.

3. Attach Flame Roll-out Switch to mounting
bracket with (1) #8 x % in. Ig. sheet metal
screw.

Install Burner Access Panel(s). Locate Burner
Access Panel(s) in Combination Boiler Parts and
Control Carton. Engage Burner Access Panel
holes with projections on Base Front Panel. See
Figure 5.

Install Electro-Well and Immersion Well.

1. Remove 3/4 NPT x 1 in. Electro-Well (black
plastic) from Combination Boiler Parts and
Control Carton.

2. Insert Electro-Well in Tapping D. See Figure
2-3.

3. Insert 3/4 NPT x 3 in. Immersion-Well
(brass) in Tapping E. If vertical gas piping
is to be installed inside of boiler jacket, it is
recommended that second limit be installed in
system piping.

111828-01 - 1/23
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2 Boiler Assembly (continued)

Flame
roll-out

Cut insulation
from notch
before installing

flame roll-out switch

Figure 2-6: Flame Roll-out Switch Installation

Burner access panel

Flame roll-out
switch

Main burner

Burner air shutter

Figure 2-7: Burner/Burner Access Panel Installation
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2 Boiler Assembly (continued)

P. Install Jacket. See Figure 2-9.

1. Locate four (4) Jacket Attachment Brackets in
Combination Boiler Parts and Control Carton.
Attach to Front Base Panel and Rear Base
Panels with #8 sheet metal screws. See Figure
2-5.

2. Hang Left Side Panel and Right Side Panel
onto Jacket Attachment Brackets.

3. Attach Lower Rear Panel to Left and Right Side
Panels. Do not tighten sheet metal screws.

4. Attach Upper Rear Panel to Lower Rear Panel.
Do not install three (3) upper screws.

5. Remove Rating Label from envelope
marked “RATING LABEL ENCLOSED”.
Remove Combustible Clearance Label from
Combination Boiler Parts and Controls Carton.
Attach to Vestibule Panel in locations shown.

6. Attach Vestibule Panel to Left Side and Right
Side Panels.

7. Attach Lower Front Tie Bar to Left Side and
Right Side Panels.

8. Engage Upper Front Panel in slots on Left
Side and Right Side Panels. Place Top Panel
in position. Attach Top Panel to Left Side, Right
Side and Upper Rear Panels.

9. Tighten all jacket screws.

10. Affix Lighting/Operating Instructions Label and
Wiring Diagram Label to inside of Front
Removable Door. Labels are located in
Combination Boiler Parts and Control Carton.

Q. Install Hydrostat 3200 Limit Control.

Locate limit in Combination Boiler Parts and
Control Carton, as well as the Hydrostat Remote
Mounting Brackets. See Figure 2-8 for location of
screw holes on Jacket Vestibule Panel for remote
mounting brackets.

1. Attach bottom mounting bracket to Vestibule
Panel with two (2) standard truss head jacket
SCrews.

2. Insert the top mounting bracket into the slots
on the back of the limit control and rotate the
bracket upward.

3. Place the limit control box on to the bottom
mounting bracket and attach the top bracket
with two (2) more standard truss head jacket
screws.

4. Insertlimitprobe intoleftimmersionwell asfar
as possible and secure with spring clip. (See
also HydroStat 3200 manual provided with
boiler).

] [e]
Top mounting
bracket
screw holes
O O
\Z___
(0] (o]
G
Bottom
mounting
bracket
screw holes
0] 0]

Figure 2-8: Hydrostat 3200 Remote Mounting
Screw Holes on Jacket Vestibule Panel

R. Install Auxiliary Limit or operating control (if used).
Insert control probe into right immersion well as
far as possible. Tighten screws.

S. Install Gas Control System. All components are
located in Combination Boiler Parts and Control
Carton.

1. Install Gas Control Assembly on Manifold. See
Figure 2-10. Use thread (joint) compound (pipe
dope) resistant to action of liquefied petroleum
gas.

2. Install pilot burner piping and controls. See
Figure 2-11.

T. Install Ignition Module.

1. Attach Ignition Control Mounting Bracket to
Jacket Vestibule Panel using two (2) #8 x 12
in. sheet metal screws.

2. Attach Honeywell Ignition Module to
Mounting Bracket using two (2) #8 x 2 in.
sheet metal screws.

3. Connect pilot ground wire and ignitor/sensor
lead(s) to ignition module. Refer to “Section 6:
Electrical” for connection details.
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2 Boiler Assembly (continued)
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2 Boiler Assembly (continued)

Piping shown in hidden outline
furnished by installer

Gas valve B

Manifold

Figure 2-10: Main Gas Piping, Intermittent Ignition
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2 Boiler Assembly (continued)
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3 Water Trim and Piping

m Installation, Operating & Service Instructions

4\ WARNING

e Failure to properly pipe boiler may result in improper operation and damage to boiler or structure.

¢ Oxygen contamination of boiler water will cause corrosion of iron and steel boiler components, and can lead to
boiler failure. Burnham Commercial’s Warranty does not cover problems caused by oxygen contamination of boiler
water or scale (lime) build-up caused by frequent addition of water.

A. Design and install boiler and system piping to
prevent oxygen contamination of boiler water and
frequent water additions.

1. There are many possible causes of oxygen

contamination such as:

a. Addition of excessive make-up water as a
result of system leaks.

b. Absorption through open tanks and fittings.

c. Oxygen permeable materials in the
distribution system.

2. In order to insure long product life, oxygen

sources must be eliminated. This can

be accomplished by taking the following

measures:

a. Repairing system leaks to eliminate the
need for addition of make-up water.

b. Eliminating open tanks from the system.

c. Eliminating and/or repairing fittings which
allow oxygen absorption.

d. Use of non-permeable materials in the
distribution system.

e. Isolating the boiler from the system water by
installing a heat exchanger.

f. Use properly designed and operating air
elimination devices in water piping.

&) WARNING

¢ Pipe discharge of relief valve to a location
where water or steam will not create a hazard
or cause property damage if the relief valve
opens.

¢ End of discharge pipe must terminate in an
unthreaded pipe.

e |f relief valve discharge is not piped to a
drain, it must terminate at least 6 inches above
floor.

e Termination of the relief valve discharge
piping must be in an area where it is not likely
to become plugged by debris or subjected to
freezing.

4\ DANGER

¢ Do not install any valves between boiler and
relief valve.

¢ Do not install any valves between relief valve
and discharge.

¢ Do not move relief valve from factory location.
¢ Do not plug relief valve discharge.

¢ Do not install a relief valve with a setting
greater than 15 psi.

B. Design boiler piping and flow rate to obtain
proper temperature rise though the boiler. (See

Table 3-1) .
Table 3-1: Flow Rate, Temperature Rise, and
C. Install Safety Relief Valve. See Figure 3-2. Pressure Drop
Components are located in Water Trim Carton. .
. . . . . . . . Boiler
Safety Relief Valve must be installed with spindle Boiler | Flow Rate | Temp. Rise | Min. Boiler | o "
i i it Model (GPM) Thru Boiler | Piping NPT
in vertical position. Drop
1. Install % in. NPT x 3% in. Ig. nipple in tapping 20 20°F 1% in. 31t
“C”. See Figure 2-3 805HE 13 30°F 1V in. 2 ft.
' o . . 10 40° F 1% in. 1 ft.
2. Install safety relief valve on % in. NPT nipple. o5 o0°F hin. 3t
806HE 17 30°F 1% in. 2.
13 40°F 14 in. 1 ft.
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3 Water Trim and Piping (continued)

Relief valve

3/4" NPT x 3-1/2"Ig
/ pipe nipple

Figure 3-2: Safety Relief Valve Installation

Installation, Operating & Service Instructions

o Drain valve

V4 3/4" NPT pipe
/ coupling

3/4" NPT x 3-1/2"1g /

pipe nipple

Figure 3-3: Drain Piping Installation

&\ WARNING

Burnham Commercial recommends maintaining
temperature differential (drop) across the system
at 40°F or less and return water temperature at
minimum of 135°F,

Continued boiler operation for prolonged periods of
time under conditions when temperature differential
across the system exceeds 40°F and/or return water
temperature stays below 135°F, may resultin premature
boiler failure due to flue gas condensation and/or
thermal shock.

D. Install Drain Valve in rear of Left End Section,
Tapping “G”. See Figure 3-3. Components are
located in Water Trim Carton. F. Connect system supply and return piping to
E. Install Temperature-Pressure Gauge. Components boiler.
are located in Water Trim Carton. 1. Maintain minimum %z in. clearance from hot
1. Standard Temperature - Pressure Gauge water piping to combustible materials.
Piping. See Figure 3-4. 2. Pump flow rates and minimum boiler supply
a. Install 2 in. NPT x 10 in. Ig. nipple with and return pipe sizes are shown in Table 3-1.
gauge tapping into Supply Tapping “A”. 3. If boiler is used in connection with refrigeration
See Figure 2-3. Gauge tapping should face systems, boiler must be installed with chilled
forward. medium piped in parallel with heating boiler
b. Insert Temperature-Pressure Gauge. using appropriate valves to prevent chilled
Tighten by applying pressure to square medium from entering boiler. See Figure 3-6.
shank on back of gauge. DO NOT APPLY 4. If boiler is connected to heating coils located
PRESSURE ON GAUGE CASE since this in air handling units where they may be
may ruin gauge calibration. exposed to refrigerated air, boiler piping
2. Alternate Temperature-Pressure Gauge Piping. must be equipped with flow control valves
See Figure 3-5. to prevent gravity circulation of boiler water
, , , during cooling system operation. A hot water
a. Install 2 NPT x 10 in. Nipple into Supply boiler installed above radiation level must be
Tapping "A”. See Figure 2-3. provided with a low water cutoff device as part
b. Install 2 NPT x % NPT x 2 NPT Tee of installation. The HydroStat control provided
(provided) or 2 NPT x 2 NPT x % NPT Tee with the boiler includes a low water cut-off
(installer furnished). % NPT leg should face function.
forward. _ 5. Continued boiler operation for prolonged
c. Install % NPT x V4 NPT Bushing. periods of time under conditions when
d. Insert Temperature-Pressure Gauge. temperature differential across the system
Tighten by applying pressure to square exceeds 40°F and/or return water temperature
shank on back of gauge. DO NOT APPLY stays below 135°F, may result in premature
PRESSURE ON GAUGE CASE since this boiler failure due to flue gas condensation and/
may ruin gauge calibration. or thermal shock.
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3 Water Trim and Piping (continuea)

2"NPT x 10"Ig pipe nipple
with 1/4" NPT gauge tapping

-

Figure 3-4: Temperature-Pressure Gauge

Installation

Hex bushing
(3/4" NPT x 1/4" NPT)

Rear of
boiler
—

2"x 3/4"x 2"
pipe tee

= —

Figure 3-5: Alternate Temperature-Pressure Gauge

Installation

Temperature-
pressure gauge

2"NPT x 10"1g
pipe nipple

Temperature-
pressure gauge

Methods to provide boiler water protection

are listed below. See also Tekmar Essay #021
“Mixing Methods and Sizing of Variable Speed
Injection Pumps”, Taco #102-143 Variable
Speed Circulator Instruction Sheet, and
information from mixing valve manufacturer.

a.

Bypass Piping — Bypass piping is
recommended for any installation for
improved system temperature balance,
while serving to protect the boiler from
sustained condensing operation. The
bypass also provides some measure of
low return water temperature protection by
reducing flow through the boiler. See upper
part of Figure 3-7.

Bypass Circulator - A bypass circulator

is recommended to divert hot supply

water into the return when system return
temperatures can periodically dip below
135°F. A variable speed circulator is
recommended for increased protection. See
Figure 3-7 Detail A.

. Primary/secondary Piping with Bypass —

Primary/Secondary piping is recommended
to provide two points of mixing when

dual temperature systems are used (i.e.
baseboard and radiant heat, outdoor reset
and domestic hot water production, systems
incorporating night setback or multiple zone
pumps on clock schedules). See Figure 3-7,
Detail B.

. Primary/secondary Piping with 3-way Valve

— A 3-way valve with return temperature
sensor is recommended to protect the
boiler or sensing element from sustained
condensing operation, particularly if the
system will continuously run below 135°F for
extended periods (due to low temperature
applications like snow melt, heat pump
systems or others). See Figure 3-7, Detail C,
and information from mixing valve vendor.
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3 Water Trim and Piping (continued)

6. A hot water boiler installed above radiation Water Quality Requirements
Ievel must be proyided w?th a low water cutoff pH: 6.0-9.5
device as pgrt of mstallatlon'. Th'e HydroStat Total hardness grains / gal: <7
control provided with the boiler includes a low .
water cutoff function. Chlorides: <50 ppm

7. A start-up strainer is recommended for all
installations (new and replacement alike) to
prevent system debris and sediment from
ending up in the boilers where it will inhibit heat
transfer and may eventually cause a cast iron
section to crack from overheating.

G. Indirect Water Heater (if used). Refer to Indirect
Installation, Operating and Service Instructions for
additional information. Install in same manner as
space heating zone.

Water

chiller \

Heating

Shut-off boiler Shut-off
valves W % % valves 1

| Dk | DK+

Air cushion tank
i@ :Y:

Circulator
Supply main to Return main from
combined heating combiqed heating
& cooling system & cooling system

Figure 3-6: Recommended Piping for Combination
Heating & Cooling (Refrigeration) System
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3 water Trim and Piping (continued)

Air vent To alliance To
water heater zone 1 Shut-off
~—— From additional zones (if used) valve
o™
——— From zone 1 ‘ l Flow control
—i|—pk——— VALVE
-Air vent = =
| k= From alliance ® @ Circulator
water heater urge -Air scoop T T
Shut-off valve I I
valves =3 T Reducer
A
- —_— ¢ To
D&} t——t ) additional
Ball valve zones
(full port) [
‘ & [;'<} 1% £ System limit
Pressure Shut-off Check valve \ (if required)
( :;2} reducing valve (if required) Cold water
Bypass valve suppl
valve }% S‘;Japl\;/)ely PPl
Pressure Expansion Max. 4
relief — tank — plﬂee;dl?e'rm —_— /— Header
valve From ((——~ — ) To
‘ Thermometer zones ) ‘ ’%( Balancing ( zones
System— | valve
return )
\ Secondary
\System | ‘ circulator
supply Balancing
| valve =
Blowoff/drain ——D—Iu(i— ™— Pipe within Pressure —_|
VALVE 6" of floor relief e 1
valve \ -
T—@ Thermometer
Zoned circulator system with bypass valve System ~_ | i
return s
ystem
supply
| >

To

zones

Blend circulator

I (see note 1)

Pressure —_|
relief
valve

Return
sensor
(see note 1)

From (

|@———

Balancing
valve

(see note 1)

Balancing
valve
(see note 1)

—® Thermometer

zones ) !

Blowoff/drain

valve

Notes:

~—~

supply

\System
\

Pipe within

System
return

6" of floor

1. Variable speed circulator with return sensor recommended. Balancing valves not
required when using variable speed circulator.

Detail 'A": Blend pump piping

| Blowoff/drain [>_<]

valve

[~ Pipe within

6" of floor

Detail 'B': Primary/secondary piping with by-pass

Max. 4
——— pipe dia. of —— Header
From ( —— header — ) To
| zones ) ‘ ( zones
Thermostatic
mixing
valve

Secondary

circulator =

System
| return \

Pressure relief
valve

—

FT/T—@ Thermometer

Blowoff/drain [>_ <

valve

o

]

supply

\System
\

Pipe within
6" of floor

Detail 'C': Primary/secondary piping with 3-way valve

Figure 3-7: Boiler Piping
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4 Gas Piping

&\ WARNING

Failure to properly pipe gas supply to boiler
may result in improper operation and damage
to the boiler or structure. Always assure gas
piping is absolutely leak free and of the proper
size and type for the connected load.

An additional gas pressure regulator may be
needed. Consult gas supplier.

A. Size gas Piping. Design system to provide
adequate gas supply to boiler. Consider these
factors:

1. Allowable pressure drop from point of
delivery to boiler. Maximum allowable system
pressure is V2 psig. Actual point of delivery
pressure may be less; contact gas supplier for
additional information. Minimum allowable gas
valve inlet pressure is indicated on rating label.

2. Maximum gas demand. Table 4-1 lists boiler
input rate. Also consider existing and expected
future gas utilization equipment (i.e. water
heater, cooking equipment).

3. Length of piping and number of fittings. Refer
to Table 4-2 for maximum capacity of Schedule
40 pipe. Table 4-3 lists equivalent length for
standard fittings.

B. Connect boiler gas valve to gas supply system.
1. Use methods and materials in accordance with

local plumbing codes and requirements of gas
supplier. In absence of such requirements,
follow the National Fuel Gas Code, NFPA 54/
ANSI 7223.1.

Use thread (joint) compound (pipe dope)
resistant to action of liquefied petroleum gas.

Install sediment trap, ground-joint union and
manual shut-off valve upstream of boiler gas
valve and outside jacket. See Figure 4-5.

4. All above ground gas piping upstream

from manual gas valve must be electrically
continuous and bonded to a grounding
electrode. Do not use gas piping as a
grounding electrode. Refer to the National
Electrical Code, NFPA 70.

& DANGER

Explosion Hazard.

Do not use matches, candles, open flames, or
other ignition sources to check for leaks. Failure
to comply could result in severe personal injury,
death or substantial property damage.

Table 4-1: Rated Input

C. Pressure Test. The boiler and its gas connection
must be leak tested before placing boiler in
operation. Follow National Fuel Gas Code, ANSI
Z22.3.1/NFPA 54.

Boi Rated Capacity Gas
oiler . )
Model (cubic feet per hour, Connection
Natural Gas) Size
805HE 239 3/4 in.
806HE 299 3/4in.

&\ WARNING

e Faijlure to use proper thread compounds on all
gas connectors may result in leaks of flammable
gas.

e (Gas supply to boiler and system must be shut off
prior to installing or servicing boiler gas piping

NOTICE: Boilers built for installation at altitudes from 2,001 feet - 5,000 feet above sea level have been specially
orificed to reduce gas input rate 4 percent per 1,000 feet above sea level per the National Fuel Gas Code, NFPA

54/ANS| Z2223.1.

22
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4 Gas Piping (continued)

m Installation, Operating & Service Instructions

Table 4-2: Maximum Capacity of Schedule 40 Pipe in CFH for Gas Pressures of 0.5 psig or Less

Length 0.3 Inch w.c. Pressure Drop 0.5 Inch w.c. Pressure Drop
(Feet) Yo % 1 14 Vo % 1 14
10 132 278 520 1,050 175 360 680 1,400
20 92 190 350 730 120 250 465 950
30 73 152 285 590 97 200 375 770
40 63 130 245 500 82 170 320 660
50 56 115 215 440 73 151 285 580
60 50 105 195 400 66 138 260 530
70 46 96 180 370 61 125 240 490
80 43 90 170 350 57 118 220 460
90 40 84 160 320 53 110 205 430
100 38 79 150 305 50 103 195 400
Table 4-3: Equivalent Lengths of Standard Pipe Fittings & Valves
Pipe D Valves (Fully Open) Threaded Fittings
: e Swing 90° 45° 90° Tee, Flow | 90° Tee, Flow
Size Inches : ’
( ) Gate Globe | Angle Check | Elbow | Elbow | Through Run | Through Branch
Y in. 0.622 0.35 18.6 9.3 4.3 1.6 0.78 1.0 3.1
% in. 0.824 0.44 23.1 11.5 53 2.1 0.97 1.4 4.1
1in. 1.049 0.56 29.4 14.7 6.8 2.6 1.23 1.8 5.3
1% in. 1.380 0.74 38.6 19.3 8.9 3.5 1.6 2.3 6.9
Manual
_ shut-off
valve
P Ground-joint
of union
Tee
3" min.
[ U | f
[ i
FRONT VIEW
Figure 4-4: Recommended Gas Piping
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5 Venting

A. Install vent system in accordance with local
building codes; or local authority having
jurisdiction; or National Fuel Gas Code, ANSI
Z223.1/NFPA 54. Install any of the following for
this Category |, draft hood equipped appliance:

1. Type B or Type L gas vent. Install in
accordance with listing and manufacturer’s
instructions.

2. Masonry or metal chimney. Build and install in
accordance with local building codes; or local
authority having jurisdiction; or Standard for
Chimneys, Fireplaces, Vents, and Solid Fuel
Burning Appliances, ANSI/NFPA 211.

Masonry chimney must be lined with approved
clay flue lining or listed chimney lining system.

3. Single wall metal vent. Allowed by ANSI
Z223.1/NFPA 54 under very restrictive
conditions.

B. Avoiding Flue Gas Condensation

&\ WARNING

e Vent systems must not experience signs of
continuous wetness.

e Masonry chimneys, and in particular external
masonry chimneys, are more susceptible to the
formulation of condensate. If a masonry chimney
experiences signs of continuous wetness, a
listed metal liner must be installed or an alternate
vent system must be used.

e All masonry chimneys must use either a clay tile
liner or listed metal liner.

e Recommend use of listed metal chimney liner
with external masonry chimneys.

e For external masonry chimneys that do not
include a listed metal chimney liner, recommend
double wall vent connectors. Use only double
wall material on long runs.

e See also Section 3, Water Trim and Piping, for
methods to avoid flue gas condensation from low
return water temperatures.

C. Inspect chimney and remove any obstructions
or restrictions. Clean chimney if previously used
for solid or liquid fuel-burning appliances or
fireplaces.

&\ DANGER

Inspect existing chimney before installing boiler.
Failure to clean or replace perforated pipe or tile
lining will cause severe injury or death.

D. Install Draft Hood on canopy outlet. Maintain
height from Jacket Top Panel to Draft Hood skirt
as shown in Figure 1-1. DO NOT ALTER, CUT, OR
MODIFY DRAFT HOOD.

&\ WARNING

Do not alter boiler draft hood or place any
obstruction or non-approved damper in the
breeching or vent system. Flue gas spillage can
occur. Unsafe boiler operation will occur.

E. Install Blocked Vent Switch. The Blocked Vent
Switch Assembly consists of a strain relief
bushing, power cord, and switch attached to
mounting bracket. On Packaged boilers, the
assembly is shipped attached to top of boiler. On
Knocked Down boilers, the assembly is located in
Combination Boiler Parts and Control Carton.

1. Uncoil power cord.

2. Position mounting bracket onto lower edge of
Draft Hood skirt. Locate center tooth (with #10
sheet metal screw) on outside and other two
teeth inside Draft Hood skirt. See Figure 5-1.

3. Slide mounting bracket tight against lower
edge of Draft Hood skirt. Position #10 sheet
metal screw above skirt’s stiffening rib.

BLOCKED VENT SWITCH INSTALLATION DIAGRAM
) _
4 T (1) #10
Draft hood g sheet
skirt metal
\ screw

Draft h
raft hood Blocked

vent switch

Mounting
\ bracket

Strain relief BOILER

bushing END
Jacket VIEW
side panel

Stiﬁeningx

rib

Draft hood —/

skirt

BOILER SIDE VIEW

81460148R4

Figure 5-1: Blocked Vent Switch Installation
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5 Venting (continued)

4.

Secure bracket in position by tightening #10
sheet metal screw against outer surface of
Draft Hood skirt.

. Insert excess power cord through Jacket Right

Side Panel hole. Remove slack.

Position strain relief bushing around power
cord. Pinch bushing’s two halves together and
snap back into hole in Jacket Right Side Panel.

Verify power cord, mounting bracket, and
Blocked Vent Switch are secure and located as
shown in Figure 5-1.

& WARNING

Do not operate boiler without Blocked Vent
Switch Properly installed.

Do not use one vent damper to control two or
more heating appliances.

F

Install Vent Damper. See Figure 5-2.

1.

Open Vent Damper Carton and remove
Installation Instructions. Read Installation
Instructions thoroughly before proceeding.

Vent damper must be same size as draft hood
outlet. See Figure 1-1. Unpack vent damper
carefully. Forcing vent damper open or closed
may damage gear train and void warranty.
Vent damper assembly includes pre-wired
connection harness with polarized plug.

Mount vent damper assembly on draft
hood without modification to either (Refer
to instructions packed with vent damper for
specific instructions). Vent damper position
indicator to be visible to users.

Vent damper

/

LEFT SIDE VIEW

4\ WARNING

Provide adequate clearance for servicing -

provide 6 in. minimum clearance between
damper and combustible construction.

G. Install Vent Connector from draft hood or vent
damper to chimney. See Figure 5-3.

1.

Do not connect into same leg of chimney
serving an open fireplace.

Where two or more appliances vent into a
common vent, the area of the common vent
should at least equal the area of the largest
vent plus 50 % of the area of the additional
vents. Do not connect the vent of this
appliance into any portion of mechanical draft
system operating under positive pressure.

Vent connector should have the greatest
possible initial rise above the draft hood
consistent with the head room available
and the required clearance from adjacent
combustible building structure.

Install vent connector above bottom of chimney
to prevent blockage - inspect chimney for
obstructions or restrictions and remove - clean
chimney if necessary.

Vent connector should slope upward from
draft hood to chimney not less than one inch in
four feet. No portion of vent connector should
run downward or have dips or sags. Vent
connector must be securely supported.

Use thimble where vent connector enters
masonry chimney - keep vent connector flush
with inside of flue liner.

Vent damper
position indicator

J

Blocked
vent
switch

Figure 5-2: Vent Damper Installation
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5 Venting (continued)

7. Do not install Non-listed (AGA, CGA, CSA,
ETL, or UL) vent damper or other obstruction in
vent pipe.

8. Locate Boiler as close to Chimney as possible
consistent with necessary clearances. See
Section 1: Pre-Installation.

9. Design vent system for sea level input.

10. Provide adequate ventilation of Boiler Room.
See Section 1: Pre-Installation.

11. Never pass any portion of vent system through
a circulating air duct or plenum.

&\ WARNING

When an existing boiler is removed from a
common venting system, the common venting
system is likely to be too large for proper
venting of the appliances remaining connected
to it.

H. If an Existing Boiler is Removed:

At the time of removal of an existing boiler, the
following steps shall be followed with each
appliance remaining connected to the common
venting system placed in operation, while the
other appliances remaining connected to the
common venting system are not in operation:

1. Seal any unused openings in the common
venting system.

2. Visually inspect the venting system for proper
size and horizontal pitch and determine
there is no blockage or restriction, leakage,
corrosion, or other deficiencies which could
cause an unsafe condition.

3. Insofar as is practical, close all building doors
and windows and all doors between the space
in which the appliances remaining connected
to the common venting system are located and
other spaces of the building. Turn on clothes
dryers and any appliance not connected to the
common venting system. Turn on any exhaust
fans, such as range-hoods and bathroom
exhausts, so they will operate at maximum
speed. Do not operate a summer exhaust fan.
Close fireplace dampers.

4. Place in operation the appliance being
inspected. Follow the Lighting (or Operating)
Instructions. Adjust thermostat so appliance
will operate continuously.

m Installation, Operating & Service Instructions

5. Test for spillage at the draft hood relief opening

after 5 minutes of main burner operation. Use
the flame of a match or candle, or smoke from
a cigarette, cigar or pipe.

6. After it has been determined that each

appliance remaining connected to the common
venting system properly vents when tested as
outlined above, return doors, windows, exhaust
fans, fireplace dampers and any other gas-
burning appliance to their previous condition of
use.

7. Any improper operation of the common venting

system should be corrected so the installation
conforms with the National Fuel Gas Code,
NFPA 54/ANSI Z223.1. When resizing any
portion of the common venting system, the
common venting system should be resized

to approach the minimum size as determined
using the appropriate tables in the National
Fuel Gas Code, NFPA 54/ANSI Z223.1.

/ Fireclay tile lined chimney

M‘LM
i

! h Thimble
A= =
) ] . Horizontal vent connector,
Air gap T . slope sections upward not

; ™ [ less than one inch in four feet
= Vent damper
l  m —
- H Slope up Draft hood
=N | /

m—
Cleanout [
\j 1= \

H = Blocked vent

FLOOR

switch

Bi—

LINE

Figure 5-3: Typical Vent System
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6 Electrical

&\ DANGER

Positively assure all electrical connections are unpowered before attempting installation or service of electrical

components or connections of the boiler or building

Lock out all electrical boxes with padlock once power is turned off.
Electrical power may be from more than one source. Make sure all power is off before attempting any electrical work

4\ WARNING

Failure to properly wire electrical connections to the boiler may result in serious physical harm.
Each boiler must be protected with a properly sized fused disconnect.

Never jump out or make inoperative any safety or operating controls.

The wiring diagrams contained in this manual are for reference purposes only. Each boiler is shipped with a wiring
diagram attached to the front door. Refer to this diagram and the wiring diagram of any controls used with the
boiler. Read, understand and follow all wiring instructions supplied with the controls.

Install Boiler Wiring

1. Knockdown boilers only. Locate wiring
harnesses in Combination Boiler Parts and
Control Carton. Refer to Figure 6-1 and
connect wiring as shown.

2. Connect supply wiring and electrically ground
boiler in accordance with requirements of
authority having jurisdiction, or in absence
of such requirements the National Electrical
Code, NFPA 70.

Wire Vent Damper.

1. Attach Vent Damper Harness to mounting hole
in Jacket Left Side Panel. Install Cable Clamp
around flexible conduit and attach to Jacket
Top Panel.

2. Plug Vent Damper Harness Plug into Vent
Damper Receptacle in Hydrostat 3200 limit
control. See Figure 5-2.

Install thermostat. Locate on inside wall
approximately 4 feet above floor. Do not install on
outside wall, near fireplace, or where influenced
by drafts or restricted air flow, hot or cold pipes,
lighting fixtures, television, or sunlight. Allow free
air movement by avoiding placement of furniture
near thermostat.

Heat anticipator setting for non-digital thermostats
is 0.2 Amp. For digital thermostats that include

an adjustable heat anticipator, set anticipator

per thermostat manufacturer recommendations.

If room heats above thermostat temperature
setting, reduce heat anticipator setting. If boiler
short cycles without room reaching desired
temperature, increase anticipator setting.

Wire thermostat. Provide Class Il circuit between
thermostat and boiler.

E. Alliance Indirect Water Heater (if used).

Refer to Alliance Indirect Installation, Operating
and Service Instructions for wiring, piping and
additional information.

F. Vent Damper Sequence of Operation. See Figure

6-1 for schematic wiring diagram.

1. The Vent Damper is continuously powered at
Terminal 1.

2. When there is a call for heat, the damper relay
coil is energized through Terminal 5 if all limits
ahead of the damper are satisfied.

3. The relay coil closes contacts which energize
the damper motor, causing the damper to
open.

4. When the damper blade reaches the fully open
position, power is sent back to the ignition
circuit through Terminal 2 and the damper
motor is de-energized.

5. When the call for heat is satisfied, the damper
relay coil is de-energized - closing contacts
which energize the damper motor. This causes
the damper to close. When the damper blade
reaches the fully closed position, the damper
motor is de-energized.

POWER FAILURE - The damper blade will stop
in the position it was in when power failed.
(Combustion can never take place unless the
damper blade is in the fully open position).

Sequence of Operation and Wiring. Refer to next
page for Sequence of Operation and Figure 6-1
for wiring.
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6 Electrical (continuea)

Honeywell El Sequence of Operation

a. Normal Operation

l.

fi.

fif.

iv.

Thermostat or operating control calls for
heat. Vent Damper opens.

Ignition Module Terminals PV, MV/PV
and the Ignition Terminal are energized.
Terminals PV and MV/PV power the Pilot
Valve in the Gas Valve supplying gas to
the Pilot. The Ignition Terminal supplies
voltage to the Ignition Electrode
creating an electric spark to ignite the
Pilot.

The sensing Circuit between the
Q3481B Pilot Burner and the IGNITION
MODULE proves the presence of

the Pilot Flame Electronically and the
Ignition Terminal is de-energized.
Terminals MV and MV/PV of the
IGNITION MODULE are energized and
supply power to the Main Gas Valve.
The Gas Valve is energized allowing
main gas flow, and ignition of Main
Burners.

Call for heat ends. Ignition module is
de-energized, de-energizing gas valve,
and extinguishing pilot and main flame.
Vent Damper closes.

b. Safety Shutdown

l.

fi.

Limit: Automatically interrupts power to
the Ignition Module and Gas Valve(s),
extinguishing pilot and main flame,
when water temperature exceeds set
point. Maximum allowable temperature
is 250°F. Circulator continues to operate
with call for heat, Vent Damper closes.
Normal operation resumes when water
temperature falls below set point.
Blocked Vent Switch: Automatically
interrupts main burner operation when
excessive flue gas spillage occurs.
Circulator continues to operate and Vent
Damper remains open with call for heat.
If blocked vent switch is activated do
not attempt to place boiler in operation.
Correct cause of spillage and reset
blocked vent switch.

fif.

iv.

Flame Roll-out switch: Automatically
interrupts main burner operation when
flames or excessive heat are present
in vestibule. Circulator continues to
operate, Vent Damper remains open
with call for heat. Control is single

use device. If flame roll-out switch is
activated, do not attempt to place boiler
in operation. Correct cause of spillage
and replace flame roll-out switch.

Pilot

Pilot failure can occur during the
start-up or the operating cycle of the
boiler. Any pilot failure of the Q3481B
Electronic Pilot, after ignition of pilot
flame will close the main gas valve in
0.8 seconds.

For approximately 90 seconds after
failure of the Q3481B pilot, the module
through the ignition terminal will try

to reestablish pilot flame. If no pilot
flame can be sensed by the flame rod
circuit, terminals PV and MV/PV are
de-energized and the module will lock
out on safety. Five to six minutes after
shutdown, the IGNITION MODULE
restarts the ignition sequence. The
ignition trial, shutdown, and wait
sequence continues until either the pilot
lights or the Thermostat is set below
room temperature (to end the call for
heat). The ignition sequence can be
reset by setting down the Thermostat for
one minute.

c. Trouble Shooting Guide. See Page 39.

NOTE: See Hydrolevel 3200 instruction manual
packed with control for further details on control

operation.

28

111828-01 - 1/23



Installation, Operating & Service Instructions

6 Electrical (continued)
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switch ) : | IEK/WH
e 28 = !
| | I Flame
Xy 2 | roll-out
1 s & ! switch (FRS)
| @ Fused K % % ! (
disconnect |wh | SPARK
switch = .
Resideo
. gas valve
Ignition
module
IIlI-O I WIRE CODE
GND BK - Black
ND L I BL - Blue Schematic Diagram Legend
GR-Green = m—m———— Low voltage size 18 AWG type TEW/AWM stranded wire - 105°C
Power BL/WH - Black with white trace — — — — Low voltage size 18/2 AWG type CL2X stranded wire - 105°C
supply OR - Orange | ine voltage size 14 AWG type TW or TEW/AWM wire
120/60/1 RD - Red —— Line voltage size 18 AWG type TW or TEW/AWM wire
—_— WH - White —&—@— Honeywell igniter/sensor cable - 250°C
i ire L thk i - o
|TEMS SUPPLIED BY INSTALLER YE - Yellow —=—@— Ground - size 18 AWG type SF-2/SEW-2, stranded wire, 35" thk insul - 200°C
L Power supply L2 GND
¢ 12016011 @® @i
Fused
disconnect
switch
Items supplied Circula_tor
by installer (by others, if used)
o Service Hydrostat 3207 C :
switch
Primary
oo K] 2 @
On-Off switch ]
Thermostat El Secondary Rl
(by others) g~ ——f~—-1——1 Temperature limit/LWCO
r—ﬂgc El
| = O--+-{]
——f— Vent damper .
I v P To pilot  To pilot
'—> igniter GND ‘—l
Aux.
limit I__Ll SPARK BNR GND Iﬁ
(if used) BVS FRS
d__p-——-6\ S O-——qJ24v 24V GND—Jr——-
My
—/ I;IPV ] MV/PVI;I
T |
LADDER DIAGRAM LEGEND Hgggm;" | : r
------- 24V wiring L Resideo
— 120V wiring = gas valve |
Notes:

1. If any of the original wire as supplied with the appliance must be replaced, it must be replaced

with wire as shown or its equivalent.
2. Second limit included with packaged boiler, installer supplied for knockdown boiler.
3. Additional limits (temperature, low water cut-off, etc.) supplied by installer.

Figure 6-1: Wiring Diagram, Honeywell El

Robertshaw
gas valve
(optional)
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7 System Start-up

4\ WARNING

e Completely read, understand and follow all
instructions in this manual before attempting
start-up.

¢ Make sure that the area around the boiler is clear
and free from combustible materials, gasoline,
and other flammable vapors and liquids.

e Damper must be in open position when appliance
main burner is operating.

A. Safe operation and other performance criteria
were met with the gas manifold and control
assembly provided on boiler when boiler
underwent tests specified in American National
Standard for Gas-Fired Low-Pressure Steam and
Hot Water Boilers, ANSI Z21.13.

B. Check Main Burners. Main burners must be
properly located on support bracket in Base
Rear Panel, seated on Main Burner Orifices, and
secured with hitch pin clips.

C. \Verify that the venting, water piping, gas piping
and electrical system are installed properly.
Refer to installation instructions contained in this
manual.

D. Confirm all electrical, water and gas supplies are
turned off at the source and that vent is clear of
obstructions.

E. FILL ENTIRE HEATING SYSTEM WITH WATER
and vent air from system. Use following procedure
on a Series Loop or multi-zoned system installed
as per Figure 3-7 to remove air from system when
filling.

4\ WARNING

The maximum operating pressure of this boiler
is 50 psig. Never exceed this pressure. Do not
plug or modify pressure relief valve.

1. Close full port ball valve in boiler supply
piping.

2. Isolate all zones by closing zone valves or
shut-off valves in supply and return of each
zone(s).

3. Attach a hose to the vertical purge valve
located prior to the full port ball valve in the
system supply piping. (Note - Terminate hose
in five gallon bucket at a suitable floor drain or
outdoor area).

4. Starting with one circuit at a time, open zone
valve or shut-off valve in system supply and
return piping.

m Installation, Operating & Service Instructions
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G.

5. Open purge valve.

6. Open fill valve (Make-up water line should
be located directly after full port ball valve in
system supply piping between air scoop and
expansion tank).

7. Allow water to overflow from bucket until
discharge from hose is bubble free for 30
seconds.

8. Close the open zone valve or shut-off valve for
the zone being purged of air, then open the
zone valve or shut-off valve for the next zone
to be purged. Repeat this step until all zones
have been purged. At completion, open all
zone valves or shut-off valves.

9. Close purge valve, continue filling the system
until the pressure gauge reads the desired
cold fill pressure. Close fill valve.

(Note - If make-up water line is equipped
with pressure reducing valve, adjust pressure
reducing valve to desired cold fill pressure.
Follow fill valve manufacturer’s instructions).

10. Open isolation valve in boiler supply piping.
11. Remove hose from purge valve.

Confirm that the boiler and system have no water
leaks.

Prepare to check operation.

1. Obtain gas heating value (in Btu per cubic
foot) from gas supplier.

2. Connect manometer to pressure tap on gas
valve. Use 1/8 NPT tapping provided.

3. Temporarily turn off all other gas-fired
appliances.

4. Turn on gas supply to the boiler gas piping.

5. Confirm that the supply pressure to the gas
valve is 14 in. w.c. or less.

6. Open the field installed manual gas shut-off
valve located upstream of the gas valve on the
boiler.

7. Using soap solution, or similar non-
combustible solution, electronic leak detector
or other approved method. Check that boiler
gas piping, valves, and all other components
are leak free. Eliminate any leaks.

8. Purge gas line of air.

Follow Operating Instructions to place boiler
in operation. Refer to label on inside of Front
Removable Panel or Figure 7-1.

4\ DANGER

Do not use matches, candles, open flames or
other ignition source to check for leaks.

30
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m Installation, Operating & Service Instructions

7 System Start-up (continued)

FOR YOUR SAFETY READ BEFORE OPERATING

WARNING: if you do not follow these instructions exactly, a fire or explosion may result
causing property damage, personal injury, or loss of life.

A. This appliance is equipped with an ignition device
which automatically lights the pilot. Do not try to light
the pilot by hand.

B.BEFORE OPERATING smell all around the appliance area
for gas. Be sure to smell next to the floor because some
gas is heavier than air and will settle on the floor.

WHAT TO DO IF YOU SMELL GAS:

Do not try to light any appliance.
Do not touch any electric switch; do not use any
phone in your building.

Immediately call your gas supplier from a neighbor's
phone. Follow the gas supplier's instructions.

# |f you cannot reach your gas supplier, call the
fire department.

C. Use only your hand to turn the gas control knob.
Never use tools. If the knob will not turn by hand,
don't try to repair it, call a qualified service technician.
Force or attempted repair may result in a fire or
explosion.

D. Do not use this appliance if any part has been under
water. Immediately call a qualified service technician
to inspect the appliance and to replace any part of the
control system and any gas control which has been
under water.

1. STOP! Read the safety information above on this label.
2. Set the thermostat to lowest setting.

3. Turn off all electric power to the appliance.

4.

This appliance is equipped with an ignition device
which automatically lights the pilot. Do not try to
light the pilot by hand.

5. Remove front door, if applicable.

GAS CONTROL
T KNOB

6. Locate the gas control
valve at the end of the gas
supply pipe going into the
boiler. The gas control
knob is the gray or brown
plastic knob located on top
of the gas control valve.

GAS
INLET

——

I oreRATING INsTRUCTIONS I

iPOSITION INDICATOR

7. Rotate gas control knob clockwise /A from "ON"
position to "OFF". Make sure knob rests against stop.

8. Wait five (5) minutes to clear out any gas. Then smell
for gas, including near the floor. If you smell gas,
STOP! Follow "B" in the safety information above on
this label. If you do not smell gas, go to the next step.

9. Rotate gas control knob counterclockwise 2 from
"OFF" to "ON". Make sure knob rests against stop. Do
not force.

10. Replace front door, if applicable.

11. Turn on all electric power to the appliance.

12. Set thermostat to desired setting.

13. If the appliance will not operate, follow the
instructions "TO TURN OFF GAS TO APPLIANCE"
and call your service technician or gas supplier.

1. Set the thermostat to the lowest setting.

2. Turn off all electric power to the appliance if service is
to be performed.

3. Remove front door, if applicable.

I 7o TURN OFF GAs To AppLIANCE I

4. Rotate gas control knob clockwise /N from "ON"
position to "OFF". Make sure knob rests against stop.

5. Replace front door, if applicable.

111468-01

Figure 7-1: Operating Instructions
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m Installation, Operating & Service Instructions

7 System Start-up (continued)

4\ CAUTION

* Avoid operating this boiler in an environment
where saw dust, loose insulation fibers, dry wall
dust, etc. are present. If boiler is operated under
these conditions, the burner interior and ports
must be cleaned and inspected daily to insure
proper operation.

¢ Keep hands and feet away from combustion
chamber when placing boiler in operation.

I.  Check pilot burner flame and main burner flames
through observation port.

1. Check pilot flame. Refer to Figure 7-2 for pilot
detail.

2. Adjust thermostat to highest setting.

3. Check main burner flames. See Figure 7-3.
Flame should have clearly defined inner cones
with no yellow tipping. Orange-yellow streaks
caused by dust should not be confused with
true yellow tipping.

Yellow-tipping indicates lack of primary air.
Improper burner alignment on Main Burner
Orifice will also affect primary air injection.
Adjust primary air shutter as follows:

Combination ignition
electrode/sensing

Center
flame

//////
7 2
Q'

K
Dy
i
'0

Ground
strap

Figure 7-2: Honeywell Q3481B Pilot Flame

INCANDESCENT OUTER MANTLE
Blue with occasional
orange flashing

OUTER CONE

Darker transparent blue

INNER CONE

Sharply outlined with
bright light blue

FLAME RETENTION INNER CONE
Partially lifted from burner

+

Figure 7-3: Main Burner Flame

a. Loosen lock screw.

b. Close air adjustment until yellow tips appear
on flames.

c. Slowly open air adjustment until clearly
defined inner cones are visible.

d. Tighten lock screw.

e. Use combustion equipment if adjusting
air shutters to less than 11/16 in. opening
between front edge of burner air shutter and
burner mounting ring.

4. Adjust thermostat to normal setting.
J.  Check thermostat or operating control operation.

Raise and lower temperature setting to start and
stop boiler operation.

K. Check ignition system shut-off.

Disconnect ignitor/sensor cable from ignition
module. Gas valve must close and pilot and main
burners extinguish.

L. Test LWCO functionality.

1. Press “TEST”/SETTINGS button on Hydrostat
3200. Boiler should shut down.

2. Set thermostat to call for heat and push
“TEST”/SETTINGS button on Htdrostat 3200 to
simulate low water condition.

3. Red “LOW WATER” LED will illuminate and
burner will shut down.

4. Release “TEST”/SETTINGS button and burner
will light off.

32
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7 System Start-up (continued)

M. Check high limit function. Set thermostat to higher
than normal setpoint. Allow boiler to run until high
limit is achieved (180° F default). Burners will shut

down. Note - Hydrostat Economy feature may
cause boiler to cycle before reaching high limit.

N. Adjust gas input rate to boiler.
1. Adjust thermostat to highest setting.

Table 7-4: Input Rate

Seconds Size of Gas Meter Dial
forOne | One-Half | One Two Five
Revolution | Cu.Ft. | Cu.Ft. | Cu.Ft. Cu. Ft.
30 60 120 240 600
32 56 113 225 563
34 53 106 212 529
36 50 100 200 500
40 45 90 180 450
38 47 95 189 474
40 45 90 180 450
42 43 86 172 430
44 41 82 164 410
46 39 78 157 391
48 37 75 150 375
50 36 72 144 360
52 85 69 138 346
54 33 67 133 333
56 32 64 129 321
58 31 62 124 310
60 30 60 120 300
62 29 58 116 290
64 29 56 112 281
66 29 54 109 273
68 28 53 106 265
70 26 51 103 257
72 25 50 100 250
74 24 48 97 243
76 24 47 95 237
78 23 46 92 231
80 22 45 90 225

2. Check manifold gas pressure. Manifold
pressure is listed on rating label. Adjust
gas valve pressure regulator as necessary
(turn adjustment screw counterclockwise to
decrease manifold pressure, or clockwise to
increase manifold pressure). If pressure can
not be attained, check gas valve inlet pressure.
If less than minimum gas supply pressure
listed on rating label, contact gas supplier for
assistance.

3. Clock gas meter for at least 30 seconds. Use
Table 7-4 to determine gas flow rate in Cubic
Feet per Hour.

4. Determine Input Rate. Multiply gas flow rate by
gas heating value.

&\ WARNING

Failure to properly adjust gas input rate
will result in over firing or under firing of
the appliance. Improper and unsafe boiler
operation may result.

5. Compare measured input rate to input rate
stated on rating label.

a. Boiler must not be overfired. Reduce input
rate by decreasing manifold pressure. Do
not reduce more than 0.3 inch w.c. If boiler
is still overfired, contact your Burnham
Commercial distributor or Regional Office
for replacement Gas Orifices.

b. Increase input rate if less than 98% of rating
plate input. Increase manifold gas pressure
no more than 0.3 inch w.c. If measured
input rate is still less than 98% of rated
input, contact your Burnham Commercial or
regional office for larger orifices.

6. Recheck Main Burner Flame. See Section |

7. Return other gas-fired appliances to previous
conditions of use.

O. Clean Heating System

Oil, grease, and other foreign materials which
accumulate in new hot water boilers and a new or
reworked system should be boiled out, and then
thoroughly flushed. A qualified water treatment
chemical specialist should be consulted for
recommendations regarding appropriate chemical
compounds and concentrations which are
compatible with local environmental regulations.
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7 System Start-up (continuea)

m Installation, Operating & Service Instructions

IMPORTANT

This boiler is equipped with a feature that
saves energy by reducing the boiler water
temperature as the heating load decreases.
This feature is equipped with an override
which is provided primarily to permit the
use of an external energy management
system that serves the same function. THIS
OVERRIDE MUST NOT BE USED UNLESS
AT LEAST ONE OF THE FOLLOWING
CONDITIONS IS TRUE:

¢ An external energy management system is
installed that reduces the boiler
water temperature as the heating load
decreases.

¢ This boiler is not used for any space heating.

¢ This boiler is part of a modular or multiple
boiler system having a total input of 300,000
BTU/hr or greater.

¢ This boiler is equipped with a tankless coil.

P.  Check Damper Operation - Vent damper must
be in open position when boiler main burners
are operating. Start boiler, refer to instructions
on damper to determine if damper is in full open
position.

Q. Install Front Removable Panel.

1. Engage top flange (longer of 2 flanges) behind
Upper Front Panel.

2. Swing lower portion of door toward boiler.

3. Lower door to engage bottom flange behind
Lower Front Tie Bar.

R. Review User’s Information Manual and system
operation with owner or operator.

8 service

4\ WARNING

Service on this boiler should be undertaken only by trained and skilled personnel from a qualified service agency.
Inspections should be performed at intervals specified in this manual. Maintain manual in a legible condition.

Keep boiler area clear and free of combustible materials, gasoline and other flammable vapors and liquids.
Do not place any obstructions in boiler room that will hinder flow of combustion and ventilation air.

The service instructions contained in this manual are in addition to the instructions provided by the manufacturer
of the boiler components. Follow component manufacturer’s instructions. Component manufacturer’s instructions
were provided with the boiler. Contact component manufacturer for replacement if instructions are missing. Do not
install, start up, operate, maintain or service this boiler without reading and understanding all of the component
instructions. Do not allow the boiler to operate with altered, disconnected or jumpered components. Only use
replacement components identical to those originally supplied by Burnham Commercial.

A. General. Inspection and service must be
conducted annually. Turn off electrical power Explosion Hazard. Electrical Hazard.
and gas supply while conducting service or Shock Hazard. Burn Hazard.
maintenance. Follow instructions TO TURN OFF This boiler uses flammable gas, high voltage
GAS TO APPLIANCE. See Operating Instructions electricity moving parts, and very hot water
on inside of Front Removable Door. under high pressure. Assure that all gas and
electric power supplies are turned off and that
water temperature is cool before attempting any
disassembly for service.
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8 Service (continued)

&\ cAuTION

Label all wires prior to disconnection when
servicing controls. Wiring errors can cause
improper and dangerous operation. Verify proper
operation after servicing.

Keep hands and feet away from combustion
chamber when placing boiler in operation.

Maintenance of Low Water Cut-off. Follow
low water cut-off maintenance instructions in
HydroStat ® manual. If a separate low water
cut-off is installed in the piping, follow control
manufacturer’s instructions.

Vent System. Check for:
1. obstructions
2. accumulations of soot

3. deterioration of vent connector, vent
accessories, or chimney due to condensation
or other reasons

4. proper support—no sags, particularly in
horizontal runs

5. tightness of joints. Remove all accumulations
of soot with wire brush and vacuum

Remove all obstructions. Replace all deteriorated
parts and support properly. Seal all joints.

Remove Main Burners for cleaning, changing
orifice plugs, or repairs.

1. Shut down gas boiler in accordance with
Operating Instructions on inside of Front
Removable Door. Close Manual Shut-off Valve.

2. Remove Front Removable Door. Raise Lower
Front Tie Bar.

3. Disconnect ignition system.

&\ CAUTION

Sheet metal parts my have sharp edges or
burrs. Use proper Personal Protective Equipment
(PPE).

4. Remove burner access panel(s).

5. Mark location of Main Burner with Pilot Bracket
on manifold.

6. Remove hitch pin clips from Main Burner
Orifices.

F

G.

7. Hold Main Burner on throat. Lift slightly to
raise rear of burner. Push to rear of boiler until
burner clears Main Burner Orifice. Lift burners
out.

8. Check burners to be sure they do not contain
foreign matter or restrictions. Clean burners
with a soft bristle brush, blow any dirt out with
compressed air or use a vacuum cleaner. See
Figure 8-2.

Inspect Boiler Flueways. Clean if necessary. See
Figure 8-2.

1. Shut down gas boiler in accordance with
Lighting/Operating Instructions on inside of
Front Removable Door. Close Manual Shut-off
Valve.

Disconnect vent system. Remove Draft Hood.
Remove Jacket Top Panel.
Remove Canopy from top of boiler.

o~ N

Remove flue baffles. Refer to Figure 8-2 for
instructions on how to remove baffles from
flueways. Remove any accumulated scale or
soot.

6. Thoroughly clean flueways with flue brush,
removing all scale and soot. See Figure 8-2.

7. Clean boiler heating surface accessible from
combustion chamber with straight handle wire
brush.

8. Reinsert baffles into flueways by reversing
steps given in Figure 8-2. Tabs at top of each
baffle should rest on top of flue pins.

9. Install Canopy. See Section 2: Boiler
Assembly, Paragraph H.

10. Install Jacket Top Panel, Draft Hood, Vent
Damper and Vent System.

Clean Combustion Chamber by vacuuming.
Exercise care to avoid damaging Base Insulation.

Install Burners by reversing procedures used to
remove burners. Verify Main Burners are properly
located on support bracket in Base Rear Panel,
seated on Main Burner Orifices, and secured
with hitch pin clips. Verify Main Burner with Pilot
Bracket is in proper location. See Table 8-1.

Lubrication. There are no parts requiring
lubrication by technician or owner. Circulator
bearings are water lubricated.

111828-01 - 1/23

35



m Installation, Operating & Service Instructions

8 Service (continued)

Table 8-1: Pilot Burner Location

Boiler Model Pilot Located Between Burners*

805HE 4&5

806HE 5&6
* Burners numbered left to right as viewed from front
of boiler.

Flue brush
——————— ; i FLUE BAFFLE REMOVAL
O——————H g

Vent damper |
(If used) ||||||||

Draft hood \/E\
Blocked vent

switch _ _ 1 J 1. Pull up from rear
[ corner of baffle.
Jacket top panel\
’ |
Canopy |
2. Rotate baffle inside

flueway while
continuing to raise rear
corner. it may be
necessary to push front
of baffle deeper into the
flueway to complete the
rotation.

Flue brush

Jacket \
Front removable l

[
|
|
|
: Flue baffl [
|
|
|

|
t
door |
|
Burner access panel(s) L.
Flame roll-out +
switch - = T L0
. THl - R
Soft bristle | + o .o
brush ; + s+ s NS
| 3. Lift baffle out of
L. flueway once edges
Tl_ o — of the baffle clear the
u_ 1 _\i _______ nT === = = edges of the flueway.
Main burner |

Burner air shutter

Figure 8-2: Boiler Flueway Cleaning
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8 Service (continued)

Check Electronic Ignition Module Status

See Figure 8-3 for the location of the status
LED on the electronic ignition (EI) module.
Table 8-5 provides green LED status codes and
recommended service action where applicable.
See Figure 8-6 for Troubleshooting Guide.

Golden Valley, MN 55422
RSNl Naxice

J Honeywell

S58610M Continuous Retry
24V, 60 Hz; PV=1A Max.; MV=2A Max.

15 Sec. Trial for Ignition

azand
a c! 55
i TN B A e 717

STATUS LED

Figure 8-3: Location of LED

J. Flame Current Measurement Procedure

1. Pilot flame current in micro amps can be

measured using any standard micro-ammeter

by inserting meter probes into module hole

labeled FLAME CURRENT as shown in Figure

8-4.
2. Flame current must be measured with pilot
valve open/pilot lit but main valve closed.

3. Disconnect MV lead wire from module before
measuring flame current. Trying to measure

pilot flame current in series with the wiring will

not yield accurate reading.

4. Minimum steady pilot flame signal must be 1
yAmMp (microampere) DC (direct current).

5. For reliable operation flame current should be

2 yAmp or greater.
6. To ensure adequate flame current:

a. Turn off boiler power at circuit breaker or
fuse box.

b. Clean the flame rod with emery cloth if
required.

c. Make sure electrical connections are clean
and tight, and wiring not damaged, repair/

replace as needed.

d. Check for igniter/sensor cracked ceramic
insulator, replace if needed.

e. Check pilot flame. It must be blue, steady

and envelop flame sensing rod 3/8 in. to 1/2

n.

MZ23307

m Installation, Operating & Service Instructions

f. If needed, adjust pilot flame by turning the
gas valve pilot adjustment screw clockwise
to decrease or counterclockwise to increase
pilot flame. Always reinstall pilot adjustment
screw cover and tighten securely upon
completion to assure proper gas valve
operation.

Reconnect MV lead wire to module upon
satisfactory completion of pilot flame current
measurement.

Check pilot burner operation/ignition sequence

during ignition cycle:

a. Restore boiler power at circuit breaker or
fuse box.

b. Set thermostat to call for heat.

c. Watch ignition sequence at burner.

d. If spark does not stop after pilot lights,
replace ignition module.

e. If main burners do not light or if main
burners light but system locks out, check
the module ground wire and gas control
as described in the Honeywell Electronic
Ignition Troubleshooting Guide, Figure 8-6.

K. Check operation. Refer to Section 7: System Start-
up.

m31297

Figure 8-4: Measuring Pilot Flame Current with

Micro-ammeter

111828-01 - 1/23

37



m Installation, Operating & Service Instructions

8 Service (continued)

Table 8-5: Green LED Flame Codes

Green LED

supply- (below 15.5 VAC)

When fault corrects, control
resumes normal operation.

N Indicates Next System Action Recommended Service Action
Flash Code
OFF No “Call for Heat” N/A None
Flash Fast | Power up - internal check N/A None
Heartbeat Normal startup - ignition N/A None
sequence started
(including prepurge)
4 Seconds Device in run mode. N/A None
ON then “x” | “x” = flame current to the
flashes nearest pA
2 5 minute Retry Delay Initiate new trial for ignition after | If system fails to light on next
- Pilot flame not detected | retry delay completed. trial for ignition check gas
during trial for ignition supply, pilot burner, spark and
flame sense wiring, flame rod
contamination or out of position,
burner ground connection.
3 Recycle Initiate new trial for ignition. Flash | If system fails to light on next trial
- Flame failed during run | code will remain through ignition | for ignition, check gas supply,
trial until flame is proved. pilot burner, flame sense wiring,
contamination of flame rod,
burner ground connection.

4 Flame sensed out of If situation self corrects within 10 | Check for pilot flame. Replace

sequence seconds, control returns to gas valve if pilot flame present.
normal sequence. If flame out of | If no pilot flame, cycle “Call for
sequence remains longer than Heat.” If error repeats, replace
10 seconds, control will resume | control.
normal operation 1 hour after
error is corrected.

6 Control Internal Error Control remains in wait mode. Cycle “Call for Heat”. If error
When fault corrects, control repeats, replace control.
resumes normal operation.

7 Flame rod shorted to Control remains in wait mode. Check flame sense lead wire for

ground When fault corrects, control damage or shorting. Check that
resumes normal operation. flame rod is in proper position.
Check flame rod ceramic for
cracks, damage or tracking.
8 Low secondary voltage Control remains in wait mode. Check transformer and AC

line for proper input voltage to
control. Check with full system
load on the transformer.

*Flash Code Descriptions:
- Flash Fast: rapid blinking
- Heartbeat: Constant %2 second bright, V2 second dim cycles.

- 4 second solid on pulse followed by “x

“,n

only available in run mode.
- A single flash code number signifies that the LED flashes X times at 2Hz, remains off for two seconds, and
then repeats the sequence.

1 second flashes indicates flame current to the nearest pA. This is

38
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8 service (continued)

Start
Before troubleshooting,
familiarize yourself with the
Startup and Checkout
procedures.

Note: "Call for heat" 24 VAC supply is connected to the 24 V terminal on the control.

Turn gas supply off.
Turn thermostat
(controller) to
"Call For Heat".

Check line voltage power, low voltage transformer, limit controller, thermostat (controller) and wiring. Also,
No —» check air proving switch on combustion air blower system (if used) and the the vent damper end switch (if used)
is made.

Power to
module? (24 V
normal)

30 second
prepurge
delay? (S8670 No Replace S8670

only)

Pull ignition lead and
check spark at module. No Replace module

Spark
across ignitor/
sensor gap?

Yes

Check ignition cable, ground wiring, ceramic insulator and spark gap and correct.
Check boot of the ignition cable for signs of melting or buckling. Take protective action to shield cable and boot

from excessive temperatures.

Check that all manual gas valves are open, supply tubing and pressures are good, and pilot burner orifice is not
blocked (pilot gas flowing).
No Check electrical connections between module and pilot operator on gas control.

Check for 24 VAC across PV-MV/PV terminals on module, if voltage is OK, replace gas control. If not, replace

module.
Note: It may be necessary to recycle the "Call For Heat" more than once to clear the pilot supply tubes of air.

Pilot burner
lights?

Note: If control goes into lockout or retry delay, reset the "Call For Heat".
Check continuity of ignition cable and ground wire.
Clean flame rod.
N Check electrical connections between flame rod and module.
° Check for cracked ceramic flame rod insulator.
Check that pilot flame covers flame rod and is steady and blue.
Adjust pilot flame.
If problem persists, replace module.

Spark stops
when pilot
is lit?

Check for 24 VAC across PV-MV/PV terminals on module. If no voltage, replace module.
No —»f Check electrical connections between module and gas control including safety controls wired in the circuit. If
okay, replace gas control.

Main burner
lights?

Note: If control goes into lockout or retry delay, reset the "Call For Heat".

Check continuity of ignition cable and ground wire.

Note: If ground is poor or erratic, shutdowns may occur occasionally even though operation is normal at the time
of checkout.

No —» Check that pilot flame covers flame rod and is steady and blue. Pilot flame must not be moving around due to

outside air flows, etc.
Adjust pilot flame. Check gas pressure meets appliance specifications while appliance main burner is on and all

other gas appliances on the supply are operating at full rate.
If checks are okay, replace module.

System runs
until "Call For
Heat" ends?

N Check for proper thermostat (controller) operation.
° Remove MV lead at module. If valve closes, recheck temperature controller and wiring. If not, replace gas control.

Figure 8-6: Trouble Shooting Guide

Repeat procedure until
trouble free operation
is obtained.
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9 service Parts

m Installation, Operating & Service Instructions

For service or repairs to boiler, call your heating contractor. When seeking information on boiler, provide Boiler Model
Number and Serial Number as shown on Rating Label.

Boiler Model Number

Boiler Serial Number

Installation Date

Heating Contractor

Phone Number

Address

All Series 8HE Service Parts may be obtained through your local Burnham Commercial Wholesale distributor. Should
you require assistance in locating a Burnham Commercial Distributor in your area, or have questions regarding the

availability of Burnham Commercial products or repair parts, please contact Burnham Commercial Customer Service
at: 888-791-3790 or Fax (717) 293-5803.
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9 Service Parts (continued)

- Quantity
Item No. Description Part No.
805HE | 806HE
1. Heat Exchanger Assembly
6171605 1
1 Complete (Less Flue Baffles)
6171606 1
1A Left End Section N/A* 1 1
1B Intermediate Section N/A* 3 4
1C Right End Section N/A* 1 1
, 80861032 1
1D Tie Rod
80861033 1
1E Washer, Flat, USS, 3/8 in. ** 4 4
1F Hex Nut, 3/8 in. -16 Heavy e 4 4
1G Push Nipple, 3in. N/A* 8 10
1H Flue Baffle 7111623 4 5

*N/A - Not available as individual item.

** ltem to be sourced locally.
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Heat exchanger assembly
(see group 1)

Manifold
(see group 4)

- Quantity
ltem No. Description Part No.
805HE | 806HE
2. Canopy
111770-01 1
2A Canopy
111770-02 1
- Canpoy Seal, Ceramic Fiber Blanket 102741-01 6 ft. 6 ft.
2B Bolt, Carriage, 4 - 20 x 1 in. >
2C Washer, V4 in. Flat o
2D Nut, %4 in. - 20 ** 2 2

* Item to be sourced locally.
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9 Service Parts (continued)

m Installation, Operating & Service Instructions

ltem Quantity
No Description Part No.
‘ 805HE | 806HE
3. Base Assembly
3A Base End Panel 7181601 2 2
61816052 1
3B Base Channel Assembly
61816062 1
111756-01 1
3C Burner Air Baffle/Diverter
111756-02 1
111909-05 1
3D Base Rear Panel Assembly
111909-06 1
111912-05 1
3E Base Front Panel Assembly
111912-06 1
111914-05 1
3F Burner Access Panel Assembly
111914-06 1
3G Jacket Attachment Bracket 7041601 4 4
3H Bolt, Carriage, V4 - 20 x 1% in. > 4 4
3J Washer, %4 in. Flat > 4 4
3K Nut, ¥ - 20 * 4 4
3L Screw, Self Tapping, ¥4 - 20 x Y2 in. * 3 4
3M Sc;rew, Cap, Hex Head, 5/16 in. - 18 - 5 5
X %4 in.
3N Scrgw, Cap, Hex Head, 5/16 - 18 x - 6 6
14 in.
3P Screw, Sheet Metal, #8 x ¥z in. >
3Q Washer, 3/8 in. Flat >
3R Nut, 5/16 in. **
3S Screw, Self Tapping, ¥4 - 20 x % in. > 10 10
**Item to be sourced locally.
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9 Service Parts (continued)

I
(4
(4
’ ©
(> ~—"
ZA
) &
0 Ng
QP ©
ltem Quantity
No Description Part No.
’ 805HE 806HE
4. Manifold and Main Burners
4A | Main Burner 8231602 8 10
4B | Main burner with Pilot Bracket 8231604 1 1
) 82216051 1 -
4C | Manifold
82216061 1
4D | Pipe Plug, 1/8 NPT (Included with 4C) - 1 1
4E | Main Burner Orifice, #41 (Natural Gas Only) * 822627 9 11
4F | Hitch Pin Clip 822604 9 11

* Main burner orifice sizes shown for normal altitude (0-2,000 feet). For High Altitude consult factory.
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9 Service Parts (continued)

m Installation, Operating & Service Instructions

l,t\i?q Description Part No. Size Quantity
5-1 Gas Train
A Gas Valve, Resideo VR8304P4496, Natural Gas, 3/4 in. NPT 81660283 805HE + 806HE 1
B Reducing Street Elbow, 1 in. x 3/4 in. x 90° o 805HE + 806HE 1
* ltem to be sourced locally.
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m Installation, Operating & Service Instructions

9 Service Parts (continued)

1/4" O.D. aluminum pilot tubing

Pilot tapping
[
[
Gas valve
1/4" O.D. aluminum
pilot tubing
I,t\?om Description Part No. Size Quantity
5-2 Pilot Assembly and Piping
A | Pilot Burner, Honeywell Q3481B1206, Natural Gas 103704-01 1
B Brass Compression Union, 1/4 in. OD Tube 8236008 805HE + 806HE 1
C | Ground Wire 6136054 1

46
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9 Service Parts (continued)
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9 Service Parts (continued)

m Installation, Operating & Service Instructions

Quantit
ltem Description Part No. !
No. 805HE | 806HE

6. Jacket
111907-05 1
6 | Complete
111907-06 1
704160531 1
6A | Jacket Top Panel
70416063 1
, 111812-01 1
6B | Jacket Top Panel Insulation
111812-02 1
70416056 1
6C | Jacket Upper Rear Panel
70416066 1
: 111816-01 1
6D | Jacket Upper Rear Panel Insulation
111816-02 1
60416056 1
6E | Jacket Lower Rear Panel
60416066 1
70416051 1
6F | Jacket Upper Front Panel
70416061 1
7041605 1
6G | Jacket Front Removable Panel
7041606 1
6H | Jacket Left Side Panel 6041601 1 1
6J | Jacket Left and Right Side Panel Insulation Pieces 111814-01 2 2
6K | Jacket Right Side Panel 6041602 1 1
111784-01 1
6L | Jacket Vestibule Panel
111784-02 1
111811-01 1
6M | Jacket Vestibule Panel Insulation Piece
111811-02 1
70416052 1
6N | Jacket Lower Front Tie Bar
70416062 1
111817-01 1
6P | Jacket Lower Rear Panel Insulation
111817-02 1
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9 Service Parts (continued) ®
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l,t\lecT Description Part No. Quantty
805HE | 806HE
7. Trim and Miscellaneous Controls
A Hydrostat 3200 with Sensor 104873-01 1 1
Al Remote Mount Bracket Assembly 104877-01 1 1
A2 Electrowell, Hydrostat 3200 105203-01 1 1
A3 Replacement 12 in. Sensor 105944-01 1 1
Ad Spring Clip 102422-01 1 1
B Immersion Well, 3% in. NPT x 3 in. Insul. Depth 80160452 1 1
C Temperature - Pressure Gauge 100282-01 1 1
C1 Nipple, 2 NPT x 10 in. w/Gauge Tapping 8061601 1 1
D Pressure Relief Valve, % NPT, 50 psi 103837-01 1 1
D1 Nipple, % NPT x 3%z in. * 1 1
E Drain Valve, % NPT, Conbraco 35-302-03 806603061 1 1
E1 Nipple, % NPT x 3%z in. * 1 1
E2 Coupling, % NPT > 1 1
F Blocked Vent Switch Replacement Assembly 6016058 1 1
G Flame Roll-out Switch 80160044 1 1
G1 Flame Roll-out Switch Mounting Bracket 7181612 1 1
H Ignition Module, Honeywell S8610M3009 100958-01 1 1
HA1 Module Support Bracket 7016001 1 1
e el R
K (Gnao? C\]llzlIp\/itztteodi)gnition Module Wiring Harness 104871-01 ’ ’
L Green Ground Wire (not depicted) 6136054 1 1

** [tem to be sourced locally.
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9 Service Parts (continued)

VENT DAMPER DRAFT HOOD
Ilt\leorr.1 Description Part No. Quanity
805HE | 806HE
8. Draft Hood and Automatic Vent Damper

8A Draft Hood 109434-01 1
8A Drafthood 8111604 1
8B Automatic Vent Damper, 7 in.

Field Controls GVD-7PL 8116324 1 1
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Limited Warranty

For Commercial Grade Boilers

Using Cast Iron, Carbon Steel,
or Stainless Steel Heat Exchangers

and Parts/Accessories

Subject to the terms and conditions set forth below, Burnham Commercial, Lancaster,
Pennsylvania hereby extends the following limited warranties to the original owner of a
commercial grade water or steam boiler or Burnham Commercial supplied parts and/or
accessories manufactured and shipped on or after October 1, 2009:

ONE YEAR LIMITED WARRANTY ON COMMERCIAL GRADE BOILERS

AND PARTS / ACCESSORIES SUPPLIED BY BURNHAM COMMERCIAL.
Burnham Commercial warrants to the original owner that its commercial grade water
and steam boilers and parts/accessories comply at the time of manufacture with
recognized hydronic industry standards and requirements then in effect and will be
free of defects in material and workmanship under normal usage for a period of one
year from the date of original installation. If any part of a commercial grade boiler or
any part or accessory provided by Burnham Commercial is found to be defective in
material or workmanship during this one year period, Burnham Commercial will, at its
option, repair or replace the defective part (not including labor).

HEAT EXCHANGER WARRANTIES

Burnham Commercial warrants to the original owner that the heat exchanger of its
commercial grade boilers will remain free from defects in material and workmanship
under normal usage for the time period specified in the chart below to the original owner
at the original place of installation. If a claim is made under this warranty during the “No
Charge” period from the date of original installation, Burnham Commercial will, at its
option, repair or replace the heat exchanger (not including labor). If a claim is made
under this warranty after the expiration of the “No Charge” period from the date of
original installation, Burnham Commercial will, at its option and upon payment of the
pro-rated service charge set forth below, repair or replace the heat exchanger. The
service charge applicable to a heat exchanger warranty claim is based upon the number
of years the heat exchanger has been in service and will be determined as a percentage
of the retail price of the heat exchanger model involved at the time the warranty claim is
made as follows:

Service Charge as a % of Retail Price
Years in Service 1 |2]13[4]5[e]7][8]9] 10+
Cast Iron No Charge 100
Carbon Steel [|[No Chargel 100
Stainless Steel No Charge | 20] 40| 60[80] 100

NOTE: If the heat exchanger involved is no longer available due to product obsolescence
or redesign, the value used to establish the retail price will be the published price as set
forth in Burnham Commercial Repair Parts Pricing where the heat exchanger last
appeared or the current retail price of the then nearest equivalent heat exchanger,
whichever is greater.

ADDITIONAL TERMS AND CONDITIONS

1. Applicability: The limited warranties set forth above are extended only to the
original owner at the original place of installation within the United States and
Canada. These warranties are applicable only to boilers, parts, or accessories
designated as commercial grade by Burnham Commercial and installed and
used exclusively for purposes of commercial space heating or domestic hot
water generation through a heat exchanger (or a combination for such purposes)
and do not apply to residential grade products or industrial uses.

2. Components Manufactured by Others: Upon expiration of the one year limited
warranty on commercial grade boilers, all boiler components other than heat
exchangers manufactured by others but furnished by Burnham Commercial
(such as oil burner, circulator and controls) will be subject only to the
manufacturer's warranty, if any.

3. Proper Installation: The warranties extended by Burnham Commercial are
conditioned upon the installation of the commercial grade boiler, parts, and
accessories in strict compliance with Burnham Commercial installation
instructions. Burnham Commercial specifically disclaims liability of any kind
caused by or relating to improper installation.

4. Proper Use and Maintenance: The warranties extended by Burnham Commercial
conditioned upon the use of the commercial grade boiler, parts, and accessories
for its intended purposes and its maintenance accordance with Burnham
Commercial recommendations and hydronics industry standards. For proper
installation, use, and maintenance, see all applicable sections of the Installation
and Operating, and Service Instructions Manual furnished with the unit.

5. This warranty does not cover the following:

a. Expenses for removal or reinstallation. The owner will be responsible for

the cost of removing and reinstalling the alleged defective part or its

replacement and all labor and material connected therewith, and

transportation to and from Burnham Commerecial.

Components that are part of the heating system but were not furnished by

Burnham Commercial as part of the commercial boiler.

Improper burner adjustment, control settings, care or maintenance.

. This warranty cannot be considered as a guarantee of workmanship of an
installer connected with the installation of the Burnham Commercial boiler, or
as imposing on Burnham Commercial liability of any nature for unsatisfactory
performance as a result of faulty workmanship in the installation, which
liability is expressly disclaimed.

o
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. Boilers, parts, or accessories installed outside the 48 contiguous United
States, the State of Alaska and Canada.

f. Damage to the boiler and/or property due to installation or operation of the
boiler that is not in accordance with the boiler installation and operating
instruction manual.

. Any damage or failure of the boiler resulting from hard water, scale buildup
or corrosion the heat exchanger.

. Any damage caused by improper fuels, fuel additives or contaminated
combustion air that may cause fireside corrosion and/or clogging of the
burner or heat exchanger.

i. Any damage resulting from combustion air contaminated with particulate

which cause clogging of the burner or combustion chamber including but
not limited to sheetrock or plasterboard particles, dirt, and dust particulate.

j. Any damage, defects or malfunctions resulting from improper operation,
maintenance, misuse, abuse, accident, negligence including but not limited to
operation with insufficient water flow, improper water level, improper water
chemistry, or damage from freezing.

. Any damage caused by water side clogging due to dirty systems or
corrosion products from the system.

I. Any damage resulting from natural disaster.
m.Damage or malfunction due to the lack of required maintenance outlined in
the Installation and Operating Manuals furnished with the unit.

6. Exclusive Remedy: Burnham Commercial obligation for any breach of these
warranties is limited to the repair or replacement of its parts (not including
labor) in accordance with the terms and conditions of these warranties.

7. Limitation of Damages: Under no circumstances shall Burnham Commercial be
liable for incidental, indirect, special or consequential damages of any kind
whatsoever under these warranties, including, but not limited to, injury or damage
to persons or property and damages for loss of use, inconvenience or loss of time.
Burnham Commercial liability under these warranties shall under no circumstances
exceed the purchase price paid by the owner for the commercial grade boiler
involved. Some states do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

8. Limitation of Warranties: These warranties set forth the entire obligation of
Burnham Commercial with respect to any defect in a commercial grade boiler,
parts, or accessories and Burnham Commercial shall have no express obligations,
responsibilities or liabilities of any kind whatsoever other than those set forth
herein. These warranties are given in lieu of all other express warranties.

ALL APPLICABLE IMPLIED WARRANTIES, IF ANY, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE ARE EXPRESSLY LIMITED IN DURATION TO A PERIOD OF ONE
YEAR EXCEPT THAT IMPLIED WARRANTIES, IF ANY, APPLICABLE TO
THE HEAT EXCHANGER IN A COMMERCIAL GRADE BOILER SHALL
EXTEND TO THE ORIGINAL OWNER FOR THE TIME SPECIFIED IN THE
HEAT EXCHANGER SECTION SHOWN ABOVE AT THE ORIGINAL PLACE
OF INSTALLATION. SOME STATES DO NOT ALLOW LIMITATION ON HOW
LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATION MAY
NOT APPLY TO YOU.

PROCEDURE FOR OBTAINING WARRANTY SERVICE

In order to assure prompt warranty service, the owner is requested to complete
and mail the Warranty Card provided with the product or register product online
at www.burnhamcommercialcastiron.com within ten days after the installation of
the boiler, although failure to comply with this request will not void the owner’s
rights under these warranties. Upon discovery of a condition believed to be
related to a defect in material or workmanship covered by these warranties, the
owner should notify the installer, who will in turn notify the distributor. If this
action is not possible or does not produce a prompt response, the owner should
write to Burnham Commercial, P.O. Box 3939, Lancaster, PA 17604, giving full
particulars in support of the claim. The owner is required to make available for
inspection by Burnham Commercial or its representative the parts claimed to be
defective and, if requested by Burnham Commercial to ship these parts prepaid
to Burnham Commercial at the above address for inspection or repair. In
addition, the owner agrees to make all reasonable efforts to settle any
disagreement arising in connection with a claim before resorting to legal
remedies in the courts.

«

>

=~

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE.

SRR AM

B Burnham Commercial, P.O. Box 3939, Lancaster, PA 17604
Revised January 15, 2021
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Burnham Commercial Boilers
P.O. Box 3939

Lancaster, PA 17604
1-888-791-3790
www.burnhamcommercial.com
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From: Justin Genga

To: Devin Marra

Subject: Camus DMNH Boilers - Annual Maintenance

Date: Tuesday, June 6, 2023 4:53:01 PM

Attachments: Thermal b98cccbb-alc5-4374-aeda-25a032ecd06b.png

DynaMaxHS IOM UL.pdf

Good Afternoon Devin,

As discussed last week, we are the only manufacturers rep in Connecticut for Camus Boilers. Please
see the attached service and operation manual. On top of this please see the below for
recommended parts to be changed yearly. Please let me know when the bid comes out so that we
can submit pricing for the service. We get these parts at cost from the manufacturer and also stock
them in our warehouse in CT.

Parts to be replaced yearly:

e Igniter

e Flame Sensor

¢ Sensor Gasket

e Igniter Gasket

e Blocked Flue Switch

e Air Proving Switch w/ Hoses

e Stack/Flue Sensor

e Inlet & Outlet Temperature Sensor/Lead Lag Sensor

Please let me know if you have any questions.

Thanks,
Justin

Justin Genga | Aftermarket Sales
Justin.Genga@blakethermal.com

P: 800-353-1100 x2018 | M: 860-978-4701
www.blakethermal.com

BLAKE THERMAL

TRUSTED EXPERTS IN STEAM & HOT WATER SOLUTIONS

4 New Park Road | East Windsor, CT 06088
Customer Focused | Opportunity is Earned | Solutions Provider
Can-Do Attitude | Driven to Win | Confident but Humble


mailto:Justin.Genga@blakethermal.com
mailto:dmarra@hacdct.org
https://blakethermal.com/
http://www.bwsmfg.com/
https://www.facebook.com/BlakeWaterSolutions
https://twitter.com/BlakeWater1927

0 BLAKE THERMAL




CAMUS DynaMax® Series

Installation and Service Manual
Hydronics Ltd.

Gas Fired Residential Commercial Stainless Steel Boilers

Hydronic Heating Models DMH201 thru DMH801

Hot Water Supply Models DMW202 thru DMW802

Combination Heating/Hot Water Supply Models DMC203 thru DMC803

— @ s
s amuf CERTIFIED.
South Coast ENERGY STAR
H HLW

AQMD

WARNING

If the information in these instructions is not followed exactly, a fire or explosion may result causing property damage, personal injury
or death.

WHAT TO DO IF YOU SMELL GAS
e Do not try to light any appliance,
e Do not touch any electrical switch; do not use any phone in your building,
o Immediately call your gas supplier from a neighbour’s phone. Follow the gas supplier’s instructions,
e If you cannot reach your gas supplier, call the fire department.
A Qualified installer, service agency or the gas supplier must perform installation and service.
WARNING
Do not store or use gasoline or other flammable vapours and liquids in the vicinity of this or any other appliance.

TO THE INSTALLER: After installation, these instructions must be given to the end user or left on or near the appliance.
TO THE END USER: This booklet contains important information about this appliance. Retain for future reference.

6226 Netherhart Road, Mississauga, Ontario, L5T 1B7
99-0416 Rev.00
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PART 1 GENERAL
INFORMATION

1.1 INTRODUCTION

The DynaMax HS boiler is a forced draft appliance utilizing
a premix power burner based on a push through design
which offers several venting options. Heat output is
controlled by a one to one air/gas ratio control gas valve
which provides seamless modulation. The boiler provides
central heating, domestic hot water or combination heating
with DHW priority at working pressure up to 160 PSI. It is
designed for use with a fully pumped and pressurized water
system. The boiler/water heater will automatically modulate
to provide heat outputs from 100% down to approximately
20% of rated input.

The DynaMax HS utilizes a negative pressure gas valve. The
operation of the fan will generate a negative pressure in the
venturi, which draws in a matching amount of gas through
the valve.

During operation the DynaMax HS maintains steady state
efficiency across the entire range of modulation. Air and gas
are metered in precise proportion (1:1 Ratio) allowing
combustion characteristics which determine efficiency to
remain the same over the entire operating range.

The DynaMax HS is designed so that all of the sensible
heating value and most of the latent heat is being transferred
to the water.

1.2 SPECIAL INSTRUCTIONS TO OWNER

This manual supplies information for the installation,
operation and servicing of the appliance. It is strongly
recommended that this manual be reviewed completely
before proceeding with an installation

CAUTION

It is important that all gas appliances are installed by a
qualified installer/technician. It is in your own interest and
that of safety to ensure that all local codes, and all the
following “NOTES” and “WARNINGS” are complied with.
Installing, servicing or adjusting this appliance should be
performed only by a qualified installer/technician that is
trained by Camus® Hydronics. The serviceman must
utilize a combustion analyzer with CO2, CO, and draft
gauge, to set the appliance according to Camus®
Hydronics’ recommendations, prior to commissioning.

NOTE
RETAIN THIS MANUAL FOR FUTURE REFERENCE

1.3 CHECKING EQUIPMENT

Check for signs of shipping damage upon receiving
equipment. Pay particular attention to parts accompanying
the boiler, which may show signs of being hit or otherwise
being mishandled. Verify total number of pieces shown on
packing slip with those actually received. In case there is
damage or a shortage, immediately notify carrier.

1.4 DISPLAY UNIT

The display unit will indicate status and will display selected
temperature. Refer to Part 6 Control Panel, which provides

details to modes and error codes displayed on the appliance.
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SEQUENCE OF OPERATION

Power switch is placed in the “ON” position.

Minimum 120 VAC 60Hz single phase (15A circuit) is
supplied to the DynaMax HS field connection board.
24Vac power is supplied to the DynaMax HS Controller
which provides all setup and ignition control functions.
After the appliance water pump starts, flow is proven by
the flow proving device or flow switch. The normally
open dry contacts in the low water cutoff (LWCO), if
supplied, is to be wired in series with the normally open
contacts of the flow proving device.

Locate the probe type LWCO in the piping at least some
distance above the boiler/ inlet connection. In all cases
check with local codes.

Depending on the selected mode, the appliance
operates as a master or slave configuration.

The DynaMax HS controller initiates a startup sequence
once it receives a heat demand.

The DynaMax HS controller energizes the on-board
pump and starts to ramp up the voltage to the electrically
commutated DC motor of the combustion fan.

The fan will run at pre-purge speed until the pre-purge
timer is satisfied. Once this is complete the DynaMax
HS controller provides a signal to ignition fan speed.
The DynaMax HS controller goes through internal safety
checks and if this is satisfied the ignition sequence
begins.

The DynaMax HS controller supplies voltage to the
air/gas ratio control valve. The air/gas ratio control valve
senses the pressure across the venturi and supplies gas
to pre-mix with air.

The igniter will spark for 4 seconds, with the gas valve
opened, and the fan running at ignition speed.

Spark igniter lights the air/gas mixture. The DynaMax
HS controller looks for a minimum flame rectification
signal of 0.8Vdc from the flame sensor. If the signal is
present, the DynaMax HS Controller will allow the gas
valve to remain open. The burner is now firing at starting
input rate.

Boiler will modulate to the correct fan speed to meet
heat demand. The modulation rate is controlled via
pulse width modulation (PWM) signal.

Fan speed will slowly decrease as heat request nears
the heat demand. If heat demand is sustained for a long
duration of time the boiler will get to a point of steady-
state and the fan will rotate at constant speed.

When the heat demand is satisfied or is removed the
burner will shut off and the fan speed will ramp up to the
preset post-purge speed until the post-purge timer is
satisfied.

The boiler will then go into standby as it waits for the
next heat demand.

15.1 Heat Transfer Process

1
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Burner input continues to increase until inlet water
temperature reaches the setpoint temperature.
Burner input may stabilize at a fixed rate where
demand equals input.

Burner input will decrease rate when outlet water
temperature approaches temperature Setpoint.





1.5.2 End of Sequence

1) Setpoint temperature is satisfied.

2) Power to the gas valve is turned off.

3) Combustion air fan ramps to a stop over the factory
preprogrammed time period.

4) Thermostat is now in standby mode waiting for the next
“Call for Heat”.

WARNING

To minimize the possibility of serious personal injury, fire
or damage to your appliance, never violate the following
safety rules.

DO NOT
Do not use this appliance if any part has been under
water. The possible damage to a flooded appliance can
be extensive and present numerous safety hazards.
Immediately call a qualified service technician to inspect
the boiler and to replace any part of the control system
and any gas control which has been under water.

WHAT TO DO IF YOU SMELL GAS
Do not try to light any appliance. * Do not touch any
electric switch: do not use any phone in your building.
* Immediately call your gas supplier from a neighbor’s
phone. Follow the gas supplier’s instructions. ¢ If you
cannot reach your gas supplier, call the fire department.

IMPORTANT

Consult and follow local Building and Fire Regulations and
other Safety Codes that apply to this installation. Contact
the local gas utility company to inspect and authorize all
gas and flue connections.

Installation and service must be performed by a
qualified technician/installer, and trained by Camus®
Hydronics.

WARNING
Should overheating occur or the gas supply fails to shut
off, DO NOT turn off or disconnect the electrical supply to
the pump. Shut off the gas supply at a location external to
the appliance.

e Boilers and water heaters are heat producing
appliances. To avoid damage or injury, do not store
materials against the appliance or the vent-air inlet
system. Use proper care to avoid unnecessary contact
(especially children) with the appliance and vent-air inlet
components.

e Never cover appliance, lean anything against it, store
trash or debris near it, stand on it or in any way block the
flow of fresh air to appliance.

e UNDER NO CIRCUMSTANCES may flammable
materials such as gasoline or paint thinner be used or
stored in the vicinity of this appliance, vent-air inlet
system or any location from which fumes could reach
the appliance or vent-air inlet system.

e A gas appliance that draws combustion air from the
equipment room where it is installed must have a supply
of fresh air circulating around it during burner operation
for proper gas combustion and proper venting.
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1.6 INSTALLATION CODES

The equipment shall be installed in accordance with
those installation regulations enforced in the local area
where the installation is to be made. These shall be
carefully followed in all cases. Authorities having jurisdiction
shall be consulted before installations are made. In the
absence of such requirements, the installation shall conform
to the latest edition or current as amended of the National
Fuel Gas Code, ANSI Zz223.1 and/or CAN/CGAB149
Installation Code. All electrical wiring must be done in
accordance with the requirements of the authority having
jurisdiction or, in the absence of such requirements, with
national electrical code, ANSI/NFPA70 and/or the Canadian
electrical code part 1 CSA C22.1. Where required by the
authority having jurisdiction, the installation must conform to
American Society of Mechanical Engineers Safety Code for
Controls and Safety Devices for Automatically Fired Boilers,
ASME CSD-1. All boilers must conform to the latest edition
of the ASME Boiler and Pressure Vessel Code, Section II.
Where required by the authority having jurisdiction, the
installation must comply with the CSA International,
CAN/CGA-B149 and/or local codes. This appliance meets
the safe lighting performance criteria with the gas manifold
and control assembly provided, as specified in the ANSI
standards for gas-fired units, ANSI Z21.13.

1.7 WARRANTY

. Factory warranty (shipped with unit) does not apply
to units improperly installed or improperly operated.
. Factory warranty shall apply only when the

appliance is installed in accordance with local
plumbing and building codes, ordinances and
regulations, the printed instructions provided with it
and good industry practices.

° Excessive water hardness causing a lime build-up
in the stainless steel coils or tubes is not a fault of
the appliance and is not covered by warranty.
Consult the factory for recommendations for use in
hard water areas. (See Water Treatment and Water
Chemistry)

. Using or storing corrosive chemicals in the vicinity
of this appliance can rapidly attack the stainless
steel venting and heat exchanger coils and voids

warranty.

° Damage caused by freezing or dry firing voids
warranty.

. This appliance is not to be used for temporary
heating of buildings under construction.

° The manufacturer shall NOT be held liable for any

personal injury or property damage due to ice
formation or the dislodging of ice from the vent
system or the vent termination

1.8 REMOVAL OF EXISTING APPLIANCE

When an existing appliance is removed from a common
venting system, the common venting system is likely to be
too large for proper venting of the appliances remaining
connected to it. At the time of removal of an existing
appliance, the following steps must be followed with each
appliance remaining connected to the common venting
system placed in operation, while the other appliances
remaining connected to the common venting system are not
in operation.
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e Seal any unused openings in the common venting
system.

e Visually inspect the venting system for proper size and
horizontal pitch and determine that there is no blockage,
restriction, leakage, corrosion or other deficiency, which
could cause an unsafe condition.

e |Insofar as is practical, close all building doors and
windows and all doors between the spaces in which the
appliances remaining connected to the common venting
system are located and other spaces of the building. If
applicable turn on the clothes dryers and any appliances
not connected to the common venting system. Turn on
any exhaust fans, such as range hoods and bathroom
exhausts, so they will operate at maximum speed. Do not
operate a summer exhaust fan. Close fireplace dampers.

e Place in operation the appliance being inspected. Follow
the lighting instructions. Adjust thermostat so that
appliance operates continuously.

e If provided, test for spillage at the draft control device
relief opening after 5 minutes of main burner operation.
Use a cold mirror, or the flame of a match or candle.

e Test for spillage at the draft control device relief opening
after 5 minutes of main burner operation.

o After it has been determined that each appliance
remaining connected to the common venting system
properly vents when tested as outlined above, return
doors, windows, exhaust fans, fireplace dampers and any
other gas-burning appliance to their previous condition of
use.

e Any improper operation of the common venting system
should be corrected so that the installation conforms to
the National Fuel Gas Code, ANSI Z223.1 and/or
CAN/CGA B149, Installation Codes. When resizing any
portion of the common venting system, the common
venting system should be resized to approach the
minimum size as determined using the appropriate tables
in Part 11 of the National Fuel Gas Code, ANSI 2223.1
and /or CAN/CGA B149, Installation Codes.

Heat exchanger surfaces and vent piping should be checked
every six months for deterioration and carbon deposits.
Remove all soot or other obstructions from the chimney and
flue, which might impede draft action. Replace any damaged
or deteriorated parts of the venting system.

A qualified service technician should follow this procedure
when inspecting and cleaning the heat exchanger and vent

pipe.

1) Turn off electrical power and main manual gas shut-off
and allow appliance to cool down.

2) Remove the vent pipe at connection to heat exchanger
and check heat exchanger and vent for obstruction and
clean as necessary.

3) Remove burner from appliance and carefully clean as
required. Never brush or wipe the knitted metal fiber
surface. Use a garden hose or gently wash under the
tap. Vacuum out any deposits found in the heat

exchanger.
CAUTION
Never use a pressure washer or compressed air to clean
the burner.

4) Reinstall parts removed in steps 2 and 3. Be sure that
vent pipe has proper pitch and is properly sealed.
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Replace any damaged gasket or refractory. Tighten fan
flange mounting nuts to 3 ft-Ib.

5) Restore electrical power and gas supply to appliance.

6) Place appliance in operation using lighting instructions
provided.

7) Confirm proper operation of all safety devices

8) Check for gas leaks and proper vent operation.

NOTE

Experience has shown that improper installation or
system design, rather than faulty equipment, is the
cause of most operating problems

1.9 BOILER/FURNACE ROOM OPERATING
CONDITION

e Due to low jacket losses from the appliance,
temperatures in the vicinity of the boiler room may drop
significantly; supplemental heat is required to maintain
ambient temperature at acceptable levels.

1.10 LOCATION OF UNIT

Install this appliance in a clean, dry location with adequate

service clearance.

e Do not locate this appliance in an area where it will be
subject to freezing unless precautions are taken.
Radiant losses from the heater is minimal and should
not be relied on to keep the appliance room warm.

e Do not locate this appliance where it may be exposed to
a corrosive atmosphere

e The appliance should be located close to a floor drain in
an area where leakage from the appliance or
connections will not result in damage to the adjacent
area or to lower floors in the structure, it is
recommended that a suitable drain pan, adequately
drained, be installed under the unit. Under no
circumstances is the manufacturer to be held
responsible for water damage in connection with this
unit, or any of its components.

e If the appliance is installed above the level of the
building’s radiation system, a low water cut-off device
must be installed in the appliance outlet some distance
above the heat exchanger inlet/outlet connections.
Some local codes require the installation of a low water
cut-off on all systems

e When placing the appliance be aware that a minimum
clearance of 24” must be provided at the front to allow
easy access to the heat exchanger. DynaMax HS wall
mount units do not require access through the sides and
can be placed adjacent to each other with zero
clearance. Floor mount units require access on the left
side as you face the front.

e The appliance must be installed so that the ignition
system components are protected from water (dripping,
spraying, etc.) during appliance operation and service
(circulator replacement, control replacement, etc.)

e Appliances located in a residential garage and in
adjacent spaces that open to the garage and are not part
of the living space of a dwelling unit must be installed so
that all burners and burner ignition devices have a
minimum clearance of not less than 18" (46cm) above
the floor. The appliance must be located or protected
so that it is not subject to physical damage by a moving
vehicle.
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e DO NOT install this appliance in any location where Figure 2: Floor Mount Clearance from Combustibles
gasoline or flammable vapors are likely to be present.

e Appliance must be installed on a level floor. Maintain
required clearances from combustible surfaces.

e The appliance designed for indoor installation (Indoor
Models) must be installed indoors where it is protected
from exposure to wind, rain and weather.

e The appliance designed for outdoor installation
(Outdoor Models) must be installed outdoors. Always
consider the use of a shelter such as a garden shed in
lieu of direct exposure of the appliance to the elements.
The additional protection afforded by the shelter will help
to minimize nuisance problems with electrical >\

connections and will allow easier servicing of the 7 REAR
appliance under severe weather conditions. - § //\<
1.11 CLEARANCE FROM COMBUSTIBLE al 2
MATERIAL \ /r>\

This appliance is suitable for alcove (a closet without a door) \(
installation with minimum clearances to combustibles as
follows: NOTE _
Clearances from combustible construction are noted on
Table 1: Clearance from Combustibles the appliance rating plate
Clearances from Combustibles
Wall Hung Floor Mount
Model Model
TOP: 0” o"
SIDES: 0 0"
REAR: 0’ 12"
VENT (Vent Adapter): 1’
VENT (PVC/CPVC): 0"
FRONT: 3’ 6"

Figure 1: Wall Hung Clearance from Combustibles
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Table 2: DynaMax HS Wall Hung Service Clearances

Service Clearance, Inches (cm)
Model - - ;
Front Top Right Side Left Side Rear
200 24” (61cm) 3" (8 cm) 4” (10 cm) 4” (10 cm) 0” (0 cm)
250 24” (61cm) 3" (8 cm) 4” (10 cm) 4” (10 cm) 0” (0 cm)
Figure 3: DynaMax HS Wall Hung Model Dimensions
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Table 3: Appliance Dimensions and Specifications
Equivalent Length of Vent & Air Intake Pipes
Model Depth Dim. "A" Dim. "B" at Recommended Diameter, [in.] Con\rﬁ\ga(l:tg(rm a Gas Connection at
[in.] [in.] Over 25' and Over 15' and , " : Boiler [in.] NPT
up to 100' up to 25' Up to 15 Boiler [in.] NPT
200 231/2 19 1 1/2
250 231/2 19 11/4 1/2

Maintain minimum specified clearances for adequate operation. All installations must allow sufficient space for servicing the vent
connections, water pipe connections, circulating pump, bypass piping and other auxiliary equipment, as well as the appliance

Table 4: DynaMax HS Floor Mount Service Clearances

S Service Clearance, Inches (cm)
Front Top Right Side Left Side Rear
210 12” (31cm) 24” (61cm) 0” (Ocm) 12" (31cm) 14” (36 cm)
260 12” (31cm) 24” (61cm) 0” (Ocm) 12” (31cm) 14” (36 cm)
299 12” (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14” (36¢cm)
399 12" (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14" (36 cm)
500 12" (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14” (36 cm)
600 12” (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14” (36¢cm)
700 12” (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14” (36 cm)
800 12” (31cm) 24” (61cm) 0” (Ocm) 12" (31 cm) 14” (36 cm)






Figure 4: DynaMax HS Floor Mount Model Dimensions
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Table 5: Appliance Dimensions and Specifications
Equivalent Length of Vent & Air Intake
Pipes at Recommended Diameter, [in.] Water Gas
Dim oo v Conn. Conn.
Model Dim. Dim. Dim. o Dim. Dim. Dim. "J" ategory o at at
"A" [in.] [ "B" [in.] [ "C" [in.] [in] "E" [in] | "F"[in.] [in.] Over 25' over 15' o t Comb. Heater Boiler
andupto | and upto 55,0 vents [in.] [in.]
100" 25 NPT NPT
210 42 1/2 25 3/4 14 1/4 23 24 1/4 34 1/4 32 3 3 2 4 1 1/2
260 42 1/2 25 3/4 14 1/4 23 24 1/4 34 1/4 32 3 3 2 4 11/4 1/2
299 47 1/8 347/8 14 23 297/8 337/8 32 4 3 3 5 11/4 3/4
399 47 1/8 34 7/8 14 23 29 7/8 337/8 32 4 3 3 5 11/2 1
500 47 1/8 34 7/8 14 23 297/8 337/8 32 4 3 3 6 11/2 1
600 47 1/8 36 1/4 14 23 30 3/4 38 40 1/2 4 3 3 6 2 1
700 47 1/8 36 1/4 14 23 30 3/4 38 40 1/2 4(£/Aé:])t,)6 4 4 7 2 1
800 47 1/8 36 1/4 14 23 30 3/4 38 40 1/2 5 (&/Ael':‘l)t’)G 5 5 7 2 1

Maintain minimum specified clearances for adequate operation. All installations must allow sufficient space for servicing the vent

connections, water pipe connections, circulating pump, bypass piping and other auxiliary equipment, as well as the appliance






Figure 5: DynaMax HS Wall Hung Service Clearances
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Figure 6: DynaMax HS Floor Mount Service Clearances






PART 2  AIR INLET AND VENTING

. _Aopbanger |
It is extremely important to follow these venting

instructions carefully. Failure to do so can cause severe
personal injury, death or substantial property damage.

2.1 GENERAL VENTING GUIDE

The DynaMax HS Wall Hung is a category IV condensing
appliance, 97% efficient unit. The DynaMax HS Floor Mount
is a category Il condensing appliance, 97% efficient.

e The DynaMax HS may be vented with: manufactured
prefabricated UL/ ULC listed vents of AL29-4C or
316L stainless steel or with plastic vent certified to
UL/ ULC S636, such as, IPEX System 636 CPVC or
IPEX System 636 PVC or as permitted by local
jurisdictions.

e The DynaMax HS boiler must be vented and
supplied with combustion and ventilation air as
described in this section. Ensure that the venting and
combustion air supply complies with these
instructions.

e Provisions for combustion and ventilation air are to
be in accordance with the section “Air for
Combustion and Ventilation”, Of the National Fuel
Gas Code, ANSI Z223.1/NFPA 54, or clause 8.2,
8.3, or 8.4 of “Natural Gas and Propane Installation
Code” CAN/CSA B149.1,2 or applicable provisions
of the local building codes.

e For US Installations, the vent for this appliance shall
not terminate: i) over public walkways; or ii) near
soffit vents or crawl space vents or other areas
where condensate or vapor could create a nuisance
or hazard or cause property damage; or iii) where
condensate vapor could cause damage or be
detrimental to the operation of regulators, relief
valves, or other equipment.

e The distance of the vent terminal from adjacent
buildings, windows that open and building openings
MUST comply with the latest edition of the National
Fuel Gas Code, ANSI Z223.1 for U.S. installations or
CAN/CGA Standard B149 Installation Code for
Canadian Installations.

e For US Installations, the vent for this appliance
shall not terminate: i) over public walkways; or ii)
near soffit vents or crawl space vents or other
areas where condensate or vapor could create a
nuisance or hazard or cause property damage;
or iii) where condensate vapor could cause
damage or be detrimental to the operation of
regulators, relief valves, or other equipment.

e Vent connection is made directly to the flue outlet
opening on top of the unit for the wall mount unit and
at the back of the unit for floor mount. The connection
from the appliance vent to the stack must be made
as direct as possible. The first 3 feet of vent from the
appliance flue outlet must be readily accessible for
visual inspection.

e Vent connectors serving appliances vented by
natural draft shall not be connected into any portion

of a mechanical draft system operating under
positive pressure.

e A UL listed concentric vent/air intake kit may be used
with the DynaMax HS.

e Horizontal runs of vent pipe shall be securely
supported (approximately every 4 feet) to prevent
sagging and maintain a minimum upward slope of 4"
per foot from the appliance to the vent terminal to
provide drainage of the vent towards the nearest
drain or the vent termination. The venting system
must be installed with a means of condensate
disposal.

The weight of the venting system must not rest on the unit.
Adequate support of the venting system must be provided in
compliance with local codes and other applicable codes.

e All connections should be secured and sealed per
the vent manufacturer's specifications. When a
positive vent system is disconnected for any reason,
the flue must be reassembled and resealed
according to the vent manufacturer’s instructions.

e Do not use an existing chimney as a raceway if
another appliance or fireplace is vented through the
chimney.

e Inspect completed vent and air supply piping
thoroughly to ensure all connections are sealed and
are in compliance with the instructions provided and
satisfy requirements of all applicable codes.

NOTE
All vent pipes must be properly assembled and supported,
and the exhaust must be pitched a minimum of 1/4 inch per
foot back to the boiler. All components used to fabricate
and assemble the vent system are to originate from the
same supplier.

Equivalent length of fittings depends on centre line radius of
the fitting. Consult published tables or the vent supplier for
accurate equivalent lengths.

Example: 30 feet of CPVC pipe + (3 x 5 feet) 90° elbows + (1
x 3 feet) 45° elbow = 48 equivalent feet of piping for
centerline radius of 1.5D, where D is the pipe diameter.

2.2 CATEGORY IV VENTING

A category IV appliance is individually vented through a
dedicated vent.

The DynaMax HS Wall Hung boilers/ water heaters shall only
be vented as a Category IV appliance.

For Category IV installations exceeding 100 equivalent feet
an engineered vent system approved by the local authority will
be required.

Both Wall Hung and Floor Mount appliances shall be vented
using sealed positive vent suitable for a condensing appliance
with the following venting options:

1) Sidewall or rooftop termination where both the vent and
combustion air inlet air are in the same zone. The inlet
and vent terminals are to be installed with a minimum
12” separation distance between centerline of inlet and
centerline of exhaust. Refer to Fig. 8, 9, and 10 for
sidewall termination and Fig. 11 for rooftop termination.

2) Sidewall termination with vent and combustion air inlet
from separate zones.





3) Single Pipe thru wall or rooftop venting with combustion
air inlet from the boiler room.

NOTE
Vent Option 3 not recommended for R-2000 homes or
equivalent air tight construction.

2.2.1 Approved Venting Materials Category IV

e Manufactured prefabricated UL/ULC listed vents of AL29-
4C, single or double wall.

e 316L stainless steel in applications free of contaminants
like refrigerants, chlorine, etc.

e In Canada, the following plastic vent materials can be
used, if permitted by local jurisdictions:

e UL/ULC S636 approved schedule 40 PVC

e UL/ULC S636 approved schedule 80 PVC

e UL/ULC S636 approved schedule 40 CPVC

e UL/ULC S636 approved schedule 80 CPVC

e UL/ULC S636 approved polypropylene (PPE)

1 Inthe US, the following plastic vent materials can be used,
if permitted by local jurisdictions:

e ANSI/ASTM D2665 approved PVC-DWV
ANSI/ASTM D1785 approved PVC Schedule 40
ANSI/ASTM F441 approved CPVC Schedule 40
UL/ULC S636 approved schedule 40 PVC
UL/ULC S636 approved schedule 80 PVC
UL/ULC S636 approved schedule 40 CPVC
UL/ULC S636 approved schedule 80 CPVC
UL/ULC S636 approved polypropylene (PPE)

NOTE

1) Use of cellular core PVC (ASTM F891), cellular core PVC
or Radel® (polyphenosulfone) in venting systems shall be
prohibited.

2) Covering non-metallic vent pipe and fittings with thermal
insulation shall be prohibited.

If applicable, the venting system shall be installed in
accordance with the venting system manufacturer's
instructions.

Table 6: Maximum Flue Temperature for Various Vent Materials

Vent Material Maximum Flue Temperature [°F]

Single wall air inlet pipes are to be insulated 5 feet from the
wall toward the interior of the building to minimize external
sweating.

The following air intake options shall be utilized:
e Qutside air sealed direct (vertical or horizontal)
e Qutside air ducted to jacket flange
e Indoor Air

NOTE
For wall hung units that are installed outdoors the bottom
of the unit must be at least 36” above ground or 12” above
normal snow levels.

NOTE
Sealed combustion is required when DynaMax HS is
placed in a space with other fan-assisted appliances.

If air is taken directly from outside the building with no duct,

provide two permanent openings:

a) Ventilation of the space occupied by fuel burning
appliance(s) or equipment shall be supplied by a
ventilation opening at the highest practicable point
communicating with the outdoors. The total cross
sectional area of the ventilation opening must be either
10% of the net free area required for combustion air or 10
sq. in. (6500 mm? whichever is greater.

b) Net free area for combustion air opening shall be in
accordance with all applicable codes. In the absence of
such codes provide combustion air opening with a
minimum free area of one square inch per 7000 Btuh
input (5.5 cm per kW) up to 1,000,000 Btuh and one
square inch per 14,000 Btuh in excess of 1,000,000 Btuh.
This opening must be ducted no higher than 18” nor less
than 6” above the floor.

c) Inextremely cold climates when air supply is provided by
natural air flow from outdoors we recommend sizing the
combustion air-supply opening with a minimum free area
of not less than one square inch per 30,000 Btu/hr, of the
total rated input of the burner, provided that this does not
conflict with local codes. This opening is in addition to the
ventilation opening defined in paragraph a) above.

NOTE

Outside air openings shall directly communicate with the

outdoors.

CAUTION
Under no circumstances should the mechanical room
ever be under a negative pressure. Particular care should
be taken where exhaust fan, attic fans, clothes dryers,
compressors, air handling units, etc., may take away air
from the unit.

PVC 149
CPVC 194 ] ] ]
Table 7: Required Vent and Air Inlet Diameters
PPE 230
AL29-4C 300+, limited only by rating of seals Equivalent Length of Vent & Air Intake Pipes
316L Stainless Steel 300+, limited only by rating of seals at Recommended Diameter*
Category IV
. . 200 . - Cat
Stack temperature is typically between 15-30°F above inlet Model Over 25 and up Ovzr 15" | Up a 9”90’3’
water temperature depending on model size and firing rate. to 100" and up to
to 25 15'
Air Inlet (Supply Air or Fresh Air) Piping 200 3" 3 o _
e PVC -
«  CPVC (Chlorinated Polyvinyl Chloride) 210 8 8 2 4
e  PPE (Polypropylene) 250 3 3 2" -
e  ABS (Acrylonitrile-Butadiene-Styrene) 260 3" 3" 2" 4"






299 4" 3" 3" 5
399 4" 3" 3"
500 4" 3" 3"
600 4’ 3 3’ 6"
700 4” (Air), 6” (Vent) 4’ 4 7
800 5” (Air), 6” (Vent) 5” 5” 7

* Consult factory for recommendations applicable to venting
combinations not shown above.

2.3 CATEGORY Il VENTING

A category Il appliance may be combined into a common
negative pressure venting system designed to ASHRAE
requirements using a proven vent sizing program. Vent
designs are to be certified by a qualified professional designer
acceptable to the authority having jurisdiction.

1) The DynaMax HS Floor Mount boiler may be vented as a
Category Il appliance using sealed vent suitable for a
condensing appliance.

2.3.1 Approved Venting Materials Category Il

Manufactured prefabricated UL/ULC listed vents of AL29-

4C, single or double wall.

e 316L stainless steel in applications free of contaminants
like refrigerants, chlorine, etc.

e In Canada, the following plastic vent materials can be
used, if permitted by local jurisdictions:

e UL/ULC S636 approved schedule 40 PVC

e UL/ULC S636 approved schedule 80 PVC

e UL/ULC S636 approved schedule 40 CPVC

e UL/ULC S636 approved schedule 80 CPVC

e UL/ULC S636 approved polypropylene (PPE)

2 Inthe US, the following plastic vent materials can be used,
if permitted by local jurisdictions:

e ANSI/ASTM D2665 approved PVC-DWV
ANSI/ASTM D1785 approved PVC Schedule 40
ANSI/ASTM F441 approved CPVC Schedule 40
UL/ULC S636 approved schedule 40 PVC
UL/ULC S636 approved schedule 80 PVC
UL/ULC S636 approved schedule 40 CPVC
UL/ULC S636 approved schedule 80 CPVC
UL/ULC S636 approved polypropylene (PPE)

Air Inlet (Supply Air or Fresh Air) Piping
e PVC
e CPVC (Chlorinated Polyvinyl Chloride)
e ABS (Acrylonitrile-Butadiene-Styrene)
e PPE (Polypropylene)

Single wall air inlet pipes are to be insulated 5 feet from the
wall toward the interior of the building to minimize external
sweating.

The following air intake options shall be utilized:
e Outside air sealed direct (vertical or horizontal)
e OQutside air ducted to jacket flange
e Indoor Air

NOTE
Sealed combustion is required when DynaMax HS is
placed in a space with other fan-assisted appliances.

Q..u’ G » !m.gd,!
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2.4 COMBINED COMBUSTION AIR INLET

To avoid the possibility of nuisance lockouts in cold climates
install DynaMax HS appliances may be installed with a
combined combustion air inlet.

The combined combustion air inlet pipe sizing can be
calculated using the method shown below:

Equivalent pipe diameter = Sq Root [(d1)? + (d2)? + (d3)? + ...
+ (dn)?], where dn = individual pipe diameter
e Example: Find the equivalent pipe diameter of three

air inlet pipes, 3” (7.6cm), 3” (7.6cm) and 4”
(10.2cm)
Equivalent pipe diameter = Sq Root [(3)? + (3)? +
(4)21 = Sq Root(34) = 5.8", select 6” (15.3cm)
equivalent diameter pipe.

Air inlet point for multiple boiler air inlets must be provided with
an exterior opening which has a free area equal to or greater
than the total area of all air inlet pipes connected to the
common air inlet. This exterior opening for combustion air
must connect directly to the outdoors. The total length of the
combined air inlet pipe must not exceed a maximum of 100
equivalent feet (30.5m). Compensate for the restriction in an
area provided by any screens, grills or louvers installed in the
common air inlet point. Screens, grills or louvers installed in
the common air inlet can reduce the free area of the opening
from 25 to 75% based on the materials used. Increase the
inlet accordingly.

2.5 VENT TERMINATION AND AIR INLET
CLEARANCES

251 Sidewall Venting

e The first 3 feet (1m) of vent from the appliance flue
outlet must be readily accessible for inspection.
Figure 7: Vertical Orientation

TO BOILER
COMBUSTION

AlR INTAKE ~— BIRDSCREEN

12" MIN

FROM BOILER ' & 71}
, 4 ;

VENT PIPE N& § © 7 26" min. AsovE GROUND
‘ ®

(12" ABOVE NORMAL SNOW LEVELS)

GROUND OR SNOW LEVEL

=

Figure 8: Horizontal Configuration

TOBOILER
COMBUSTION — BIRD SCREEN
AIR INTAKE
S ;‘ =)
S S 36" MIN. ABOVE GROUND
% 4 [12" ABOVE NORMAL SNOW LEVELS
FROM BOILER - | l |
VENT PIPE \Y’.i ®,

GROUMD OR SMOW LEVEL

&

*Always check local codes for minimum distance above
ground or snow levels.

Location of Vent Termination
1) Total length of vent piping must not exceed limits
stated in Table 7.
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2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

25.2

Bottom of vent terminal shall be located at least 3
feet (0.90m) above grade or above normal snow
levels. In all cases the appliance shall be installed in
accordance with local codes

DynaMax HS can vent up to 100 equivalent feet.
Elbows can range from 3 to 5 feet in equivalent
length depending on the centerline radius.

Vent outlet shall terminate at least 12” (0.30m) away
from any forced air inlet. Vent must be at least 7 feet
(2.15m) above grade when located adjacent to
public walkways due to normal formation of water
vapour in the combustion process.

Vent outlet MUST NOT terminate below a forced air
inlet at any distance.

Vent cannot terminate below grade. Position vent
termination where vapours will not damage walls or
plants or may be otherwise objectionable.

Vent terminal shall not be installed closer than 3 feet
(Im) from an inside corner of an L-shaped structure,
window well, stairwell, alcove, courtyard or other
recessed area as wind eddies could affect boiler
performance or cause recirculation.

DO NOT terminate closer than 4 feet (1.25m)
horizontally and vertically from any electric meter,
gas meter, regulator, relief valve, or other
equipment. In all cases local codes take precedence
Position terminations so they are not likely to be
damaged by foreign objects, or exposed to a build-
up of debris.

Vent piping must terminate in an elbow pointed
outward or away from air inlet.

Flue gas condensate can freeze on exterior walls or
on the vent cap. Frozen condensate on the vent cap
can result in a blocked flue condition. Keep the vent
cap/terminal clear of snow, ice, leaves, debris etc.
Some discolouration to exterior building surfaces is
to be expected. Adjacent brick or masonry surfaces
should be protected with a rust resistant sheet metal
plate.

Perform regularly scheduled inspections to ensure
vent terminal is unobstructed.

Sidewall Air Inlet

Figure 9: Sidewall Vent and Air Inlet Configuration
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k- ELBOW
T wenr | T

—|_r

|
] mier

127 MIN.

H_IHIJII

12" MIN. ABOVE GROUND
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* Always check local codes for minimum distance above

ground or snow levels

Location of a Sidewall Air Inlet Cap

2.5.3

1) Total length of piping for air inlet must not exceed the
limits stated in Table 7.

2) Point of termination for the sidewall air inlet cap must
be located a minimum of 12 inches (0.30m) away
from the flue gas termination, but never above.

3) Air piping must terminate in a down-turned elbow to
avoid recirculation of flue products into the inlet air
stream.

4) DO NOT terminate closer than 4 feet (1.25m)
horizontally and vertically from any electric meter,
gas meter, regulator, relief valve, or other
equipment. In all cases local codes take precedence

5) DO NOT terminate the air inlet in a window well,
stairwell, alcove, courtyard or other recessed area as
wind eddies could affect performance or cause
recirculation.

6) Airinlet cannot terminate below grade.

7) Locate terminations so they are not likely to be
damaged by foreign objects, or exposed to build-up
of debris.

8) Perform regularly scheduled inspections to ensure
that the air inlet terminal is unobstructed.

Sidewall Concentric Vent/Air

A concentric vent kit can be used with the DynaMax HS
appliance. Both combustion air and vent pipes must terminate
outside the structure.

1)

2)

3)

4)

5)

6)

7

8)

Total length for venting or air must not exceed the limits
stated in Table 7.

Bottom of the termination shall be located at least 3 feet
(0.90m) above grade or above normal snow levels. In
all cases the appliance shall be installed in accordance
with local codes

Termination MUST NOT terminate below a forced air
inlet at any distance

Termination cannot terminate below grade. Position the
termination where vapours will not damage walls or
plants or may be otherwise objectionable.

The termination shall not be installed closer than 3 feet
(Im) from an inside corner of an L-shaped structure,
window well, stairwell, alcove, courtyard or other
recessed area as wind eddies could affect boiler
performance or cause recirculation.

DO NOT terminate closer than 4 feet (1.25m)
horizontally and vertically from any electric meter, gas
meter, regulator, relief valve, or other equipment. In all
cases local codes take precedence

Position termination so they are not likely to be
damaged by foreign objects, or exposed to a build-up
of debris.

Flue gas condensate can freeze on exterior walls or on
the vent cap. Frozen condensate on the vent cap can
result in a blocked flue condition. Keep the vent
cap/terminal clear of snow, ice, leaves, debris etc.
Some discolouration to exterior building surfaces is to
be expected. Adjacent brick or masonry surfaces
should be protected with a rust resistant sheet metal
plate.
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9) Perform regularly scheduled inspections to ensure that
the termination is unobstructed.

10) Operate the appliance for one heat cycle to ensure
combustion air and vent pipes are properly connected
to the concentric vent termination connections.

CAUTION
Do not operate appliance with the terminal cap removed as
this may result in the recirculation of flue products.

Figure 10: Concentric Sidewall Termination

N
[ &

36" MIM. ABOVE GROUND
(12" ABOVE NORMAL SNOW LEVELS)

GROUMD OR SNOW LEVEL

Figure 11: Concentric Vent Sidewall
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STRAP

Termination and Fittings

The air inlet opening must be at least 12 inches (0.30m) away
from (never above) the vent termination and at least 3 feet
(1m) above grade or 1 foot (0.30m) above normal maximum
snow levels.

2.6 Vertical Direct Venting

Location of Vent Termination

1) Total length of piping for venting must not exceed
limits stated in Table 7.

2) Vent piping must terminate in a 45° elbow if plastic
piping is used or in an approved vent cap if using
metal venting. Vent outlet must be at least 1 foot
away and 1 foot above from the air inlet opening
which must terminate in a double elbow facing
downwards.

3) Vertical termination must be a minimum of 3 feet
(1m) above the point of exit or 1 foot (0.30m) above
normal snow levels.

4) Vertical termination less than 10 feet (3.05m) from a
parapet wall must be a minimum of 2 feet (0.61m)
higher than the parapet wall.

5) DO NOT terminate closer than 4 feet (1.25m)
horizontally and vertically from any electric meter,
gas meter, regulator, relief valve, or other
equipment. In all cases local codes take precedence.

6) Position the air inlet and vent terminations so they
are not likely to be damaged by foreign objects, or
exposed to build-up of debris.

u’ W » ‘r-n"‘.'

7) Perform regularly scheduled inspections to ensure
that the vent terminal is unobstructed.

8) Termination MUST NOT terminate below a forced air
inlet at any distance

Location of a Vertical Air Inlet Opening

1) The total length of piping for inlet air must not exceed
the limits given in Table 7.

2) The air inlet consists of two 90° elbows installed at
the point of termination for the vertical air inlet pipe.
A 90° elbow and a 90° street elbow may be used to
make this assembly. If a straight piece of pipe is used
between the two elbows, it should not exceed 6”
(0.15m) in length. The air inlet opening must be at
least 1 foot below the vent opening. The air piping
must be no further than 2 feet (0.6m) from the center
of the vent pipe. This arrangement avoids exhaust
gases from re-circulating into the inlet air stream.
Refer to Figure 12.

3) Airinlet must terminate at least 3 feet (1.0m) above
the roof or 1 foot (0.3m) above normal snow levels
and at least 1 foot (0.3m) below the vent termination.

4) Locate terminations so they are not likely to be
damaged by foreign objects or exposed to build-up
of debris.

5) Perform regularly scheduled inspections to ensure
that the air inlet terminal is unobstructed.

Figure 12: Vertical Direct Venting Configuration
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6) Operate the appliance for one heat cycle to ensure
combustion air and vent pipes are properly
connected to the concentric vent termination
connections.

Figure 13: Concentric Vent Vertical Venting
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CAUTION

Do not operate appliance with the terminal cap removed as
this may result in the recirculation of flue products. Water
may also flow into the combustion air pipe and into the
burner enclosure.

Length of Air Inlet Pipe

The maximum total length of the vertical roof top combustion
air inlet pipe as installed from the appliance to the terminal
cap must not exceed 100 equivalent feet (30.5m) in length.

IN GENERAL

The operation of exhaust fans, compressors, air handling
units etc. can rob air from the room, creating a negative
pressure condition leading to reversal of the natural draft
action of the venting system. Under these circumstances
an engineered air supply is necessary.

If the appliance is to be installed near a corrosive or
potentially corrosive air supply, the appliance must be
isolated from it and outside air supplied as per code.
Potentially corrosive atmospheres will result from
exposure to permanent wave solution, chlorinated waxes
and cleaners, chlorine, water softening chemicals,
carbon tetrachloride, halogen based refrigerants, Freon
cleaning solvents, hydrochloric acid, cements and glues,
masonry washing materials, antistatic fabric softeners,
dry cleaning solvents, degreasing liquids, printing inks,
paint removers, etc.

The equipment room MUST be provided with properly
sized openings to assure adequate combustion air and
proper ventilation when the unit is installed with a proper
venting system.
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SIDEWALL CLEARANCE SPECIFICATIONS

- " Inside
_— corner detail
{

\y'.

= S T
-‘Cr" — T Fixed | [V
W’] _/erd W Operable| [lnsedi-
o closed B —
Dperabley  1— )
"l

-

ok

Regulator vent outlet
In the event no
regulator is present,
Handlcanbe

Legend:

= Vent terminal

® = Air supply inlet disregarded.
RY] = Area where terminal is not permitted
Direct Vent Terminal Clearances
A\l Clearance above grade, veranda, porch, deck, or balcony 12” (30 cm) 12” (30 cm)
6” (15 cm) for appliances <10,000 | 6” (15 cm) for appliances <10,000
Btuh (3kW) Btuh (3kW)

12” (30cm) for appliances
>10,000 Btuh (3kW) and <
100,000 Btuh (30kW)

9” (23cm) for appliances >10,000
Btuh (3kW) and < 50,000 Btuh

(15kw)
36” (91cm) for appliances 12” (30cm) for appliances
>100,000 Btuh (30kW) >50,000 Btuh (15kW)
Clearance to permanently closed window - -

Vertical clearance to ventilated soffit located above the terminal
within a horizontal distance of 2 ft (61cm) from the center line of - -
the terminal.

Clearance to unventilated soffit - -

Clearance to window or door that may be opened

Clearance to outside corner - -
Clearance to inside corner - -

3 ft (91 cm) within a height of 15 ft
(4.6 m) above the meter/ regulator -
assembly

3ft(91cm) -

Clearance to each side of center line extended above
meter/regulator assembly

Clearance to service regulator vent outlet

Clearance to non-mechanical air supply inlet to building or the
combustion air inlet to any other appliance

Clearance to a mechanical air supply inlet

Clearance above paved sidewalk or paved driveway located on
public property

O

Clearance under veranda, porch deck, or balcony

6” (15 cm) for appliances <10,000
Btuh (3kW)

12” (30 cm) for appliances
>10,000 Btuh (3kW)

36” (91cm) for appliances
>100,000 Btuh (30kW)

6 ft (1.83 m)

7 ft (2.13 m)°

12” (30 cm)?

1In accordance with the current CSA B149.1 Natural Gas and Propane Installation Code

6” (15 cm) for appliances <10,000
Btuh (3kW)

9” (23 cm) for appliances >10,000
Btuh (3kW) and <50,000 Btuh (15
kw)

12” (30cm) for appliances
>50,000 Btuh (15kW)

3 ft (91 cm) above if within 10 ft (3
m) horizontally

7 ft (2.13 m) for mechanical draft
systems (Category | appliances).
Vents for Category Il and IV
appliances cannot be located
above public walkways or other
areas where condensate or vapor
can cause a nuisance or hazard.
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2 In accordance with ANSI Z223.1/ NFPA 54 National Fuel Gas Code
% A vent shall not terminate directly above a sidewalk or paved driveway that is located between two single family dwellings

and serves both dwellings

# Permitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.
* For clearances not specified in ANSI 2223.1/ NFPA 54 or CSA-B149.1. Clearance in accordance with local installation

codes and the requirements of the gas supplier

Other than Direct Vent Terminal Clearances

A

O

Clearance above grade, veranda, porch, deck, or balcony

Clearance to window or door that may be opened

Clearance to permanently closed window

Vertical clearance to ventilated soffit located above the terminal
within a horizontal distance of 2 ft (61cm) from the center line of
the terminal.

Clearance to unventilated soffit
Clearance to outside corner

Clearance to inside corner

Clearance to each side of center line extended above
meter/regulator assembly

Clearance to service regulator vent outlet

Clearance to non-mechanical air supply inlet to building or the
combustion air inlet to any other appliance

Clearance to a mechanical air supply inlet

Clearance above paved sidewalk or paved driveway located on
public property

Clearance under veranda, porch deck, or balcony

1 In accordance with the current CSA B149.1 Natural Gas and Propane Installation Code

Canadian Installations? US Installations?
12” (30 cm) 12” (30 cm)

6” (15 cm) for appliances <10,000
Btuh (3kW)

12” (30cm) for appliances
>10,000 Btuh (3kW) and <
100,000 Btuh (30kW)

36” (91cm) for appliances
>100,000 Btuh (30kW)

3 ft (91 cm) within a height of 15 ft
(4.6 m) above the meter/ regulator
assembly

3ft(91cm)

6” (15 cm) for appliances <10,000
Btuh (3kW)

12” (30 cm) for appliances
>10,000 Btuh (3kW) and
<100,000 Btuh (30 kW)

36” (91cm) for appliances
>100,000 Btuh (30kW)

6 ft (1.83 m)

7 ft (2.13 m)®

12” (30 cm)?

2 In accordance with ANSI Z223.1/ NFPA 54 National Fuel Gas Code
% A vent shall not terminate directly above a sidewalk or paved driveway that is located between two single family dwellings

and serves both dwellings

4 ft. (1.2 m) below or to side of
opening; 1 ft (300 mm) above
opening

4 ft (1.2m) below or to side of
opening; 1 ft (300 mm

3 ft (91 cm) above if within 10 ft (3
m) horizontally

7 ft (2.13 m) for mechanical draft
systems (Category | appliances).
Vents for Category Il and IV
appliances cannot be located
above public walkways or other
areas where condensate or vapor
can cause a nuisance or hazard.

# Permitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.
* For clearances not specified in ANSI 2223.1/ NFPA 54 or CSA-B149.1. Clearance in accordance with local installation

codes and the requirements of the gas supplier
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PART 3 GAS CONNECTION

Verify that the appliance is supplied with the type of gas
specified on the rating plate. Consult factory for installations
at high altitude.

3.1 GAS CONNECTION

e  Safe operation of unit requires properly sized gas supply
piping. See gas line sizing data.

e Gas pipe size may be larger than appliance connection.

e Installation of a union at the appliance gas line
connection is required for ease of service and removal of
the gas train.

e Install a manual main gas shutoff valve, outside of the
appliance as required by local codes.

e A trap (drip leg) MUST be provided in the inlet gas
connection to the appliance.

e Optional gas controls may require routing of bleeds and
vents to the atmosphere, outside the building when
required by local codes.

Table 8: Recommended Gas Pipe Size
Single Appliance Installation
(For distance from natural gas meter or propane second
stage regulator)

Input 0-100 FT 101-200 FT 201-300 FT
'itluégé' NAT. | LP. | NAT. | LP. | NAT. | LP.
200 1" w | 1w 1 1% 1
250 | 1% | 1 1% 1" 1% | 1%
200 | 1w | 10 1w | 1w | 1w | 1w
300 | 1w | 10 1% | 1w 2 1%
500 | 1% | 1w 2 1% 2 1%
600 | 1% | 1w 2 19 2 19
700 2« | 1w 3 2 1 3 | 2w
800 2 | 1w 3 2 5" 3| 2%

3.2 GAS PIPING

All gas connections must be made with pipe joint compound
resistant to the action of liquefied petroleum and natural gas.
All piping must comply with local codes and ordinances.

3.3 INSTALL PIPING

e The gas line must be sufficient to handle the total installed
capacity. Verify pipe size with your gas supplier.

e Use approved piping as per code.

e Install a manual main gas shutoff valve at the appliance
gas inlet, outside of the appliance and before the gas
valve.

¢ Run pipe to the Appliance gas inlet.

e Install a sediment trap in the supply line to the Appliance

gas inlet.

e Apply a moderate amount of good quality pipe
compound.

e For LP gas, consult your LP gas supplier for expert
installation.

The appliance and its individual gas shut-off valve must be
disconnected from the supply piping when pressure testing
the gas supply piping at pressures above %2 PSI

(Lt AT s )

Table 9: Gas Pressures at Inlet to Appliance

NATURAL
PROPANE GAS
Minimum (inches .
W.C) 11 3
Maximum (inches
W.C) 11 14

* 7" w.c. recommended regulator setting

The gas supply line must be of adequate size to prevent
undue pressure drop and must never be smaller than the size
of the connection on the appliance. Sizing based on Table 8
is recommended, depending on model.

Before operating the appliance, the complete gas train and all
connections must be tested using soap solution.

Verify that the appliance is supplied with the type of gas
specified on the rating plate. Heating values of local natural
gas are to be between 950 and 1010 Btu/ft3. Consult factory
if heating values are outside this range or if a gas with a
mixture of constituents is being used.

3.4 CHECKING GAS SUPPLY PRESSURE

e  Turn main power switch to “OFF” position.

e Shut off gas supply at the manual gas cock in the gas
piping to the appliance. If fuel supply is LP gas, shut off
gas supply at the tank.

e DM200 - 399: Loosen the slotted screw from the gas
pressure test port on the gas valve. Connect manometer
or magnahelic gauge to test port. Range of scale should
be 0 to 14 inch W.C. or greater to check inlet pressure.

e DM500 - 800: Remove the 1/8" hex plug from the gas
pressure test port located upstream of gas valve. Install
a pressure tapping suitable to connect to a manometer or
magnahelic gauge. Range of scale should be 0 to 14 inch
W.C. or greater to check inlet pressure.

e Turn on gas supply at field installed manual gas cock;
turn on LP gas at tank if required.

e  Turn power switch to “ON” position.

e Initialize call for heat.

e Observe the gas supply pressure as the burner fires at
100% of rated input. Supply pressure is to remain stable.

e Ensure inlet pressure is within specified range as
specified in Table 9.

e If gas pressure is out of range, contact the gas utility, gas
supplier, qualified installer or service agency to determine
necessary steps to provide proper gas pressure to the
control.

e If gas supply pressure is within normal range, proceed to
remove gas manometer and tighten slotted screw on gas
valve (DM200 — 399) or replace pressure tap fittings in
the gas piping to the appliance (DM500 — 800). Turn
power switch to “OFF” position.

e Turn on gas supply at the manual valve; turn on LP gas
at tank if required.

e  Turn power switch to “ON” position.

e Adjust set point to the desired water temperature.

e Check appliance performance by cycling the system
while you observe burner response. The burner should
ignite promptly. Flame profile should be stable, see
section 11.2, Visually Check Main Burner Flames. Turn
system off and allow burner to cool, then cycle burner
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again to ensure proper ignition and flame characteristics.

IMPORTANT
Upon completion of initial installation or following any repair
work on the gas system, leak test all gas connections with a
soap solution while the main burner is firing. Immediately
repair any leak found in the gas train or related components.
DO NOT operate an appliance with a leak in the gas train,
valves or related gas piping.

3.5 HIGH and LOW GAS PRESSURE SWITCHES
(Optional)

Figure 14: Low gas pressure switch (cover removed)

\.

High and low gas pressure switches are available as an option
and are wired in series with the normally closed blocked flue
switch. The high gas pressure switch is used to monitor the
gas pressure at the outlet of the control valve. If gas pressure
exceeds the maximum setting of the pressure switch, the
appliance will shut down and an ILK OFF message will be
indicated on the display. The low gas pressure switch is to
monitor the minimum incoming gas supply pressure supplied
to the gas train. If gas pressure falls below the minimum
setting of the pressure switch, the appliance will shut down
and an ILK OFF message will be displayed.

3.6 AIR/GAS RATIO VALVE

The main gas valve supplying gas to the burner on this
appliance utilizes a servo pressure regulator providing a slow
opening, fast closing safety shut off and air/gas ratio control
for the gas combustion process. The valve is a 1:1 negative
pressure gas valve. The valve performs the functions of a
pressure regulator, safety shutoff, and air/gas ratio control.
Full closing of the valve seat occurs in less than 0.8 seconds
when the valve is de-energized. Operation of the gas valve in
combination with the combustion air fan allows the burner
input rate to vary from 20% to 100% based on temperature
demand. The inlet gas supply pressure must be maintained
within the specified minimum and maximum pressures as
indicated in Table 9.

The air/gas ratio is preset at the factory and adjustment is not
usually required if gas supply pressure is maintained within
the specified range. There are no serviceable parts on the
air/gas ratio valve control.

Figure 15: DynaMax HS 200 — 250, 260 1:1 Air/Gas Ratio
Control Valve

High fire adjustment:
use throttle screw
located on venturi

Low fire adjustment screw Torx
40 clockwise increases CO»

S

Figure 16: DynaMax HS 299 — 399 1:1 Air/Gas Ratio
Control Valve

Gas Inlet

Low-fire air gas ratio adjustment
(use Torx 40 for adjustment
clockwise increases CO,)

High-fire air gas ratio adjustment (Use
slotted screwdriver for adjustment,
counter-clockwise increases CO>)

Figure 17: DynaMax HS 500 — 800 1:1 Air/Gas Ratio
Control Valve

Lift top cover to access high fire
air/gas ratio adjustment (use 3mm
allen key for adjustment, counter-
clockwise increases CO;)

Low-fire air/gas ratio
adjustment, use slotted
screwdriver for adjustment,
clockwise increases CO:

Gas Inlet

3.7 BURNER
Figure 18: DynaMax HS Burner
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This appliance uses a single cylindrical burner installed
horizontally into the cavity located in the center of the heat
exchanger. A unique burner is used for each one of the
DynaMax HS models.

Burners may NOT be interchanged between different Btu/hr
input models. The burner consists of a round mounting flange
welded to a ported stainless steel mixing tube. This stainless
steel tube is covered with a close fitting, knitted stainless steel
metal fiber alloy material that forms the burner outer surface.
The burner is setup to operate in blue mode and infrared
operating condition should be avoided. Infrared operation will
occur only if air to gas adjustments is incorrect. If infrared
operation is noted the cause must be corrected.

The burner should be removed for inspection and cleaning on
an annual basis. An appliance installed in a dust or dirt
contaminated environment will require inspection and
cleaning on a more frequent schedule. The fan assisted
combustion process may force airborne dust and dirt
contaminants, contained in the combustion air, into the
burner. With sustained operation, non-combustible
contaminants may reduce burner surface area, reduce burner
input or cause non-warrantable damage to the burner.

Airborne contaminants such as dust, dirt, concrete dust or dry
wall dust can be drawn into the burner with the combustion air
and block the burner surface area. DO NOT operate this
appliance during construction.

The spark igniter and flame sensor are removable from the
combustion chamber mounting door without removing the
burner assembly.

Never use an open flame (match, lighter, etc.) to check
gas connections.

Regulated Gas Supply Pressures for DynaMax HS
Boilers & Water Heaters

A stable gas supply pressure is important to avoid rough starts
with machines like the DynaMax HS which use a 1 to 1 ratio
control valve for internal gas pressure regulation.

Camus® requires that all DynaMax HS models be supplied
with no more than 14” w.c. supply pressure. This means that
lockup pressure must not exceed 14” w.c.

A suitable lockup regulator with internal or external relief will
not exceed running pressure by more than 20%.

When required a final stage gas regulator is to be located as
close as possible but no more than 10 feet from the appliance.

It is paramount that maximum lockup pressure be confirmed
before any attempt is made to start up the appliance.

Operating the DynaMax HS at lockup pressures exceeding
14” w.c. could lead to delayed ignitions and damage to the
appliance.

PART 4

4.1

Q..u’ G » !m.gd,!

WATER CONNECTION

Check all applicable local heating, plumbing and building
safety codes before proceeding.

If the appliance is installed above radiation level it must
be provided with a low water cut-off device at the time of
appliance installation (available from Camus®). Some
local codes require the installation of a low water cut-off
on all systems.

Before connecting DynaMax HS to piping in a closed loop
system, flush system thoroughly and refill with clean
water and add chemical treatment to bring into balance.
Follow the chemical suppliers instructions. A regular
maintenance schedule will ensure that acceptable water
quality is maintained, typically a Langlier/ Reznor index
will provide this information.

Strainers are recommended to be installed into the
system to prevent foreign objects from entering the heat
exchanger.

A pressure relief valve is supplied with each DynaMax
HS. The relief valve must be mounted in a vertical
position and piped to the floor in a manner acceptable to
the enforcing authority.

Be sure to provide unions and gate valves at inlet and
outlet to the appliance so that it can be easily isolated for
service.

On combination heaters a flow setter valve at the
appliance outlet facilitates setting of the desired outlet
temperature at high fire. Refer to Section 10.9 Domestic
Hot Water with Plate Heat Exchanger for more details
This appliance is a low mass stainless steel tube design
which provides for instant heat transfer. All appliances
are supplied with an internal suitable specific pump
mounted in place. When replacing the pump, replace with
one of equal or better-performance.

An air vent is supplied on the heat exchanger header to
eliminate trapped air. Install venting devices at high
points in the system as well to eliminate trapped air in the
piping.

Use suitable pipe hangers or floor stands to support the
weight of all water and gas piping.

The DynaMax HS must be installed so that the gas
ignition system components are protected from water
(dripping, spraying, rain, etc.) during appliance operation
and service (circulator replacement, control replacement,
etc.)

FREEZE PROTECTION OUTDOOR
INSTALLATION

Appliance installations are not recommended outdoors or
in areas where danger of freezing exists unless
precautions are taken. Maintaining a mixture of 70%
water and 30% propylene glycol is the preferred method
of freeze protection in hydronic systems. DO NOT
exceed a mixture of 50/50. This mixture will protect the
appliance to approximately -35°F (-37°C). Follow the
chemical suppliers directions.

For outdoor installations a snow screen should be
installed to prevent snow and ice accumulation around
the appliance. Regular inspections should be made to
ensure that air inlet and vent are free of snow and ice.
Always consider the use of a shelter such as a garden
shed in lieu of direct exposure of the appliance to the
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elements. The additional protection afforded by the
shelter will help to minimize nuisance problems with
electrical connections and will allow easier servicing of
the appliance under severe weather conditions.

4.2 WARNING REGARDING CHILLED WATER
SYSTEMS

When an appliance is connected to an air conditioning system
where the same water is used for heating and cooling, the
chiller must be piped in parallel with the appliance.
Appropriate isolation valves; manual or motorized must be
provided to prevent the chilled water from entering the
appliance.

Figure 19: Chilled Water System

RETURN
SUFPLY

SYSTEM FUMF
& ISOLATION VALVES

P—]
gt

EOILER CHILLER

X X

4.3 INLET AND OUTLET CONNECTIONS

e All water connections must meet American National
Standard Pipe Threads (NPT).

e For ease of service, install unions on inlet and outlet of
the appliance. The connection to the appliance marked
“Inlet” on the header should be used for return from the
system. The connection on the header marked “Outlet” is
to be connected to the supply side of the system.

4.4 MINIMUM PIPE SIZE REQUIREMENTS

Minimum water pipe connections are as follows for DynaMax
HS single unit installations. The equivalent number of straight
feet of pipe for each valve and fitting in the connecting piping
must be considered to properly arrive at the total equivalent
feet of straight pipe in the field installed piping to the
appliance. Consult factory if longer piping distances are
required for a specific application. It is recommended to use
copper piping for all system piping to reduce the possibility of
the formation of deposits, which may result in heat exchanger
starvation.

System pipe size must be in accordance with Table 10, and
between supply and return lines, must not exceed 50 feet of
equivalent length. Connection sizes at the heater are given in
Tables 3 & 5. Any reduction in recommended pipe size may
decrease flow resulting in high temperature rise across the
heat exchanger, boiler noise, flashing to steam and non-
warrantable heat exchanger damage.

Table 10: Minimal System Pipe Size

Input Water Size, NPT
[BTU/hr] [in.]
199,000 11/4
250,000 11/4
299,000 11/2
399,000 2
500,000 2
600,000 2
700,000 2
800,000 2

4.5 HEAT EXCHANGER

This appliance uses precision formed stainless steel tubing to
maximize the heat transfer process and to achieve 97%
steady-state efficiency. The DynaMax HS is designed to
withstand 160 PSIG working pressure.

A factory installed circulating pump ensures proper water flow
during burner operation and creates enough velocity inside
the stainless steel tubes and headers that prevents scaling.
Installing a strainer upstream of the heat exchanger will
reduce the likelihood of tubes from being blocked by debris.

4.6 LOW WATER TEMPERATURE SYSTEMS

In applications where the heating system requires supply
water temperatures below 110°F, connections may be made
directly to the DynaMax HS. Atincoming temperatures of 80°F
or lower the DynaMax HS achieves maximum efficiency. Inlet
temperatures must not drop below 40°F to prevent freezing.

4.7 PIPING ARRANGEMENTS
4.7.1  Field Supplied Components

1) Boiler system piping
Boiler system piping MUST be sized according to
Table 10. Reducing the pipe size can restrict the flow
rate through the boiler, causing boiler damage and
will void the manufacturer's warranty.

2) lIsolation Valves
Use only full port ball valves. Failure to supply full
port ball valves may result in reduced flow rate
through the boiler, causing boiler damage and will
void the manufacturer’s warranty.

3) Anti-Scald Mixing Valve
An anti-scaled mixing valve is recommended when
DHW storage is above 120°F.

4) Unions
Recommended for ease of serviceability.

5) System Temperature Sensor
A system temperature sensor is to be installed in the
main header at a point to detect controlled
temperature and where it will not lead to short-
cycling of the boiler.

An instantaneous water heater is designed to deliver hot
water without the use of a storage tank. It is suitable for
applications with variable load such as restaurants,
condominiums, apartments and motels and typically used in
conjunction with tempering valves to achieve temperature
control.
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Table 11: Flow and Pressure Drop at a Given

Temperature Rise (Hydronic Heating)

30 °F (16.7 °C)

35 °F (19.4 °C)

Input, Temp Rise Temp Rise
BWHr 1 ysepm USGPM.
(min. AP Ft. (min. AP Ft.
flow) flow)
199,000 12.6 7.2 10.8 5.8
250,000 15.8 11.5 13.5 8.7
299,000 18.9 9.3 16.2 7.0
399,000 25.2 8.4 21.6 6.3
500,000 31.5 9.2 27.0 6.9
600,000 38.8 17.5 32.0 11.8
700,000 45.3 18.2 40.0 14.4
800,000 51.8 23.5 43.0 16.0

Table 12: Flow and Pressure Drop at a Given

Temperature Rise (DHW)

20 °F (11.1 °C)
Input, Temp Rise
Btu/Hr USGPM

(min. AP Ft.

flow)
199,000 19.2 25.9
250,000 23.5 28.3
299,000 28.8 25.8
399,000 38.4 23.9
500,000 48.6 29.4
600,000 57.6 34.2
700,000 70.4 40.0
800,000 77.6 43.2
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DynaMax HS Floor Mount Piping Diagrams
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4.8 FLOW PROVING DEVICE (wall mount
models and combination models only)

Figure 20: Flow Proving Device

RIBXRA

The flow proving device is designed to detect when flow is
present. This is done by detecting the amount of current
(amperes) that exists in the live wire to the pump. When the
current becomes too low a LCI error is displayed indicating a
lack of water inside the boiler. The flow proving device is
provided on all DynaMax HS wall mount models (DM 200 —
250) and combination floor model units (213 — 803). This
switch is factory wired.

2

Table 13: Flow Proving Device Indicator LED’s

LED llluminated
Left (LED1)
Right (LED2)

Symptom

Normal operation

Current under trip point

When testing the operation of the flow proving device always
ensure that 115Vac is being supplied to the pump.

4.9 WATER FLOW SWITCH (Floor mount
hydronic and DHW models only)

A paddle style water flow switch is shipped loose and is to be
installed in the outlet piping on all floor model heating boilers
(DM 211-801) and hot water supply heaters (DM 212 — 802).
The flow switch is to be installed in a horizontal run of pipe in
order to provide effective contact. The flow switch is to be
wired into the DynaMax HS terminal board labelled ‘Flow
Switch’.

4.10 LOW WATER CUTOFF (If Equipped)

If this boiler is installed above radiation level, a low water cut-
off device must be installed at the time of boiler installation.
Some local codes require the installation of a low water cut-
off on all systems. Electronic low water cut-offs are available
as a factory supplied option on all models. Low water cut-offs
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should be tested every six months. The normally open switch
contact of the low water cutoff is to be wired in series with the
flow switch. This can be wired into the DynaMax HS terminal
labelled ‘Flow Switch’.

From
Terminal #7
on Terminal

Board

To Terminal #8 on
Terminal Board

CAUTION
Remove jumper when connecting to 24 VAC circuit.

Figure 21: Low Water Cut Off Electrical Connections (Watts)

Connection detail for placing
L.W.C.O in 24V circuit e
WARNING: Be sure to remove the
jumper between H and P1 Y -
slelela [&
c H Pl; PEl A
Water Flow Switch | !
|
From } |
Terminal #7 ;o
on Terminal f ______________ 4!
Bpard J
e
: To Terminal #8 on
e Terminal Board

Figure 22: Low Water Cut Off Electrical Connections (ITT)
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411 RELIEF VALVE

This appliance is supplied with a relief valve sized in
accordance with ASME Boiler and Pressure Vessel Code,
Section IV (“Heating Boilers”). If this component is shipped
loose, no valve is to be placed between the relief valve, and
the appliance. To prevent water damage, the discharge from
the relief valve shall be piped to a suitable floor drain for
disposal when relief occurs. No reducing couplings or other

restrictions shall be installed in the discharge line. The
discharge line shall allow complete drainage of the valve and
line. Relief valves should be manually operated at least once
a year.

CAUTION
Avoid contact with hot discharge water

4.12 DHW TUNING VALVE (combination models
only)

A DHW tuning valve is provided with all DynaMax HS
combination models. In cases where flow control is not
possible by the end user the DHW tuning valve is designed to
act as a maximum flow controller. The tuning valve is
designed to provide the correct amount of hot water for each
particular DynaMax HS model and application. Refer to
section 10.9 Domestic Hot Water with Plate Heat Exchanger
for further details.

PART S5 ELECTRICAL &

CONTROLS

L Apanger |
IT IS EXTREMELY IMPORTANT THAT THIS UNIT BE
PROPERLY GROUNDED!

51  ELECTRICAL CONECTIONS

Table 14: DynaMax HS Electrical Requirements

DynaMax HS Maximum Amp Draw
Full Load Maximum Over
Model Vo.ltage Py Currer‘\t

Requirement e Protection

[Amperes]
201, 202, 203 4 15
211, 212, 213 4 15
251, 252, 253 4 15
261, 262, 263 4 15
291, 292, 293 4 15
391,392,393 | 120VAC, 60Hz, 4 15
501,502,503 | Single Phase 4 15
601, 603 4 15
701, 703 6 15
801, 803 6 15
602, 702, 802 8 15

The appliance, when installed, must be electrically grounded
in accordance with the requirements of the authority having
jurisdiction or in the absence of such requirements, with the
latest edition of the National Electrical Code ANSI/NFPA No.
70. When the unit is installed in Canada, it must conform to
the Canadian Electrical Code, C22.1, Part 1 and/or local
Electrical Codes.
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e All wiring between the appliance and field installed
devices shall be made with wire having minimum 220°F
(105°C) rating.

e Line voltage wire exterior to the appliance must be
enclosed in approved conduit or approved metal clad
cable.

e  The pump must run continuously when appliance is being
fired.

e To avoid serious damage, DO NOT ENERGIZE the
appliance until the system is full of water. Ensure that all
air is removed from the pump housing and piping before
beginning initial operation. Serious damage may result if
the appliance is operated without proper flow.

e Provide the appliance with proper overload protection.

e All wires being placed into the terminal block should be
horizontal for at least an inch to ensure sufficient
electrical conductivity.

5.2 HIGH LIMIT

A manual reset fail-safe high limit aqua-stat control is inside
the appliance and the control bulb is installed in a dry well in
the heat exchanger outlet. The setting of this control limits
maximum discharge water temperature to 210°F (CPVC,
AL29-4C, Stainless) and 185°F (PVC). The temperature of the
outlet water in the heat exchanger must drop a minimum of
30°F (16.7°C) below the setting of the high limit control before
the reset function can be activated.

5.3 DYNAMAX HS CONTROLLER

This appliance uses a direct spark ignition control system. The
operation of the DynaMax HS Controller for the direct spark
igniter proves the presence of main flame using a flame
sensor proof current (0.8pA). A status of Ignition Failed will be
displayed on the main panel if the boiler fails to light after three
(3) consecutive ignition attempts.

Figure 23: DynaMaxHS Controller

Table 15: Connector Description

Connector Connector Description
J1 Flame Sensor, Ground Rod
J2 Fan Modulation
J3 Display, Lead lag, Modbus Comm.
J4 24VAC Power, Pump, VFD

J5 Gas Valve, Interlock

J6 Safety Annunciation, Alarm, LCI
J8 24VAC Power, Inlet, Outlet Sensor
J9 DHW, Stack Sensor

5.3.1 SERVICE PARTS

The DynaMax HS Controller is not repairable. Any
modification or repairs will invalidate the warranty and may
create hazardous conditions that result in property damage,
personal injury, fire, explosion and/or toxic gases. A faulty
direct spark igniter MUST be replaced with a new factory part.
DO NOT use general purpose field replacement parts. Each
appliance has one DynaMax HS Controller, one direct spark
igniter and one flame sensor. A list of recommended spare
parts is illustrated in parts breakdown in this manual.

5.3.2 IGNITION MODULE LOCKOUT FUNCTIONS

The DynaMax HS Controller may lockout in either a manual
reset condition requiring pushing the reset button to recycle
the control for a CSD1 requirement or an automatic reset
condition. Pushing the “OK” with the control in a hard lockout
condition is the only way to reset the DynaMax HS Controller.
Turning the main power “OFF” and then “ON” or cycling the
thermostat will not reset a hard lockout condition. Wait until
the display has synchronized before pushing the “OK” button
to clear a manual reset condition.

The DynaMax HS Controller may proceed into a soft lockout
condition. The boiler will stay in the automatic reset state until
the fault is corrected and will automatically return to normal
operating state.

54 ERROR TABLE
54.1 Manual Reset Codes
Table 16: Manual Reset Codes*

# Description
0 None

1-31 Internal hardware error
47 Flame rod to ground leakage
49 24VAC low/high
64 Fan speed not proved, ignition failure
67 ILK Off
79 Heater Outlet high limit tripped
91 Inlet sensor fault
92 Outlet sensor fault
93 DHW sensor fault
95 Stack sensor fault
96 Outdoor sensor fault

105 Flame detected out of sequence

106 Flame lost in Main Flame Establishing Period
(MFEP)

107 Flame lost early in run

108 Flame lost in run

109 Ignition failed

112 Pilot test flame timeout

113 Flame circuit timeout

149 Flame detected
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* To eliminate the hard lockout error,

1) Press the ©K button to clear the error on screen
5.4.2  Automatic Reset Codes
Table 17: Automatic Reset Codes

# Description

0 None

29 [ Burner switch turned OFF

30 [ Burner switch turned ON

47 | Flame rod to ground leakage

49 | Abnormal 24Vac voltage

50 [ Modulation Fault

61 | Anti-short Cycle

62 | Fan speed not proved

67 | Interlock Off, safety circuit is open

69 | Pilot test hold

78 | Demand lost in run

79 [ Outlet high limit tripped (internal limit)
81 | Delta-T limit exceeded (30°F)

91 [ Inlet sensor fault

92 [ Outlet sensor fault

93 [ DHW sensor fault

95 [ Stack sensor fault

96 [ Outdoor sensor fault

97- | Internal Fault

99
128 | Fan speed failed during prepurge
129 | Fan speed failed during preignition
130 | Fan speed failed during ignition
131 | Fan movement detected during standby
132 | Fan speed failed during run
137 | Interlock failed to close, safety circuit is open
110 | Ignition failure occurred
111 | Flame current below threshold (0.8Vdc)
149 | Flame detected
150, | Flame not detected
291
301 | Interlock Off, safety circuit is open
310
353 Stack limit (PVC: 149°F, CPVC: 194°F, PPE:

230°F, SS, AL29-4C: 250°F)

460 | LCl lost in run, safety circuit is open
614 Lead boiler was rotated based on measured run

time

PART 6 CONTROL PANEL

6.1 DYNAMAX HS CONTROLLER

The appliance is provided with an operator interface panel at
the front. On a DynaMax HS Wall Hung boiler the DynaMax
HS Controller can be accessed by removing the upper
stainless steel jacket and the lower black sheetmetal jacket
which are each held on by two (2) screws. On a DynaMax HS
Floor Mount boiler the DynaMax HS Controller can be
accessed by carefully lifting off the black-coloured top cover
which is held on by four (4) snap lock fasteners.

6.2 SETTING THE DYNAMAX HS
CONTROLLER

Button Description
=] Back button to return to
= previous menu
@ Information button
-'chs"', Home Button returns screen
== to home screen
AY 4 ’ Navigation buttons
oK Confirm selection

The 5-way control pad allows for easy aﬁ_ggss to various
functions on the DynaMax HS controller. A @ button allows
for immediate information concerning boiler operation
including temperatures, boiler status and any errors that are
occurring.

The Boiler Temperature Controller for this appliance is the
Honeywell SOLA. Itinitiates the local call for heat and sets the
target return (appliance inlet) water temperature. This
controller offers a range of operation modes which provides
set point as well as modulating control. It provides the
following:

e Readings of inlet and outlet water temperatures as well
as flame signal.

e Operation as an auto reset limit.

e Operation as a control for inlet water temperature, outlet
temperature, system temperature.

e Available tank mounted sensor used in conjunction with
inlet sensor.

e Adjustable; target temp, inter-stage differential, on delay

between stages, minimum on time per stage, minimum

off time per stage.

Flame failure signal.

Error message display in text

Manual override of boiler input rate for combustion

Pump exercising feature runs pump 10 seconds every

three days in the event of no pump operation.
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Levels of Access
Two levels of access to simplify the use of the boiler.
User — Access to general boiler and display settings and

adjustments to the central heating, domestic hot water and
lead lag setpoint.

Installer — Access to all user parameters and allows for
changes to additional boiler parameters to allow for ease of

startup and serviceability.

The screenshot below displays the default homescreen.

Figure 24: Home Screen

System setpoint 182 “F
Operating temp If°F
Outlet temp ff°F
Inlet temp 52 °F
Outdoor temp 20 °F
Boiler name Boiler 1
State Standb
biemand Burner suwitch of
Access status User

Alert 23 Burner suitch was turned OFF

Prezs 0K to clear alert

The first five parameters can be user customizable to reflect
the most vital information required on the boiler. The list of
available parameters is outlined in the table below. This can
be done by pressing:

1y @

2) Scroll to Display Setup, press ©K
3) Select the line item that is required to be altered,

press OK

4) Select parameter, and press K

PARAMETER

DESCRIPTION

Standard parameters

Stack Stack Temperature [°F], if equipped

4-20mA 4-20mA input, if equipped

PARAMETER DESCRIPTION

Boiler name DynaMax HS model

State Indicates current boiler operation sequence
Indicates origin of call for heat (CH, DHW,

Demand
Lead Lag)

Access Status | User, Installer

Outdoor Outdoor Temperature [°F], if equipped

Alert or Lockout. Section 5.4 provides

Error additional details.

Pressing ‘ provides additional troubleshooting information
on the diagnostic screen.
Figure 25: Diagnostic Screen

Boiler pump (5] 0ff
CH pump (H) 0ff
DOHL pump (B1 off
BlowerHST 0ff
External ignition 0ff
Filat value 0ff
Main valve 0ff
Hlarm off
Interlock (ILK) 1y
Fre-ignit interlock (FII) off
Laad Cantral Input (LET) O
STAT (Demand) 1y
Time OF Diay 0ff
Safetyrelay off
PARAMETER DESCRIPTION
Boiler pump Pump A
Auxiliary . .
Pump Pump B. 3-way valve diverter operation
DHW Pump Pump C. Additional contact rated for 1/6hp.

System setpoint

Indicates active setpoint

Operating temp

Indicates temperature at modulation sensor
(Default: inlet sensor)

Outlet Outlet Water Temperature [°F]
Inlet Inlet Water Temperature [°F]
Outdoor Outdoor Temperature [°F], if equipped

Additional user configurable parameters

Delta T

Outlet and Inlet water temperature differential
[°F]

LL Operating
Temp

Indicates temperature at modulation sensor, if
equipped (Default: S5: system sensor)

Is_lét?c/)isrt:m Indicates active lead lag setpoint
Fan speed Actual fan speed [RPM]

Flame signal Actual flame signal [Vdc]

Firing Rate Target fan speed [RPM]

DHW DHW Temperature [°F] ], if equipped

Sequence of Operation

. STAT Pump A: Dynafax Pump
Pump B: 3-way diverter valve, if equipped
@ PumpA @ PumpB @ PumpcC Pump C: DHW Pump, if equippad
@ La @ O
@ Interlock @ Cosed
@ Prilot valve

Pump A is energized for any call for heat
Pump B is energized on CH
Pump C is energized on DHW

LCl:

Flow Switch (N/O)

LWCO (N/O, if equipped)

Front Thermal Fuse (N/C)
Rear Thermal Fuse (N/C)

Blocked Flue Switch (N/C)

Interlock:
High Limit (N/C)
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Low gas switch (4.5” w.c., N/O)
High gas switch (14” w.c., N/C)

Pressing ’ provides additional temperature information.

Figure 26: Temperature screen

Outlet temp 3
Inlet temp 32 °F
DeltaT 2a°F
LHL temp 76 °F
Stack temp 102 *F
Outdoor temp 20*F
Fan speed Lol
Flame signal 0.00 uA
Firing rate 0 RPM
t-20mA input OFEN
System sensor Outlet

Intermittent Pump Electrical Connection
Terminals 7 and 8: 115Vac relay coil
Terminals 4 and 6: Normally open contacts

Pump Delay Relay

Constant Pump Operation Electrical Connection
Place black wire #16 on terminal 5. This will provide 115Vac
to the DynaMax pump continuously.
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Central Heat Programming Instructions

Modulation: Boiler Inlet, Boiler Fixed Setpoint Operation (Standalone)

(Lt AT s )

Description Electrical Connection(s)

Programming Instructions

Boiler operates at a fixed setpoint
Modulates on boiler inlet sensor
(default)

e Heat demand is generated when

Remote Operator is closed. Flow [

Switch

System
Sensar L |

7
8
Outdoor - 9
0

O000O0O0OJ0O0

41ﬂm+[||
ML

1) Place both toggle switches to LOCAL

2) Press ® and select Login,
3) Select Quick Start

Quick Start
Login
Advanced
Test Setup
. - Display
1] =t
iagnostics Setup

4) Select CH Setpoint, and enter desired setpoint using 5-way control

Quick Start

1 ]
zetpaih [
Outdoor reset Lizable
Low wiater temp UHCOMFIG
Maz outdaor temp 20 °F
Min outdoor ’_cem|:_- . 0°F
Ad.justable high limit LHCONFIG
Ad.justable stack limit UHCOKFIG

The setpoint can be chaged on screen by using the A or v buttons and press

OK
CH zetpoint 182 °F

240

5) Place Local/Remote switch to REMOTE for remote enable operation (if required)
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Modulation: Boiler Inlet, Outdoor Reset Operation (Standalone)

Description Electrical Connection(s)

Programming Instructions

e Boiler operates with variable
setpoint determind by
outdoor reset curve 6

e Modulates on inlet sensor Fow [ 7
(default) Switch | 8

e Heat demand is generated
when Remote Operator is 9
closed.

1) Place both toggle switches to LOCAL
2) Press ® and select Login

3) Select Advanced Setup
Advanced Setup

Quick

Start Login

Test Advanced

Setup

Diagnostics Display

Setup
4) Select CH Config
5) Select Outdoor Reset Config
6) Select Outdoor Reset and Press ©K and select Enable
7) Set Max outdoor temp (Warm weather shutdown, WWSD)
8) Set Min outdoor temp (Outdoor Design)

9) Set Low Water temp (Min. Water Temp.)
10) Set Outdoor boost max off point (Design Max.)
11) Select Sensor Configuration

12) Select Outdoor temp src and Press ©K

13) Select S5 and Press ©K
14) Place right hand toggle switch to REMOTE for remote operation (if
required)
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Modulation: System Sensor, Outdoor Reset Operation (Standalone)
NOTE: Outdoor Reset Module (PN: W873551000) required.

Description Electrical Connection(s)

Programming Instructions

e Boiler operates with variable
setpoint determind by
outdoor reset curve

e Modulates on system sensor Flow [
e Heat demand is generated Switch |
when Remote Operator is
closed. System

Semnsor L |

6
7
8
Outdoor - §
0
I
2

0000O0O0

4-113.“,{ [ :

1) Connect Remote Operator

2) Connect System sensor to System/Outdoor contacts
3) Connect Outdoor Sensor to J3 ECOM connector

4) Place both toggle switches in LOCAL

5) Press ® and select Login

6) Select Advanced Setup

Advanced Setup

Cuick )
Start Login
Test Advanced
Setup
. . Display
1} st
iagnostics Setup

7) Select CH Config

8) Select Outdoor Reset Config

9) Select Outdoor Reset and Press ©K and select Enable

10) Set Max outdoor temp (Warm Weather shutdown, WWSD)
11) Set Min outdoor temp (Outdoor Design)

12) Set Low Water temp (Min. Water Temp.)

13) Set Outdoor boost max off point (Design Max.)

14) Select Sensor Configuration

15) Select Outdoor temp src and Press ©K

16) Select EnviraCOM and Press ©K

17) Select Select CH Config (twice)

18) Select Modulation sensor = S5

19) Place right hand toggle switch to REMOTE for remote operation (if
required)
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4-20mA/ 0-10Vdc Setpoint Operation (Standalone)

Consult Additional Boiler Parameters section in manual on page 33 using parameter address 583 and 584.

4-20mA/ 0-10Vdc Firing Rate Operation (Standalone)

Description Electrical Connection(s)

Programming Instructions

e Boiler operates with variable
setpoint determined by 4-
20mA incoming signal

e Modulates on header sensor

e Heat demand is generated
when Remote Operator is
closed and 4-20mA or 0-
10Vdc signal is present.

1) Place both toggle switches in LOCAL
2) Press ® and select Login

3) Select Advanced Setup
Advanced Setup

Quick _
Start Login
Advanced
Test Setup
_ . Display
Diagnostics
g Setup

4) Select CH Config
5) Select Modulation rate source = 4-20mA and burner on/off
6) Place right hand toggle switch to REMOTE for remote operation (if required)

Domestic Hot Water Programming Instructions
Modulation: Fixed Setpoint Operation (Standalone)

Description Electrical Connection(s)

Programming Instructions

e Boiler operates at a fixed DHW Sensor/ Stat, if required.
DHW setpoint

e Modulates on boiler inlet
sensor (default)

e Heat demand is generated
when Remote Operator is
closed.

1) Place both toggle switches in LOCAL
2) Press ® and select Login
3) Select Advanced Setup
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DHW 13
Sensor | 4

Q0000000

5)
6)
7)
8)

Advanced Setup

Quick .
Start Login
Advanced
Test Setup
. . Display
1] =t
iagnostics Setup

Select DHW Config
Inlet Sensor operation

Select Demand switch = Sensor only, and Press oK

Select Mod sensor = Inlet, and Press OK , go to step 7

DHW Stat operation
Select Demand switch = DHW switch, and Press oK

Select Mod sensor = Inlet, and Press ©K | go to step 7

DHW Sensor operation

Select Demand switch = Sensor only, and Press oK

Select Mod sensor = DHW, and Press oK

Select DHW Setpoint, and enter desired setpoint using 5-way control
Place right hand toggle switch setting to REMOTE for remote operation (if
required)
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Instantaneous DHW with Brazed Plate Heat Exchanger (combination models)

Programming Instructions

Description Electrical Connection(s)
e Boiler operates at a fixed
DHW setpoint Remate 5
o Cperator
e Modulates on boiler inlet - 6
sensor (default) Elow [ 7 (=]
e Heat demand is generated Switch | g o
when Remote Operator is Outdoor . § )
closed. System
Semsor L | 52
1| o
420ma |
-2 ©

DHW Sensor, if required.

4) Select DHW Config
5) Select Demand switch = Plate Heat Exch, and Press oK
Alarm [ 51 © 6) Select Mod sensor = DHW ©K
16 o 7) Select DHW Setpoint, , and enter desired setpoint using 5-way control
Lead Lag -[ | 7 (2] 8) Place right hand toggle switch setting to REMOTE for remote operation (if
E - .
18 o required)
+19| ©
-20| ©
wal  Modbus

1) Place both toggle switches in LOCAL
2) Press ® and select Login

3) Select Advanced Setup
Advanced Setup

Quick .
Start Login
Advanced
Test Setup
_ _ Display
Diagnostics
g Setup
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Lead Lag Programming Instructions

Master Boiler

Description

Electrical Connection(s)

Programming Instructions

Master boiler lead lag setup

Sensor | 4 o
15| ©
Alarm [ -
Lead Lﬁg -[ |7 Q
] 18| ©
+19 | O
- o

scal  Modbus

1)
2)
3)

4)
5)
6)
7)
8)
9)

Place both toggle switches in LOCAL
Press @ and select Login

Select Advanced Setup
Advanced Setup

Quick

Start Login

Test Advanced

Setup

Display

Di st
iagnostics Setup

Select System

Select System ID & Access
Verify MB1 Modbus address = 1
Verify MB2 Modbus address = 1
Select CH Config (twice)

Select Modulation Sensor = S5

10) Select Lead Lag Config
11) Select Lead Lag Master Config
12) Select Master enable = Enable
Fixed Setpoint operation
13) Select Setpoint, and enter desired setpoint using 5-way control

4-20mA/ 0-10Vdc setpoint operation

11) Select Setpoint Source = 4-20mA, and Press K
12) Consult Additional Boiler Parameters section in manual on page 33 using
parameter address 560 and 561.

13) Select Lead Lag Slave Config
14) Select Slave enable = Enabled via SOLA master, and Press ©K
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Slave Boiler

Description

Electrical Connection(s)

Programming Instructions

e Slave boiler lead lag setup

acal

DHwW [ 13
Sensor | 4

Alarm [ 'S

+19

- 20
Modbus

O

o

o

& 0

] IIB &
o

o

1) Place both toggle switches in LOCAL
2) Press ® and select Login

3) Select Advanced Setup
Advanced Setup

Quick

Start Login

Test Advanced

Setup

) . Displ
Diagnostics Se::]u:y
4) Select System
5) Select System ID & Access
6) Select MB1 Modbus address = 2. To be in sequential order
7) Select MB2 Modbus address = 2. To be in sequential order
8) Select Lead Lag Config
9) Select Lead Lag Slave Config

10) Select Slave enable = Enabled via SOLA master, and Press ©K
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Outdoor Sensor connected to Slave boiler 2 (DRH ONLY)

Description Electrical Connection(s) Programming Instructions
e Slave boiler outdoor sensor 5 o Slave Boiler
configuration DRE'WEE [ 1) Place both toggle switches in LOCAL
e  When done correctly, the outdoor perator & O 2) Press ® and select Login
temperature will be shown on the o 3) Select Advanced Setup
Master boiler Flenae I: ? Advanced Setup
Switch 8 o Quik Login
[ ? o Test = |
10| ©
N - Displ
+ | | c Diagnostics Seru:uy
4-2ﬂ|1-|ﬁ.._ [ 12 o 4) Select Sensor Configuration

5) Select Outdoor temp src and Press oK

6) Select S5 and Press oK
Master Boiler
7) Place both toggle switches in LOCAL

8) Press ‘Y and select Login

9) Select Advanced Setup
Advanced Setup

Quick

Start Login
Aduanced
Test Setup
N - Display
D st
iagnostics Setup

10) Select Lead Lag Config
11) Select Lead Lag Outdoor Reset

12) Select Outdoor reset enable = Enable and press oK

13) Set Max outdoor temp (Warm weather shutdown, WWSD)

14) Set Min outdoor temp (Outdoor Design)

15) Set Low Water Temp (Min. Water Temp.)

16) Set Outdoor boost maximum off point (Design Max.)

17) Select CH Config

18) Select Warm weather shutdown

19) Select Warm weather shutdown = Shutdown after demand has ended and press

OK
20) Select Warm weather shdn setpoint

Base load rate adjustment
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Description

Electrical Connection(s)

Programming Instructions

Upon a call for heat the lead
boiler will fire to the specified
base load rate (80%). If the
temperature is not within
Error threshold (5°F) of
setpoint after Interstage
delay (2 minutes) a lag boiler
will be brought online and
will also fire at the base load
rate specified.

Modulation of boilers will
only occur after all boilers in
the Lead Lag system are firing
at the specified base load
rate (80%).

acal

o

o

- ()
IIB &
o

o

Sensor | 4

Alarm [ 5

+19

Modbus

1) Place both toggle switches in LOCAL
2) Press ® and select Login

3) Select Advanced Setup
Advanced Setup

Quick .
Start Login
Advanced
Test Setup
_ _ Display
Diagnostics
g Setup

1) Select Lead Lag Config
2) Select Lead Lag Master Config

3) Select Base load common rate = 80.0%, and press ©K
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Additional Boiler Parameter Instructions

There are some parameters that are not accessible through the Advanced Setup within the HAPI display.

Temperature related parameters must be entered in degrees Celsius. For example, 50°F = 10.0°C. The value “100” is entered
into the display. Refer to the next page for a conversion table.

Safety related parameters should not be altered as this will send the control into a Lockout 2 condition, and the HAPI display
cannot recover from this. If such an issue arises, the R7910B1009 Honeywell SOLA ignition control must be replaced.

Press @ > Advanced Setup > System Config > System Config > General Config
General Config

Addr: 11
Llalue: 112

R/l result: Read 0K

) fid, 2ddr
ualue
ﬁEJ

rite

1) Locate the parameter that requires adjustment and cross reference with Address Number in the table below
2) Select Adj addr > Enter desired address number > Select OK
3) Select Read and press ©K. Check on screen R/W result: Read OK
4) Select Adj value > Enter desired value > Select OK
5) Select Write and press ©K
Parameter Address # Parameter Value
Lead Lag Parameters
Lead Lag modulation back up sensor 559 0 = No backup sensor
1 = Qutlet sensor from lead boiler (Default)
2 = Average outlet sensor from all slave boilers
Lead Lag CH 4ma water temperature 560 -40 — 130°C, (Default: 160°F = 71°C)
Lead Lag CH 20mA water temperature 561 -40 — 130°C, (Default: 160°F = 38°C)
Lead selection method 574 1 = equalize run time (default)
Lag selection method 575 0 = sequence order
1 = equalize run time (default)
Add-stage error threshold 718 0—130°C, (Default: 5°F = 3°C)
Add-stage inter-stage delay 722 0-64800 seconds, (Default: 120 seconds)
Drop-stage threshold 727 0 —130°C, (Default: 5°F = 3°C)
Drop-stage inter-stage delay 731 0-64800 seconds, (Default: 120 seconds)
Lead rotation time 733 0-64800 minutes, (Default: 60 minutes)
Standalone Parameters
CH Enable 208 0 = Disabled, 1 = Enabled
DHW Enable 448 0 = Disabled, 1 = Enabled
DHW Demand Switch 449 0 =Sensor only, 2 = DHW Stat, 9 = Plate Heat Exchanger
CH Demand Switch 556 0 = Room Stat, 7 = Modulation Sensor
CH 4mA water temperature 583 -40 — 130°C, (Default: 160°F = 71°C)
CH 20mA water temperature 584 -40 — 130°C, (Default: 160°F = 38°C)
DHW priority time 452 0 = Disabled (Default)
>0 = DHW priority time (seconds)
After this timer has expired the heater will revert to CH demand
DHW priority source 463 0 = Disabled (Default)
1 =Enables DHW priority algorithm
Preferred Lightoff Rate 666 2500 — 3000 RPM (Default: 3000 RPM)
Combination Parameters
Plate preheat setpoint 689 -40 — 130°C, (Default: 120°F = 49°C)
Plate preheat on hysteresis 691 -40 — 130°C, (Default: 5°F = 3°C)
Plate preheat off hysteresis 692 -40 — 130°C, (Default: 5°F = 3°C)
Plate preheat minimum on time 693 0 - 64800 seconds, (Default: 60 seconds)
Tap detect degrees 694 Rate of temperature drop in DHW sensor when tap detection is declared
0-130°C, (Default: 2°F/ second = 1.1°C/second)
Tap stop DHW-Inlet degrees 697 AT between DHW and Inlet when tap demand is stopped. (Default: 10°F = 6°C)
For an indirect storage tank, use 20°F = 11.1°C
Tap stop Outlet-Inlet degrees 698 AT between Outlet and Inlet when tap demand is stopped. (Default: 4°F = 6°C)
For an indirect storage tank, use 2°F = 1.1°C
Tap detect on threshold 700 When DHW reaches this temperature, heater activates DHW tap algorithm
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Parameter

Pump Parameters

DHW Pump Options 1
DHW Pump Options 2
Boiler Pump Options 1
Boiler Pump Options 2
Auxiliary Pump Options 1
Auxiliary Pump Options 2
Ignition Parameters
Preferred Lightoff Rate

(Default: 115°F = 46°C)

Parameter Value

Address #
298 320
299 49153
300 258
301 49153
753 800
754 16385
666 3000
Fahrenheit [°F] Celcius [°C] Enter Into Display
-20 -28.9 -289
-10 -23.3 -233
0 -17.8 -178
10 -12.2 -122
20 -6.7 -67
30 -1.1 -11
40 4.4 44
50 10.0 100
60 15.6 156
70 21.1 211
80 26.7 267
90 32.2 322
100 37.8 378
110 43.3 433
120 48.9 489
130 54.4 544
140 60.0 600
150 65.6 656
160 71.1 711
170 76.7 767
180 82.2 822
190 87.8 878
200 93.3 933
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Boiler Setup Programming Instructions

Adjust stack limit

Description

Programming Instructions

Adjust stack limit based on
vent material used

PVC: 149°F

CPVC: 194°F

PP, AL29-4C, Stainless steel:

230°F

1) Place both toggle switches in LOCAL
2) Press ® and select Login
3) Select Quick Start

Quick Start
— Quick .
Advanced
Test Setup

_ - Display
Diagnostics
g Setup

4) Select Adjustable Stack limit, and enter desired stack limit rate using 5-way control and press oK

Adjust outlet high limit

Description

Programming Instructions

Adjust outlet high limit

1) Place both toggle switches in LOCAL
2) Press ® and select Login
3) Select Quick Start

Quick Start
) Quick Lodin
Start 4
Advanced
Test Setup

_ - Display
Diagnostics
g Setup

4) Select Adjustable high limit, and enter desired stack limit rate using 5-way control and press ©K
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Alter Homescreen Parameters

Description

Programming Instructions

e To adjust one of five read
only parameters on the
homescreen

EE-me zeveen line 1: System setpaint 182

Suztem setpoint

Operating temp i

Outlet temp ¥TeF
Inlet tem 52 °F
Outdoor temp 20°F
DeltaT 25°F
LL Oper ating temp =400 “F
LL Sustem setpaint 150 °F
Fan speed L0
Flame signal 0.00 uA
Firing rate 0O RFH
DHLI temp TE°F
Stack temp 102 *F
t-20mA input OPEN

1) Place both toggle switches in LOCAL
2) Press ® and select Display Setup

Display Setup
c;:lﬂ‘ Login
Advanced
Test Setup

Diagnostics i

Setup

3) Select Line that needs to be changed and press oK

View burner run time, pump cycles

Description

Programming Instructions

e To view burner run time,
pump cycles for maintenance
and service purposes

4) Place both toggle switches in LOCAL
5) Press ® and select Login

6) Select Advanced Setup
Advanced Setup

Guick _
Start Login
Test Advanced

Setup

. _ Display
1] st
iagnostics Setup

7) Select System Config
8) Select Statistics Config
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PART 7 COMPONENTS

7.1 DIRECT SPARK IGNITER

The direct spark igniter is inserted directly through the
combustion chamber front door and held in place by two torx-
20 screws which must be torqued to 1 ft-Ib (1.4 Nm). Care
must be taken when removing and/or installing the igniter.
Always remove the igniter prior to removing the fan assembly
for inspection of the burner and heat exchanger.

When replacing the igniter do not over tighten the mounting
screws. Torque the screws to no more than 10 in-Ib.

Figure 27: Direct Spark Igniter

During a trial for ignition sequence a properly operating igniter
will generate a continuous spark with a 13/64” (5.2mm) spark
gap. It is recommended to clean the direct spark igniter using
steel wool as required. DO NOT use sandpaper or grit-cloth
since this will contaminate the metal surface.

7.2 FLAME SENSOR

The flame sensor is inserted directly through the combustion
chamber front door and is screwed into the combustion
chamber front door by torx-20 screws. Care must be taken,
when installing the flame sensor, to align it perpendicular to
the fan flange and parallel to the burner tube and not to over
tighten.

Figure 28: Flame Sensor

The ignition module relies on the flame sensor to provide a
flame rectification signal. Oxide deposits, improper placement
or damaged ceramic insulator will result in insufficient signal
leading to ignition module lock out. For proper operation
minimum 0.8Vdc must be fed back to the module. Oxide
deposit on the sensor rod must be removed with steel-wool.
DO NOT use sand-paper or grit-cloth since this will

contaminate the metal surface.

7.3 COMBUSTION AIR FAN

DynaMax HS uses a modulating air fan to provide combustible
air/gas mix to the burner and push the products of combustion
through the heat exchanger and venting system. The fan
assembly consists of a sealed housing and fan wheel
constructed from spark resistant cast aluminum. The fan is
operated by a fully enclosed 120 VAC, Single-Phase EC/DC
electric motor. The fan housing and motor assembly is fully
sealed and SHOULD NOT be field serviced. The power draw
of the motor is proportional to the modulated gas input rate of
the appliance.

7.4 GAS VALVE
Figure 29: DynaMax HS 200 -250/260 Gas Valve

Inlet gas
pressure

Figure 30: DynaMax HS 299 -399 Gas Valve

Inlet gas
pressure

The gas valve supplied with the DynaMax HS boiler is a
combined valvel/venturi assembly. A servo pressure regulator
is incorporated into the gas valve to provide stable gas supply.
Pressure taps are provided to check inlet and outlet gas
pressures. An internal fine mesh screen is incorporated in the
inlet of the gas valve to prevent debris from entering the
combustion chamber. Gas valves are factory set at low and
high fire and modulates to maintain combustion
characteristics across the full operating range.

7.5 OUTER JACKET

The outer jacket assembly is constructed from mirror finish
stainless steel. This ensures a long life for the jacket
assembly, with full integrity
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PART 8 TROUBLESHOOTING
Table 18: Troubleshooting Table
COMPONENT FAILURE MODE ANALYSIS

Incoming Power

» Two wires interchanged

* No effect on safety
* Live and Neutral wires are interchanged.

Transformer Tripped

* The 24Volts and 120 Volts wired
are interchanged

+ Transformer immediately burns out, replace transformer

Pump Fails to

*» Wiring Issue

» Check that wires are correctly wired from the DynaMax HS
Controller to the pump delay relay.
» Check that 115V is delivered to pump coil.

* Faulty Pump on a wet rotor pump

* Pump impeller may be stuck. Use a flat head screwdriver
on face of pump to turn impeller manually

Circulate . Rep|ace Pump
* Air in the piping system « Purge all air from the piping system
* Internal Fault on DynaMax HS * Replace DynaMax HS Controller
Controller
* System pressure exceeds relief * Replace the standard relief valve with a higher rated valve
Relief Valve valve setting up to the maximum pressure of the heat exchanger.

Improperly sized expansion tank.

Flow Proving
Device/ LWCO

* Flow Proving Device/ LWCO
contacts are open

* Verify LED’s on current sensing transformer during a heat
demand (wall hung)

* Check flow switch paddle (floor mount)

» Verify for closed valves or obstructions in boiler piping

* Verify that all air has been purged from the system

« Verify that wiring is correct

Flame Failure
(Pressing the manual
OK button on the
DynaMax HS Control
Panel to restart the
ignition sequence)

* The boiler has failed to ignite the
burner after 3 consecutive
attempts

« Verify that all air has been purged from gas line

* Inspect spark electrode and related wiring for damage and
connection errors

« Verify that the ignition fan speed is set to 3000 RPM
through fan diagnostics screen.

* Verify that boiler is properly grounded

» Verify incoming gas supply pressure and that it coincides
with Table 9.

« Verify that the vent/ air inlet piping (if equipped) are
correctly installed and obstructions are not present.

» Check wiring from DynaMax HS Controller, Gas Valve
Transformer and Gas Valve Relay. If a signal cannot be
detected, the DynaMax HS Controller needs to be
replaced

« If 24 VAC is present, check the outlet of the valve to
ensure that gas is flowing. With a manometer connected
to the outlet pressure tap of the gas valve a negative
pressure should be present during pre-purge. When the
valve is energized a change in pressure should occur, if
no change is detected the gas valve has failed to open or
it is passing insufficient amount of gas. If this is an initial
startup increase the low fire gas setting by ¥ turn
clockwise.

* Inspect flame sensor and associated wiring. Replace if
necessary

* Inspect the burner. Refer to Burner Maintenance in section
9.7

* Replace the DynaMax HS Controller
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SYMPTOM

FAILURE MODE

ANALYSIS

Flame Disappears
During a Run Cycle
(Pressing the manual
OK button on the
DynaMax HS Control
Panel to restart the
ignition sequence)

» The DynaMax HS boiler was
running and flame signal suddenly
disappeared.

* Lockout: 106, 107, 108, 109

» Alert 149, 150

« Verify that minimum fan speed is greater than 2500 RPM

« Verify that all air has been purged from gas line

* Inspect spark electrode and related wiring for damage and
connection errors.

« Verify that boiler is properly grounded

« Verify incoming gas supply pressure and that it coincides
with Table 9.

+ Verify that the gas line connections to the boiler are
adequate

* Verify that the vent/ air inlet piping (if equipped) are
correctly installed and obstructions are not present

« Verify that 24 VAC is being supplied to the gas valve
during ignition. If a signal cannot be detected, the
transformer needs to be replaced

* Inspect flame sensor and associated wiring. Replace if
necessary

* Inspect the burner. Refer to Burner Maintenance in section
9.7

* Replace the DynaMax HS Controller if necessary

Noisy Operation

» Supply Gas Issue

» Refer to Part 3 Gas Connection in this manual.

* Natural Gas Pressure should read between 3” w.c. and
14" w.c.

» L.P. Gas Pressure should be at 11” w.c.

* Air/Gas Mixture Issue

* Refer to Gas Valve Adjustment Procedure in section 10.2
of this manual for the proper combustion setting.

* Air Inlet and/or Vent configuration

* Refer to Part 2 Air Inlet and Venting

* Dirty/ Damaged burner

* Refer to Burner Maintenance in section 9.7 of this manual
for the burner removal and inspection procedure. Clean or
replace the burner, if required.

* Air in the piping system

* Purge all air from the piping system

* Incorrect igniter gap

» Check that spark gap is 9/64”

Auto Reset High
Limit Trips

* The outlet temperature has
exceeded the setpoint temperature
specified.

« Alert 63, 67, 79, 137, 276-281

* ILK off

* Verify that the system is full of water and that all air has
been properly purged from the system.

« Verify that the boiler is piped properly. Refer to Piping
Diagrams in Section 13 of this manual.

* Verify that 120VAC is being supplied to the boiler pump on
a call for heat. If voltage cannot be detected check wiring.

* Verify that the pump is circulating when 120VAC is
detected. If not, pump impeller may be stuck. Use a flat
head screwdriver on face of pump to turn impeller
manually, if possible.

« If 120VAC is present during a call for heat, but the pump
still does not circulate, replace the pump.

* Replace the main DynaMax HS Controller if necessary

Manual Reset High
Limit Trips

» Manual Reset Safety High Limit
tripped, outlet temperature in excess
of 210°F

 Alert 63, 67, 79, 137, 276-281

* ILK off

» Verify that the capillary tube is broken. If this is the case,
replace Manual Reset High Limit

* Verify that the system is full of water and that all air has
been properly purged from the system.

« Verify that the boiler is piped properly. Refer to Piping
Diagrams in Section 13 of this manual.

« Verify that 120 VAC is being supplied to the boiler pump
on a call for heat. If voltage cannot be detected check
wiring.

* Verify that the pump is circulating when 120 VAC is
supplied. If so, pump impeller may be stuck. Use a flat
head screwdriver on face of pump to turn impeller
manually.

+ If 120 VAC is present during a call for heat, but the pump
still does not circulate, replace pump.
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SYMPTOM FAILURE MODE ANALYSIS
» Stack temperature has exceeded * PVC: Reduce desired setpoint to less than 140°F.
the limit set on the boiler. » Measure the resistance of the flue sensor at room
* Alert 125, 353 temperature, it should be approximately 10kQ.
* PVC: 149°F
* CPVC: 194°F
* PPE: 230°F
« Stainless Steel, AL29-4C: 250°F
T * Outlet temperature has exceeded Verify that the system is full of water and that all air has
emperature L
Overshoot limit temperature been properly pur'ged. from the system
« Alert 63, 67, 79, 137, 276-281 « Verify that the boiler is piped properly.
* ILK OFF « Verify that adequate power is supplied to pump on a call
for heat. If voltage cannot be detected check wiring
« Verify pump is circulating when power is supplied. If so,
pump impeller may be stuck.
* If power is present during a call for heat, but the pump still
does not circulate, replace the pump.
» Replace the DynaMax Controller, if necessary.
* Inlet sensor, Alert: 91 « Verify that the sensors are connected
Sensor Not * Outlet sensor, Alert: 92 * Verify that they are wired correctly.
Connected * DHW sensor, Alert: 93 » Measure the resistance of the sensors, 10kQ sensors.

* Flue sensor, Alert: 95
» Outdoor sensor, Alert: 96

* Replace the sensor if necessary

Fan Not Turning

* Fan refuses to rotate
 Alert 122, 123, 128, 129, 130,131,
132

» Check fan power wires
* Fan signal wires are interchanged
» Minimum fan speed must be greater than 1500 RPM

Blocked Flue Switch

» Check gas pressure switches, if
equipped

« Alert 63, 67, 79, 137, 276-281

* ILK OFF

* Blocked flue switch wire(s) is/are loose

* Blocked flue switch is set too light if it trips at full fan
speed, reduce sensitivity by turning screw 1 turn
clockwise.

Flame Detection is

* Flame detection is present when no
visible signs of a flame exist
* Lockout 105, 158

» Verify supply voltage for proper polarity.
» Check external wiring for voltage feedback
» Check internal wiring for proper connections

outof Sync » Check the flame sensor and verify that it is clean
* Replace DynaMax HS Controller
* Blank display screen » Check S4 switch position on ignition module. Switch is
pushed towards J5 connector
Blank Display * Check that display is connectec_i to the standalone
Screen connector on the back of the display

Replace fuse with factory 3.15A fuse.
* DO NOT use alternates as it may damage the DynaMax
HS Controller

Internal Fault

* Alert 3-9, 20-31
* Lockout 10-18, 32-46, 58-60 ,97-
99, 143-148

* Reset SOLA
« If fault persists, replace SOLA
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Manual Reset Codes*

Automatic Reset Codes

# Description
0 None
1-31 Internal hardware error
47 Flame rod to ground leakage
49 24VAC low/high
64 Fan speed not proved, ignition failure
67 Blocked flue condition
79 Heater Outlet high limit tripped
82 Stack limit tripped (PVC: 149°F, CPVC: 194°F,
PPE: 230°F, SS, AL29-4C: 250°F)
91 Inlet sensor fault
92 Outlet sensor fault
93 DHW sensor fault
95 Stack sensor fault
96 Outdoor sensor fault
105 Flame detected out of sequence
106 Flame lost in Main Flame Establishing Period
(MFEP)
107 Flame lost early in run
108 Flame lost in run
109 Ignition failed
112 Pilot test flame timeout
113 Flame circuit timeout
149 Flame detected

* To eliminate the hard lockout error,

1)

Press the ©K button to clear the error on screen

# Description
0 None
29 | Burner switch turned OFF
30 | Burner switch turned ON
47 | Flame rod to ground leakage
49 | Abnormal 24Vac voltage
50 | Modulation Fault
61 | Anti-short Cycle
62 | Fan speed not proved
67 | Interlock Off, safety circuit is open
69 | Pilot test hold
78 | Demand lost in run
79 | Outlet high limit tripped (internal limit)
81 | Delta-T limit exceeded (30°F)
91 | Inlet sensor fault
92 | Outlet sensor fault
93 [ DHW sensor fault
95 [ Stack sensor fault
96 | Outdoor sensor fault
97- | Internal Fault
99
128 | Fan speed failed during prepurge
129 | Fan speed failed during preignition
130 | Fan speed failed during ignition
131 | Fan movement detected during standby
132 | Fan speed failed during run
137 | Interlock failed to close, safety circuit is open
110 | Ignition failure occurred
111 | Flame current below threshold (0.8Vdc)
149 | Flame detected
150, | Flame not detected
291
301 | Interlock Off, safety circuit is open
309
460 | Interlock off during burn, safety circuit is open
614 Lead boiler was rotated based on measured run

time
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Ignition Failed displayed on screen
Hold 109: Ignition failed

An ignition error occurs when 3 consecutive attempts at lighting the burner have failed. This is a manual reset error where the
technician must press OK to clear the error.

Checkgnionspeedbetween | N0 [ acust goion speee
> to 3000 RPM
System Monitor
YES
Check for constant spark for 6 NO Adjust igniter gap to NO Replace igniter and
seconds across spark igniter > 3/16” and/or clean > graphite igniter
ianiter aasket
YES
\ 4
. : ) NO Check regulator for
Check incoming gas pressure is 5| Proper static incoming
between 3” and 14” w.c. gas supply pressure
YES
y
Turn high fire screw counter- NO - Verify gas valve is
clockwise ¥4 turn at a time > being powered by
ignition control
YES
Y Check fl
. NO eck flame sensor NO .
Burner lights off and stays on ; Position flame sensor
> for carbon dep_osns, P sothatitis closer to
and clean if the burner
necessarv
YES
y
Adjust high fire combustion to NO CO, <8.5% NO CO2>9.0%
8.5 —9.0% CO, »|  Turn high fire screw Turn high fire screw
counter-clockwise clockwise
YES
y
Adjust low fire combustion to NO - CO, <8.0% NO CO,>8.5%
8.0 — 8.5% CO; »|  Tum low fire screw Turn low fire screw
clockwise counter-clockwise
YES
A 4

Recheck high-fire combustion:
8.5-9.0% CO;
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Hold 63: LCI OFF (Flow Switch, LWCO, Blocked Flue Switch)
Hold 67: ILK OFF (Gas Pressure Switch, High Limit)

Alert 303: Abnormal Recycle: ILK off during drive to Purge

Alert 304: Abnormal Recycle: ILK off during Measured purge time
Alert 305: Abnormal Recycle: ILK off during Drive to Pre-igntion
Alert 306, 307: Abnormal Recycle: ILK off during Pre-ignition
Alert 308: Abnormal Recycle: ILK off during Main Flame

Alert 309: Abnormal Recycle: ILK off during Ignition Period

This error can indicate a blocked flue or blocked intake condition, low gas pressure switch tripped (optional) or high gas pressure
switch tripped (optional). To identify the safety that is open set the multimeter to Vac and measure the voltage from one contact to
ground. The contacts produce a 24Vac when the circuit is closed.

Is Blocked flue switch (N/C)
closed when fan is not turning?

NO

Replace blocked flue switch

YES

y
Is vent and/or air intake

YES

\ 4

(P/N: 8021205256)

blocked?

NO

A\ 4

YES

Clear vent and/or
air intake
termination

High Gas Pressure Tripped?

NO

\4

YES

High gas pressure
switch (C6097B,

YES

N/C) set to 14” w.c.

Low Gas Pressure Tripped?

NO

Turn blocked flue switch set

screw 1-2 turns clockwise,

until burner stays on at high
fire

\4

Low gas pressure YES

\4

Check incoming
gas pressure and
reset high gas
pressure switch

switch (C6097A,
N/O) set to 3” w.c.

\4

Check incoming
gas pressure and
reset low gas
pressure switch
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Hold 63: LCI OFF (Flow Switch, LWCO, Blocked Flue Switch)
Hold 67: ILK OFF (Gas Pressure Switch, High Limit)

Alert 303: Abnormal Recycle: ILK off during drive to Purge

Alert 304: Abnormal Recycle: ILK off during Measured purge time
Alert 305: Abnormal Recycle: ILK off during Drive to Pre-igntion
Alert 306, 307: Abnormal Recycle: ILK off during Pre-ignition
Alert 308: Abnormal Recycle: ILK off during Main Flame

Alert 309: Abnormal Recycle: ILK off during Ignition Period

The flow switch is not closed or the low water cutoff (LWCO, optional) was tripped. This is an automatic reset error and as soon as
flow is proven this error resolves itself. To identify the safety that is open set the multimeter to Vac and measure the voltage from
one contact to ground. The contacts produce a 24Vac when the circuit is closed.

Is pump powered? NO - Check pump wiring
| and pump delay relay
YES
v Check operation of
Is there a current NO R paddle style flow
transformer > switch installed on
outlet of DynaMax HS
YES
\ 4
Use meter to verify NO Check that automatic YES
amperage draw on pump » airvent thumbscrew is »| Purge air from water lines
and verify it with rating label loose
on pump
YES
Turn off power to boiler
Is there a double loop through NO R and loop Black 16 wire
the current transformer? »| twice through current
transformer
YES
Check for contact closure - . .
across terminals 7 and 8 on Check wiring from Insert jumper wire
field terminal board (perform NO current transformer or NO across terminals 7 and
this step after verifying »( paddle flow switch to > 8 on field terminal
paddle style flow switch is field terminal board board (temporary
operational) measure)
YES
. YES Replace ignition
Check for 24Vac signal at > control

J5-1

NO

y

Check wiring between green
field terminal board and
ignition module 44






(Lt AT s )

Stack limit exceeded displayed on screen

Alert 125: Modulation was limited due to stack limit

Alert 353: Abnormal recycle: stack limit

A flue gas error occurs when the stack temperature has exceeded the maximum limit allowed by the vent material. This is an
automatic reset error, when the stack temperature drops 20°F below the limit allowed the boiler is allowed to restart and an ignition
attempt is made if the call for heat is not yet satisfied. In the event that a setpoint greater than 150°F is selected and PVC venting is
used the setpoint must be reduced to below 150°F to avoid nuisance flame failures. If a setpoint greater than 150°F is required,
venting with CPVC, AL29-4C, 316LL or PPE is strongly advised.

The stack temperature is between 15-30°F above the incoming (return) water temperature to the appliance.

Adjust CH and/or

Is vent material PVC plastic? YES DHW Setpoint to
(white in colour) 150°F or less to avoid

nuisance trips

v

NO

y

Select the correct vent
material setting through

boiler display
Vent Material Maximum Flue Temperature [°F]
PVC 149
CPVC 194
PPE 230
AL29-4C 300+, limited only by rating of seals
316L Stainless Steel 300+, limited only by rating of seals
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Alert 291: Abnormal Recycle: Flame was not on at end of ignition
Alert 294: Abnormal Recycle: Flame was lost during Run

Alert 324: Abnormal Recycle: Hardware flame bias

Alert 377: Abnormal Recycle: Hardware flame bias delta

This type of failure indicates a flame rectification signal issue through the flame rod.

Is Flame sensor plug secure?

NO

YES

y

Check continuity of flame
sensor wire from flame sensor
to ignition control, J1-2

NO

Fasten flame sensor plug securely to
flame sensor wire and check for
corrosion deposits at wire terminals

YES

y

Remove flame sensor and clean
if necessary

NO

Replace sensor wire since corrosion
can affect the perceived flame signal
significantly and position it away from
the heat exchanger

Bend flame sensor
closer to burner

NO

A

Replace flame sensor and
graphite flame sensor gasket

(Lt AT s )
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8.1 SETTING THE CORRECT COMBUSTION

1) Switch the main power off to the boiler by placing the
toggle switch in the ‘OFF’ position

2) Switch the main power on to the boiler and adjust set
point so that boiler begins ignition sequence.

3) Observe the boiler as it goes through its startup cycle
and operates at high fire.

4) Insertthe combustion measurement probe into the stack
when high fire operation is observed. Check to see that
fan is running at maximum fan speed using the control
panel.

5) The combustion values should reside in the range listed
in Table 31. If combustion values are not within this
range refer to Section 10.2 Gas Valve Adjustment
Procedure to correct this issue.

Table 19: Combustion Values

To adjust the high-fire setting

1) Pressthe € button
2) Select Test and press oK

3) Select Forced Rate and press oK
4) Select Set High Fire

Locate the input adjustment screw on the side of the venturi.
Turn the screw 1/8 turn in either way for each adjustment to
keep track of the adjustments. After adjusting the screw wait
a moment for the combustion levels to stabilize before
attempting to make any further adjustments. Continue this
procedure until combustion levels are satisfied.

Increase CO2 Decrease CO2

6) When the combustion values are satisfied record these
values as Camus® requires these for warranty
purposes.

7) Remove the combustion measurement device and
switch the main power off to the boiler by placing the
toggle switch in the ‘OFF’ position.

8) Replace the flue temperature sensor back to its proper
location.

8.2 GASVALVE ADJUSTMENT PROCEDURE

If adjustment of the gas valve is required use the following
procedure.

In order to perform adjustments to the gas valve the
DynaMax HS must be firing before proceeding.

DM 0200 — 250, 260
Figure 56: Venturi & Gas Valve Assembly

Natural Gas Propane
High Fire
O, co o, co 8
<100 Adjustment Counter-

Max. 1 g 59 - 9.0% 9.5% - <100 ) Clockwise
Fire PPM 10.0% PPM Clock Wise
M.in. 8.0% - 8.5% <100 9.0% - 9.5% <100 Select Stop Test to return to normal operation or the boiler
Fire PPM PPM will return to normal operation after 5 minutes

To adjust the low fire setting

1) Pressthe @® button

2) Select Test and press oK

3) Select Forced Rate and press oK

4) Select Set Low Fire

The DynaMax HS should respond immediately and fire at
minimum fan speed. This screw is covered with a cap, which
can be removed using a Torx 40 screwdriver. When the
correct combustion values are achieved replace the screw
cap back on to the gas valve.

Increase CO2 Decrease CO2

Low Fire

Low-fire adjustment screw
(use Torx 40 for adjustment,

Gas Valve

clockwise increases CO2) o

|

High-fire adjustment screw E.*: "

(use slotted screwdriver for -ty ]

adjustment, counter- "\:f.f"w-}.’-: Lol
fra. I )

.-

clockwise increases CO,) o

Venturi

Adjustment

Clockwise

Counter-
Clock Wise

Select Stop Test to return to normal operation or the boiler

will return to normal operation after 5 minutes
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DM 299 — 399
Figure 57: DM 299 — 399 Gas Valve

Low-fire air gas ratio adjustment
(use Torx 40 for adjustment,
clockwise increases CO,)

High-fire air gas ratio adjustment
(Use slotted screwdriver for
adjustment, counter-clockwise
increases CO>)

To adjust the high-fire setting

1) Pressthe button

2) Select Test and press oK

3) Select Forced Rate and press oK

4) Select Set High Fire

Locate the high-fire adjustment screw on the top side of the
gas valve. The screw can be identified by a red cylinder
casing around the screw. Turn the screw 1/8 turn in either
way for each adjustment to keep track of the adjustments.
After adjusting the screw wait a moment for the combustion
levels to stabilize before attempting to make any further
adjustments. Continue this procedure until combustion
levels are satisfied.

Increase CO2 Decrease CO2

High Fire
Adjustment

O

Counter- .
Clockwise

Clock Wise

Select Stop Test to return to normal operation or the boiler
will return to normal operation after 5 minutes

To adjust the low fire setting

1) Pressthe button

2) Select Test and press OK

3) Select Forced Rate and press OK

4) Select Set Low Fire

The DynaMax HS should respond immediately and fire at
1500 RPM. When this is achieved locate the low fire
adjustment screw as illustrated in Figure 57. When the
correct combustion values are achieved replace the screw
cap back on to the gas valve.

Increase CO2 Decrease CO2

Low Fire
Adjustment

Counter-
Clock Wise

Clockwise ‘

Select Stop Test to return to normal operation or the boiler
will return to normal operation after 5 minutes

DM 500 — 800
Figure 58: DM 500 - 800 Gas Valve

Lift top cover to access high fire
air/gas ratio adjustment (use 3mm
allen key for adjustment, counter-
clockwise increases CO»

Low-fire air/gas ratio
adjustment, use Torx 40 for
adjustment, clockwise
increases CO>

Gas Inlet

To adjust the high-fire setting

1) Pressthe button

2) Select Test and press oK

3) Select Forced Rate and press OK

4) Select Set High Fire

Locate the input adjustment screw on the top side of the gas
valve. Turn the screw 1/8 turn in either way for each
adjustment to keep track of the adjustments. After adjusting
the screw wait a moment for the combustion levels to
stabilize before attempting to make any further adjustments.
Continue this procedure until combustion levels are satisfied.

Increase CO2 Decrease CO2

O

Counter-
Clock Wise

O

Clockwise

High Fire
Adjustment

Select Stop Test to return to normal operation or the boiler
will return to normal operation after 5 minutes

To adjust the low fire setting

1) Pressthe button

2) Select Test and press oK

3) Select Forced Rate and press OK

4) Select Set Low Fire

The DynaMax HS should respond immediately and fire at
1500 RPM. When this is achieved locate the low fire
adjustment screw as illustrated in Figure 58. When the
correct combustion values are achieved replace the screw
cap back on to the gas valve.

Increase CO2 Decrease CO2
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Low Fire O O

Adjustment Counter-

Clockwise Clock Wise

Select Stop Test to return to normal operation or the boiler
will return to normal operation after 5 minutes

PART 9 MAINTENANCE

CAUTION

It is important that all gas appliances be serviced by a
qualified technician trained by Camus® Hydronics. Itis in
your own interest and that of safety to ensure that all local
codes, and all the “NOTES” and “WARNINGS” in this
manual are complied with. To service or adjust this
appliance, it is imperative that the serviceman utilize a
combustion analyzer to read CO2 and CO according to
Camus® Hydronics recommendations.

Listed below are items that must be checked to ensure safe
reliable operations. Verify proper operation after servicing.

9.1 EXAMINE THE VENTING SYSTEM

Examine the venting system at least once a year. Check
more often in the first year to determine inspection interval.
Check all joints and pipe connections for tightness, corrosion
or deterioration. Flush the condensate drain hose with water
to clean. Clean screens in the venting air inlet system as
required. Have the entire system, including the venting
system, periodically inspected by a qualified service agency.

9.2 VISUALLY CHECK MAIN BURNER FLAMES

At each start up after long shutdown periods or at least every
six months. A burner view port is located on the combustion
chamber front door.

CAUTION
The area around the burner view port is hot and direct
contact could result in burns

Figure 31: Normal Burner Flame Profile (short dense
and blue)

e Normal Flame: A normal flame at 100% of burner input
is blue, with a well-defined flame and no flame lifting.

e Yellow Tip: Yellow tipping can be caused by blockage
or partial obstruction of air flow to the burner.

e Yellow Flames: Yellow flames can be caused by
blockage of primary air flow to the burner or excessive
gas input. This conditon MUST be corrected

immediately.
If improper flame is observed, examine the venting system;
ensure proper gas supply and adequate supply of
combustion and ventilation air.

9.3 CLEANING BOILER HEAT EXCHANGER
Figure 32: Heat Exchanger & Burner Assembly

HEAT EXCHANGER DOOR

FLAME
SENSOR

IGNITER BURNER

GAS
MIXING TUBE !

a) Turn the main power off to the boiler

1) Shut down boiler:

b) Shut off gas supply at the main manual valve in
the gas piping of the main appliance

¢) DO NOT drain the boiler unless it will be exposed
to freezing temperatures. If using antifreeze fluid
in the heat exchanger, DO NOT drain.

2) Allow time for the boiler to cool to room temperature if it
has been firing.

3) Wall Hung: Remove both the stainless steel upper
jacket and the lower sheetmetal jacket.

Floor Mount: Remove front stainless steel panel.

4) Remove igniter and flame sensor electrodes. If
necessary, clean with steel wool. DO NOT use
sandpaper.

5) Remove the fan/ mixing tube assembly from the heat
exchanger door.

6) Remove burner.
7) Examine burner and clean if required as per 9.7.1.

8) Examine heat exchanger surfaces to determine if
cleaning is required. If cleaning is required remove the
(6) nuts fastening the heat exchanger flange from the
heat exchanger.

9) Disconnect the condensate hose from the heat
exchanger and connect a 5/8” diameter hose (field
supplied) from the bottom of the heat exchanger to a
drain
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10) Use water proof material to carefully cover the refractory
at the rear of the combustion chamber of the heat
exchanger.

11) Use a vacuum cleaner to remove any debris that has
collected on the heat exchanger surfaces. DO NOT use
any type of solvent.

12) Brush the heat exchanger with a nylon bristle brush. DO
NOT use a metal brush. Re-vacuum the heat
exchanger.

13) Finish cleaning by wiping down the boiler heating
surfaces with a clean, damp cloth.

14) Rinse out any additional debris with a low pressure
water supply. Start rinsing from the rear of the heat
exchanger and slowly working your way towards the
front of the heat exchanger.

15) Remove the water proof material after cleaning is
complete.

16) Re-install the heat exchanger door by evenly torqueing
down the (6) nuts to 3 ft-Ibs, burner, igniter and flame
sensor, and fan/ mixing tube assembly. Fasten the nuts
back to the heat exchanger assembly.

17) Re-connect the fan assembly to the boiler mixing tube.

18) Re-connect the condensate hose to the heat
exchanger.

NOTE

All gaskets on disassembled components must be
replaced with new gaskets/sealant on re-assembly, if
required. Gasket kits are available from the factory

CAUTION

When the vent system is disconnected for any reason it
must be reassembled and resealed according to vent
manufacturer’s instruction

9.4 CONDENSATE TREATMENT

Condensate occurs when the products of combustion are

cooled below their dew point in the heat transfer process.

The liquid condensate formed from this high efficiency heat

transfer process is mildly acidic.

e The condensate will typically have a pH ranging from 4.0
to 5.0 as it is discharged from the condensate drain of
the appliance.

e The condensate collection box inside each DynaMax
HS where the condensate is collected is constructed of
a non-corrosive material.

e All materials external to the appliance in contact with the
condensate must be corrosion resistant.

e Condensate must be able to flow freely from the
appliance. All condensate flow is accomplished by
gravity requiring a minimum downward slope of 1/4” per
foot (21mm/m) to ensure proper flow to a suitable drain.

e All condensate piping and connections must be easily
accessible for routine maintenance and inspection.

e Use solid piping when running condensate line across
the floor.

e Check neutralized pH level regularly or as required by

local jurisdiction. Replace neutralizer medium as
required.

Neutralizer medium is expected to last approximately three
to six months depending on the amount of condensate
produced.

» Condensate Produced, USgal/h = [KBtu/h Input / 100]

In higher temperature systems less condensate will be
produced, extending the life of the neutralizer media. Media
viability can be verified with pH test strips (i.e. litmus paper).
Replace media as needed to maintain neutral state of
discharged condensate, as required by code. The
condensate disposal should also be checked for any
sediment buildup and to make sure that it is clean and
remains unobstructed.

Many jurisdictions will require the acidic condensate to be
neutralized before it can be placed in a drain system.

e Aneutralizer, calcium carbonate, to control the pH of the
liquid discharged to a drain system is provided with
every DynaMax HS boiler.

e As the reservoir fills, it provides an extended residence
time to neutralize the condensate.

e Residency time in the neutralizer reservoir allows time
for the pH to be raised.

e  Prime the neutralizer reservoir with 1 liter of water.

As the condensate migrates through the reservoir in typical
applications the pH is controlled to a range of 5.5 to 6.0
before exiting the system. Always check with local codes for
specific requirements.

9.5 IGNITER AND FLAME SENSOR
ELECTRODES

The direct spark igniter is to be checked at every service

interval. Clean the direct spark igniter as required to maintain

peak ignition efficiency.

1) Turn off main electrical power to the appliance.
2) Turn off main manual gas shutoff to the appliance.
3) Locate the direct spark igniter and flame sensor.

4) Disconnect the power lead to the direct spark igniter
and flame sensor

5) Loosen and remove the two (2) torx screws that
hold the igniter and flame sensor to the heat
exchanger flange.

6) Pull the igniter horizontally out of the heat
exchanger flange. Use care, do not hit or break the
igniter leads.

7) Remove any debris that has accumulated on the
electrodes using steel wool. If the electrodes cannot
be cleaned to their original appearance,
replacements are needed. Do not use sand-paper
since this will contaminate the surface.

8) Check that the igniter and flame sensor gaskets are
still in good condition (no tears or seams). If the
gaskets are in good condition the electrodes can be
re-installed back to the heat exchanger flange.
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9) Check that the igniter gap is 13/64”.

10) Tighten the mounting screws to no more than 10 in-
Ib.

9.6 CHECK IGNITER GROUND WIRING

1) Inspect boiler ground wire from the heat exchanger
flange to ground on boiler. Check boiler ground wire
continuity.

2) Verify that all wiring is in good condition and is
securely anchored.

9.7 BURNER MAINTENANCE

The burner should be removed for inspection and cleaning
on an annual basis. An appliance installed in a dust or dirt
contaminated environment will require inspection and
cleaning on a more frequent schedule. The fan assisted
combustion process may force airborne dust and dirt
contaminants, contained in the combustion air, into the
burner. With sustained operation, non-combustible
contaminants may reduce burner port area, reduce burner
input or cause non-warrantable damage to the burner. Never
operate this appliance during construction.

Airborne contaminants such as dust, dirt, concrete dust or
dry wall dust can be drawn into the burner with the
combustion air and block the burner port area.

9.7.1 Burner Removal and Cleaning
Access to the burner will require the following steps:

e  Turn off main electrical power to the appliance.

e  Turn off main manual gas shutoff to the appliance

e Remove the front cover.

e Disconnect the gas supply to the fan inlet.

e Disconnect the fan motor power wires at the
harness.

e Remove the direct spark igniter and the flame
Sensor.

e Remove the T-25 screws holding the front burner
flange in place to gain access to the burner.

e  The burner can now be pulled horizontally out of the
heat exchanger cavity.

e Use care to prevent damage to the knitted metal
fiber of the burner surface.

e Wash the burner with water, such as a garden
hose. Never wipe or brush the surface of the
burner.

e For optimal results immerse the burner port area in
a solution of dishwashing detergent and hot water.
DO NOT use chlorine based solvents or cleaning
agents on the burner. Allow the burner to remain in
the solution for a short period of time to remove,
dust, dirt and oil or grease laden contaminants.

e Rinse the burner thoroughly with clean water to
remove any residue from the detergent cleaner

e The burner should be air dried after removal from
the cleaning solution and rinsing.

e Check all gaskets and replace as necessary.
Gaskets affected by heat will not reseal properly
and must be replaced.

e Replace the burner in the reverse order that it was
removed.

NOTE

When the combustion air fan is removed for any reason,
the inlet to the burner must be covered to prevent foreign
objects from falling into the burner. Always look inside the
burner to check for dents. Do not place a burner back into
operation if the inner distribution screen has been dented
during the service operation, call the factory for
recommendations. Use care when removing and handling
the burner, Sharp objects or impact may damage or tear
the metal fiber surface rendering the burner unfit for
service.

9.8 REMOVAL OF COMBUSTION CHAMBER
LINING

The combustion chamber insulation in this appliance
contains ceramic fiber material. Ceramic fibers can be
converted to cristobalite in very high temperature
applications. The International Agency for Research on
Cancer (IARC) has concluded, “Crystalline silica in this form
of quartz of cristobalite from occupational sources is
carcinogenic to humans (Group 1)”. Normal operating
temperatures in this appliance are below the level to convert
ceramic fibers to cristobalite. Abnormal operating conditions
would have to be created to convert the ceramic fibers in this
appliance to cristobalite.

The ceramic fiber material used in this appliance is an
irritant; when handling or replacing the ceramic materials it
is advisable that the installer follow these safety guidelines.

e Avoid breathing dust and contact with skin and
eyes.

o Use NIOSH certified dust respirator (N95).
This type of respirator is based on the
OSHA requirements for cristobalite at the
time this documentation was written.
Other types of respirators may be needed
depending on the job site conditions.
Current NIOSH recommendations can be
found on the NIOSH website at
http://www.cdc.gov/niosh/homepage.html

NIOSH approved respirators,
manufacturers, and phone numbers are
also listed on this website.

o Wear long-sleeved, loose fitting clothing,
gloves, and eye protection

e Apply enough water to the combustion chamber
lining to prevent airborne dust.

e Remove the combustion chamber lining from the
water heater and place it in a plastic bag for
disposal.

e Wash potentially contaminated clothes separately
from other clothing. Rinse clothes washer
thoroughly.

NIOSH stated First Aid

e Eye: Irrigate immediately

Breathing: Fresh air

9.9 COMBUSTION AND VENTILATION AIR

Check frequently to be sure that the flow of combustion air
to the appliance is not obstructed. Unless air is piped directly
to the heater combustion air must be provided to the
mechanical room with openings sized per the requirements
of the current B149 or National Fuel Gas Code. The
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DynaMax HS is setup to allow outdoor combustion air to be
connected directly to the appliance. It is highly
recommended that combustion air be connected directly to
the appliance. For installations in a common boiler room with
atmospheric appliances or if there is the possibility of
negative pressure in the boiler room, the air inlet must be
piped directly to the DynaMax HS.

9.10 GASVALVE VOLTAGE

This appliance uses a transformer to supply a 24 volt
sighal to the Honeywell SOLA. The voltage on the
secondary side should be 24 to 28VAC when measured
with a voltmeter. A secondary voltage of 21VAC or less
supplied to 24VAC components may cause operational
problems.

9.11 COMBUSTIBLE MATERIALS

CAUTION
Keep appliance clear from combustible materials; do not
store GASOLINE and other flammable vapors and liquids
in the proximity of the appliance.

9.12 FREEZE PROTECTION FOR INDOOR &
OUTDOOR INSTALLATIONS

Installations are not recommended in areas where the
danger of freezing exists. Proper freeze protection must be
provided for appliances installed outdoors, in unheated
mechanical rooms or where temperatures may drop to the
freezing point or lower. If freeze protection is not provided for
the system, a low ambient temperature alarm is
recommended for the mechanical room. Damage to the
appliance by freezing is non-warrantable.

e Location - Heating boilers, hot water supply boilers or
water heaters must be located in a room having a
temperature of at least 40°F (5°C).

e Caution - A mechanical room operating under a
negative pressure may experience a downdraft in the
flue of an appliance that is not firing. The cold outside
air may be pulled down the flue and causing a frozen
heat exchanger. This condition must be corrected to
provide adequate freeze protection.

e Freeze protection for the appliance using an indirect coil
can be provided by using hydronic system antifreeze.
Follow the manufacturer’s instructions. DO NOT use
undiluted or automotive type antifreeze.

e Shut-down and draining - If for any reason, the unit is
to be shut off in a space where danger of freezing exists,
the following precautionary measures must be taken:

o Shut off gas supply.

o Shut off water supply.

o Shut off electrical supply.

o Drain the main exchanger and the brazed plate
heat exchanger, if supplied, completely.

o Ensure that the pump and connecting piping are
fully drained.

9.13 FREEZE PROTECTION FOR A HEATING
BOILER SYSTEM (Optional)

e Use only properly diluted inhibited glycol antifreeze
designed for hydronic systems. Camus® recommends

using a 30/70 mixture of glycol antifreeze to water. DO
NOT exceed a mixture of 50/50.

e Follow the instructions from the antifreeze
manufacturer. Quantity of antifreeze required is based
on total system volume including expansion tank
volume.

e Antifreeze is denser than water and changes the
viscosity of the system. The addition of antifreeze
will decrease heat transfer and increase frictional
loss in the boiler and related piping. Where
antifreeze has been wused, to maintain the
temperature rise across the appliance confirm that
the recommended GPM for pure water has been
increased by 15% and the head loss by 20%.

e Local codes require a back flow preventer or actual
disconnect from city water supply when antifreeze is
added to the system.

e Always follow the chemical manufacturer's directions
when filling or topping-up the system with water mixed
with antifreeze. This will prevent any possible reaction
of the water with antifreeze which can create sludge.

PART 10 INSTALLATIONS

WARNING
Before starting the boiler, smell near the floor and around
the boiler for any gas odours or any unusual odour.
Remove the stainless steel jacket and smell the interior of
the boiler. If there is any sign of a gas leak, do not proceed
with startup. Repair all the leaks before attempting to start
the boiler.

WARNING
Propane boilers ONLY — Your local propane supplier adds
an odorant to the propane gas to allow for propane gas
leak detection. In some cases, the added odorant can
fade and the gas may not give off any noticeable odour.
Before startup have the local propane supplier check for
the correct odorant level in the gas.

10.1 CHECKING THE INSTALLATION

Inspect the connections for water, gas and electricity.
Inlet gas pressure must be a minimum of 3" W.C. for
natural gas and 11” W.C. for propane.

e  With the boiler off, open the main gas supply valve and
vent the trapped air from the piping leading to the boiler.
Confirm that all gas connections to the heater are tight
and that there are no missing test plugs.

Refer to Section 8.1 Setting the Correct Combustion of the

manual for recommendations on setting combustion

characteristics

10.2 CHECKING THE CONSTRUCTION

e Check the boiler wiring to see that it agrees with the
wiring diagram supplied.

e  Confirm that all terminal strips and field connections are
identified.

e  Confirm that the DynaMax HS Controller control is set in
the proper mode. In remote mode an external controller
determines the set point and the stage contacts on the
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DynaMax HS Controller are always closed. Auto reset
limits are fixed in all Modes.

e  With the boiler running, check for flue gas leaks along
the inner cabinet joints and around the flue outlet.

e Repair any leaks prior to proceeding to the next step.

e At the factory, adjustments were made to achieve
proper input and acceptable burner performance at full
input and at minimum input.

10.3 HEATING BOILER INSTALLATIONS

Before beginning the installation, consult local codes for
specific plumbing requirements. The installation should have
unions and valves at the inlet and outlet of the appliance so
it can be isolated for service. An air separation device must
be supplied in the installation piping to eliminate trapped air
in the system. Locate a system air vent at the highest point
in the system. The system must also have a properly sized
expansion tank installed. Typically, an air charged
diaphragm-type expansion tank is used. The expansion tank
must be installed close to the boiler and on the suction side
of the system pump (appliance Inlet) to ensure proper
operation. Caution: This appliance should not be operated at
less than 12 PSIG cold. Pressure will rise when hot.
Expansion tank sizing will determine the pressure when the
system is hot. Do not operate the system at less than 18-20
PSIG when hot. Water piping must be supported by suitable
hangers or floor stands, NOT by the appliance. Pipe systems
will be subject to considerable expansion and contraction.
Pipe supports could allow the pipe to slide resulting in noise
transmitted into the system. Padding is recommended. The
boiler pressure relief valve must be piped to a suitable floor
drain. See Section 4.11.

10.4 INSPECT & RECHARGE CONDENSATE
COLLECTION/NEUTRALIZING
RESERVOIR

1) Before starting the unit inspect the condensate
reservoir in the DynaMax HS making sure the
collection box is intact.

2) Remove screw holding lid on to condensate collection
box. Remove lid from the condensate collection box

3) Examine neutralizer medium and refill as necessary
with fresh medium

4)  Fill with fresh water until the water begins to flow out of
drain

5) Re-install the lid and hold-down screw on the
condensate collection box.

WARNING
The condensate collection box must be filled with water
to prevent flue gas emissions from escaping during
boiler operation.

CAUTION
1) Aleak in a boiler “System” will cause the fill system
to introduce fresh water constantly, which may
cause the tubes to accumulate a line/scale build
up. Lime/scale buildup. This will be a NON-
WARRANTABLE FAILURE.

2) If boiler pumps are not operated when treated water
is introduced, a corrosion cell may be created in the
boilers leading to a failure which is not covered by
warranty.

3) Target water quality of treated water to be stable and

neutral with regards to corrosive/scaling properties.
Damage to or failure of the heat exchanger as a
result of scaling or corrosive water quality is not
covered by warranty.

10.5 WATER CONNECTIONS

System pipe size must be in accordance with Table 10
(depending on model) and, between supply and return lines,
must not exceed 50 feet of equivalent length. Connection
sizes at the heater are given in Tables 3 & 5. Any reduction
in recommended pipe size may decrease flow resulting in
high temperature rise across the heat exchanger, boiler
noise, flashing to steam and non-warrantable heat
exchanger damage.

10.6  PIPING LENGTHS

The appliance circulator provides the water flow from the
primary boiler piping, through the boiler and back to the
primary system. Pipe diameter and length are critical to
ensure proper flow through the boiler.

The secondary loop piping to and from the appliance must
have a fully ported ball valve installed in both the supply and
return side piping and will be used for isolation only. The ball
valves must be the same diameter as the installed piping. If
flow control is required, other means of flow control such as
globe valve or flow setter should be used.

10.7 SUMMARY

a) Typical Boiler Installations

General Plumbing Rules

1) Check all local codes.

2) For serviceability, always install unions.

3) Always pipe pressure relief valve to an open
drain.

4) Locate system air vents at highest points of
system.

5) Expansion tank must be installed near the
boiler and on the suction side of the system
pump.

6) Support all water piping.

7) Place drip pan underneath boiler. (if required)

b) Placing the Boiler in Operation

Pre-Start Check List

1) Review the location of the boiler, clearances
from combustible surfaces and available
service clearances.

2) Review Part 2 Venting. Ensure that all vent
components are fabricated from the correct
category of materials with adequate clearance
from combustibles. Review the vent
termination point for proper location and
clearances.

3) If a separate combustion air pipe is used,
ensure that it is properly sized, sealed and
terminated.

4) Review the water piping from the boiler to the
system. The boiler must be installed in a
primary/ secondary piping system. Review the
diameter and equivalent length of the installed
piping to and from the boiler to ensure proper
flow.
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10.8

5) Ensure that a properly sized system pump is
installed with an expansion tank.

6) Check system pressure. Ensure a minimum of
18-20 PSIG with the system hot and not more
than 90% of the rated pressure of the relief
valve.

7) Review the installed gas piping from the meter
to the boiler. Ensure that the gas pipe, meter
and any regulators are adequately sized.

8) Review the field wiring and electrical service
for the boiler controls. Ensure that the electrical
service(s) is adequately sized.

9) Fill the condensate collector with fresh water
until water begins to pour out the drain.

10) Ensure that the boiler condensate drain and all
vent system condensate drains are properly
routed to an acceptable floor drain.

Boiler Set-Up

1) Ensure that the boiler and piping system are
full of water. Bleed all air from the pump
housing and secondary loop.

2) Check system for any water leaks.

3) Check system for installation of glycol or water
treatment where required. Where glycol has
been used to maintain the temperature rise
across the appliance confirm that the
recommended flow for pure water has been
increased by 15% and the head loss by 20%
while maintaining a 30-35°F rise across the
heat exchanger.

Boiler Operational Checks

1) Turn the boiler main power switch to the “ON”
position.

2) Verify operation of the text display on the front
panel.

3) Program the adjustable points.

4) Push the reset button if a manual reset error is
displayed.

5) Install a manometer on the gas supply to the
boiler and verify minimum gas supply pressure
as the burner fires at 100% of rated input.

6) Verify operation of safeties as necessary (low
water cut-off, high limit, gas pressure, etc.).

Boiler Operation

1) Appliance should begin the start-up process
for the sequence of operation.

2) The boiler will fire at approximately 50% of
rated input on initial start-up and adjust input
as required to meet system demand.

3) Based on system demand, the appliance will
modulate accordingly.

4) As system demand is satisfied, the burner will
fire at minimum fire for the given demand and
the boiler will cycle off when the demand
ceases or is interrupted. When this occurs the
combustion air fan will decelerate at a pre-
programmed rate before the appliance shuts
down.

DOMESTIC HOT WATER WITH STORAGE

TANK

Hot water heaters are designed for installation with a
storage tank. The piping between the tank and heater and
the control of water velocity, as explained below, are
important for correct operation of your hot water heater.

10.9

DOMESTIC HOT WATER WITH PLATE
HEAT EXCHANGER

The piping between the plate heat exchanger in the
DynaMax HS boiler and to an outlet tap is important for
correct operation of the plate heat exchanger. The following
procedure should be followed for setting the domestic hot
water tuning valve:

10.10

1

2)

3)

4)

5)

1) There is a temperature tuning valve inside the
DynaMax HS jacket on the domestic hot water
outlet from plate exchanger. This valve can be set
for field conditions.

2) First identify the highest domestic hot water load.
For example, in some cases it may be the bath tub
and in some cases it may be the clothes washer.

3) Allow the DynaMax HS to fire up and reach full fire
under maximum hot water load demand conditions.

4) Observe the outlet water temperature and close the
tuning valve gradually as outlet temperature starts
to drop. Allow the system to reach equilibrium
between adjustments to the tuning valve.

5) Once the tuning valve is properly set, outlet
temperatures will never drop below
desired minimum temperature.

6) Seal stem of tuning valve with silicone to prevent
unauthorized tampering.

TEMPERATURE RISE AT FULL FIRING
RATE

The pump must run continuously when the burner is
firing.

With the pump running and the burner in the off cycle,
the inlet temperature and outlet temperature readings
on the DynaMax HS Control Panel should read
approximately the same temperatures.

Turn the appliance on and allow time for the
temperature to stabilize. Check the temperature rise
when the burner is firing at 100% of rated input.
Compare the temperature rise on the Control Panel with
the required temperature rise at the required flow rate
on Tables 20 and 21.

Should adjustment be needed, proceed as follows:

If the temperature rise is too high, the water velocity is
too low. Adjust as follows:

1)
2)

3)

4)

Check for flow restrictions. Check for debris in strainers
Check diameter and equivalent length of the piping
between the storage tank and hot water heater.
Be sure the pipes between the hot water heater and
storage tank are not more than a total of 50 equivalent
feet between supply and return lines. If maximum
equivalent length for the specified pipe diameter is
exceeded, larger diameter pipe may have to be installed
to achieve correct flow and temperature rise.
Be sure all valves are open between the hot water
heater and the storage tank. Ensure that all ball valves
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are fully ported.
5) Check the pump to be sure it is running properly and
that the pump motor is running in the proper direction.
6) Common manifold piping for multiple unit installations
will require larger minimum pipe sizes and tank
circulating tapping to ensure proper flow.

The required temperature rise and the recommended pump
size are based on the heating of potable water with normal
hardness. For DHW applications with other than normal
water hardness choose a pump for the local water harness
conditions. Alternately soften the water to normal hardness
level. Damage to the heat exchanger as a result of scaling
or corrosive water conditions is non-warrantable.

Table 20: Temperature Rise across Heat Exchanger
(Hydronic Heating)

u—. ! X flﬁ":"

pump, instead, shut off the gas supply at a location
external to the appliance

10.11 LEAD LAG SETUP

The following components are needed for a Lead Lag setup
1) 10kQ System Sensor

Turn off all the boilers before beginning the setup process.

To setup the DynaMax HS lead lag system follow the
instructions:

System Sensor

Insert the supplied 10kQ system sensor into the building
loop. The wires coming out of the system sensor should be
connected to terminal #9 and #10 of the terminal board.

NOTE
The use of a system sensor is required in lead lag operation.
1) When variable speed main circulators ARE NOT used
the system sensor is to be placed into the return system
piping.
2) When variable speed main circulators are used the
system sensor is to be placed into the supply system

piping.

TEMPERATURE RISE ACROSS HEAT
EXCHANGER
MODEL 30°F (16.7°C) 35°F (19.4°F)
[BTUNT | ysepm | aP-Ft. | UsGPM | aP-Ft.
199,000 12.6 7.2 10.8 5.8
250,000 15.8 11.5 13.5 8.7
299,000 18.9 9.3 16.2 7.0
399,000 25.2 8.4 21.6 6.3
500,000 31.5 9.2 27.0 6.9
600,000 38.8 17.5 32.0 11.8
700,000 45.3 18.2 40.0 14.4
800,000 51.8 23.5 43.0 16.0
Table 21: Temperature Rise across Heat Exchanger
(DHW)
TEMPERATURE RISE ACROSS HEAT
EXCHANGER
MODEL 20°F (11.1°C)
[BTU/hr] USGPM AP-Ft.
199,000 19.2 25.9
250,000 23.5 28.3
299,000 28.8 25.8
399,000 38.4 23.9
500,000 48.6 294
600,000 57.6 34.2
700,000 70.4 40.0
800,000 77.6 43.2
CAUTION

Temperature rise cannot be adjusted when the burner is
firing at less than 100% of input rate.

CAUTION

Adequate care MUST be taken to prevent potential scald
injury when storing water at 140°F (60°C) and hotter.

WARNING

Should overheating occur or the gas supply fail to shut off,

do not turn off or disconnect the electrical supply to the

All SOLA controllers are programmed with a default
address of 1. The address of the slave controllers in the
system must have a unique address (1..8).

Sequence of Operation:

When a boiler is set as Lead Lag Master = Enabled and
Modbus address = 1, the controller of this boiler will drive the
lead lag operation.

The outdoor temperature sensor connected to the slave
boiler 2 (ie. B-2) will be the outdoor sensor for the lead lag
system

e The system temperature sensor connected to boiler
1 in terminals labeled “Outdoor System Sensor” on
the terminal board will be the control sensor for lead
lag operation.

e The start/stop signal connected to boiler 1 at
terminals labeled “Remote Operator” will be the
heat demand input for lead lag operation.

When demand for heat is present the lead boiler will start
and uses the lead lag parameters for boiler modulation. After
a period of “Interstage delay” the master boiler compares the
lead lag temperature with the lead lag set point and will check
if:
1) An additional boiler is needed
Lead temp < Lead lag setpoint — Add stage Error
threshold

2) Number of boilers remain the same
Lead lag temp > Lead lag setpoint — Add stage
Error threshold AND
Lead lag temp < Lead lag setpoint + Drop stage
Error threshold

3) A boiler should stop
Lead lag temp > Lead lag setpoint + Drop stage
Error threshold
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4) All boilers off
Lead lag temp > Lead lag setpoint + off hysteresis

If the lead lag master system is interrupted the remaining
boilers will operate as standalone boilers based on the
Central Heat or DHW parameters when set to “Enabled”.

Rotation

Rotation time is configurable based on equalized run time.
For a fixed rotation schedule refer to Additional boiler
parameters section on page 33 of this manual, parameter
#575 & 733.

Interstage Delay
The length of time to wait between requesting a slave boiler

to fire and detecting that it has failed to start. (Default: 2
minutes). Access to this parameter is outlined on page 33 of
this manual, parameter #722 and 731.

Base Load Rate

When a call for heat is initiated the lead boiler runs at the
desired base load rate (Default: 80%) and continues to
operate in this fashion based on the above 3 scenarios. If the
lead lag temperature is not satisfied a second boiler is fired
at they would both operate at 80% fire rate.

Slave State

Slave Status Manager
Unknown Table entry is unused or empty

Available Slave is operational and ready to use

Add Stage | Stage is getting ready to fire
Suspend
Stage

Disabled Slave is locked out or disabled
Slave is in time delay to verify that it is
Recovering | operational before considered to be
available

Stage was getting ready but is not needed

Wiring the Lead Lag Setup

Use lead lag terminals on the terminal board to wire lead
lag appliances

Master | Slave2 | .. | Slave 7
A A . A
J3, MB2
B B . B

Figure 33: Lead lag Wiring Setup (Left: Master, Right: Slave)

Q..u! G > !, g‘ad.!
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in Lead Lag Master Configuration in order for the system to
operate correctly.

NOTE
The Local/Remote switch (explained below) must be set in
the “Local” position on ALL lag boilers.

NOTE
Recycle power on all boilers after programming is complete
if lag boilers are not discovered automatically

NOTE
CH Setpoint or DHW Setpoint must match Setpoint located

10.12 LOCAL/REMOTE SWITCH

The local remote switch mounted on the terminal board is
designed to generate a call for heat either relying on an
external contact closure (Remote) or enabling the boiler
locally (local). When Remote is selected via the SPDT switch
the Remote Operator contacts on the terminal board must be
closed to initiate a call for heat. When Local is selected via
the SPDT switch a constant call for heat is generated which
will enable the boiler to proceed to a trial for ignition. When
troubleshooting the DynaMax HS it is suggested to switch to
Local mode. The Local/Remote switch is independent of the
4-20mA/2-10Vdc signal.

10.13 MODBUS/LOCAL SWITCH

The Modbus/Local Switch mounted on the terminal board is
designed to relay the signal to the boiler display (local) or
accept an incoming signal from Modbus. When local is
selected via the DPDT switch the boiler display presents all
necessary boiler information. When Modbus is toggled the
boiler display will continue to be illuminated with a message
showing “Connection lost”. The BMS now overrides the
communication link to the boiler.

10.14 APPLIANCE

*  Remove manometers and tighten test port screws.

*  Fill out start up report for each heater. Be sure to record
all settings and readings. Retain a copy of report for
future reference.

*  Start up is now complete and heater may be placed into
service.
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PART 13 PIPING DIAGRAMS

Pressure Reducing
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Figure 31: Single Boiler Hydronic Heating Zoned Piping Arrangement
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Size main header to minimize induced flow
through zones

Separate boiler loop as shown is recommended
for system piping greater than 50 equivalent
feet.
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Figure 32: Single Combination Boiler Zoned Piping Arrangement

Pressure Reducing

Valve -
\- /- Pressure Gauge
Expansion
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one
e Circulator
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o~ -
N §
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DynaMax HS

Temperature @ LD
/ Pressure
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Note:
1)

2)

DHW ZONE 83

Anti-scald Mixing Valve

Size main header to minimize induced flow
through zones

Separate boiler loop as shown is recommended
for system piping greater than 50 equivalent
feet.
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Figure 33: Single Boiler Hydronic Heating & Indirect Storage Tank Zoned Piping Arrangement
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Indirect DHW Tank

Note:
1)  Size main header to minimize induced flow
through zones
2)  Separate boiler loop as shown is recommended

for system piping greater than 50 equivalent
feet.
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Figure 34: Single Boiler Hydronic Heating & Direct Storage Tank Zoned Piping Arrangement

Cold
Water In

Sz

Hot
Water Out

Anti-Scald Mixing Valve \

i

Cold
Water In
i DHW
ﬂ'lj m Sensor

I
Direct DHW Tank

60





oy B AK S

Figure 35: Multiple Boiler Hydronic Heating Zoned Piping Arrangement
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through zones

2)  Location of system sensor is based on single
speed building circulator. If a variable speed
building circulator is used, the system sensor
must be placed in the building supply.
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PART 14 EXPLODED VIEW & PARTS LIST
DYNAMAX HS WALL HUNG

{23}

10* May be located outside cabinet

{214
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DYNAMAX HS FLOOR MOUNT
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Ref

Name of Part

Part ID

DynaMax HS Models

ALL

200

210

250

260

299

399

500

600

700

800

4+ 1 Wall

5+ 2 Wall

8 + 4 Wall

8 + 4 Floor

Heat Exchanger

10 + 6 Floor

15 + 8 Floor

18 + 10 Floor

21 +11 Floor

24 + 12 Floor

221.042.001-A

221.039.001-A

221.041.001-A

Burner

221.037.001-A

221.038.001-A

2437.003

2416.001

GM20-65-033-01

Heat Exchanger Flange (complete with
gaskets)

GM20-65-033-01

GM20-40-154-00

Heat Exchanger Flange Nuts

Igniter

Flame Sensor

Igniter/Flame Sensor Screws

DynaMax HS Controller ‘

DynaMax HS Display ‘

GM10-05-012

GM10-35-108-03

GM10-35-161-01

GM10-35-109-03

GM10-35-162-00

GM10-05-020

R7910B1009

DSP49G2094B

90-15100-00

Condensate Neutralizer Box

90-10030-01

11

150503-00

150563-00

Combustion Fan

150563-05

55667.14002

150232-07

12

45900-444-003

45900-444-001

Venturi

45900-446-051

45900450-010

VMU300A1046

13

VK8115V1341

Gas Valve

VR8615VB1044

V8730C1015
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V8730C1023

14

Hydronic Heating/ Combination Pump

59896343 (UPS15-
58FRC)

52722512
(UPS26-99FC)

PL30

PL36

E12

182212-667
(E22)

DHW Pump

E7B

E9B

E12B

E33B

127091.1.1

15

16

17

Mixing Chamber

Blocked Flue Switch

3-Way Valve Actuator

GM20-70-011-01

GM20-70-020-02

GM10-20-114

14-5540

8021205256

VC40112z02/E

FSLF24

3-Way Valve Body

VCZMR6100/E

VCZND6100/U

VBN3EM3POX

VBN3FP3POX

18

High Limit

TCLO85A

TCL110A

19

Y4 Turn Lock

Wall Hung

Floor Mount

X | X | X[ X

20

Wall Mount Back Panel

14-5402

14-5402-250

21

Wall Mount Front Bottom Wrap

14-5403

14-5403-250

22

Front Upper Wrap

14-5404

14-5404-250

23

Restrain

14-5405

24

Mounting Bracket

14-5406

25

Lower Bracket

14-5407

26

Wall Top Bracket

14-5408

X | X[ X|X]|X

X | X[ X|X]|X

27

Support Frame Assembly

14-5409

14-5409-250

28

Bracket Front

14-5410

29

Rear Bracket

14-5411

30

Bezel Stiffener Plate

14-5412

31

Controller Plate

14-5413

X[ X[ X | X|X

X[ X[ X | X|X

32

Electrical Conduit Plate

14-5415
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14-5415-250 X X
34 Plastic Bezel Bezel HS X X
35 Bracket for Neutralizer Box 14-5419 X X
36 Air Inlet/ Vent Adapter FSA-HEXO03 X X X X
LB31-20X
37 Plate Heat Exchanger (Combination Models LB31-40X X X X X X
ONLY) LB31-50X X
LB31-80X X | X
14-5501-20-25
38 DynaMax HS Floor Front Panel
14-5501 X X X X X | X
14-5502 X
39 DynaMax HS Floor Base Panel
14-5502-60-75
40 Control Panel Plate 14-5521 X X X X X | X
14-5504-20-25
41 Floor Back Panel 14-5504 X X X
14-5504-60-75 X X | X
14-5505 X X X
42 Top Cover Back
14-5505-60-75 X X | X
14-5506-20-25
43 Side Panel Right 14-5506 X | X | X
14-5506-60-75 X X | X
14-5507-20-25
44 Side Panel Left 14-5507 X X X
14-5507-60-75 X X | X
45 Front Panel Bottom 14-5508 X X X X
14-5509-20-25
46 Side Panel Left Front
14-5509 X X X X | X
14-5511
48 HX Support Frame
14-5511-60-75
49 Support Plate 14-5512 X X X
) 14-5513-20-25
50 Bracket Right
14-5513 X X X
51 Stand Off Left 14-5514 X X X
52 Stand Off Right 14-5515 X X X
14-5516 X X X
53 Support Leg
14-5516-60-75 X X | X
14-5517 X X X
54 Stiffener under Leg
14-5517-60-75 X X | X
14-5518-20-25
55 Floor Bracket Left
14-5518 X X X X X | X
14-5520-20-25
56 Floor Rear Bracket
14-5520 X X X X X | X
57 Top Cover Assembly 14-5521 X X X X X | X
58 Dashboard DASHBOARDHS X X X X X | X
59 Bracket for Neutralizer Box 14-5525 X X X X X | X






60 Rubber Bushing 33-0101
14-5417
62 Condensate Pan Brace
14-5417-250
14-5421
63 Cover Plate
14-5421-250
66 Electrical Strip Plate Protector 14-5420 X
67 Air Intake Adapter 44-0008
Plastic Flange with 3” Street Elbow 44-0009
68 4” Air Intake Box 14-5551
5” Air Intake Box 14-5546 X
3” Air Intake Adapter 44-0010
69 4” Air Intake Adapter 14-5559
5” Air Intake Adapter 14-5556 X
14-5418
70 Condensate Pan 14-5414
14-5414-250
14-5424
72 Plate Heat Exchanger Bracket
14-5424-200
73 Transformer Mounting Plate 14-5541
Igniter Gasket ‘ GM10-25-018 X
Flame Sensor Gasket GM10-25-004 X
GM10-25-098-01
76 Burner Refractory GM10-25-107-02
GM10-25-128-03 X
77 Automatic Air Vent FV-4M1 X
78 Terminal Board TB-SOLA X
79 On/Off Switch ESWRBl4?FDllZl/ACC X
80 75VA Transformer HCT-01EOBB06 X
Inlet Sensor NTC-SENSOR-002 X
Outlet/System Sensor NTC-SENSOR-002 X
Flue Sensor NTC-SENSOR-003 X
84 Outdoor Sensor NTC-SENSOR-004 X
85 DHW Sensor (Clip on) NTC-SENSOR-001 X
45900400-132/B
86 Gas Valve Elbow
45900400-144/B
45900441-015B
87 Gas Valve Wire Harness
45900429-007B
10-407-05
88 Relief Valve
10-604-10
77-0035
89 Wiring Harness
77-0036 X
USA0509101T
90 Firing Valve 13105
13106 X
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14-0377-80
91 DynaMax HS Fan Discharge Orifice 14-0377-100
14-0377-250 X
92 Expandable Air Inlet Adgpter w/o Pressure 14-0378 X
Test Point
93 Expandable Air Inlet Adapter 1056-22 X
2” Diameter X
3” Diameter
94 Flex Pipe
4” Diameter
5” Diameter X
95 Flexible Stainless Steel Pipe 1" X 11” 66-0075
96 Flexible Stainless Steel Pipe 1/2” X 11” 66-0073
97 Manual Shutoff Valve Kit 50002653-001
GM10-15-991-01
98 Rear Vent Adapter
GM10-15-992-01
99 Metal Latch 6521-00-0551-YT X
100 Strike 7800-02 X
] ) 300566 X
Plastic to Stainless Steel Vent Adapter
10 300611
2 , _ FS0604PVCR
Stainless to Plastic Vent Adapter
300537 X
1056-22 X
10 ] 1056-33
3 Rubber Air Sleeve
1056-44
1056-55 X
GM10-25-074-09 X
Burner Gasket
GM10-25-135-02 X
33-0036 X
10 o 33-0037
5 Fan Gasket/ Mixing Chamber Gasket
33-0038
33-0057 X
10 Current Transformirr#Combmatlon Models RIBXRA
Target disk GM10-25-189-00
Washer for Target disk ‘ GM10-15-014-01
Counter sunk headdsigrkew M4x16 for target ‘ GM10-05-021
GM10-25-153-00 X
11 (Black)
0 Vent Gasket GM10-25-178-01
X
(Blue)
11
1 Pump Delay Relay LY1F
121 Gas Valve Relay 1649341-8
e Rear Thermal Fuse GM10-35-263-00 X
141 Mixing Chamber Screws GM10-05-011
151 Front Thermal Fuse GM10-35-377-00 X
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Part

‘ Front Strut

14-8037

Not shown in Exploded View
Recommended spare parts
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PART 15 ELECTRICAL DIAGRAMS
DM 200- 299 INTERNAL WIRING DIAGRAM

151

1
90 L=LEL0-66 4 >
e T Tl ShLoa [ R L (GhE A3y
SPeEuod 1S Aweliswl INWA 0 dNd
= 4 -
Wz SPPOK LOHUB] w108 M / b .ﬁ T i WA
IPWESUOH ‘S KUl 662 - 007 i ; -y _ Sk r - _.E
o AR A | B
Q3L SOINOYAAH m=s<o_ ik .e..* e snm ¥ s
A A0 La
T p
Rl B HOLIRS 1T =% - JE—
MOTIEA = A AR08 he WV
SV M Ilnd&l
w“m,h.um..m aer) y o B A T F_t 9.8 o1 L)
NAZ4O- S TmEHL MY 3y x w o » v
NYOHY - 20 i z
arm -m AVidsn gz b .
P e T -] o w a w >
LNANANEE ROLED <= o @ g & YOG T0MINGD 3 3 H .
NOJLINDA O3 IVRDIIN] - m AN g
; g T ||
U i 5] T
2 L2
g3 a . 0T o
& 4 5
, 83 & g . & "
o 5= J = _
| ) L ] YD ] A
10 W \ (
S L
n-*
T4 44 3
. 4: i -4 M“"._«.ﬂa ER-A ——
S w 4 m w 'y M - 443
S o |5~ X8 r
-1 " ] J Ca P—w—i— | o q .
o av3 £
IIM ,.. H_ HOSNES NOENIS HOENIS ® &
= 2 WL PET ‘a3l
e - G —a— { WIS Fune JER |
||||| . x5
WIS - . = o =
st ol C L _Io ——
N i i S i »
lllll - '.a S — M/ 75 4 ad
1NN WELa o ¢ ) wdl T
LLT o — = P » a5
O W ¢
HOENTS —fa o L
HOOQLNOVEAS o - =
—fo s &=
:.:._:,w‘zu:c.:siﬁ.l_m 2 SNVl
wASe o
—49 9 E -
AVLSONRIL NOOE ﬁl.o S . . aﬁ
CI . . Vol
i A | _
N & — b £ —
snsanay 1 ———W—18 ¢ s e ——
Aldans a -
NNCUD —— e 9 =D L 3 5 - [ — —
£x L C
prv— g " 5 D06 T3 R 10 BUILS GNGRIIT € Dupiy Ouppn
f viIosaL —J HAWS L DRI G S0 PR I G IS S ie

290M0 1 B I SO S R S0 0 T ] |4 SN

70





71

L I I X — I B4 T L T T T LT T o _ T T I} T o T 1 T E3 T T T T T .1 T ¥ T L4 T T T T
H LAy Fv0s al
& ; THO! L
0 - - _ 2 A — 2
.«..y _ et _m_m,. m_m = ‘Pl L] EHUTIPAH STIWED, _ _w (paddinba g (ASLLLAYT3Y _mz{m m_ N
Speon dojg Aauabial 10 faeadoud o 5] Bupess S i T n,._«_.., == waramn 2
. ' )L | s i o
| YWZ- ‘a|npoly uofjjub| oS | e T .-I_l\. SNIL3A el _.”.OJ._ o m |
amABUOH 'SH xepeuAk - e AT T : E
I H 'SH xeeuAg 008 - 66E - S o= A |_ w T 3
Eanin [ TAve) Fi A i =
S I A —s o o £
| A3LINWM SOINOYAAH SNV o= = . | A 8D T i (Ask1) AV 13 m||
. __E_._I..__T - ._.\ — = A2 dWnd W
caM-W [ e T - Kt ; | orE
’ - Lo s s mon L.. % ln__| ! it
" _Im_ ﬂﬂ:mlalul o e _ _ } _ e
H Algdnd=d  HILIME 4 y 394 s — - — HOSNIS oy
IoNvED -0 0IoDT8 3snd o[ Jﬂﬁm": 1 Tl zevss /[ 2 5§ 4 8 6 oLzl Hosh=: 2
1 N3THD -9 TYINHIHL BT DD INOM4 _._m_ ol E Z@ o L..L z o [T | S— g
NAOHE =u8 — (' 1d0Y JOIS3 & % m @ - - 4
3ms =18 Av1dSIa a5 —# —y—i- = 23 » - .MI_ .
H HOVTE - 8 ° ase 3= S 7 JEE H
1 WNINGINGDT TYNCILAD a K74 —aA —f xm QEvOE MW0ELNOD = 9 § ¥ a HALNal
Q3MddNS a13]4 — NOLLINGI OLWEDILNI | 2 ;
" a ;_ x_ 3 "
| AT 9 GF i L ~— H
e - — U s TE0—i§ Al
i £ Q NG NY-67 I
[ =10 [T % M
O z :
fm a9 z Lo g
Q N HE @g o ] hcd — i T~ .
z|lg | N oz o= g . M
% ik e & 5= Z F Htl —— 8 -]
’ L] [Z 5 5 v € e 1] [erisor 6 @ 2 T ¥ ¢ 2z L]
& NE
\
\
soemian an DD o + ~
I dWiNg AMHD £E 5 ! — | ——H i
i i a & q.,,.m ’
ez
i T & N j T 4
e el ] g ;
] h )
N L zl L §— o
= rwve 1 _ OE——
< |f ovigvat £l i P & I
ad h E bl ) o4 Ly J s s
(ORI ¢ HOSNIES HOSNIS HOSMIS &
< 51 A 15 dEL 'dnaL ‘i3l
= || " ya— HIVLS JEITT) 13TMI I
) - al 2—18 ,
5 c L1y
O |H | \ il 24 4 9% 4— \; P |
Ha 8 I — p—
g - . yo b
m H e g1 15— M —— SE— M8 1 = | H
x LNeml TheI LT { FT—M A i e
- £ e )
= YRS —— =S 1L BL—TiE— # s o L
K w— T8 0z 6§ — —_— T
= HOSNIS +—lea S DA S
1 |d AL ' y & L A ZE—M = vy H
=< HOOOLAOSAS —& 6 12— p— 7 ———— 53
—_ : oL —] —— 5] T
Z ||| [rawuoisnvel InzuunsEE LT|..® L 2z #6—4 o, | - 4
x HOLINE MO B30V T[S 2 L ol SMwHL o
w IH — X WAL o |
- . Nabei=N §— . " zy
5 LvisOmHIHLNOON O P L !
=l : I 7\ \e——af— _
] £ / A i
o EE (Y i
H \ e H
o N——— #—]= ¢ M W ] j“ &% M
<o 2H09 AGLL F——E
4 1 ——— Mg — 1= 2 o
| Alddng aiald ] ar "
o |l aNNoES ——— 5 —H=S L i W o= ¥ A 1
)] b [Qet=tala]
& £X ;KX s L NOILOENNDD
! e a #
3 _J[ X4 e = Q501 E=2| e o Bu)
= V058l .\ _._.u_“_._._...% uaw pece el &g 18w 3] “paoe|das ag snw soue||dde
O |[H - = 240/ a1 e peyddne se aipe (Bupuc sy o fus () e
— ———" e e e . e e e —————— — —— —— —— —— —— ———

15.2





T — — T = T = = —— T —= T = T T ——= T T T v T T T I
L 0 | lis .ﬂ 1 e _
[ _ FSE0S-66 o] a0 10u Aew Buymesn sy
i o "Ly ey Sesy e ___ smaAOl
0 Auedoud e 5] Buliean sjyL — |_“_I_I_.4nM_7 WD
= (P e )

NoABT PUBOE UO(J08UL0Y PI8|4 XEWEUAD
il |

Q3LININT SOINOHAAH SNINYD

IS BN

T O SHHOMNDT
14\ T SrIE0
) :

HIALEEANDD LANDYE

IMELERHe

_/u WIOSEL

|
|
KW
_ an 51 |D]D
_ 12 |2
:
i -
= WL & 02 —
_ SNACON [ J—
—+ VIvo—S &1 S L
PEgr EREER IR
||||||||||||||| [S— | R [T}
a1 oval —= o z
|||||||||| = |la_—d| |+
——hg | woon |F
P .@ St
——3 a1 ¥
||||| = gl
s 18 ¥ gl”
HOSNIS & ( : = e £l
MmHa ‘g — ]
LN TeneEre T2l N 8t
VWO — 3 1T Bl
- ]
HOSNES —
e — = o[
WALSAS —T=_E e
—t= 8 0
HILIMS AT B3 LY _T._Tl = m
(A = L
P18 9 |2 X
L¥ISOMEIHL Mooy % 0 1045
fo——182 ¢ la——2a|?
EIETYEE
e r
N——— #—1=2 €
Alddns 131 T 2
THOA ASHE OWNODHE ——— 5 —HS T
X (54

£ J9ljog epEuiy

WI05E1

Z# 19||og ¥Epeusg

—
SWIND  m————— L (1
S o] e
|® = ©  10&0
— o | E——!
oV aval
4 o ] ) v——ta e 4
aH a1 D] — = Too
“ 1222 Wl Ty S 9 }
S ——= a1
N I T— T T
— MOSNIE o { ; -
—2 wia 5 I_I..m €1
b el Lnah TeeanE — TS 2
= z ywozy —— =
e o ¥OSN3S +—1e o
= cl =T '
plo WAISAS =)
= .
gl ——1s B
= S HOLIMS MO M3 1% B =
|® £l =
: ? S 9
- 1 gl — e
LN TYNST LS =i e LWLSOMHEHL oo _«_T
wwoer Loy qp Bl ee—18 s
= q ETITER]
mcwuwm.__w 1= W [sF4 S v
=y : 8 e a -
W218AS —18 6 1z M v—15 €
. L 8 ot 2z AledE O3l | ——— M s 2
HILIVE M4 30T _u.ull EY iy ZHOE AELL ONNOYD ——— 5 —Hed T
f——+S 5 w001 2 EX
I¥1SONEIHL Wooy B 0 1043,
[PUR =, a0 vI0SEL
EIER] .
=l L 15108 MEpEuhg
N——— #—1= ¢
Aledns a1ald 1-—— 1 2
09 AELL ONADHS —— — 5§ —HD T
£X X

72





15.2 FIELD WIRING
All wires being placed into the terminal block should be horizontal for at least an inch to ensure sufficient electrical conductivity.
15.2.1 System Sensor

The temperature of the primary return can be controlled by installing a system sensor. The system sensor must be used in all
lead lag modes, and must be enabled through the DynaMax HS controller.

15.2.2 Lead Lag Setup

To setup a lead lag system a master boiler must be chosen, and the other boilers connected to it in this system are designated
as slaves through sequential Modbus addresses.

Connect the system sensor to the master boiler. The master boiler will use the water temperature in the primary loop to control
the operation of the lead lag setup.

If outdoor reset is desired, the outdoor sensor needs to be connected to the Outdoor Sensor location on the DynaMax HS terminal
board on boiler 2 (B-2). If the outdoor sensor is not connected to the Master boiler the DynaMax HS Controller will maintain a
fixed water temperature that is programmed into the control.

If a remote enable signal is available, it needs to be connected to the Remote Operator terminals on the DynaMax HS terminal
board. If the boiler is required to run continuously the switch can be placed in the ‘Local’ position.

{/ -_-\I I/-_-\I
N NS
_— ><3 s
x1
| GND [ | GROUND (SUPPLY TO BOILER)
13N 2 LIVE (SUPPLY TO BOILER)
3 NEUTRAL (SUPPLY TO BOILER)
Remaote 5 O -
Loaal Operzar | il o . ] *° | ENABLE/DISABLE
/) e [ 7| S=——5] Frow switcx
OLS.n:door 9 o | | - OUTDOOR OR
Sensor [m e 0| SYSTEM SENSOR
4-20mA — v~ I 4-20mAJ 2-10Vdc
12 | &=
DHW 13 Q | |
2 (14| o F{]J——1 DHW SENSOR
15| © :
Alarm |: o ALARM
Lead L I o
o]
+19 Q
] — ™+ | BMS (MODBUS)
Local Meodbu 4
T e - T Jorw -
(’ \] - © O |{tPmp ()
-\\_‘_/ mas .
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155 DETAILED CONNECTOR DESCRIPTION

Connector | Pin# Connector Description
2 Flame sensor
1 3 Igniter ground
1 Blower tach signal
2 Blower Vdc power
J2 3 Blower PWM signal
4 Blower ground signal
Al Modbus +
Bl Modbus -
C1 +Vdc Display
I3 A2 Lead Lag, Modbus +
B2 Lead Lag, Modbus -
C2 -Vdc Display
2,3 DHW Pump, 1/6hp
4 24Vac or 115Vac for pump
contact
J4 5,6 3-way diverter valve
7 Boiler pump contact
10 24Vac return
12 Ground
1 Interlock
J5
2 Gas Valve contact
1 Blocked Flue
2 Flow switch
J6 3 Load Control Input (LCI)
7,8 Alarm, dry contacts

Connector | Pin# Connector Description
1 24Vac for SOLA
2 24Vac return
3 Remote enable/disable signal
J8 45 Inlet sensor
6,7 4-20mA Input
8,9,10 | Outlet sensor, high limit
11, 12 | System or Outdoor sensor
1,2 DHW sensor
J9 4,5 Stack sensor
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CONDENSING BOILER LIMITED WARRANTY

Camus® Hydronics Limited (“Camus®”) extends the following
LIMITED WARRANTY to the owner of this appliance, provided
that the product has been installed and operated in accordance
with the Installation Manual provided with the equipment. Camus®
will furnish a replacement for, or at Camus® option repair, any part
that within the period specified below, shall fail in normal use and
service at its original installation location due to any defect in
workmanship, material or design. The repaired or replacement
part will be warranted for only the unexpired portion of the original
warranty.

THIS LIMITED WARRANTY DOES NOT COVER

1. Failure to properly install, operate or maintain the equipment
in accordance with Camus®’ manual

2. Abuse, alteration, accident, fire, flood, foundation problems
and the like

3. Sediment or lime build-up, freezing, or other conditions

causing inadequate water circulation

Pitting and erosion caused by high water velocity;

Failure of connected systems devices, such as pump or

controller

6. Use of non-factory authorized accessories or other
components in conjunction with the system;

7. Falling to eliminate air from, or replenish water in, the
connected water system

8. Chemical contamination of combustion air or use of chemical
additives to water

9. Production of noise, odours, discolouration or rusty water

10. Damage to surroundings or property caused by leakage or
malfunction

11. All labour costs associated with the replacement and/or
repair of the unit

12. Any failed component of the hydronic system not
manufactured as part of the boiler.

HEAT EXCHANGER

S

If within TWELVE years after initial installation of the appliance, a
heat exchanger shall prove upon examination by Camus® to be
defective in material, thermal shock, leakage or workmanship,
Camus® will exchange or repair such part or portion on the

following pro rated limited warranty
Years into Warranty % of List Price
8 30
9 40
10 50
11 60
12 70

This term is reduced to SIX years if the appliance is used for other
than hydronic space heating. Heat Exchanger shall be warranted
for (20) years from date of installation against “Thermal Shock”
(excluded, however, if caused by appliance operation at large
changes exceeding 150°F between the water temperature at inlet
and appliance temperature or operating at temperatures
exceeding 210°F).

BURNER

If within FIVE years after initial installation of the appliance a
burner shall prove upon examination by Camus® to be defective in
material or workmanship, Camus® will exchange or repair such
part or portion.

ANY OTHER PART

If any other part fails within one (1) year after installation, or
eighteen (18) months from date of factory shipment based on

Camus®' records, whichever comes first. Camus® will furnish a
replacement or repair that part. Replacement parts will be shipped
f.0.b. our factory.

DURATION OF LIMITED WARRANTY

Any limited warranty, including the warranty of merchantability
imposed on the sale of the boiler under the laws of the state or
province of sale are limited in duration to one year from date of
original installation.

STATE LAW & LIMITED WARRANTY

Some states or provinces do not allow:

a) Limitations on how long an implied warranty lasts

b) Limitations on incidental or consequential damages.

The listed limitations may or may not apply to you. This warranty
gives you specific legal rights, and you may also have other rights
which may vary from state to state and province to province.

CONDITIONS

We will not:

a) Repair or replace any boiler, or part, subject to
conditions outlined in ‘This Limited Warranty Does Not
Cover’

b) Reimburse any costs associated with repair and/or
replacement

c) Replace and/or repair any boiler without complete model
number/serial number

d) Replace any boiler without prior receipt of actual rating
plate from the appliance.

HOW TO MAKE A CLAIM

Any claim under this warranty shall be made directly to Camus®
Hydronics Limited Canadian Head Office

SERVICE LABOR RESPONSIBILITY

Camus® shall not be responsible for any labour expenses to
service, repair or replace the components supplied. Such costs
are the responsibility of the owner.

DISCLAIMERS

Camus® shall not be responsible for any water damage.
Provisions should be made that in the event of a water/appliance
or fitting leak, the resulting flow of water will not cause damage to
its surroundings.

Name of
Owner

Name of
Dealer

Address

Model No.

Serial #:

Date of Date of Initial
Installation: Operation:

6226 Netherhart Road, Mississauga, Ontario, L5T 1B7, CANADA
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CERTIFISD

CAMUS Hydronics is a manufacturer of replacement parts for most copper finned
and stainless steel water heaters and heating boilers as well as a supplier of
specialty HVAC products. Our service line is open 24 hours, 7 days a week. The
CAMUS CERTIFIED seal assures you that Reliability, Efficiency & Serviceability
are built into every single unit. For more information on our innovative products
from CAMUS Hydronics Limited, call 905-696-7800 today.
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CREST

CONDENSING BOILER

Service Manual
W/CON<*X-*US Interface

Models: 751 - 6001
Series: 100 -101 & 110 - 111

/\ WARNING | This manual must only be
used by a qualified heating
installer / service technician.
Read all instructions,
including this manual and
the Crest Installation and
Operation Manual, before
installing. Perform steps in

o ® the order given. Failure to
IJOChlnvar comply could result in severe

g personal injury, death, or
HIGH EFFICIENCY BOILERS & WATER HEATERS substantial property damage.

Save this manual for future reference.




CONTENTS ..o 2 Night Setback Screen ... 25
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When servicing boiler ...........ccocooeeeeceeeeeeeee 4 Graph SCreENS........uiiiiiiiiiiiie e 34
Boiler Operation..............ccceveeeeeeeeeeeeeeee e 4 HIStOry SCreens. .......ooviiiiiiiiiiiee e 35
BOIEI WALET ... 4 2. MAINTENANCE
Freeze protection fluids ...........cccceveveveveveveeeeeeereieeees 4 Maintenance and Annual Startup............c.cooceennnee 36-41
WHAT IS IN THIS MANUAL .....ocoieiiiiieeeeee e 5 3. TROUBLESHOOTING
1. SERVICE Before Troubleshooting...........occcveiieiiiiiiiiieieiee e
BOIlEr PIPING ..o 6 Check Control Module Fuses
SMART TOUCH W/CON+XsUS Interface .......c.c.cococeueueur... 7 Table 3A - Troubleshooting Chart - No Display............... 43
General Operation .............cccoeeveeveeeeeereeeeeeeeeeeeeenn, 8 Checking Temperature Sensors .............c.ccovieiiniiiines 44
CONtrol INPULS ......ocevvcece e 9 Table 3F - Troubleshooting Chart - Noisy System .......... 45
Control QUEPULS........c.eevveeeeeeeeeeeeeeeee e, 10 Table 3G - Troubleshooting Chart - Fault Messages . 46-56
Table 1A - Sequence of Operation ............ccccceeeveeereunnne.. 11 Combustion Analysis Procedure...........ccccoocviiiiieciniineenns 57
INitial SEtUP SCrEEN ... 12 Table 3H - Flue Products............ccccoiiriiiiiciciccce 57
Viewable and Changeable Control Parameters............... 13 Table 3 - Troubleshooting Chart - Combustion Levels. 58
Set PoINt SCreeN........cveveveeeeeeeeeeee e 13-15 Gas Valve Adjustment Procedure...............cccconnininns 59
Outdoor ReSet SCreeN ......oovveeeeeeeeeeeeeeeeeeeeeeeeeee 16-17 Revision NOtes ........ccccvvvvivieiiiiiiiieeeeeeeeeeeeeee, Back Cover
Ramp Delay SCreen .......ccccoccveiiieeeiiieeiiee e 18-19
BMS SCreen........ooooeiiiiiiiieecceeee e 20-22
Advanced Setup Screen..........c.ccoeecveeieiiiiiiieeeee, 23-24

Hazard definitions

The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk levels or
to important information concerning the life of the product.

A DANGER ﬁﬁllijER indicates an imminently hazardous situation which, if not avoided, will result in death or serious

AW ARNING i\gjﬁnyING indicates a potentially hazardous situation which, if not avoided, could result in death or serious

A CAUTION glﬁlli}}"ION indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not
CAUTION . :
avoided, may result in property damage.

NOTICE indicates special instructions on installation, operation, or maintenance that are important but not
related to personal injury or property damage.

NOTICE
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Please read before proceeding

/\WARNING

Installer - Read all instructions, including

When calling or writing about the boiler

this manual and the Crest Installation NOTICE - Please have the boiler model and serial
and Operation Manual, before installing. number from the boiler rating plate.
Perform steps in the order given.

Consider piping and installation when
User - This manual is for use only by determining boiler location (see the Crest
a qualified heating installer/service Installation and Operation Manual).
technician. Refer to the Crest User’s ) )
Information Manual for your reference. Any claims for damage or shortage in

shipment must be filed immediately
Have this boiler serviced/inspected by against the transportation company by the
a qualified service technician at least consignee.

annually.

Failure to comply with the above could
result in severe personal injury, death or
substantial property damage.

Handling ceramic fiber materials

REMOVAL OF COMBUSTION CHAMBER LINING

/AWARNING

The combustion chamber insulation in this appliance contains ceramic fiber material. Ceramic fibers can
be converted to cristobalite in very high temperature applications. The International Agency for Research
on Cancer (IARC) has concluded, “Crystalline silica in the form of quartz or cristobalite from occupational
sources is carcinogenic to humans (Group 1).” Normal operating temperatures in this appliance are below
the level to convert ceramic fibers to cristobalite. Abnormal operating conditions would have to be created
to convert the ceramic fibers in this appliance to cristobalite.

The ceramic fiber material used in this appliance is an irritant; when handling or replacing the ceramic
materials it is advisable that the installer follow these safety guidelines.

Avoid breathing dust and contact with skin and eyes.

oUse NIOSH certified dust respirator (N95). This type of respirator is based on the OSHA
requirements for cristobalite at the time this document was written. Other types of respirators may
be needed depending on the job site conditions. Current NIOSH recommendations can be found on
the NIOSH website at http://www.cdc.gov/niosh/homepage.html. NIOSH approved respirators,
manufacturers, and phone numbers are also listed on this website.

« Wear long-sleeved, loose fitting clothing, gloves, and eye protection.
Apply enough water to the combustion chamber lining to prevent airborne dust.
Remove the combustion chamber lining from the appliance and place it in a plastic bag for disposal.

Wash potentially contaminated clothes separately from other clothing. Rinse clothes washer
thoroughly.

NIOSH stated First Aid.

Eye: Irrigate immediately.
Breathing: Fresh air.
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Please read before proceeding
When servicing boiler —

«To avoid electric shock, disconnect electrical supply
before performing maintenance.

«To avoid severe burns, allow boiler to cool before
performing maintenance.

Boiler operation —

« Do not block flow of combustion or ventilation air to
the boiler.

« Should overheating occur or gas supply fail to shut off,
do not turn off or disconnect electrical supply to
circulator. Instead, shut off the gas supply at a location
external to the appliance.

+ Do not use this boiler if any part has been under water.
The possible damage to a flooded appliance can be
extensive and present numerous safety hazards. Any
appliance that has been under water must be replaced.

Boiler water —

o Thoroughly flush the system (without boiler
connected) to remove sediment. The high-efficiency
heat exchanger can be damaged by build-up or
corrosion due to sediment.

«Do not use petroleum-based cleaning or sealing
compounds in the boiler system. Gaskets and seals in
the system may be damaged. This can result in
substantial property damage.

«Do not use “homemade cures” or “boiler patent
medicines”. Serious damage to the boiler, personnel,
and/or property may result.

o Continual fresh make-up water will reduce boiler life.
Mineral buildup in the heat exchanger reduces heat
transfer, overheats the stainless steel heat exchanger, and
causes failure. Addition of oxygen carried in by makeup
water can cause internal corrosion. Leaks in boiler
piping must be repaired at once to prevent the
introduction of makeup water.

Freeze protection fluids —

« NEVER use automotive antifreeze. Use only inhibited
propylene glycol solutions which are specifically
formulated for hydronic systems. Ethylene glycol is
toxic and can attack gaskets and seals used in hydronic
systems.
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What is in this manual?
Service

Near boiler piping
o Typical system components

The Crest boiler display

o Display panel readout, buttons and their functions

Control module inputs
o Control module inputs and options

Control module outputs
o Control module outputs and options

General

» How the boiler operates

» How the control module operates

o Access modes -- user and installer
«Sequence of operation -- HW/space heating

Control panel menu access
o Accessing programming mode and locating menus
(See separate guide covering the PC interface.)

Control panel parameter access
o Accessing and changing parameters from the display panel

Quick start information -- parameter

table

¢ An index of available adjustments and readouts, where to
access them and where to find detailed information.

Crest boiler operation
o Initial Setup

« Set Points

o Outdoor Reset

o Ramp Delay

« BMS

o Advanced Setup

« SH Night Setback

o HW Night Setback
o Cascade

o Pumps

« Service Notification

Maintenance

« Service and maintenance schedules
o Address reported problems

o Inspect boiler area and boiler interior
o Clean condensate trap

o Check all piping for leaks

o Check air openings

o Flue vent system and air piping
o Check water system

o Check expansion tank

o Check boiler relief valve

« Inspect ignition electrode

o Check ignition ground wiring

o Check all boiler wiring

o Check control settings

o Perform start-up and checks

o Check burner flame

o Check flame signal

o Check flue gas temperature

o General maintenance

« Review with owner

« Cleaning boiler heat exchanger
« Oiled bearing circulators

Troubleshooting

« Troubleshooting table - No display
o Checking temperature sensors
« Sensor tables

« Troubleshooting table - Fault messages displayed on

boiler interface
» Combustion analysis procedure
o Gas valve adjustment procedure
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1 service
Boiler piping

This piping reference is included to specify the Boiler Piping specific to the Crest boiler. This piping scheme is important for
proper operation of the SMART TOUCH control. See the Crest Installation and Operation Manual for more detailed piping

diagrams.

Single Boiler - Recommended - Primary / Secondary Piping with a Hot Water Generator

FROM SYSTEM

SYSTEM RETURN
SENSOR

HOT WATER
GENERATOR

BALL VALVE
(TYPICAL)

AIR SEPERATOR
DRAIN PORT
(TYPICAL)

SYSTEM SUPPLY
SENSOR

SYSTEM
CIRCULATOR

PRESSURE \
REDUCING VALVE
MAKE UP

WATER
GENERATOR § PRESSURE
CIRCULATOR TANK GAUGE PREVENTER

WATER METER

Y-STRAINER
DIR# 2000542671 00

FLOW CHECK
VALVE (TYPICAL)

BOILER PUMP

Single Boiler - Alternate - Full Flow System Piping

BALL VALVE
(TYPICAL)

FROM SYSTEM
~N
AIR SEPERATOR

DRAIN PORT
(TYPICAL)

(RECOMMENDED) SYSTEM
> CIRCULATOR

PRESSURE REDUCING VALVE
(OPTIONAL)

EXPANSION @,
TANK N TO SYSTEM

PRESSURE
PRESSURE REDUCING VALVE

GAUGE BACK FLOW ™\ MAKE UP

PREVENTER WATER

IMG01038
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1 Service (continued)

SIYPN:EL 4 TEUGH) W/Crest CON<X-US Interface (CCl)

The Home Screen displays the available basic system information divided into the following sections: Status, Demand,
Modulation, Sensors, and Navigation.

Figure 1-1 Home Screen

HOME —

Run

Demand: Space Heat 1

VIEW —

Next SH Setback: 09,
Current HW Setback:
Next HW Setback: 09/0

SETUP —

INFORMATION ..

Remote (®) Local

SETTINGS ——

The Status Section is located on the top left of the screen
and displays how the unit is currently running (i.e. Off,
Stand-by, Blocking, and Lockout) including: current
driving demand, the next Hot Water Setback scheduled,
the reason for any blocking or lockout, and a power button.

The Demand Section is located on the bottom left of the
screen and displays information about the targets and
limits of the current demand being serviced.

The Modulation Section is located on the top right of the
screen and displays the target modulation of the unit. This
section also includes target and actual fan speeds.

The Sensor Section is located on the bottom right of the
screen and displays both factory installed and field installed
sensor including: Outdoor Air, Hot Water Temperature,
System Supply, System Return, Inlet Water, Delta T, Outlet
Water, Flue Temperature, and Flame Current.

Current SH Setback: 09/02 6:00 PM - 09,

artly Cloudy

i
=1

tem Return

HWTemp Sys

delta T Outlet Water  Flue Temp

Flame Flame 2 Premix 1

O

The Navigation Section is located down the left side of the
screen. There are five (5) sections located below the
Lochinvar icon: Home, View, Setup, Information
(About), and Settings. The Home Section is the screen
shown above. The View Section provides more detailed
information including subsections for: History, Cascade,
Graphing, and a complete list of current Sensor Values.
The Setup Section has several screens to aid in setting
up the appliance. The Setup Section includes screens for
adjusting: Set Points, Pump Settings, Cascade, BMS, Ramp
Delay, and Night Setback. = The Information Section
provides information about the hardware and software
including the current software version of the interface, the
version of the boiler control, and the CON-X-US device
serial number. The Setting Section enables several interface
setup features including: Time Setup, Temperature Unit
Select, Loch’n Link, System Update, and WiFi Setup.
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1 Service

General Operation
How the boiler operates

The Crest uses an advanced stainless steel heat exchanger
and electronic control module that allows fully condensing
operation. The blowers pull in air and push flue products out
of the boiler through the heat exchanger and flue piping. The
control module regulates blower speeds to control the boiler
firing rate. The gas valves sense the amount of air flowing into
the boiler and allow only the right amount of gas to flow.

How the control modules operate

The Crest boiler is equipped with a SMART TOUCH
CON.XeUS Interface. The control module receives inputs
from boiler sensors and external devices. The control module
activates and controls the blowers and gas valves to regulate
heat input and switches the boiler, Hot Water Generator
(HW), and system pumps on and off as needed. The user
programs the control module to meet system needs by adjusting
control parameters through the SMART TOUCH CON«XeUS
Interface. These parameters set operating temperatures and
boiler operating modes.

Sequence of operation

Table 1A (page 11) shows control module normal
sequences of operation for space heating and HW
operation. The combined operation sequence is for a
typical application, programmed to provide HW priority.

Access modes

User

The USER can set the SH set point, HW set point, turn the
unit OFF and ON and set up WiFi.

Installer

Most parameters are available only to the INSTALLER,
accessible only by entering the installer password (5309)
when selecting the Setup Section.

Note: The password will timeout after an hour from
entry.
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1 Service (continued)
Control inputs

HWG THERMOSTAT /
SENSOR

ENABLING DEVICE

CASCADE

LOW VOLTAGE
CONNECTION
BOARD

LOUVER PROVING SWITCH

SYSTEM SENSOR -
SUPPLY

SYSTEM SENSOR -

RETURN <
OUTDOOR SENSOR I
SEQUENCER / BUILDING )
MANAGEMENT SYSTEM e

<5
> SMART CONTROL
MODULE

AUX SWITCH 1 & 2

0-10 INPUT FROM
SYSTEM PUMP

INLET TEMPERATURE
SENSOR

OUTLET TEMPERATURE /
HI-LIMIT SENSOR

FLUE GAS SENSOR

INLET AIR SENSOR

AIR PRESSURE SWITCH

MANUAL RESET
HIGH LIMIT

FLAME SENSOR 1 & 2

BLOCKED DRAIN SWITCH

GAS PRESSURE SWITCHES

LOW WATER CUTOFF

AIR METERING VALVE
PRESSURE SWITCH

VENT DAMPER

PROVING SWITCH \
AIR METERING VALVE
PROVING SWITCHES
DISPLAY PANEL PC INTERFACE
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1 Service

Control outputs

‘ 0-10V OUTPUT TO
BOILER PUMP

ALARM CONTACTS

LOW VOLTAGE
CONNECTION
BOARD

LOUVER RELAY

RUN TIME CONTACTS

BOILER RATE OUTPUT

SEQUENCER / BUILDING

MANAGEMENT SYSTEM
LINE VOLTAGE
TERMINAL BOILER PUMP
STRIP CONTACTOR

SYSTEM PUMP
CONTACTOR

HWG PUMP
CONTACTOR

IGNITOR
BLOWER

GAS VALVES

SMART CONTROL
MODULE

VENT DAMPER

DISPLAY PANEL

PC INTERFACE

@ AIR METERING VALVE

10
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1 Service (continued)

Table 1A Sequence of Operation

Sequence of operation

Note: This unit is equipped with two (2) gas train systems. Gas Train 1 will fire first. If the demand cannot be met by the
first gas train, the second gas train (Gas Train 2) will fire.

1.

Upon a call for heat, the control turns on the appropriate pumps (system and boiler pumps for a space heating call,
HW pump for a hot water generator call).

2.

The control confirms that the low water cutoff contacts are closed and energizes the louvers (optional) and damper
(optional) relays.

The control confirms that the proof of closure switch (Model FB 6001 only), gas pressure switch, blocked drain
switch, limits, louver proving switch (optional) and damper proving switch (optional) contacts close. The proof of
closure valve (FB 6001 only) opens and the Pre-Purge cycle begins.

The control confirms the blower is up to the desired speed, and the air pressure switch is closed.

Once the Pre-Purge cycle is complete, the control lowers the blower speed, initiates sparking of the ignition electrode,
and opens gas valve 1.

After a short wait, the control stops sparking and checks for the presence of flame current through the flame sense
electrode.

If the control does not detect flame current: Models FB0751-2001 - The control will repeat the ignition cycle after
the required post purge and pre-purge cycles. Models FB2501-6001 - Loss of flame will result in safety shutdown and
lockout, requiring manual reset.

If the control detects flame current, the control will hold the blower speed constant for a few seconds to allow the
flame to stabilize, then begin modulating the firing rate in order to maintain the controlling sensor to the desired set
point temperature.

If the current call for heat is for space heating and a HW call for heat becomes active, the control will turn on the HW
pump relay output, then turn off the boiler pump. It will then modulate the blower speed in order to maintain the
outlet temperature to the desired HW outlet set point temperature.

10.

If the boiler is unable to maintain the desired set point using gas valve 1, control will transition to the larger gas valve
2. The blower will modulate to a fixed speed and the air metering valve will start to open. As it opens, gas valve 2 will
be turned on and gas valve 1 will be turned off. If the flame should be lost at any time during this process, the control
will immediately try to reignite the burner. Once the air metering valve is fully open and the flame is confirmed to
be present, the control will hold the fan speed constant for a few seconds in order to allow the flame to stabilize. The
fan speed will then modulate as needed to maintain the set point. If the flame is not present when the air metering
valve is fully open, the boiler will go through a complete shutdown and restart of the burner. If the heat load should
decrease sufficiently, a similar process is used to transition from gas valve 2 to gas valve 1.

11.

Once both the space heating and HW calls for heat are satisfied, the control will turn off the gas valve and begin the
Post-Purge cycle. Any pumps that are running will begin their respective Pump Delay cycles.

12.

At the end of the Post-Purge cycle, the louver relay contacts will de-energize.

13.

The control verifies that the blowers stop running and the blower proving switches open.

14.

At the end of the Pump Delay cycle(s), the pump(s) will be turned oft.

11
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Initial Setup Screen

Service Manual

Figure 1-2 Settings Screen

Temperature Units:

Dec 31,2016

Paleand Tine 7:10:07 PM CST

Language

Loch'n Link

System Update

WiFi Setup

Restart Control Panel

Switch Back to Version 3

<

Initial Setup

Clock and Date

The control uses an internal clock for the night setback
feature and for logging of events. For these features to
work correctly, the clock must be set when the boiler is first
installed or anytime the boiler has been powered off for more
than four (4) hours. This parameter must be accessed to set
the clock. If the unit is connected to the internet, the time will
adjust based on the time zone selected.

Temperature units (°C / °F)

The control can be configured to display temperature in
either °C or °F.

12
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1 Service (continued)
Viewable and changeable control parameters

Before changing parameters, note the settings so that the unit can be returned to its original operating
parameters.

CAUTION

Set Point Screens

Figure 1-3 Set points HW_Screen A

Apply Changes

Clear Changes

Rapid Setup

Advanced Setup
HW Setup

HW Pump Setup
Outdoor Reset
Pump

Cascade

BMS

Figure 1-4 Set points HW_Screen B

Setpoint
121°F

On

Offset
4°F
O

125 °F
115°F

Diff
6°F

High Limit

13
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Figure 1-5 Set points SH_Screen A

High Limit

Setpoint
120 °F

O

Offset
16 :F

O

130 °F
110 °F

O
Diff
20°F

MRHL
190 °F

Table 1B Set Points (This table lists control module parameters; use the sub-tab under the Setup tab to access

them.
Menu Parameter Name Min Max Default
(as shown on the LCD screen) Value Value Value
Space Heat 1 Set point: Set point 32 185 120
Space Heat 1 Set point: Min 32 185 32
Space Heat 1 Set point: Max 32 185 185
Space Heat 1 Set point: Offset 0 36 9.9
Space Heat 1 Set point: Diff 0 72 19.8
System Pump Anti-Seize Time 0 40 0.33
g High Limit: ARHL 32 200 199.4
E High Limit: MRHL 0 90 0
I|,|-,| HW Boiler Set point: Set point N/A N/A N/A
? HW Boiler Set point: Offset N/A N/A N/A
HW Boiler Set point: Differential N/A N/A N/A
HW Tank Set pont: Set point N/A N/A N/A
HW Tank Set point: Min N/A N/A N/A
HW Tank Set point: Max N/A N/A N/A
HW Tank Set point: Diff N/A N/A N/A

14
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1 Service (continued)
Set Points

Space Heat 1 Set Point: Set point

The SH set point sets the water temperature set point used
during space heating calls.

Space Heat 1 Set Point: Min

The SH minimum set point sets the minimum water
temperature set point that can be used for space heating
operation. The user or installer will not be able to
program the control with a lower SH set point.

Space Heat 1 Set Point: Max

The SH maximum set point sets the maximum water
temperature set point that can be used for space heating.
The user or installer will not be able to program the
control with a higher SH set point.

Space Heat 1 Set Point: Offset

The SH offset sets how many degrees above set point the
temperature can go before the boiler will shut off.

Space Heat 1 Set Point: Differential

The SH differential sets how many degrees below the
offset the temperature has to drop before the boiler turns
back on.

High Limit: ARHL

The SMART TOUCH control contains an integral Auto
Reset High Limit (ARHL) on the outlet of the heat
exchanger. Once the outlet temperature exceeds the
ARHL set point, the boiler will shut down and lock out.
Once the outlet temperature has dropped below this
set point, the RESET button on the LCD display can be
pressed to reset this lockout. If RESET is not pressed, the
control will automatically reset the lockout after five (5)
minutes.

High Limit: MRHL

The SMART TOUCH control contains an integral
Manual Reset High Limit (MRHL) on the outlet of the
heat exchanger. Once the outlet temperature exceeds
the MRHL set point, the boiler will shut down and lock
out. Once the outlet temperature has dropped below this
set point, the RESET button on the LCD display must be
pressed to clear this lockout.

HW Boiler Set Point: Set point

When a HW call for heat becomes active, the control will use
the HW boiler set point to determine the firing rate of the
boiler based on the boiler outlet water temperature.

HW Boiler Set Point: Offset

This parameter reflects the degrees above HW boiler set point
the outlet temperature can go before the boiler will shut off.

HW Boiler Set Point: Differential

This parameter reflects the degrees below HW boiler offset the
outlet temperature has to go before the boiler turns on.

HW Tank Set Point: Set Point

By installing a tank sensor, the SMART TOUCH control can
perform the tank thermostat function. The SMART TOUCH
control automatically detects the presence of this sensor, and
generates a call for heat when the tank temperature drops
below the tank set point minus the differential, and finishes the
call for heat when the tank temperature reaches tank set point.

HW Tank Set Point: Min

This setting controls the minimum user set point for the tank
temperature.

HW Tank Set Point: Max

This setting controls the maximum user set point for the tank
temperature.

HW Tank Set Point: Differential

When a tank sensor is installed, the tank temperature must
drop this amount below the tank set point before the boiler
will turn on.

15
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Outdoor Reset Screen

Figure 1-6 Outdoor Reset A

Outdoor Reset Curve
Max O ® 25 °F, 180 °F)

-
=
o
o
2
@
(%2

O

Max

Outdoor Temp

Shutdown
80 °F

Table 1C Outdoor Reset (This table lists control module parameters; use the sub-tab under the Setup tab to access
them.)

Ment Parameter Name -l Max Lo
(as shown on the LCD screen) Value Value Value

Set point Max 32 185 180
Set point Min 32 185 68

a Qutdoor Temperature: Min -22 86 23

E Outdoor Temperature: Max -22 86 86

§ Outdoor Temp: Shutdown 32 122 79.7

= Outdoor Temp: Diff 32 122 79.7

3 Shift OA Reset Curve -27 27 0
Boost Time 0 250 20
Boost Temperature 0 25 0

16
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1 Service (continued)

Outdoor Reset

Outdoor Reset Curve

The Outdoor Temp Min and Set Point Max define the
upper point of the Outdoor Reset Curve. The lower point
is defined by the Outdoor Temp Max and Set Point Min.
The curve will level out at Set Point Min for temperature
warmer than Outdoor Temp Max. The curve will continue
on if the set point (set on Set Points Screen) is above the Set
Point Max. The curve will be shortened if the set point is
below Set Point Max.

Outdoor Temperature: Shutdown

When the outdoor temperature rises above this point, the
control will block all SH demands (HW demands will still
be active).

Outdoor Temperature: Differential

The outdoor air shutdown differential parameter is the
number of degrees below parameter the outdoor air
temperature must go before the boiler will respond to a SH
demand.

Shift OA Reset Curve

The shift reset curve parameter shifts the actual set point
above or below the calculated set point by the number of
degrees in this parameter.

Boost Time

The boost time parameter sets the amount of time that must
elapse with a SH demand before the water temperature
calculated set point will be increased.

Boost Temperature

If a SH demand lasts longer than the programmed boost time
delay setting and there have been no HW demands, the control
will increase the water temperature set point by the amount in
this parameter. If the SH demand continues through another
time period, the set point will be increased again. This will
continue until either the SH demand ends, a maximum of 20
increases has occurred, or the maximum set point has been
reached. Once the SH demand has been satisfied the set point
will revert back to its calculated setting.

17
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Ramp Delay Screen

Figure 1-7 Ramp Delay

Ramp Delay

Step
On
O2
Qs
Os4

5

Os

Ramp Delay Mode Ramp Up ~

Time (sec)

Ramp Delay Limit

Table 1D Ramp Delay (This table lists control module parameters; use the sub-tab under the Setup tab to access
them.)

METS Parameter Name [0 Max LB
(as shown on the LCD screen) Value Value Value

Ramp Delay Mode N/A N/A N/A
Step 1: Ramp Delay Time 1 40 2
Step 1: Ramp Delay Limit (%) 10 100 20
Step 2: Ramp Delay Time 1 40 2

E Step 2: Ramp Delay Limit (%) 10 100 30

g Step 3: Ramp Delay Time 1 40 2

E Step 3: Ramp Delay Limit (%) 10 100 40

é Step 4: Ramp Delay Time 1 40 1
Step 4: Ramp Delay Limit (%) 10 100 55
Step 5: Ramp Delay Time 1 40 1
Step 5: Ramp Delay Limit (%) 10 100 75
Step 6: Ramp Delay Time 1 40 1
Step 6: Ramp Delay Limit (%) 10 100 100

18



—

CONDENSING BOILER

1 Service (continued)
Ramp Delay

Ramp Delay (Enable / Disable)

This parameter allows the installer to enable or disable the SH
ramp delay.

SH Ramp Delay

The SMART TOUCH CONeXeUS Interface can be
programmed to limit the firing rate for a fixed period of time at
the start of a space heating demand. There are six (6) possible
limits, each with their own time delay. The first limit applies
as soon as the burner starts. Once its time delay expires, the
second limit is applied and its timer begins. The control steps
through these limits until the 6th (sixth) limit expires. Note,
however, that the 6th limit will also limit the rate for the rest of
that heat demand.

Service Manual

19
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BMS Screens

Figure 1-8 BMS_Screen A
N

= BMS
BMS Status: (®) Remote OLacaI

BMSMode: (@) Power (0 Setpoint

Maxo

Min() n\l.
O

Figure 1-9 BMS _Screen B

e n-..
O

TSTAT: (@) Disable  (O) Remote
Volts to Enable/Disable BMS
Enable
2.0V
1.5V

O

Diff. To Stop
0.5V

<
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Table 1E BMS / BAS (This table lists control module parameters; use the sub-tab under the Setup tab to access

them.)
Menu Parameter Name Lo 1D) Max Ll
(as shown on the LCD screen) Value Value Value
BMS Status ACTIVE INACTIVE INACTIVE
BMS Mode POWER SETPOINT POWER
Power (%): Min 4 POWER MAX 4or5
Power (%): Max POWER MIN 100 100
Volts: Min 0 VOLTS MAX 2
Volts: Max VOLTS MIN 10 10
% Set point (F): Min 32 SET POINT MAX 69.8
Set point (F): Max SET POINT MIN 185 179.6
Volts: Min 0 VOLTS MAX 2
Volts: Max VOLTS MIN 10 10
Volts to Enable / Disable BMS: Enable 0 10 2
Volts to Enable / Disable BMS: Diff. to Stop 0 10 0.5
BMS TSAT ENABLE DISABLE DISABLE
» BAS Active / Inactive ENABLE DISABLE DISABLE
g BAS Out of Order Timer 5 120 30
BMS

BMS (Active / Inactive)

The set point or modulation of the boiler may be controlled
through the 0 - 10V Building Management System (BMS)
input. When the parameter is set to INACTIVE, the 0 - 10V
input will be ignored. When set to ACTIVE, the set point or
modulation will be controlled by the voltage on the 0 - 10V
input, as described below.

BMS Mode (Power / Set Point)

When BMS is set to ACTIVE, this parameter will determine
if the voltage on the 0 - 10V BMS input is converted to
modulation or a set point. When set to POWER, the
voltage determines the modulation of the boiler. When set
to SETPOINT, voltage determines the set point used by the
boiler.

BMS Volts at Minimum (Power or Set Point)

When BMS is set to ACTIVE, this parameter will determine
the voltage on the 0 - 10V BMS input that represents the
minimum modulation or set point. Any voltage less than
this value will not change the modulation or set point used
by the boiler.

BMS Volts at Maximum (Power or Set Point)

When BMS is set to ACTIVE, this parameter will determine
the voltage on the 0 - 10V BMS input that represents the
maximum modulation or set point. Any voltage above this
value will not change the modulation or set point used by the
boiler.

BMS Rate at Minimum Volts

This parameter is visible only when BMS Mode is set
to POWER. The value of this parameter determines the
modulation rate when the voltage on the 0 - 10V BMS input
is equal to or less than the BMS Volts at Minimum parameter
value.

BMS Rate at Maximum Volts

This parameter is visible only when BMS Mode is set
to POWER. The value of this parameter determines the
modulation rate when the voltage on the 0 - 10V BMS input is
equal to or more than the BMS Volts at Maximum parameter
value.
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BMS Set Point at Minimum Volts

This parameter is visible only when the BMS Mode is set to
SETPOINT. The value of this parameter determines the set
point when the voltage on the 0 - 10V BMS input is equal to
or less than the BMS Volts at Minimum parameter value.

BMS Set Point at Maximum Volts

This parameter is visible only when BMS Mode is set to
SETPOINT. The value of this parameter determines the set
point when the voltage on the 0 - 10V BMS input is equal to
or more than the BMS Volts at Maximum parameter value.

BMS Volts to Enable

When BMS is set to ACTIVE, the boiler may be enabled
either through the ENABLE input, or by the voltage on the
0 - 10V BMS input (see BMS Tstat Enable Mode below). If
enabled through the voltage on the 0 - 10V BMS input, the
value of this parameter determines the voltage at which the
boiler becomes enabled.

Differential to Stop BMS Demand

When BMS is set to ACTIVE, and the boiler is enabled
through the voltage on the 0 - 10V BMS input, the voltage
must go below the BMS Volts to Enable value by this amount
in order to end the demand.

BMS Tstat Enable Mode

In order to use the ENABLE input to enable the boiler, this
parameter must be set to ACTIVE. To use the voltage on the
0 - 10V BMS input to enable the boiler, this parameter must
be set to INACTIVE.
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BAS

BAS Active / Inactive

The boiler is capable of being monitored and/or controlled
by a Building Automation System (BAS) through either a
ModBus RTU or BACnet MS/TP communication system.
In addition, it can communicate through a BACnet TCP/IP
system with the use of an optional gateway. See the Crest
ModBus Manual (100161012) for details on the points that
are available. If the boiler is to be monitored by the BAS
system, the BAS Active / Inactive parameter should be set to
INACTIVE. If the boiler is to be controlled through a BAS
system, the BAS Active / Inactive parameter must be set to
ACTIVE.

BAS Out of Order Timer

When the boiler is being controlled by the BAS system,
the commands it sends to the boiler must be refreshed
periodically. If the boiler does not receive a command for
too long, the boiler will revert to its local readings (e.g.,
enable input, temperatures, etc. ) until a new command is
received from the BAS system. For most commands, this
timeout is fixed at 10 minutes. Certain commands (0 - 10V
BMS voltage, system supply temperature, system return
temperature, and tank temperature) can change quickly, so
they need to be refreshed more often. The timeout for these
commands is controlled by the BAS Out of Order Timer.
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Advanced Setup Screen

Figure 1-10 Advanced Setup Screen A
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Figure 1-11 Advanced Setup Screen B
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Table 1F Advanced Setup (This table lists control module parameters; use the sub-tab under the Setup tab to

access them.)

i Max
M Parameter Name Min Default
enu
(as shown on the LCD screen) Value Value Value
a Freeze Protection; Pump On -22 45 44.6
=)
lu-‘ Freeze Protection; Burner On -22 45 37.4
g Freeze Protection; Burner Off -22 45 5
1wy
g Anti-Cycling Time 0 40 10
E Anti-Cycling Diff 0 54 1
< Controlling Sensor 0 4 2

Advanced Setup

Freeze Protection Pump On

The SMART TOUCH control will turn on the boiler and
system pump outputs whenever the inlet temperature drops
below this setting. This is done to prevent the water in
the heat exchanger from freezing. Certain low-temperature
applications (such as snow melt) can operate at temperatures
around freezing, so this setting needs to be lowered in these
cases. The temperature at which the pump outputs are turned
on, can be accessed through the Freeze Protection Pump On
parameter.

Freeze Protection Burner Off

Once the burner has started firing due to alow inlet temperature,
the inlet temperature must increase by this amount before the
burner turns back off. The installer can adjust this differential
by accessing the Freeze Protection Burner Off parameter.

Anti-Cycling Time

Once a SH demand has been satisfied, a set amount of time
must elapse before the control will respond to a new SH
demand. The control will block the new heat demand and
anti-cycling will be shown in the display until the time has
elapsed or the water temperature drops below the anti-cycling
differential. This parameter can be changed by the installer by
accessing the Anti-Cycling Time parameter.
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Freeze Protection Burner On

If running the pumps does not prevent the inlet
temperature from falling closer to freezing, the SMART
TOUCH control will fire the burner at low fire if in the
ON state. The installer can adjust the temperature at
which the burner fires by adjusting the Freeze Protection
Burner On parameter.

Anti-Cycling Differential

The control will bypass the anti-cycling time if the inlet
water temperature drops too much. The control will use
the inlet water temperature at the time the boiler shuts off
as the starting point. If the inlet temperature drops below
this temperature parameter the control will abort anti-
cycling and allow the boiler to fire. This parameter can be
changed by the installer by the Anti-Cycling Differential
parameter.

Controlling Sensor

The SH controlling sensor parameter selects the sensor
the control will use to regulate the boiler firing rate. This
parameter is adjustable by accessing the Controlling
Sensor parameter. The sensor selections are as follows:
The outlet sensor regulates the firing rate based on the
outlet water temperature of the boiler and the inlet
sensor regulates the firing rate based on the inlet water
temperature of the boiler. If the outlet sensor is selected,
and the optional system supply sensor is connected, the
control will regulate the firing rate based on the system
supply sensor temperature.
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Night Setback Screen

Figure 1-12 SH Night Setback
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Table 1G SH/HW Night Setback (This table lists control module parameters; use the sub-tab under the Setup tab
to access them.)

Menu Parameter Name Min Max Default
(as shown on the LCD screen) Value Value Value
X
sSkEO
TIL
= o m| Offset Temperature (F) 0 90 0
»zh
n

SH/HW Night Setback

Offset Temperature

Once the internal clock has been set correctly, the SH night setback feature can be used to program a lower set point. The
value of this parameter will be subtracted from the normal set point to determine the set point used during night setback. The
temperature range for this parameter is 0°F to 90°F (50°C). The feature is turned off with a setting of 0°F.
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Pump Screen

Figure 1-13 Pump Screen A
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Figure 1-14 Pump Screen B
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Table 1H Pumps (This table lists control module parameters; use the sub-tab under the Setup tab to access them.)

Menu Parameter Name D Max Default
(as shown on the LCD screen) Value Value Value
System Pump Mode N/A N/A N/A
Boiler Pump Delay 0:00 40:00 0:30
2 Boiler Pump Anti-Seize Time 0:00 40:00 0:33
§ System Pump Mode N/A N/A N/A
& System Pump Delay 0:00 40:00 0:30
System Pump Anti-Seize Time 0 40:00 0:33
Delta T Set point 0 60 0
g a | HW System Pump Mode N/A N/A N/A
2 E HW Pump Delay 0.5 2400 30
E @ HW Pump Anti-Seize Time 0 40 0.33
HW Type NORMAL ZONE NORMAL
z é HW/SH Switching Time 0 240 30
TW | SH/HW Switching Time 0 240 30
HW Max Fan Speed 10 100 100
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Pumps
System Pump Mode

The SMART TOUCH control is able to control the system
pump in 5 different ways. The options are as follows:

1. ON with a call for heat, with a constant speed.

2. ON with a call for heat, with a variable speed input.

3. Always ON, with a constant speed, except during
outdoor shutdown.

4. Always ON, with a variable speed input, except
during outdoor shutdown.

5. Always OFF (not connected).

For options 2 and 4, the speed of the system pump is
controlled by a separate control system. The pump speed is
sent to the 0-10V pump speed input on the boiler.

Boiler Pump Delay

The SH pump delay parameter sets the length of time the
boiler pump will run after a SH demand has been satisfied.

Boiler Pump Anti-Seize Time

If the boiler pump does not run for 24 hours, it will be turned
on briefly to prevent it from seizing. The length of time it
runs is determined by the Boiler Pump Anti-Seize Time
parameter.

Boiler Pump Mode

The SMART TOUCH control is able to control the boiler
pump in 3 different ways. The options are as follows:

1. ON with a call for heat, with a constant speed.

2. ON with a call for heat, with a variable speed
output.

3. Always OFF (not connected).

System Pump Delay

The system pump delay parameter sets the length of time the
system pump (if connected) will run after a SH demand has
been satisfied.

System Pump Anti-Seize Time

If the boiler pump does not run for 24 hours, it will be turned
on briefly to prevent it from seizing.

AT Set Point

The SMART TOUCH control includes a 0 - 10Vdc output
for controlling the speed of a variable speed boiler pump.
This feature can be used with primary - secondary piping
systems only. The speed is regulated in order to, among
other things, maintain a minimum delta T across the heat
exchanger. This helps reduce the electrical consumption
of the boiler pump when the boiler is firing at less than its
maximum rate. (This feature is active only when a system
supply sensor is installed).
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HW System Pump Mode

This parameter allows the installer to determine how the system
pump responds to a HW call for heat. The parameter can be
adjusted through the HW System Pump Mode parameter.
Select Always Off if you want the system pump to always turn
off during a HW call for heat. Select Always On if you want
the system pump to always turn on during a HW call for heat.
Select Normal if you want the system pump to ignore the HW
call for heat and operate based on the System Pump Mode
setting only.

HW Pump Delay

The HW pump delay parameter sets the length of time the
HW pump (if connected) will run after a HW demand has
been satisfied. This parameter is adjustable by the installer by
accessing the HW Pump Delay parameter.

HW Pump Anti-Seize Time

If the boiler pump does not run for 24 hours, it will be turned
on briefly to prevent it from seizing. The length of time it runs
is determined by the HW Pump Anti-Seize Time.

HW Type

This parameter gives the installer a choice of piping the Hot
Water Generator (HW) directly to the boiler, or as a zone in
the heating system. This parameter can be adjusted through
the HW Type parameter. For direct HW select Normal, for
treating the HW as a zone, select Zone.

HW/SH Switching Time

When a boiler hasa HW demand and it receives a space heating
demand, the SMART TOUCH control will start a timer. Once
the timer expires, it will stop the HW demand and service the
space heating demand. This feature does not apply when the
HW is programmed as a zone, or in Cascade. The installer can
adjust the length of time the boiler will service the HW demand
by accessing the HW/SH Switching Time parameter.

SH/HW Switching Time

When a boiler has a space heating demand and it receives a HW
demand, it will immediately switch to the HW demand and
start a timer. Once the timer has expired, the boiler will switch
back to the space heating demand and start another timer.
Once this timer expires, it will switch back to the HW demand.
This feature does not apply when the HW is programmed as a
zone, or in Cascade. The installer can adjust the length of time
the boiler will service the space heating demand by accessing
the SH/HW Switching Time parameter.

HW Rate Limiting

This parameter determines the maximum rate to be used when
heating a HW tank. This setting may be used when the tank
is unable to accept all of the BTU’s available from the boiler.
This parameter may be adjusted by the installer by accessing
the HW Rate Limiting parameter.
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Cascade Screens

Service Manual

Figure 1-15 Cascade Setup

3 A

©

O Enable

Disable

Efficiency Optimized O Lead Lag

1500 MBH

Leader Setup

Offset

1

0°F

O

6

0°F

Member Size

Figure 1-16 Cascade Leader Setup

Max Cascade Cond
Setpoint (°F)

Block Time Switching
Unit On/Off (mm:ss)

Min Next On Time
{mm:ss)

Number of Boiler
Pumps Always On

CANCEL

©

Leader Setup

O,
©

29



) =)

CONDENSING BOILER

1 Service

Service Manual

Table 11 Cascade (This table lists control module parameters; use the sub-tab under the Setup tab to access them.

Menu Parameter Name —— Max Default
(as shown on the LCD screen) Value Value Value
Cascade Address 0 7 1
Cascade Status ENABLE DISABLE DISABLE
Cascade Type N/A N/A N/A
Cascade Set point: Offset 0 40 10
Cascade Set point: Differential 0 72 20
w Max Cascade Cond. Set point (F) 32 185 185
g Max Cascade Non-Cond Set point (F) 68 260 185
2 Block Time Switching Boiler On / Off 0 4:15 60
° Minimum Next On Time 0 4:15 60
Rate % to Switch On Next Boiler 1 100 80
Rate % to Switch Off Last Boiler 1 100 10
Member Size Code* 0 255 0
Redundant Leader Disable Enable Disable
Cascade same rate. As the calculated load increases further and both

Cascade Address

The boiler designated as the Leader needs to be programmed
with address 0. All the Member boilers require addresses
from 1 to 7, and the addresses must be different for each
Member. The addresses can be in any order, regardless of the
order in which the units are wired together. The outdoor air
(if used) and system supply sensor must be connected to the
Leader boiler. When the Member 1 boiler is programmed
as a Redundant Leader (FIG. 1-17), it allows the Member 1
boiler to automatically assume control of the Cascade should
it lose communication with the Leader boiler. When this
option is selected, it is required that the Member 1 boiler
have duplicate connections to the installed external sensors
(such as the system supply sensor), control voltages, and heat
demand settings of the Leader boiler.

Cascade Status

The boiler is part of a group of units sequenced together. The
designated Leader unit determines the total output needed
from the group based on the set point and controlling sensor
reading. It assigns portions of the output to itself (Leader)
and the Member units. When Cascade is active, each boiler
in the group requires a unique address.

Cascade Type
The two (2) types of Cascade control are listed below:
Efficiency Optimization

This method is used when it is desired to have the most
efficient system. When the first boiler reaches a certain rate
(default = 80%), it lowers its rate to 40% and turns on the
next boiler at 40%. The two (2) boilers then modulate at the
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boilers ramp up to 80%, it lowers the rate of the first two (2)
boilers to 53% and brings the next boiler on at 53%. The three
(3) boilers then modulate together. As the calculated load
decreases, the boilers will reach a lower threshold (default
= 10%), at which time the last boiler (the third one in this
example) will turn off and the Cascade will increase the rates of
the remaining boilers to provide the equivalent total output as
before ((3 x 10%) / 2 = 15% in this example).

L/L: Lead/Lag

This method is used when it is desired to run the least number
of boilers as possible. When the first boiler reaches 100% and
calculated demand is still greater, the Cascade will bring on
boiler number two. At the same time the first boiler will reduce
its firing rate by an amount equal to the initial firing rate of the
second boiler. As the calculated demand continues to increase,
the first boiler will go to high fire, followed by ramping up the
second boiler. If the calculated demand is still increasing once
the second boiler reaches 100%, the Cascade will bring on boiler
number three and reduce the firing rate of boiler number two
by an amount equal to the initial firing rate of the third boiler.

This sequence will continue until the load is matched or all
boilers are firing at 100%. When the load begins to decrease, the
last boiler to fire will modulate down to low fire and hold there.
As the calculated demand continues to decrease, the second
to the last boiler will modulate down to low fire. If calculated
demand is still decreasing, the last boiler will shut down and
the next to the last boiler will increase its firing rate to make
up the lost BTU’s of the last boiler. If the calculated demand
continues to decrease, it will modulate down to low fire and hold
there while the next previous boiler starts to modulate down, as
before. This will continue until either demand is matched or all
boilers have shut down.
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Cascade Set point Offset

This parameter determines how much the temperature can
go above set point before the lead boiler will turn off.

Cascade Set point Differential

This parameter determines how much the temperature must
go below the turn off temperature (Set point + Offset) before
the lead boiler turns on.

Maximum Cascade Cond and Non-Cond Set point (F)

These types of parameters determine the set point used
by the individual boilers in a Cascade. When a boiler is
commanded to fire by the Leader boiler, it will attempt to
achieve this temperature at its outlet. If any of the boiler
outlet temperatures reach the maximum cascade set point,
the boiler will then modulate down on its own in order to
keep its outlet temperature within the maximum cascade set
point. Therefore, these parameters can be used to limit the
outlet temperatures of all the boilers in a Cascade. Note that
these parameters do not apply when the boiler is heating an
indirect HW tank.

Blocking Time Switching Boiler On / Off

In order to prevent units in a Cascade from short cycling,
this parameter defines the minimum ON and OFF time for
each unit. The installer can adjust this time by accessing the
Blocking Time Switching Boiler On / Off parameter.

Minimum Next On Time

In order to reduce the risk of temperature overshoot with
a Cascade, this parameter defines the minimum time delay
from starting one unit until the next unit may be started.

Number of Boiler Pumps Always On

When multiple Crest boilers are connected in a Cascade, the
SMART TOUCH control can keep a minimum number of the
boiler pumps running, regardless of how many of the boilers
are firing. This is useful in full flow systems where the system
flow is provided by the individual boiler pumps.

Rate % to Switch on Next Boiler

When the Cascade is programmed in the Efficiency
Optimization Mode, the currently running boilers must ramp
up to a certain firing rate before the next boiler in the Cascade
will start.

Rate % to Switch off Last Boiler

When the Cascade is programmed in the Efficiency
Optimization Mode, the currently running boiler will stop at
this rate.

Member Size Code

The member size code parameter is used to determine the
maximum power and priority of legacy boilers (i.e., Power-fin)
in cascade with the Crest Boiler. The default value for this
parameter is 0. When this value is left unchanged, the SMART
TOUCH control will automatically assume that any member(s)
of the Cascade not communicating their size will be 1,500,000
Btu. The lowest priority will always be given to these units
because the SMART TOUCH control will assume they are non-
condensing boilers. Changing this parameter is not necessary
for Cascade operation. However, the installer can adjust this
code by using the PC program. The PC program will calculate
the proper code based on the information provided.

Figure 1-17 Cascade Redundant Leader Selected
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Service Screens

The Service Screen allows the integrated control to override all other heat demands and operate Valve 1 and Valve 2 at high fire and
low fire conditions. To place the boiler into Service Mode, press the START button. As specified above the integrated control will
override all other heat demands, however, all safeties will be active. If no buttons are pressed, the integrated control will automatically
revert back to its original status after the “Remaining time in Service” counter expires.

Once the boiler has been placed into Service Mode it will light and modulate to low fire. At any time after that point there are two (2)
ways to adjust the firing rate. The first way is by pressing one of the six (6) preset buttons. The second way is by manually adjusting
the firing percentage using the “+” and “-” buttons. When Service Mode is no longer needed press the STOP button to return to
normal operation.

Figure 1-18 Service Maintenance

[

- Jrj /6 Total

% ! Fan Speed Actual
Fan Speed Target

Inlet Water Delta T

G 2 O LA 1 5 5 HA

Air Metering Switch
Setpoint ARHL

Status

Flame 2 Premix 1

Reason

Total Boiler:

32



) )

Service Manual

CONDENSING BOJLER

1 Service (continued)

Figure 1-19 Service Notification

Service Notification
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Table 1J Service Notification (This table lists control module parameters; use the sub-tab under the Setup tab to access them.

i Max
et Parameter Name o) BT
(as shown on the LCD screen) Value Value Value

Zz Maintenance Notice By: Months 0 36 12
(°)

3 s Maintenance Notice By: Running Hours 0 100,000 10,000

=<

E o Maintenance Notice By: Cycles 0 100,000 10,000
L

5,‘ = Maintainer Information: Name N/A N/A N/A
(©)
Z Maintainer Information: Phone N/A N/A N/A

Service Maintenance Notice By: Cycles

Maintenance Notice By: Months

When the boiler control determines that a scheduled service
is due based on the months of installation, the boiler display
will turn yellow and a new status screen will appear informing
the installer that maintenance is required.

Maintenance Notice By: Running Hours

When the boiler control determines that a scheduled service
is due based on the hours of actual operation, the boiler
display will turn yellow and a new status screen will appear
informing the installer that maintenance is required.

When the boiler control determines that a scheduled service is
due based on the number of boiler cycles, the boiler display will
turn yellow and a new status screen will appear informing the
installer that maintenance is required.

Maintainer Information: Name and Phone Number

When a Maintenance Reminder timer or counter has expired,
a Maintenance Reminder screen will appear on the display.
By programming the installer’s name and phone number, this
information will appear on the Maintenance Reminder Screen
at that time. This can be programmed by accessing parameters
L4 and L5. When selected, another menu will appear with
PHONE and NAME. Note that the phone number is limited to
10 characters, and the name is limited to 26 characters. Only 0 -
9, A - Z (CAPS only), &, (,), +, and - are permitted.
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Graph Screens

The Graph Screen consists of two (2) different types of screens. The first screen Short Term Data Screen (three minutes in one
second intervals) and the Long Term Data Screen (32 days, 233 average minutes). If a parameter is selected by mistake, it can be
de-selected by re-selecting the parameter. A maximum of eight (8) items can be graphed at one time.

Figure 1-20 Graph Select
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Once the items to be graphed are selected, press the OK button to view the graph. Each item graphed will have a different color line
to represent it. The items selected will be shown below the graph along with their corresponding color.

Figure 1-21 Graph Screen
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History Screen

The History Screen shows the status of various counters and faults. Within the History Screen there are two separate sections, the
“Lockout Blocking Fault” and “Runtime History”.

The left side of the screen reflects the “Lockout Blocking Fault” section which allows you to view the last 20 lockout/blocking faults.
Succeeded by each fault is the date and time of when the fault occurred. A three (3) minute graph of sensor data before the fault can

be viewed by selecting the VIEW button.

The “Runtime History” section includes the following information:

. Power hours — Shows the number of hours the control has been powered on since the last reset.

. Running hours - Shows the number of hours that the boiler has been firing since the last reset.

. Ignition attempts — Shows the number of times the control has attempted to ignite since the last reset.

. Successful Ignition attempts - Shows the number of times the control has successfully ignited since the last reset.
. Total Power hours — Show the total number of hours the control has been powered.

. Total Running hours — Show the total number of hours that the boiler has been firing.

. Total ignition attempts — Show the total number of times the control has attempted to ignite.

. Total Successful ignition attempts — Show the total number of times the control has successfully ignited.

The top right of this screen details the running hours based on 4 different running positions.

Figure 1-22 History Screen / Runtime History
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Maintenance and annual startup

Table 2A Service and Maintenance Schedules

Service technician Owner maintenance

(see the following pages for instructions) (see the Crest User’s Information Manual for
instructions)

General:

+ Address reported problems, if any « Check boiler area

* Inspect interior; clean and vacuum if

necessary; * Check pressure/temperature

» Clean condensate trap and fill with fresh gauge

water

*Check for leaks (water, gas, flue,
condensate)

« Verify flue and air lines in good condition

and sealed tight o
» Check vent piping
*Check system water pressure/system

piping/expansion tank * Check air piping

» Check fill water meter
Monthly * Check air and vent termination

» Test boiler water. When test indicates,
screens

clean system water with approved
system restorer following manufacturer’s
information.

» Check control settings

¢ Check relief valve

* Check condensate drain system
 Check the ignition and both flame sense
electrodes (sand off any deposits; clean

and reposition)
» Check wiring and connections

o
=
-
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<
-
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* Test low water cutoff
» Perform start-up checkout and
performance verification per Section 9 of * Reset button (low water

the Crest Installation and Operation Every cutoff)
Manual. 6 months

* Check boiler piping (gas and

* Flame inspection (stable, uniform) water) for leaks

» Check both flame signals (at least 10
microamps at high fire) « Operate relief valve

* Test low water cutoff.

If combustion or performance
indicate need:

End » Shut boiler down (unless boiler
* Clean heat exchanger of season used for domestic hot water)

* Remove and clean burner using months
compressed air only

 Clean the blower wheels
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2 Maintenance (continued)

/\WARNING

or system. Failure to follow the directions

/A WARNING

Follow the service and maintenance procedures given throughout this manual and in component literature
shipped with the boiler. Failure to perform the service and maintenance could result in damage to the boiler

in this manual and component literature could result in severe

personal injury, death, or substantial property damage.

The boiler should be inspected annually only by a qualified service technician. In addition, the maintenance
and care of the boiler designated in Table 2A and explained on the following pages must be performed to

assure maximum boiler efficiency and reliability. Failure to service and maintain the boiler and system could

result in equipment failure.

/A WARNING

causing severe personal injury or death.

Address reported problems
1. Inspect any problems reported by the owner and correct
before proceeding.

Inspect boiler area

1. Verify thatboiler area is free of any combustible materials,
gasoline and other flammable vapors and liquids.
2. Verifythatairintakearea is free of any of the contaminants

listed in Section 1 of this manual. If any of these are
present in the boiler intake air vicinity, they must be
removed. If they cannot be removed, reinstall the air and
vent lines per this manual.

Inspect boiler interior

1. Remove the front access covers and inspect the interior
of the boiler.
2. Vacuum any sediment from inside the boiler and

components. Remove any obstructions.

Clean condensate trap
1. Inspect the condensate drain line, vent line, condensate
PVC fittings, and condensate trap.

Flush condensate trap with water

1. Remove the four (4) screws securing the top cover to the
condensate trap and remove the cover (FIG. 2-1).

2. Locate the plastic ball inside the float tube. Verify there
is nothing under the ball causing it to not seat properly.

3.  Fill with fresh water until the water begins to pour out of
the drain.

4. Replace the top cover and the screws removed in Step 1.

Figure 2-1 Condensate Trap

FROM CONDENSATE
VENT ON BOILER

FROM CONDENSATE
DRAIN ON BOILER

TO FLOOR DRAIN
OR NEUTRALIZER KIT
1" PVC / CPVC CONNECTION

Electrical shock hazard - Turn off power to the boiler before any service operation on the boiler except as
noted otherwise in this instruction manual. Failure to turn off electrical power could result in electrical shock,

Check all piping for leaks

Eliminate all system or boiler leaks.
Continual fresh makeup water will
reduce boiler life. Minerals can build up,
reducing heat transfer, overheating heat
exchanger, and causing heat exchanger
failure. Leaking water may also cause
severe property damage.

/\WARNING

Inspect all water and gas piping and verify to be leak free.
Look for signs of leaking lines and correct any problems
found.

Check gas line using the procedure found in Section 6 -
Gas Connections of the Crest Installation and Operation
Manual.

Flue vent system and air piping

1. Visually inspect the entire flue gas venting system and air
piping for blockage, deterioration or leakage. Repair any
joints that show signs of leakage. Verify that air inlet pipe

is connected and properly sealed.

Verify that boiler vent discharge and air intake are clean
and free of obstructions.

/AWARNING

Failure to inspect for the above conditions
and have them repaired can result in
severe personal injury or death.

Check water system

1. Verify all system components are correctly installed and
operational.

Check the cold fill pressure for the system. Verify it is
correct (must be a minimum of 12 psi (82.7 kPa)).
Watch the system pressure as the boiler heats up (during
testing) to ensure pressure does not rise too high.
Excessive pressure rise indicates expansion tank sizing
or performance problem.

Inspect automatic air vents and air separators. Remove
air vent caps and briefly press push valve to flush vent.
Replace caps. Make sure vents do not leak. Replace any
leaking vents.
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Check expansion tank

1. Expansion tanks provide space for water to move in and
out as the heating system water expands due to temperature
increase or contracts as the water cools. Tanks may be
open, closed or diaphragm or bladder type. See Section
5 - Hydronic Piping of the Crest Installation and Operation
Manual for suggested best location of expansion tanks and
air eliminators.

Check fill water meter

1. Check fill water meter for water usage. If the amount
exceeds 5% of your system volume, you could have a leak.
Have the system checked for leaks and fixed by a qualified
service technician.

Test boiler water

1. Test boiler water. Reference the Crest Installation and
Operation Manual for guidelines. When test indicates,
clean system water with approved system restorer following
the manufacturer’s information.

Check boiler relief valve
1. Inspect the relief valve and lift the lever to verify flow.
Before operating any relief valve, ensure that it is piped with
its discharge in a safe area to avoid severe scald potential.
Read Section 5 - Hydronic Piping of the Crest Installation
and Operation Manual before proceeding further.
Safety relief valves should be re-inspected
AWARNING AT LEAST ONCE EVERY THREE YEARS,
by a licensed plumbing contractor or authorized inspection
agency, to ensure that the product has not been affected
by corrosive water conditions and to ensure that the valve
and discharge line have not been altered or tampered with
illegally. Certain naturally occurring conditions may corrode
the valve or its components over time, rendering the valve
inoperative. Such conditions are not detectable unless the valve
and its components are physically removed and inspected. This
inspection must only be conducted by a plumbing contractor
or authorized inspection agency - not by the owner. Failure
to re-inspect the boiler relief valve as directed could result in
unsafe pressure buildup, which can result in severe personal
injury, death, or substantial property damage.

Following installation, the valve lever
AWARNING must be operated AT LEAST ONCE A
YEAR to ensure that waterways are clear. Certain naturally

occurring mineral deposits may adhere to the valve, rendering
it inoperative. When manually operating the lever, water will
discharge and precautions must be taken to avoid contact with
hot water and to avoid water damage. Before operating lever,
check to see that a discharge line is connected to this valve
directing the flow of hot water from the valve to a proper place
of disposal. Otherwise severe personal injury may result. If no

water flows, valve is inoperative. Shut down the boiler until a

new relief valve has been installed.

2. After following the above warning directions, if the relief
valve weeps or will not seat properly, replace the relief valve.
Ensure that the reason for relief valve weeping is the valve
and not over-pressurization of the system due to expansion
tank waterlogging or undersizing.
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Inspect ignition and flame sense

electrodes

1. Remove the ignition and both flame sense electrodes from
the burner plate.

2. Remove any deposits accumulated on the ignition/flame
sense electrodes using sandpaper. If the electrodes cannot
be cleaned satisfactorily, replace with new ones.

3. Replace ignition/flame sense electrodes, making sure the
gaskets are in good condition and correctly positioned.

Check ignition ground wiring

1. Inspect boiler ground wire from the heat exchanger access
cover to ground terminal strip.

Verify all wiring is in good condition and securely attached.
3. Check ground continuity of wiring using continuity meter.

Replace ground wires if ground continuity is not
satisfactory.

Check all boiler wiring

1. Inspect all boiler wiring, making sure wires are in good
condition and securely attached.

Check control settings

1. Navigate to the Setup Screen and check all settings. See
Section 1 of this manual. Adjust settings if necessary. See
Section 1 of this manual for adjustment procedures.

2. Check settings of external limit controls (if any) and adjust
if necessary.

Perform start-up and checks

1. Start boiler and perform checks and tests specified in
Section 9 - Start-up of the Crest Installation and Operation
Manual.

2. Verify cold fill pressure is correct and that operating
pressure does not go too high.

Check burner flame

1. Inspect flame through observation windows.

2. If the flame is unsatisfactory at either high fire or low
fire, remove and clean the burner. Clean the burner
thoroughly using a vacuum cleaner or compressed air. Do
not use compressed air to clean the burner if cleaning is
performed inside a building.

o Shut down the boiler:

- Follow the “To Turn Off Gas to Appliance”
instructions for the boiler in Section 9 - Startup
of the Crest Installation and Operation Manual.

- Do not drain the boiler unless it will be
exposed to freezing temperatures. If using
freeze prevention fluid in system, do not drain.

3. Allow time for the boiler to cool to room temperature if it
has been firing.
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4. Remove the top access panel(s) to gain access to the
gas/air manifold assembly.

5. Remove the gas/air manifold burner access cover
(FIG. 2-2).

6. Using care, remove the transition gas line from the
gas/air manifold and orifice assembly.

7. Remove the orifice assembly from inside the burner.

8. Remove the nuts/washers holding the burner to the
gas/air manifold assembly.

9. Remove the burner baffle and the burner from the
gas/air manifold assembly.

The burner gasket, burner, burner
baffle, and gas/air manifold access
cover can only be installed in one
orientation. All of these parts will
have to be re-installed correctly.
To ensure all of these parts are
re-installed correctly, align the
logo on top of the gas/air manifold
cover with the logo on the gas/air
manifold as shown in FIG. 2-2. Be
certain to pay close attention to the
bolt pattern when re-installing the
above parts.

NOTICE

10. When replacing the burner, ensure gaskets are in good
condition and positioned correctly (FIG. 2-2).

11. When securing the burner and manifold, be sure to
tighten the nuts as follows:

a. Tighten the nuts in a star pattern sequence.

b. 0751-2001 Models: Tighten the 1/4" nuts securing
the burner to the cast manifold to 8 ft.-Ibs.
2501-6001 Models: Tighten the 5/16" nuts
securing the burner to the cast manifold to 15 ft.-
Ibs.

c.  All models, check nuts securing the cast manifold
and torque to 25 ft.-1bs, if necessary.

12. Re-install the orifice assembly and the transition gas
line removed in Steps 6 and 7.

13. Re-install the gas/air manifold burner access cover.
Tighten nuts to 8 ft.-lbs. using the star pattern sequence.

14. After firing the unit, re-tighten the nuts to the above
torque specifications.

Failure to follow the torqueing
specifications listed above could result
in severe personal injury or death.

/A WARNING

Figure 2-2 Burner Assembly

NOTE: Be sure to pay close

attention to the Lochinvar logo.
Align the logo with the Lochinvar
logo on the gas/air manifold to
ensure proper assembly.

Pay close attention to the bolt
pattern, as the gas/air manifold

GAS/AIR MANIFOLD COVER

@
<— GAS/AIR MANIFOLD GASKET

assembly can only be installed

one way.

LOCHINVAR LOGO

IMG01141

Check flame signal

1.

At high fire of each combustion system, the flame signal
shown on the display should be at least 10 microamps.

A lower flame signal may indicate a fouled or damaged
flame sense electrode. If cleaning the flame sense electrodes
does not improve, ground wiring is in good condition, and
ground continuity is satisfactory, replace the flame sense
electrode.

See Section 3 - Troubleshooting in this manual for other
procedures to deal with low flame signal.

Review with owner

1.

Review the Crest User’s Information Manual with the
owner.

Emphasize the need to perform the maintenance schedule
specified in the Crest User’s Information Manual (and in
this manual as well).

Remind the owner of the need to call a licensed contractor
should the boiler or system exhibit any unusual behavior.
Remind the owner to follow the proper shutdown procedure
and to schedule an annual start-up at the beginning of the
next heating season.
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Cleaning boiler heat exchanger

1.

Shut down boiler:

o Follow the “To Turn Off Gas to Appliance” instructions
for the boiler in Section 9 - Startup.

» Do not drain the boiler unless it will be exposed to
freezing temperatures. If using freeze prevention fluid
in system, do not drain.

Allow time for the boiler to cool to room temperature if

it has been firing.

Remove the top access panel to remove the gas/air

manifold assembly.

Remove the nuts securing the burner to the burner

mounting plate. Remove the burner (reference FIG. 2-2

and follow the steps in Check Burner Flame on pages

38-39).

Remove the nuts securing the burner mounting plate

from the heat exchanger and set aside. Remove the

entire burner mounting plate assembly.

/A WARNING

The boiler contains ceramic fiber
materials. Use care when handling these

10.

11.
12.

13.

14.

15.

16.

materials per instructions on this page.
Failure to comply could result in severe
personal injury.

Use a vacuum cleaner to remove any accumulation on
the tube sheet surfaces. Do not use any solvent.

Brush the heat exchanger (tube sheet, combustion
chamber walls, and tube entry) while dry using a nylon
bristle brush. Caution: DO NOT use a metal brush.
Re-vacuum the heat exchanger.

Finish cleaning using a clean cloth dampened with warm
water.

Temporarily remove the condensate drain line from the
condensate trap and route directly to a drain.

Rinse out debris with a low pressure water supply. The
water will drain through the condensate connection.
Allow the heat exchanger to thoroughly dry.

Reconnect the condensate drain line to the condensate
trap.

Close isolation valves on piping to isolate boiler from
system. Attach a hose to the boiler drain and flush boiler
thoroughly with clean water by using purging valves to
allow water to flow through the water make-up line to
the boiler.

When securing the burner, be sure to tighten the nuts as
instructed in the “Check Burner Flame” section on pages
38 and 39 of this manual.

Replace the burner mounting plate assembly and gas/
air manifold assembly. Ensure gaskets are in good
condition and positioned properly. Restore boiler to
operation.

Perform start-up and check-out procedures in the Check
Flame and Combustion - Section 9 - Startup of the Crest
Installation and Operation Manual.
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Service Manual

ceramic fiber materials

REMOVAL OF COMBUSTION CHAMBER

LINING

/A\WARNING

The combustion chamber insulation
in this appliance contains ceramic fiber
material. Ceramic fibers can be converted
to cristobalite in very high temperature
applications. The International Agency for
Research on Cancer (IARC) has concluded,
“Crystalline silica in the form of quartz
or cristobalite from occupational sources
is carcinogenic to humans (Group 1).”
Normal operating temperatures in this
appliance are below the level to convert
ceramic fibers to cristobalite. ~Abnormal
operating conditions would have to be
created to convert the ceramic fibers in this
appliance to cristobalite.

The ceramic fiber material used in this

appliance is an irritant; when handling

or replacing the ceramic materials it is
advisable that the installer follow these
safety guidelines.

B Avoid breathing dust and contact with
skin and eyes.

«Use NIOSH certified dust respirator
(N95). This type of respirator is
based on the OSHA requirements for
cristobalite at the time this document
was written. Other types of respirators
may be needed depending on the job
site conditions.  Current NIOSH
recommendations can be found on
the NIOSH website at http://
www.cdc.gov/niosh/homepage.
html. NIOSH approved respirators,
manufacturers, and phone numbers
are also listed on this website.
eWear long-sleeved, loose fitting
clothing, gloves, and eye protection.

B Apply enough water to the combustion
chamber lining to prevent airborne
dust.

B Remove the combustion chamber lining
from the boiler and place it in a plastic
bag for disposal.

B Wash potentially contaminated clothes
separately from other clothing. Rinse
clothes washer thoroughly.

NIOSH stated First Aid.

B Eye: Irrigate immediately.

B Breathing: Fresh air.
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2 Maintenance (ontinued
Test low water flow conditions

NOTICE This test is to be carried out once the

Crest boiler is completely piped in with
adequate gas and water flow. Once
the test is completed, ensure that the
isolation valve is opened up to allow full
water flow.

Test procedure

L.

Place the unit into Service Mode. Navigate to the Setup
Screen from the Home Screen by pressing the SETUP
button along the left side of the screen. Enter the installer
password.

Select the Service Maintenance Screen. The tabs will scroll
(up and down) to reveal more options.

On the Service Maintenance Screen place heater into
Service Mode by selecting the START button. In Service
Mode the boiler will fire at ignition speed and will then
modulate up to full fire.

Allow the unit to progress through its normal diagnostics
and pre-purge programming.

Allow the unit to fire and operate until the temperatures
stabilize. This occurs when the inlet and outlet temperatures
are rising together and the Delta T (AT) is maintained.
When the unit stabilizes, begin to slowly shut off the
isolation valve on the outlet piping of the boiler (see FIG.
2-3). This will begin to restrict the flow and simulate a low
flow condition.

While slowly shutting off the isolation valve, refer to the
Status Screen to watch the behavior of the boiler. This
screen allows you to monitor the inlet temperature, outlet
temperature, and AT.

When the A T reaches 70°F, the control will attempt to
modulate the firing rate down to protect it from low flow
conditions.

When the AT reaches 80°F, the control module will turn off
the burner. If the control module shuts down, the test was
successful.

Completely open the isolation valve on the outlet piping of
the boiler.

10. Resume operation.

Figure 2-3 Adjust outlet isolation valve

ADJUST OUTLET
ISOLATION VALVE
ONLY

Service Manual
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3 Troubleshooting

/A WARNING

Label all wires prior to disconnection
when servicing controls. Wiring

errors can cause improper and
dangerous operation.  Always
disconnect power to the boiler
before servicing. Failure to comply
could result in severe personal
injury, death, or substantial
property damage.

/\WARNING Never jumper (bypass) any device

except for momentary testing as

outlined in the Troubleshooting
chart. Severe personal injury, death,
or substantial property damage can
result.

Before troubleshooting:

L.

Have the following items:

a. Voltmeter that can check 120 vac, 24 vac, and
12 vdc.

b. Continuity checker.

c. Contact thermometer.

Check for 120 vac (minimum 102 vac to maximum
132 vac) to boiler.

Make sure thermostat is calling for heat and
contacts are closed. Check for 24 vac between
enable input and ground.

Make sure all external limit controls are installed
and operating.

Check the following:

L.

Wire connectors to control module are securely
plugged in at the module and originating control.

Gas pressures:

e Maximum: 14 inches w.c. (3.5 kPa) (natural and
LP) with no flow (lockup) or with boiler on

o Minimum: 4 inches w.c. (0.99 kPa) (NATURAL)
or 8 inches w.c. (1.99 kPa) (PROPANE) with gas
flowing (verify during boiler startup)
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Check control module fuses

NOTICE ALWAYS check control module fuses before
replacing control module or any major
components (blower, etc.). If one of these fuses
is blown, it can prevent the control module or
other components from operating.

1. Turn OFF the power to the boiler at the external line
switch.

2. Remove the upper and lower doors.

3. Remove the four (4) screws securing the control panel cover to
the unit to gain access to the control module.

4. Inspect fuses F2, F4, and F5, see FIG 3-1 below.

Figure 3-1 Control Module Fuses

F2-3.15 AMP
BLOWER RELAYS

F4-5AMP
PUMP RELAYS

F5-5AMP 7

IGNITOR OUTPUT 0
o
CJ
@

F6-5AMP 2

NOT USED

(SPARE)

5. The boiler is shipped with four (4) spare fuses in a plastic bag
located inside the control panel.

6. If necessary, replace open fuse (F2 is 3.15 amps, F4 and F5 are
5 amps each).

Note: Fuses F2, F4, and F5 are all slow blow fuses.

Do not jumper fuse or replace with any fuse

/\WARNING

except as specified. Failure to comply could

result in severe personal injury, death, or
substantial property damage.

7. Re-install the control panel cover using the four (4) screws
removed in Step 3. Re-install the upper and lower doors after
fuse inspection.

8. Restore power to the boiler at the external line switch and verify
boiler operation (Section 9 - Start-up in the Crest Installation
and Operation Manual) after completing boiler service.
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3 Troubleshooting (continueq)

Table 3A Troubleshooting Chart - No Display

FAULT CAUSE

CORRECTIVE ACTION

- No power supplied to the unit.

- No LED’s illuminated on the CON+X-US
Interface control board.

No Display

Check external line switch, fuse, or breaker.

Check position of ON/OFF switch. Turn switch to the
ON position.

Check 120 vac through the ON/OFF switch.

Check wiring harness connection between display

No Burner

Operation Weather Shutdown (WWSD) set point for

main control board.

board and main control board. Connect
harness at both points.

- Bad display, no LED’s illuminated. Check connection.

- Bad display. Replace the display.

- Main control board temperature set point| . Review temperature setting.

satisfied.
- Remote thermostat satisfied. Review remote thermostat setting.
- Outside air temperature above Warm Check location of outside air sensor. Check

resistance of outdoor air sensor and compare to Table
3C of this manual.

- Unit locked out on fault.

Consult display for specific fault. Refer to fault
descriptions in this manual for corrective actions.

- Ramp delay active.

Unit Does Not
Modulate
Up to 100%

Check ramp delay parameter settings. Optional PC
software required.

Turn ramp delay feature off. See this manual for
instructions on how to turn this feature off.

- Boiler controlled by BMS.

Check BMS parameter settings.
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Checking temperature sensors

The boiler temperature sensors (inlet water, outlet water, system water, flue, and outdoor air) are all resistance type devices. The
following tables show the correct values for the sensors at various temperatures. Use an ohmmeter to read the resistance of the
sensor at a known temperature. If the resistance of the sensor does not closely match its corresponding table, replace the sensor.

It is important to note that the flue and outlet water sensors each have two temperature sensing devices in one housing. These
devices are designated as S1/S9 - outlet sensor and S3/S10 - flue sensor. Please reference the wiring diagram in the Crest
Installation and Operation Manual for correct terminal location.

Table 3B - Inlet Water/System Sensor Resistance vs. Table 3C - Outdoor Air Sensor Resistance vs. Temperature
Temperature

Temperature|Resistance |Temperature|Resistance| [Temperature| Resistance | Temperature | Resistance

50 18,780 158 1,990 -50 490,813 20 46,218
68 12,263 176 1,458 -40 336,606 30 34,558
36 8.194 194 1,084 -30 234,196 40 26,099

-20 165,180 50 19,900
104 5,592 212 817

10 118,018 60 15,311
122 3,893 0 85,362 70 11,883
140 2,760 10 62,465 80 9,299

Table 3D - Outlet Water Sensor Resistance vs. Temperature

S9 RW/Y
S11 GY/IY
Temperature | Resistance | Temperature [ Resistancefl Temperature [ Resistance | Temperature | Resistance
50 19,553 158 2,004 50 40,030 158 3,478
68 12,690 176 1,464 68 25,030 176 2,492
86 8,406 194 1,084 86 16,090 194 1,816
104 5,715 212 816 104 10,610 212 1,344
122 3,958 122 7,166
140 2,786 140 4,943

Table 3E - Flue Sensor Resistance vs. Temperature

N ss GYIY $10 WIY

Temperature | Resistance | Temperature | Resistancefl Temperature | Resistance | Temperature | Resistance
50 40,030 158 3,478 50 258,500 158 16,870
68 25,030 176 2,492 68 125,500 176 12,000
86 16,090 194 1,816 86 80,220 194 8,674
104 10,610 212 1,344 104 52,590 212 6,369
122 7,166 122 35,270
140 4,943 140 24,160
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3 Troubleshooting (continueq)

Table 3F Troubleshooting Chart - Noisy System

FAULT CAUSE

CORRECTIVE ACTION

- Supply gas problem. Natural and LP gas
pressures should be between 4 inches w.c.
(1.0 kPa) and 14 inches w.c. (3.5 kPa).

*Refer to Section 6 - Gas Connections of the Crest
Installation and Operation Manual for detailed
information concerning the gas supply.

- Gas/air mixture problem.

Noisy
Operation

* Refer to the Gas Valve Adjustment Procedure in this
manual for the proper gas valve setting. Verify that the
vent/air intake lengths do not exceed the maximum listed
in the General Venting section of the Crest Installation
and Operation Manual.

- Dirty/damaged burner.

» Refer to this manual for the burner removal and
inspection procedure. Clean or replace the burner as
necessary.

- Air in the piping system.

* Properly purge all air from the piping system.

- Blown fuse.

» Replace fuse F4 on the control board.

No Pump
Operation -

- Faulty pump.

* Replace pump.

Boiler Pump

System Pump [} Internal fault on control board.

* Replace main control board.

or

HW Pump - Faulty pump relay.

* Replace relay.

- Incorrect parameter setting.

* Reference the Boiler Pump Mode and System
Pump Mode parameters in the Service section of this
manual.

- Internal fault on control board.

* Replace control board.

No Blower

- Faulty blower.
Operation Y

* Replace blower.

- Faulty blower relay.

* Replace relay.

Relief Valve
Opening

- System pressure exceeds relief valve
setting.

* Lower the system pressure below the rating of
the supplied relief valve or replace the standard relief
valve with a higher rated valve up to the maximum
pressure of the heat exchanger 160 psi (40 kPa).

* Improperly sized expansion tank.
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Table 3G Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION CORRECTIVE ACTION

Gas Pressure SW » Measure the supply gas pressure to determine cause
Open of failure. Natural and LP gas pressures should be

(will require a manual between 4 - 14 inches w.c. (1.0 - 3.5 kPa).

e et Either the low gas pressure switch or the high
BTSNy st ey gas pressure switches tripped.
the RESET button on the

* Refer to Section 6 - Gas Connections of the
Crest Installation and Operation Manual for detailed

SMART TOUCH display
to reset.)

Low Water
Cutoff Open
(will require a manual
reset once condition has
been corrected. Press
the RESET button on the
SMART TOUCH display
to reset.)

Blocked Drain SW
Open

(will require a manual

information concerning the gas supply.

 Correct the supply gas pressure if necessary.

The low water cutoff is not making.

* Reset the LWCO from the RESET button on the front
control panel.

* Verify system is full of water and all air has been
purged from the system.

» Check for loose or misplaced jumpers if flow switch or
LWCO is not installed.

Blown fuse.

* Replace fuse F2 on the control board.

» Check condensate tube from unit to floor drain for
proper installation and obstructions.

* Inspect condensate trap for blockage. Clean if

I aeRegitiietl The blocked drain switch has detected necessary.
e st il excessive condensate build up inside the

the RESET button on the Hus1# » Check for loose wiring connection at wire harness

SMART TOUCH display
to reset.)

APS
Open

(will require a manual

the RESET button on the
SMART TOUCH display
to reset.)
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plug.
 Bad blocked drain switch. Replace switch.

et tNeeetaitatos® Blocked flue/inlet pressure switch contacts
has been corrected. Press JElsNoJolsltR

» Check the wiring connections to switch. Wires should
be connected to the common and normally closed
terminals.

» Vent/air intake lengths exceed the maximum allowed
lengths. Refer to Section 2 - General Venting of the
Crest Installation and Operation Manual for
proper lengths.

» Check for obstruction or blockage in the vent/air
intake pipes or at terminations.

» Check reference hose and tubing connected to the
pressure switch for blockage or obstruction.

* Inspect the burner. Reference this manual for removal
and cleaning procedures. Replace if necessary.

* Inspect the heat exchanger. Reference this manual
for removal and cleaning procedures. Replace if
necessary.

« Faulty air pressure switch. Replace switch.

* Verify combustion air blower is operating. Replace if
necessary.
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3 Troubleshooting (continueq)

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT

Anti-cycling

Flame Failure
1 Ignition/

Flame Failure 2
Ignition
(will require a manual
reset once the condition
has been corrected.
Press the RESET button
on the SMART TOUCH
display to reset.)

DESCRIPTION

CORRECTIVE ACTION

The main control board has received a call
for heat too quickly after the previous call for
heat has ended.

» The control board will release the call for heat after a
set time period.

The control board will release the call for heat if the
outlet temperature drops too quickly.

The unit has failed to prove main burner
ignition. It will require a manual reset before
attempting to fire again.

Inspect spark electrode and associated wiring for
damage and connection. Reference this manual for
removal and cleaning procedures. Replace if
necessary.

Visually check for presence of a spark from the view
port.

Check for proper electrical grounding of the unit.

Check incoming supply gas pressure. Natural and
LP gas pressures should be between 4 - 14 inches w.c.
(1.0 - 3.5 kPa). Refer to Section 6 - Gas Connections
of the Crest Installation and Operation Manual for
detailed information concerning the gas supply.

Verify that the plastic hose from gas valve 1 to the air
inlet is connected and is not damaged.

Verify that the vent/air intake pipes are correctly
installed and that there are no obstructions.

If 120 vac is present at the main control board, check
the wiring between the main control board and the gas
valve. Replace the wiring if necessary. Do not
disconnect the wiring from the gas valve and attempt to
measure voltage at that point. The main control board
can detect if the gas valve is not connected and will
display the Gas Valve / Connection fault.

If 120 vac is present, check the outlet of the valve to
ensure the valve is flowing gas. With a manometer
connected to the outlet tap of the gas valve, when the
unit is in the prepurge period, there should be a
negative pressure present. When the valve is
energized a change in pressure should occur. If the
pressure change does not occur, the gas valve is not
opening. Replace the gas valve.

Inspectflame sensors and associated wiring. Reference
this manual for removal and cleaning procedures.
Replace if necessary.

Inspect the burner. Reference this manual for removal
and cleaning procedures. Replace if necessary.
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3 Troubleshooting

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT

Flame Failure 1
Running
(will require a manual
reset once the condition
has been corrected.
Press the RESET
button on the SMART

TOUCH display to
reset.)

Flame Failure 2
Running
(will require a manual
reset once the condition
has been corrected.
Press the RESET
button on the SMART
TOUCH display to
reset.)

Flame Failure 2

Transition
(will require a manual
reset once the condition
has been corrected.
Press the RESET button

on the display to reset.)
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DESCRIPTION

CORRECTIVE ACTION

The unit was running and lost the flame
signal.

« Inspect flame rod 1 and associated wiring for damage
and connection. Reference this manual for removal
and cleaning procedures. Replace if necessary.

= Check for proper electrical grounding of unit.

» Check incoming supply gas pressure. Natural and
L.P. gas pressures should be between 4 - 14 inches w.c.
(1.0 - 3.5 kPa). Referto Section 6 - Gas Connections of
the Crest Installation and Operation Manual for detailed
information concerning the gas supply.

« Verify that the plastic hose from the gas valve to the air
inlet is connected and is not damaged.

« Verify that the vent/air intake pipes are installed correctly
and there are no obstructions.

« Inspect flame sensor and associated wiring. Reference
this manual for removal and cleaning procedures.
Replace if necessary.

¢ Check combustion.

» Inspect the burner. Reference this manual for removal
and cleaning procedures. Replace if necessary.

The unit was running and lost the flame
signal.

* Inspect flame rod 2 and associated wiring for damage
and connection. Reference this manual for removal
and cleaning procedures. Replace if necessary.

» Check for proper electrical grounding of unit.

* Check incoming supply gas pressure. Natural and
L.P. gas pressures should be between 4 - 14
inches w.c. (1.0 - 3.5 kPa). Refer to Section 6 - Gas
Connections of the Crest Installation and Operation
Manual for detailed information concerning the gas
supply.

« Verify that the plastic hose from the gas valve to the air
inlet is connected and is not damaged.

« Verify that the vent/air intake pipes are installed correctly
and there are no obstructions.

* Inspect flame sensor and associated wiring. Reference
this manual for removal and cleaning procedures.
Replace if necessary.

¢ Check combustion.

* Inspect the burner. Reference this manual for removal
and cleaning procedures. Replace if necessary.

The unit was running and lost the flame
during a transition from one gas valve to the
other.

» Check the transition gas valve.
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3 Troubleshooting (continueq)

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION CORRECTIVE ACTION

Gas Valve / Relay » Check wiring harness connection at the gas valve and

Failure 1 at the main control board.
(will require a manual

R ettt 8| The main control board did not detect gas | * Replace the wire harness.
has been corrected. Press EICEHR « Replace the gas valve.

the RESET button on the
* Replace the control board.

SMART TOUCH display
to reset.)

Gas Valve / Relay
Failure 2 * Check wiring harness connection at the gas valve and

(will require a manual at the main control board.
IR Reoitsn® The main control board did not detect gas | . Replace the wire harness.
has been corrected. Press [NEWERA

the RESET button on the * Replace the gas valve.
SMART TOUCH display * Replace the control board.
to reset.)

* Verify that the system is full of water and that all air
has been properly purged from the system.

« Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and Operation Manual
for the proper piping methods for the Crest boiler.

* Check 120 vac to boiler pump motor on a call for
heat. If voltage is not present, check wiring back to
the main control board.

» Check the ARHL set point.

Auto Reset The outlet water temperature has exceeded | « |f 120 vac is present on a call for heat and the boiler
High Limit the setting of the automatic reset high limit. pump is not operating, replace the pump.

« If the system pump is a variable speed pump, ensure
that the system flow is not less than the boiler flow.

« If operating on something other than an outlet sensor,
check temperature setting of the main control board.

« If the optional manual reset high limit has tripped,
check setting of the device.

» Check resistance of water sensors and compare to
Table 3B of this manual. Replace sensor if necessary.

* Replace the main control board.
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Table 3G (continued from previous page) Troubleshooting Chart -

Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION

CORRECTIVE ACTION

Manual Reset
High Limit Open
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the

SMART TOUCH display
to reset.)

The outlet water temperature has exceeded
the setting of the high limit.

* Verify that the system is full of water and that all air
has been properly purged from the system.

« Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and Operation Manual
for the proper piping methods for the Crest boiler.

» Check voltage to boiler pump motor on a call for
heat. If voltage is not present, check wiring back to
the main control board.

* Replace the pump relay if necessary.

« If 120 vac is present on a call for heat and the boiler
pump is not operating, replace the pump.

* If the system pump is a variable speed pump, ensure
that the system flow is not less than the boiler flow.

« If operating on either an inlet or system supply sensor,
check temperature setting of the main control board.

 If the high limit has tripped, check setting of the
device and the MRHL set point.

» Check resistance of water sensors and compare to
Table 3B of this manual. Replace sensor if necessary.

* Replace high limit (if equipped).

* Replace main control board.

The actual fan RPM is 30% lower than what
is being called for.

Fan Speed Low
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the

SMART TOUCH display
to reset.)

» Vent/air intake lengths exceed the maximum allowed
lengths. Refer to Section 2 - General Venting of the
Crest Installation and Operation Manual for
proper lengths.

* Check for obstruction or blockage in the vent/air
intake pipes or at terminations.

» Check the wiring connections at the fan and at the
main control board.

* Replace the fan.

Blown fuse.

» Replace fuse F2 on the control board.
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3 Troubleshooting (continueq)

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION

CORRECTIVE ACTION

Fan Speed High
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the

The actual fan RPM is 30% higher than what
is being called for.

SMART TOUCH display
to reset.)

Vent/air intake lengths exceed the maximum allowed
lengths. Refer to Section 2 - General Venting of the
Crest Installation and Operation Manual for
proper lengths.

Check for obstruction or blockage in the vent/air
intake pipes or at terminations.

Check the wiring connections at the fan and at the
main control board.

Replace the fan.

| NI YT An optional remote proving switch is not
making.

Check function of remote devices.

Check for loose or misplaced jumper if proving switch
is not installed.

The stack temperature has exceeded the set
A [T08 1 - (1011 parameters for the boiler.

Inspect the heat exchanger. Reference this manual
for the procedure on how to clean the flue side of the
heat exchanger.

Inspect the flue sensor and associated wiring. Measure
the resistance of the flue sensor and compare to Table
3E of this manual. Replace the sensor if necessary.

Verify that the vent/air intake pipes are properly
installed and that there are no obstructions.

Delta T High The temperature rise across the heat
exchanger has exceeded the set parameters
for the boiler.

Verify that the system is full of water and that all air
has been properly purged from the system.

Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and Operation Manual
for the proper piping methods for the Crest boiler.

Check for 120 vac to the boiler pump motor on a call
for heat. If voltage is not present, check the wiring
back to the main control board. Replace the main
control board if necessary.

If 120 vac is present on a call for heat and the boiler
pump is not operating, replace the pump.

Verify that the boiler pump is set to the proper speed
or that the pump is the proper size. Reference
Section 5 - Hydronic Piping of the Crest
Installation and Operation Manual for boiler
pump specifications.

Inspect the inlet and outlet sensors and associated
wiring. Measure the resistance of the sensors and
compare to the tables in this manual.
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3 Troubleshooting

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION CORRECTIVE ACTION

« Verify that the system is full of water and that all air
has been properly purged from the system.

« Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and Operation  Manual
for the proper piping methods for the Crest boiler.

Check for 120 vac to the boiler pump motor on a call
for heat. If voltage is not present, check wiring back
to the main control board. Replace the main control
Outl:!: 'II"emp Outlet water temperature has exceeded the board if necessary.

9 maximum outlet water temperature.

If 120 vac is present on a call for heat and the boiler
pump is not operating, replace the pump.

Verify that the boiler pump is set to the proper speed
or that the boiler pump is the proper size. Reference
Section 5 - Hydronic Piping of the Crest Boiler
Installation and Operation Manual for boiler pump
specifications.

Inspect the outlet sensors and associated wiring.
Measure the resistance of the sensors and compare to
the tables in of this manual.

Parameter
Programming
Complete
(will require a manual
s sttty After downloading parameters from a laptop,
B e sty the main control board must be reset.
the RESET button on the
SMART TOUCH display
to reset.)

Press the RESET button on the SMART
TOUCH display panel.

Sensor Open
(will require a manual
;::%teggcceotrligcctggdﬁzlgs Either the inlet water or outlet water
Sl o temperature sensor has been disconnected.

display to reset.)

Check the sensors and their associated wiring.
Repair or replace the sensor or wiring if damaged.
Measure the resistance of the sensors and compare
the resistance to the tables in this manual.

Replace the sensor if necessary.

Sensor Shorted Check the sensors and their associated wiring.
(will require a manual ) ) Repair or replace the sensor or wiring if damaged.
syl Sither the inlet water or outlet water Measure the resistance of the sensors and compare

FERLISSNEeei IS temperature sensor has been shorted. h . h les in thi |
the RESET button on the the resistance to the tables in this manual.

display to reset.) Replace the sensor if necessary.

Flue Sensor Check the sensor and its associated wiring. Repair
Open or replace the sensor or wiring if damaged.

(will require a manual i Measure the resistance of the sensors and compare
EERRLEEEIGI The flue sensor has been disconnected or | 4 o oqistance to the tables in this manual

LR N s = 2T removed from the flue. i
Replace the sensor in flue.

the RESET button on the
Replace the sensor if necessary.

display to reset.)
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3 Troubleshooting (continued)

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION

CORRECTIVE ACTION

Flue Sensor
Shorted
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

The flue sensor has been shorted.

Check the sensor and its associated wiring. Repair
or replace the sensor or wiring if damaged.

Measure the resistance of the sensors and compare
the resistance to the tables in this manual.

Replace the sensor if necessary.

Too Many Too many manual resets have occurred
L CEEL R TR 1 o1 during a 15 minute period.

Wait 15 minutes and try again.

Turn power off to unit, wait 30 seconds and then turn
power back on.

The main control board has detected an
M= U internal fault.

Replace the main control board.

Flue Temp

Shutdown The stack temperature has exceeded the

set parameters for the boiler.

Inspect the heat exchanger. Reference this manual
for the procedure on how to clean the flue side of the
heat exchanger.

Inspect the flue sensor and associated wiring.
Measure the resistance of the flue sensor and
compare to Table 3E of this manual. Replace the
sensor if necessary.

Verify that the vent/air intake pipes are properly
installed and that there are no obstructions.

Replace the main control board.

Delta T The temperature rise across the heat
Shutdown exchanger has exceeded the set parameters
for the boiler.

Verify that the system is full of water and that all air
has been properly purged from the system.

Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and Operation Manual
for the proper piping methods for the Crest boiler.

Check for voltage to the boiler pump motor on a call
for heat. If voltage is not present, check the wiring
back to the pump relay. Replace the pump relay if
necessary.

If 120 VAC is present on a call for heat and the boiler
pump is not operating, replace the pump.

Verify that the boiler pump is set to the proper speed
or that the pump is the proper size. Reference
Section 5 - Hydronic Piping of the Crest
Installation and Operation Manual for boiler
pump specifications.
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3 Troubleshooting

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION CORRECTIVE ACTION

« Verify that the system is full of water and that all air
has been properly purged from the system.

« Verify that the boiler is piped properly into the heating
system. Refer to Section 5 - Hydronic Piping of the
Crest Installation and  Operation  Manual
for the proper piping methods for the Crest boiler.

Check for voltage to the boiler pump motor on a call
for heat. If voltage is not present, check wiring back
to the pump relay. Replace the pump relay if
necessary.

If 120 VAC is present on a call for heat and the boiler
pump is not operating, replace the pump.

Outlet Temp
Shutdown

Outlet water temperature has exceeded the
maximum outlet water temperature.

Writing/
Programming
EEProm Error

Turn power OFF and back ON.
Replace the main control board.

The main control board has detected an
internal fault.

Turn power OFF and back ON.
Replace the main control board.

(o {0 L ETE T YT The main control board has detected an
Error internal fault.

Wrong Error The main control board has detected an Press the RESET button on the SMART TOUCH
Code internal fault. display panel.

Flame Sense Out
of Sequence 1
(will require a manual Flame Sensor 1 senses a flame while gas » Clean Flame Sensor 1.

reset once the condition
valve 1 and gas valve 2 are turned off. .
has been corrected. Press 9 Replace control board.

the RESET button on the
display to reset.)

Flame Sense Out
of Sequence 2

(will requifle a madnual Flame Sensor 2 senses a flame while all gas | * Clean Flame Sensor 2.
reset once the condition
valves are turned off. .
has been corrected. Press Replace control board.

the RESET button on the
display to reset.)

» Check that the flue damper is connected to the 3-pin
connector on the rear of the boiler.

* Check the wiring between the flue damper connector
and the control board.

» Check for 24VAC from the output of the flue damper
transformer when the fan is running.

L UTRDET T L@ The flue damper proving switch. is not closed | . Check for 120VAC from the output of the flue damper
SO G ReL B when the flue damper is energized. transformer when the fan is running.

» Check the wiring between the flue damper transformer
and the control board.

* Check fuse F4 on the control board.
* Replace the flue damper.

* Replace the control board.
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3 Troubleshooting (continued)

Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT

10 Expander Out
Error

Wrong
Personality Plug

Air Metering
Valve Stuck
Closed

(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

Air Metering
Valve Stuck

Open
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

Failure ADC

Controller
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

DESCRIPTION

CORRECTIVE ACTION

The control board detected an internal fault.

* Turn the power OFF. Wait 15 seconds, then turn the
power back ON.

» Replace the control board.

The personality plug does not match the
personality plug value stored in memory.

* Remove the lower front jacket and compare the
personality plug value shown on the display with the
value on the personality plug label. If the two values
match, accept the new personality plug value.

* Check the connections at the personality plug
connector.

The air metering valve did not open when
needed.

» Check the voltage at connector X6, pin 13 at the start of
PrePurge. If not 24VAC, replace the control board.

» Check the wiring between the control board and the air
metering valve.

Replace the air metering valve.

Replace the control board.

Check the slide switch on the inside of the air metering
valve actuator.

The air metering valve did not close when
needed.

Check the voltage at connector X6 pin 13 during the last
part of PrePurge. If 24VAC, replace the control board.

Check the wiring between the control board and the air
metering valve.

Replace the control board.

A problem was detected with measuring one
or more temperature sensors.

Check all connections between the temperature sensors
and the control board. Make sure all connections are
dry and secure.

Connect a PC to the control board and open the Status
window. Look for temperature readings that are jumping
by more than 1°F.

Check the resistance of all sensors (see this manual).

Replace the control board.

The control board has detected an internal
fault.

» Turn the power OFF. Wait 15 seconds, then turn the
power back ON.

* Replace the control board.
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Table 3G (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION

CORRECTIVE ACTION

Outlet Sensor

Differential
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

The readings from the two outlet temperature
sensors are too far apart.

» Check all connections between the outlet temperature
sensors and the control board. Make sure all
connections are dry and secure.

» Check the resistance of the two outlet sensors (see
this manual).

* Replace the control board.

Flue Sensor

Differential
(will require a manual
reset once the condition
has been corrected. Press
the RESET button on the
display to reset.)

The readings from the two flue temperature
sensors are too far apart.

» Check all connections between the flue temperature
sensors and the control board. Make sure all
connections are dry and secure.

» Check the resistance of the two flue sensors (see this
manual).

* Replace the control board.
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Combustion Analysis 8. Once the heater analysis is complete, test the safety shutoff device by

For dual fuel models turning the manual shutoff valve to the OFF position and ensuring the

NOTICE reference the Crest Dual Fuei heater shuts down and registers an alarm. Open the manual shutoff
Supplemental Manual. valve and reset the control.

Turn the main power off to the boiler and replace the fitting into the

1. Turnthe main power off to the boiler by placing flue pipe connection

the “On/Off” switch in the OFF position.

2. Remove the fitting from the flue collector.
Note: Combustion measurements will be I A W ARNlNGI You must replace the fitting to prevent flue gas spillage
made at this point. into the room. Failure to comply could result in severe

personal injury, death, or substantial property damage.

10. Ensure the boiler is placed back into normal operation.

3. Insert the probe from a combustion analyzer
into the hole left by the removal of the fitting.

Table 3H Flue Products

4. Turn the main power on to the boiler by placing

the “On/Off” switch in the ON position. Flue Products Natural Gas

Navigate to the Setup Screen from the Home Units 751-2001 25016001
Screen by pressing the SETUP button along

the left side of the screen. Enter the installer Gas Valve CO2 (%) 02 (%) CO2 (%) 02 (%)
password. Valve 1 High 9.2 46 9.2 46
Select the Service Maintenance Screen. The Valve 1 Low 9.0 49 85 57
tabs will scroll (up and down) to reveal more [~y /o High 93 4.4 95 40
options. Valve 2 Low 8.7 5.5 8.8 5.4
On the Service Maintenance Screen place

heater into Service Mode by selecting the PUEEE G

START button, then selecting Set Gas Valve Units 7512001 2501-6001

1 - High (FIG. 3-2). Gas Valve CO, (% 03 (%) CO, (% 05 (%)
Once the boiler has modulated up to rate, | Valve 1 High 11.0 4.1 11 4.1
measure the combustion. The values should be Valve 1 Low 10.0 56 99 5.7
in the range listed in Table 3H (this page). CO [y zve 2 High 111 40 111 4
levels should be less than 200 ppm foraproperly === 107 16 101 55
installed unit. If the combustion is not within “+All set points should be within +/- 0.2%

range reference the Troubleshooting Chart for
possible causes and corrective actions.

Figure 3-2 Service Screen

Total

Fan Speed Actual
Fan Speed Target

Delta T

13.5uA

Flame Flame 2 Premix 1

SETUP — |

Total Boiler

57



Service Manual

CONDENSING BOILER

3 Troubleshooting

Table 3I Troubleshooting Chart - Combustion Levels

POSSIBLE CAUSE CORRECTIVE ACTION

. » Refer to Section 2 - General Venting of the Crest Installation and Operation Manual
A CUULURLIELCRECUE IR o the proper venting and air intake methods for the Crest boiler.

or Obstruction . . )
« Check for obstructions at the vent/air intake terminals.

Gas Supply Pressure

* Refer to Section 6 - Gas Connections of the Crest Installation and Operation
Manual for the proper gas supply for the Crest boiler.

UGS ELEREDRETIGEIE . Refer to this manual for burner removal and cleaning procedures.

» Replace burner if necessary.

Gas Valve Adjustment

» Refer to this manual for the gas valve adjustment procedure.
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3 Troubleshooting (continued)

Gas valve adjustment procedure Figure 3-4 Gas Valve Adjustment - Models 751 - 2.0
Series 110 & 111

CAUTION [ Under normal operating conditions this
valve should not need adjusting.

Locate the throttle adjustment screw on the gas valve (see
FIG.s 3-3 thru 3-5). Using a screwdriver, turn the screw
a 1/4 turn counterclockwise to increase CO, levels or
a 1/4 turn clockwise to decrease CO, levels. After one
adjustment on the valve, follow the Combustion Analysis
Procedure on page 57 of this manual to measure the
combustion.

GAS VALVE 1

GAS VALVE 2

If combustion is still not within the specified range,
repeat the procedure. This procedure SHOULD NOT
be performed more than four (4) times. If after four (4) DIR # 2000575381 00
adjustments and the combustion is still not within the
specified range, revisit the possible causes in Table 31 on
page 58 or replace the gas valve.

THROTTLE

Figure 3-3 Gas Valve Adjustment - Models 751 - 2.0
Series 100 & 101

MODELS 751 - 2.0
SERIES 110 & 111

Figure 3-5 Gas Valve Adjustment - Models 2.5 - 6.0

GAS VALVE 1

GAS VALVE 2

GAS VALVE 1

GAS VALVE 2

THROTTLE

DIR # 2000575386_00

OFFSET

OFFSET

MODELS 751 -2.0
SERIES 100 & 101

&
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GAS VALVE 1 GAS VALVE 1 GAS VALVE 2
MODELS 2.5-3.0 MODELS 3.5-6.0 MODELS 2.5-6.0

THROTTLE
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Revision Notes: Revision A (ECO #C17106) initial release.

Revision B (ECO C17419) reflects the addition of the large Crest models
(1501 - 2001).

Revision C (Change #500001029) reflects the addition of the Crest
CON-=X-US Interface.

Revision D (PCP# 3000002050 / CN# 500002334) reflects updates
made to the BMS and BAS instructions on pages 21-22.

Revision E (PCP# 3000002544 / CN# 500002701) reflects updates
made to AT Set Point under Pumps on page 27, step 10 under
Sequence of Operation on page 11, and the second paragraph on page
44.

Revision F (PCP# 3000002426 / CN# 500003006) reflects an update to
the Crest home screen image on the manual cover.

Revision G (PCP# 3000004438 / CN# 500005574) reflects an update
to table 3H on page 57.

Revision H (PCP# 3000007442 / CN# 500007741) reflects new fan
troubleshooting information in Table 3F on page 45.

Revision J (PCP# 3000009267 / CN# 500009031) reflects an update to
the water chemistry information on pages 36 and 38.

Revision K (PCP #3000024064 / CN #500014120) reflects an update to
the burner maintenance information on page 39.

Revision L (PCP# 3000025102 / CN# 500014948) reflects the addition
of Models 2501 - 6001.

Revision M (PCP #3000027116 / CN #500016865) reflects the addition
of the Series 110 and 111 models and Figure 3-4 on page 59.

Revision N (PCP #3000028279 / CN #500017755) reflects an update to
the user interface screens.

Revision P (PCP #3000033820 / CN #500022587) reflects an update
to Figures 3-3 & 3-4 on page 59, along with updates made to the user
interface descriptions on pages 30 and 31.

Revision R (PCP #3000040404 / CN #500028531) reflects an update to
the propane minimum inlet gas pressure.

Revision T (PCP #3000041734 / CN #500029765) reflects additional
information added to the cascade setup / alternate leader information.

Revision U (PCP #30000048490 / CN #500035753) reflects changes to
Figures 3-4 & 3-5 on page 59.
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