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$SEEUHYLDWLRQV Tools
Table 1 Common abbreviations Table 2 Common tools needed

Abbreviation Pescription Tools Needed Purpose

AHD Additional Heat Demand ADW E OD [5Wiring on terminal blocks. Removing

AMP Ampere or Amperage screwdriver the throttle screw cover.

ANSI American National Standards Institute i

: : : : 3/16" Allen wrench Removing gas valve pressure tap

ASME American Society of Mechanical Engineers plugs.

BMS Building Management System 5/16" socket Removing the control panel cover.

BTUH British Th-erma.d Unit per Hour 10b 5HPRYLQJ WKH R{VHW F

CAD Combustion Air Damper it DGMXVWLQJ WKH RiVHW

CH Comfort Heat . Adjusting the throttle screw.

co Carbon Monoxide 3 mm Allen wrench Removing the sight glass, igniter, or

CO, Carbon Dioxide ADPH VHQVH URG

CcP Consumer Protection Removing the venturi from the gas

CPVC Chlorinated Polyvinyl Chloride 4 mm Allen key train. Removing the burner access

CSA Canadian Standards Association plate.

CSD-1 Controls and Safety Devices 5 mm Allen key E:;Tz\ggr?at:eeioir\:teerrg?te to access

DHW Domestic Hot Water 9 i

LP ILTXH¢HG 3HWUROHXP 3URsDQEHM ;ocket or Removing cover plate insulation.

LWCO /IRZ :DWHU &XW 2% wrene

MBH Thousands of Btuh ;?e”r’]‘; socket or Removing the burner.

NFPA National Fire and Protection Agency

NG Natural Gas 11 mm socket or Removing the venturi from the

- - - wrench silencer.
NIOSH National Institute for Occupational Safety
and Health 13 mm wrench Removing the blower.
NTC 1HJDWLYH 7HPSHUDWXUH §RH'FLHQW Measurement readings on sensors
Multimeter .

O, Oxygen and electrical components.

obT Outdoor Temperature Manometer Measuring the gas pressure coming

PP Polypropylene (inclined or digital) to the boiler.

P/IT Pressure and Temperature Combustion

RPM Revolutions Per Minute analyzer Combustion testing.

SCFM Standard Cubic Feet per Minute (digital preferred)

SS AL29-4C Stainless Steel Contact Checking surface temperatures of the

TB<#> Terminal Block (L, 2, 3, etc.) thermometer heat exchanger and pipes.

ULC Underwriters Laboratories of Canada

Vac Volts Alternating Current

Vdc Volts Direct Current

W.C. Water Column
4 550-100-273/1223



This section is intended to provide safety information. 3OHDVH 5HDG %HIRUH 3URFH

Section Contents [AWARNING]
Safety Signals . . . . . . ... 5  Adhere to all following guidelines and
Please Read Before Proceeding . . . . . . ... ....... 5 LOQOVWUXFWLRQV LQ WKLV VHFWLRQ )
these guidelines can result in severe personal
6DIHW\ 6LJQDOV LQMXU\ GHDWK RU VXEVWDQWLDO S
7KH IROORZLQJ GHeOHG WHUPY DUMWARNING|, |,y 1krxW WKLV
manual to bring attention to the presence of hazards The installer must verify that at least one carbon
or other important information. monoxide alarm has been installed within a
residential living space or home following the
alarm manufacturer’s instructions and applicable
local codes before putting the appliance into
Danger indicates the presence of hazards that RSHUDWLRQ

will result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH Installer: Read all instructions, including this manual
and all other information shipped with the boiler,

[AWARNING] before installation. Perform steps in the order given.
Warning indicates the presence of hazards that Consider piping and installation when determining
can result in severe personal injury, death, or boiler location.

VXEVWDQWLDO SURSHUW\ GDPDJH  Write the Consumer Protection (CP) nhumber and
serial number in the space provided on the Installation

A CAUTION DQG 6HUYLFH & ipaheVidg FIBVEPInRIDer

Caution indicates the presence of hazards that can be found on the boiler jacket.

will or can result in minor personal injury or Please include the boiler model number, CP

SURSHUW\ GDPDJH number, and serial number when calling or writing

about _the bo?ler. The model number can be found on
the boiler rating label.

Notice indicates additional information that may be

related to property damage, but is not related to Userr 7KLV PDQXDO LV IRU XVH RQO\ E
personal injury. heating installer or service technician. Refer to the

User Manual (part number 550-100-274) for your
UHIHUHQFH $ TXDOL¢{¢HG VHUYLFH Wi
Important indicates additional information that is inspect and service this boiler at least once per year.

important, but is not related to personal injury or

ty d |
property damage IMPORTANT

Any claims for damage or shortage in shipment
PXVW EH (¢OHG LPPHGLDWHO\ DJDLQ\
company by the consignee.

550-100-273/1223 5



3OHDVH 5HDG %YHIRUH B3URFHHGLQJ

Servicing a Boiler

« To avoid electric shock, disconnect all electrical
supplies to the boiler before performing maintenance.

+ To avoid severe burns, allow boiler to cool before
performing maintenance.

FROWLQXHG
Commonwealth of Massachusetts

When the boiler is installed within the Commonwealth

of Massachusetts:

e This product must be installed by a licensed
SOXPEHU RU JDV (¢WWHU

« 7KLV ERLOHU FRQWDLQV FHUDPLF ¢(IEBQWLQGHMHUMN BVHMG D UHGXFH

materials. Refer to the warning and instructions on
page 103.

Boiler Operation

preventer device shall be used.
See page 28 for sidewall vent air installations.

Freeze Protection Fluids

« 'R QRW EORFN ARZ RI FRPEXVW L REVERUWSY &QMbLV@ Dr\standagd Ghlctl antifreeze,

to boiler.
» Should overheating occur, or gas supply fail to

including glycol made for hydronic systems. Use only
IUHH]H SURWHFWLRQ AXLGV UHFRPP]

VKXW Rif GR QRW WXUQ Rif RU G LSEE RaQel®B foMhoreGnkbFAtIOrL Fidoughly
VXSSO\ WR SXPS 6KXW Rt WKH JDROWPRSDQ®WXVK DQ\ UHSODFHPHQW

location external to the appliance.
Boiler Water

» Since the heat exchanger is made of stainless
steel, the water chemistry must be checked. The
system pH must be in the range of 7.0 to 8.5.
Chemical treatment may be required. See pages
92 to 94 for details.

has used glycol before installing the new SVF boiler.

Damage from Water Contact

A DANGER

DO NOT attempt to operate any boiler if any

part of the boiler, burner, or controls has been

partially or fully sprayed with or submerged

XQGHU ZDWHU 7KH ERLOHU PXVW HL

« %HIRUH FRQQHFWLQJ WKH ERLOHUR W KRPBXIKWOHOX WKHEBHUHG DQG LQV

system to remove sediment. Install a strainer or
other sediment removal equipment if necessary. The

and all components must be in good condition
DQG IXOO\ UHOLDEOH EHIRUH RSHUD

KLIK HHFLHQF\ KHDW H[FKDQJHU F D QIf hesé>Exfaiizdnidr®s &® not met, operating

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, which can result in
substantial property damage.

» 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 make-up water can cause internal
corrosion. Leaks in the boiler or piping must be
repaired at once to prevent make-up water. Use
this boiler ONLY in a closed-loop system.

* Do not add cold water to a hot boiler. Thermal
shock can cause the heat exchanger to crack.

WKH ERLOHU ZLOO FDXVH ¢UH H[SOF
shock hazards, which will result in serious injury,
GHDWK RU VXEVWDQWLDO SURSHUW

Saltwater damage: 7KH LPPHGLDWH HIHFW\
saltwater damage are like those of freshwater,

with electrical components shorting out and the

removal of critical lubricants. However, salt and other
contaminants left behind can lead to long term issues

due to the conductive and corrosive nature of salt

residue. WM Technologies equipment contaminated

with saltwater or polluted water will no longer be

covered under warranty and should be replaced.

Electrical damage: If any electrical component or

wiring has, or is suspected to have come into contact
with water, replace the boiler.

550-100-273/1223



Frozen Water Damage

Power outages, unattended residences or buildings,

boiler component failures, or other electrical system

failures in cold weather can result in frozen plumbing

and water damage in a matter of hours. Consult with

a boiler contractor or a home security agent to take

preventative actions, such as installing a security

system that operates during power outages, senses

ORZ WHPSHUDWXUH DQG LQLWLDWHY DQ HfHFWLYH DFWLRQ

550-100-273/1223
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This section is intended to provide installation

» For Canada only: Natural Gas and Propane

LOQVWUXFWLRQV IRU TXDOL¢HG KH D WstaliatiorLGdeWw OADIOFABIA0.1, and local codes.

Section Contents
Prepare Boiler Location

Preparethe Boiler . . . . . . ... ... ... .......
Install Water Piping. . . . . . .. .. ... .. .......
Commonwealth of Massachusetts Installations . . . . . . .
Venting and Combustion Air — General . . . . . . ... ..
Venting and Combustion Air Options. . . . . . . . . .. ..
Room AirOpenings. . . . . . . . . . . . .
DIRECT EXHAUST — Vertical Termination (Cat. Il and IV) .
DIRECT EXHAUST — Sidewall Termination (Category IV) .
DIRECT VENT — Vertical Termination (Category IV) . . . .
DIRECT VENT — Sidewall Separate Pipes (Category IV). .
DIRECT VENT — Vertical Concentric (Category IV). . . . .
Concentric Termination, Typical
DIRECT VENT — Sidewall Concentric (Category IV) . . . .
DIRECT VENT — Sidewall Vent and Air Plate (Category 1V) .
Install Condensate Components . . . . . ... ... ....

Gas Piping

52

¢ 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 CSD-1,
latest edition.

IMPORTANT

The SVF boiler manifold and controls met safe
lighting and other performance criteria when the boiler

XQGHUZHQW WHVWV VSHFL¢HG LQ $16,

Checks Before Boiler Installation

1. Check for nearby connections to:
» System water piping
» Venting connections
» Gas supply piping
» Electrical Power
» Location of drain for condensate
2. Check area around boiler. Remove any

SUHSDUH %RLOHU /RFDWLR Q combustible materials, gasoline, and other

Installation Compliance Requirements

AWARNING |
Installation and service must be performed

E\ D TXDOL{HG LQVWDOOHU VHUYLAHPBDIEQF\ ORTUXIDOGN DQG YDSRUV FD(
,QVWDOO WKH HTXLS P He®uWsiarChaRafd RHiLE @QrEdtlt in severe

VXSSOLHU
with this manual to avoid an unsafe operating
condition, which can result in severe personal
LQMXU\

» Local, state, provincial, and national codes, laws,

regulations, and ordinances.

« National Fuel Gas Code — ANSI Z223.1/NFPA 54,

latest edition.

« National Electrical Code — ANSI/NFPA 70, latest
edition. For Canada, electrical installation and
grounding must be in accordance with Canadian

Electrical Code, Part 1 — CSA C22.1, and local codes.

550-100-273/1223

ADPPDEOH OLTXLGYV
AWARNING |

)DLOXUH WR NHHS ERLOHU DUHD FOF

combustible materials, gasoline, and other

personal injury, death, or substantial property
GDPDJH

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

3. Check the boiler location to ensure it protects the
gas control system components from dripping
or spraying water and rain during operation or
service.
4. If a new boiler is replacing the existing boiler,
check for and correct system problems:
» System leaks causing oxygen corrosion or heat
exchanger cracks from hard water deposits.
* Incorrect expansion tank sizing.
» Lack of freeze protection in boiler water.



SUHSDUH %YRLOHU /RFDWLRQ FRQWLQXHG

FIoorlng and Foundation Table 3 Minimum foundation dimensions

The SVF Boiler is approved for installation on Boiler Model Minimum Dimensions (inches)
FRPEXVWLEOH ARRULQJ EXW PXVW QKW¥EUN EH LQVWD®O#ME RQ
carpeting. SVF 600 29x44x2
AWARNING | Opernings

Do not install the boiler on carpeting even if
D IRXQGDWLRQ LV XVHG ,QVWDOORSHOLERNOHUAMRRUY ZDOOV FHLOLQ
FDUSHWLQJ FDQ FDXVH D ¢UH ZKLBKV¥DI@QWHEMROW UL VWRSSLQJ DV UH’

severe personal injury, death, or substantial Vent pipe openings through combustible materials
SURSHUW\ GDPDJH must be 3/8" (9.5 mm) larger in diameter than the
vent pipe.
1. The boiler mounting surface must be level and Air pipe openings should be 3/8" (9.5 mm) larger
suitable for the load. in diameter than the pipe or as required by the pipe
2. Provide a solid foundation pad at least 2" manufacturer.
PP DERYH WKH ARRU LI DQ\ ORZLQJ LV
true: |AWARNING |
« JORRU FDQ EHFRPH ARRGHG 3LSH RSHQLQJV WKDW GR QRW KDYH
+ 7KH ARRU LV GLUW VDQG JUD YGILD®PRHWRW KW GFRRVH D (UH ZKLFK
material. severe personal injury, death, or substantial
e The boiler mounting area is severely uneven or SURSHUW\ GDPDJH
sloped.
3. Foundation may be brick or concrete Provide air openings for combustion air and
construction. The minimum foundation ventilation of the room. See page 12 for more
dimensions are listed in Table 3. information.
4. ,1| ARRGLQJ LV SRVVLEOH HOHYDWH WKH ERLOHU
VX"FLHQWO\ WR SUHYHQW ZDWHU IURP UHDFKLQJ WKH
boiler.

Garage Installation

Take the following special precautions when installing
the boiler in a garage.

1. ORXQW WKH ERLOHU DW D KHLJKW DERYH WKH ARRU DV
VSHFL,HG LQ WKH ODWHVW HGLWLRQ RI WKH 1DWLRQDO
Fuel Gas Code — ANSI Z223.1/NFPA 54 for U.S.
installations. For Canadian installations, use the
Natural Gas and Propane Installation Code —

CAN/CSA B149.1.

2. Locate or protect the boiler so it cannot be
damaged by a moving vehicle.

3. Ensure that the installation complies with all
applicable codes.

10 550-100-273/1223
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Clearances

IMPORTANT

Without the recommended minimum clearances for
service access, it may not be possible to service the
boiler without removing it from the space.

Hot water pipes, vent pipes, and piping ends all have
a minimum clearance requirement from combustible
surfaces. There are also minimum allowable service
clearances and recommended service access
clearances. See Figure 1 for all clearances.

Figure1  Clearances for SVF Boilers

Ensure that the installation complies with all state, local, and applicable codes. 1O R R 1]
Minimum clearances to Minimum allowable Recommended minimum service
Clearance from: combustible surfaces service clearances access clearances
(inches) (inches) (inches)
Controls end (Front) 0 24 35
Left side 0 0* 24*
Right side 0 0* 24*
Piping end 18 18 (Measured from3f5rame, not pipes)
Top 0 18%+ 18+
Floor 0 — —
Vent pipe 3/16 — —
Hot water pipes 1/2 — —
* Boiler can be installed next to another boiler. Clearances shown allow for easier service and maintenance.
** Top clearance allows for access to the cover plate for burner and heat exchanger service.

550-100-273/1223
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SUHSDUH %YRLOHU /RFDWLRQ FRQWLQXHG

Air Openings

Follow the National Fuel Gas Code — ANSI 2223.1/
NFPA 54, latest edition, for the U.S. Follow the
Natural Gas and Propane Installation Code —
CAN/CSA B149.1 for Canada.

Follow all applicable codes to size and verify size
of the combustion and ventilation air openings into
the space.

The SVF boiler requires a special vent system.
See the Venting and Combustion Air sections starting
on page 29 for more information on the venting
methods, and the required air openings and sizing for
direct vent or direct exhaust installations.

SVF Boiler Alone in Boiler Room:

Direct Vent installations:  No air ventilation openings
into boiler room are needed if the clearances around
the boiler are at least equal to the recommended
service clearances shown in Eigure 1, page 11.

For spaces that do not supply the recommended
minimum service access clearances, see the Room
Air Openings section, starting on page 37 for
required openings.

Direct Exhaust installations:  Provide air openings

DV VSHFL{,HG LQ WKH 5RRP $LU 2S

starting on page 37.

12

SVF Boiler in a Room With Other Appliances:

Direct Vent installations:  Size openings only on
the basis of the other appliances in the space. No
additional air opening free area is needed for the
SVF boiler because it takes its combustion air from
outside.

AWARNING |

JRU GLUHFW YHQW LQVWDOODWLRQV
located in the same room as other appliances,

provide combustion air openings correctly sized

for all appliances intheroom (; & (3 7WKH 69)
ERLOHU )DLOXUH WR FRPSO\ FDQ UH
personal injury, death, or substantial property

GDPDJH

Direct Exhaust installations: ~ Combustion air
openings into the room must be sized to handle the
SVF boiler and all other appliances. See the Room
Air Openings section starting on page 37 for
required openings.

The boiler control has the ability to operate
a combustion air damper. Refer to section J on
page 76 and the SVF Advanced Manual (part
number 550-100-207).

[AWARNING, -\ | ko

JRU GLUHFW H[KDXVW LQVWDOODWLF
combustion air openings correctly sized for all

appliances in the room, INCLUDING WKH 69)
ERLOHU )DLOXUH WR FRPSO\ FDQ UH
personal injury, death, or substantial property

GDPDJH

550-100-273/1223
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Preparing for Multiple Boilers

1. Provide the clearances shown in Figure 2 and 3. Chalk-line boiler locations on foundation or boiler
follow local codes. Other layouts can be used if URRP ARRU
all required clearances are maintained. 4. Remove boilers from the crate and assemble

2. &RQVWUXFW ERLOHU IRXQGDW LR Q acdondirig kb iASRRAibnk @ tMé KnienuBR L O H U
room is uneven or if there is the probability of 5. Provide clearance for installation of venting,

ARRGLQJ 6L]H IRXQGDWLRQ WR D Gidpiihgl, Bds pipddd Bpbder@atepiping and
DQG VSDFLQJ GLPHQVLRQV VKRZQ do@pavents, expahbidh tank, boiler pump, and
below. other accessories as given in Figure 1, page 11.

Figure 2 Side-to-side mounting of multiple boilers
SBHFRPPHQGHG VHW XS

PLQLPXP UHFRPPHQGHG IRU VHUYLFH
RU DV QHHGHG IRU SLSLQJ RU FRGH UH[TXLUHPHQWYV

RU D RU D
UHTXLUH|G
E\ FRGHV

RU DV UHTXLUHG E\ FRGHYV

|

OLQLPXP $OORZDEOH 6HUYLFH

|

PLQLPXP IRU FRPEXVWLEOH VXUIDFHV
il RU DV QHHGHG IRU SLSLQJ RU, FRGH UHTXLUHPHQWYV

—

. ; <
Rgﬁp&gﬂJXLUHQuJDV UHTXLUHRBU DV UHTXLUHRU
E\ FRGHV E\ FRGHVY RU DV UHTXLUHG
l E\ FRGHV
—

550-100-273/1223 13
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SUHSDUH WKH %RLOHU

Removing the Boiler from the Crate _

Leave the boiler in the crate pallet until ready to place 7KH ERLOHU LV KHDY\ 8VH FDXWLRQ
LQ WKH ¢QDO ORFDWLRQ )ROORZ MNXKH XRREOHWLAYH GUWBMBPEWILIRQYVYQJ +

Refer to Figure 3 for the following instructions. WHFKQLTXHY 'R QRW OLIW WKH ERLC
SLSHVY 'R QRW KDQGOH DSSO\ ZHLJFk

RQ WKH JDV SLSHV )DLOXUH WR FRP
If the boiler has been stored in a location with in severe personal injury, death, or substantial

WHPSHUDWXUHY EHORZ ) f& KOWRESHU WA VGKO FDWUHH X QWL O
the plastic components come to room temperature.

2. Remove the. ramp from thg crate. Place the end.
of the ramp into the notch in the pallet as show in

Leave the plastic covers on the connections and Figure 3. Follow the uncrating instruction label to
adapters until ready to attach piping. This will protect secure the ramp to the pallet.
WKH ¢ WWLQJ VXUIDFHV IURP GDPD3HRBENWQE [®artHat rQp/énGthbEdibtes “REMOVE
from entering the vent or air adapters. TO UNLOAD” with crowbar or claw hammer.

4. Remove the eight screws and eight lag bolts from
1. Move the crate to a solid, level surface. The crate the four shipping brackets.

must sit securely on the ground. Ensure there is
VX"FLHQW FOHDUDQFH IRU WKH FUDWH UDPS DQG ¢(QDO
ERLOHU SODFHPHQW RQ WKH ARRU LQ IURQW RI WKH SLSLQJ

Hex head bolts
3/8" wrench

Figure 3 SVF boiler on pallet with ramp in position

Apply pressure only to jacket
corners when moving

Lag bolts 1
. 7/16" socket or
wrench

Shipping brackets

(right & left sides)
7
REMOVE TO
e UNLOAD
4
. d i
% rd
7
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Placing the Boiler Figure 4  Leveling legs warning

1. Roll the boiler down the ramp and move the boiler

into position. The boiler must be unloaded from :
the pallet onto a solid, level surface. : A . $ 51 , 1*
AWARNING | | [(9(/,1* [(*6

7KH ERLOHU LV KHDY\ 8VH FDXWLR'Q ZEB O BWLRE @ 127 FrRPsOHWH xQWLo Wkt
GRZQ WKH UDPS :KHQ PRYLQJ WKH EBhAHHL EHEROWKH ZKHHOV 7KH ZKHHOV 08

pressure ONLY at the jacket corner posts or RI WKH JURXQG S5HIHU WR PDQXDO IRU: PLQLF
ZDWHU PDQLIROGYV +DQGOLQJ WKH ERLOHU LPSUREBHYEG |
can result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH

Figure 5 Seismic mounting brackets (provided by others)
2. The front two casters are swivel type, while the
EDFN WZR FDVWHUV DUH ¢([HG 7DNH FDUH WR NHHS WKH
boiler straight when rolling.
3. $GMXVW WKH OHYHOLQJ OHJV GRZQ XQ !
LQ FRQWDFW ZLWK WKH ARRU 5HPRYH+ .
IHYHOLQJ
IH1V

panels to access bolt heads and jam nuts for

leveling the boiler. / F
4. Continue adjusting the legs until the bottom of

WKH ERLOHU EDVH LV pp PYRENH
while keeping the boiler level. Check the level,

front to back and side to side. Measure level on

the cover plate. See Figure 4.

A CAUTION

'R QRW UHVW WKH ERLOHU RQ WKH FDVW
are intended for moving the boiler into position

RQO\ 7KH VXSSRUW OHJV PXVW EH H[WH!
WKH ORDG RU WKH ERLOHU

Bolting the Boiler to Mounting Blocks e

For applications requiring bolting down of the boiler

(such as earthquake zone requirements), use the

leveling legs to position the boiler until the bottom

Rl WKH ERLOHU EDVH LV PP DERYH WKH ARRU
The four brackets used as seismic mounting brackets

are also used as shipping brackets. Reattach these

brackets with the eight screws and eight lag bolts

once the boiler is in place. See Figure 3, page 14

and Figure 5 for details. Refer to the seismic

calculations document for additional information.

AWARNING |

JROORZ DOO DSSOLFDEOH FRGHVY DQG UHFRJQL]HG
HQJLQHHULQJ GHVLJQ SUDFWLFHYVY WR YHULI\ WKH QDO
mounting will meet all seismic, structural, and

RWKHU UHTXLUHPHQWY )DLOXUH WR FRPSO\ FDQ UHVXOW
in severe personal injury, death, or substantial

SURSHUW\ GDPDJH

550-100-273/1223 15
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SUHSDUH WKH %RLOHU FRQWLQXHG

Propane Conversion Procedure (when required) )
Figure6 3URSDQH RUL¢{FH ORFDWLRQ

Vs —\_\ 4

[ 4

All SVF boilers are shipped ready for natural gas
RSHUDWLRQ 7KH ERLOHUV PXVW E| @
RUL¢{FH DQG SURSDQH YHQWXUL WH
A conversion kit to convert the boiler to propane is
purchased separately (part number 384000423). See
Miscellaneous Parts on page 131.

This conversion kit shall be installed by a

TXDOL¢{¢HG LQVWDOOHU VHUYLFH D
supplier in accordance with the manufacturer’s
instructions and all applicable codes and
UHTXLUHPHQWY RI WKH DXWKRULW
If the information in these instructions is not
IROORZHG H[DFWO\ D ¢(UH DQG HJ[ RU

production of carbon monoxide can result 7KH SURSDQH RUL¢FH VL]H PDUNLQJ
causing property damage, personal injury, or loss WKH UHTXLUHG ERLOHU RUL¢FH VL]H
RlI OLIH 7KH TXDOL¢{HG LQVWD O O Hddn cdus&I¥akiRdgigds duir&sFwhidR Can result in

the gas supplier is responsible for the proper severe personal severe personal injury, death, or
LQVWDOODWLRQ RI WKLV NLW 7KHVXEWWDOQWOLW OR®UIRS QBRW\ GDPDJH
proper and complete until the operation of the

FRQYHUWHG DSSOLDQFH LV FKHF NS5 GVak¥ a\datdd-thrgtte@djusiment to the gas valve.

A . R iy
NU T LYY WMIAULVYOL

the manufacturer’s instructions supplied with a. Carefully open the throttle fully.
WKH NLW b. Close the throttle 4 and 7/8 turns.

6. Remove the two top panels from the boiler and set
_ aside. Remove the side panels for easier access.

7XUQ RU HOHFWULFDO VXSSO\ WR [.QUVsHdWwoBHHG vizéhthedi rdriove the four bolts
EHIRUH VHUYLFH &ORVH WKH H[WH U ity d®OWRexdeo the venturi.
JDV VKXW RUO YDOYH WR LVRODWH 8 K&V ERLWAR GXBHQIUHQFKHYV GLVFF
FRQYHUVLRQ $0OORZ WKH ERLOHU W RndfRR @e linletpige Kflhe aatdrkbqc gas valve.
RSHUDWLQJ )DLOXUH WR IROORZ W KWsWdan &nvhvweXdh\ahid R @i Allen wrench,
can result in severe personal injury, death, or remove the four bolts holding the gas pipe to the
VXEVWDQWLDO SURSHUW\ GDPDJH bottom of the venturi. A gasket will come free.
10. Remove the venturi with O-ring from the blower with
1. 6KXW Rt SRZHU WR WKH ERLOHU E &l1RmhHwreridh) Set thdventuri aside. Ensure the
IRFDWH WKH SURSDQH RUL¢FH SO DDy iigg@od/edtdition. URBpEe( Recessary.
venturi from the conversion kit bag. 11. Take the propane venturi from the kit and install
3. 9HULI\ WKDW WKH VWDPSLQJ RQ W Kid the bBlovwer. EnSut Bheli the Ig&s hookup is in
FRUUHFW IRU WKH PRGHO VL]H 7KtidJddwh vridRt@tidn,RuidLtlieFHrindRidJseated
WKH 69) ERLOHU 7KH RUL ¢ F Horbpetlibétween the blower and venturi. Use
4, 9HULI\ WKH RUL¢FH VLIHV RQ WKH &13@WWwrench t@ Eeldurd/tReShree nuts to
RUL¢FH LV PP DQG WKH ERWW R Rhastudisgtradhdldthe vemRi to the blower.

n

a. Ensure the label on the venturi reads: These blower studs should be equally spread
%o Venturid: 45 out at 120° intervals, at the 12, 4 and 8 o’clock
%o Inj@: 840/600 positions. Tighten to 87 in-lbs (9.82 Nm).

16 550-100-273/1223



URboorecoo UIUOLUEQBOOIU OExXPEO OxUYEC
12. , QVWDOO WKH SURSDQH RUL¢ FHEHWZHHOWKTH—IDV—STSH
and the bottom of the venturi, wedged between Figure 7 +\GURVWDWLF WHVW SLSLQJ FRQ
the two square gaskets supplied with the propane valves, and gaskets provided by installer
conversion kit. See Figure 6. Secure the gas pipe N Bl 5:7¢) OCOH
to the venturi with an 8 mm wrench and a 4 mm ;
Allen wrench and tighten to 44 in-lbs (5 Nm).
13. Install the silencer to the venturi. Secure the
silencer with the four previously removed bolts
using two 8 mm wrenches. Tighten to 44 in-Ibs
(5 Nm).
14. 5 HFRQQHFW WKH JDV AH[ OLQH \
automatic gas valve.
15. Apply the conversion label next to the rating label.
16. Reconnect the power to the boiler.

MSH V W L (

Test the boiler completely after conversion. Fill
out the Fire Test label with the test results. Follow
all instructions in this manual to start up the boiler.
Check combustion levels and verify operation of the
boiler and all system components after conversion.
High Altitude Installations

For high altitude installations (over 2,000 ft.),
maximum blower, minimum blower, and ignition RPM
must be updated according to Table 18, page 117.

If using propane as the input gas, target CO,
values must also be adjusted according to the table.
Make sure the boiler is converted to propane per the
instructions on page 16.

Pressure Test Preparation

b. The tee in the horizontal position is where the
P/T gauge is installed for testing and for normal
boiler operation.
3. ,QVWDOO D VKXW Rt YDOYH RQ WK
connect it to the rest of the system piping.
4. ,QVWDOO D GUDLQ YDOYH DQG D V
boiler return pipe before connecting to the rest

Do not install the relief valve until pressure testing is of the system piping. See Figure 7 for the boiler
complete. See Relief Valve Installation on page 20 drain location.

for installation instructions and warnings. 5. If the pressure test is conducted with a pressure
over 160 psig, remove the automatic air vent

located inside the boiler cabinet on the heat

Apply pipe dope on all connections in the following exchanger port; replace it with a 1/2" NPT plug.

steps. Use pipe dope sparingly.

Fill the Boiler

Reference Figure 7 for the following steps. All
components in this section are provided by the 1. 2SHQ WKH VKXW Rt YDOYHV LQVWL
installer except a 30 psig relief valve and the P/T and return connections.
gauge. 2. $O0RZ ZDWHU WR ARZ LQWR WKH E

DQG DLU WR ARZ RXW WKH WRS FR
1. Remove the relief valve if it is installed. 3. :KHQ ZDWHU UHDFKHV WKH VKXW R
2. On the boiler supply pipe, install two tees as DOORZ ZDWHU WR ARZ ORQJ HQRX.

shown in Figure 7. Orient the tee closest to the out of the heat exchanger.

boiler up into a vertical position. Install the second 4 ¢ ORVH WKH VKXW R% YDOYHV RQ VX
tee in a horizontal position. lines.

a. Th_e teein th(—j: vertl_cal position is where the 5. &ORVH Rt WKH ZDWHU VXSSO\
relief valve will be installed after the pressure
test. Install an NPT plug in this location for the

pressure test.

550-100-273/1223 17



SUHSDUH WKH %RLOHU FRQWLQXHG

Pressure Test Precautions

AWARNING |

DO NOT leave the boiler unattended at any

J)DLOXUH WR FRPSO\ ZLWK WKHVHWIPHFOXWLRDDWHDYWLQI $ FROG|ZDW

result in severe personal injury, death, or

All air MUST be purged out of the heat
exchanger before performing the hydrostatic
SUHVVXUH WHVW

The test pressure MUST NOT exceed the

test pressure is going to exceed the maximum

expand and cause excessive pressure,
VXEVWDQWLDO SURSHUW\ GDP D Jidsulting in severe personal injury, death, or

VXEVWDQWLDO SURSHUW\ GDPD|JH

The release of high pressure water should
EH GRQH LQ D VDIH PDQQHU
the water safely can result in severe personal

yDlloxu

LQMXU\ GHDWK RU VXEVWDQWLDO S
PD[LPXP SUHVVXUH RQ WKH 3 7 JDXJH ,I WKH

DO NOT use petroleum-based cleaning or

UDQJH RI WKH FXUUHQW 3 7 JDXJWHDXOHQDQFRPSRXQGV LQ WKH ERLOH

DSSURSULDWH JDXJH IRU WKH W IG&Wets and seals in the system may be
damaged, resulting in substantial property

/IHDNV PXVW EH UHSDLUHG LPPHGG&EDMMHIB\ /HDNV

can damage the boiler, leading to substantial
SURSHUW\ GDPDJH

Perform Hydrostatic Pressure Test

1.

2.

o

© ~N

18

Use the hand pump to raise water pressure for
testing.

The test pressure should be 1.5 times the
pressure setting of the relief valve.

Gradually apply pressure until test pressure is
reached. Test pressures are shown in Table 4
and are compared to the normal operation of the
boiler with the pressure relief valve installed.
Hold at test pressure for 10 minutes.

Maintain constant gauge pressure throughout the
test.

Check for leaks. Repair any leaks from threaded
joints. If leaks are found in the heat exchanger,
consult your WM Technologies representative.
Slowly release pressure and drain.

Install the automatic air vent if removed.

Table 4 Test pressure

Relief Valve Pressure

[Test Pressure

30 psig 45 psig
50 psig 75 psig
100 psig 150 psig
160 psig 240 psig

550-100-273/1223
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,QVWDOO :DWHU 3LSLQJ

General Piping Information , _
Figure 8  LWCO test button location

WOTTIEE [:&2 THVW % XWWRC

Use two wrenches when tightening water piping

at the boiler with one at the boiler interior piping to
prevent it from turning. Failure to prevent boiler piping
connections from turning could cause damage to
boiler components.

Additional controls, when required:

The control module uses temperature sensors to

provide both high limits protection and operating limit
FRQWURO 7KH PRGXOH LV 8/ /ILP
to meet ASME CSD-1 and Section IV requirements.

$ PDQXDO UHVHW RI WKH HTXLSSH(
(LWCO) is performed through the control module.

Some codes and jurisdictions may require additional /IRZ ZDWHU FXW Rt

external controls. A push-to-test LWCO is factory installed on the switch
panel on the left side of the control tray. See Figure 8.
Operating limit set point = The LWCO probe is mounted on the front of the

6XSSO\ OD[ 7THPSHUDWXUH 21 'Lhktat exeh@nydr.D O
The LWCO is manually reset through the main

Additional limit controls: control. This can be performed through the display by
» Consult local requirements for other codes and selecting <Reset Lockout>.
standards to determine if additional limit devices
are needed. %DFNARZ SUHYHQWHU
» The control provides two sets of limit control 8VH D EDFNARZ FKHFN YDOYH LQ WK
contacts. One set will cause automatic reset, while required by local codes.
the other will cause manual reset of the control.
See the Field Wiring section starting on page 66 Pressure and Temperature Gauge

for wiring information.
» The control can be reset using the manual RESET  The boiler is shipped with a 1/4" NPT pressure and

function on the control display. temperature (P/T) gauge. The gauge has a pressure

range up to 75 psig. This gauge meets ASME
requirements for a relief valve setting of up to 50 psig.

If the heating system includes circuits that require The P/T gauge is mounted in a horizontal tee on
lower temperature water along with circuits that the boiler supply outlet pipe. Installer must supply
require higher temperature water, it is recommended a tee connected to the system supply that has the
to protect low-temperature circuits with limit controls correct sizing for the necessary P/T gauge. See
that are wired to a manual or automatic reset circuit Figure 7, page 17 for placement details.

on the control.
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,QVWDOO :DWHU 3LSLQJ FRQWLQXHG

Relief Valve Installation

AWARNING|
Do NOT install a relief valve with a pressure /\
KLIKHU WKDQ SVLJ 7KLV LV WKH F 5T8vWU
DOORZDEOH UHOLHI YDOYH VHWWLQJ

7KH ERLOHU LV VKLSSHG ZLWK D S

J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ
LQMXU\ GHDWK RU VXEVWDQWLDO S

Improper installation of the relief valve and

discharge line can cause water damage and

VFDOGLQJ )ROORZ DOO LQVWUXFWLF
EHORZ DQG LQ WKLV PDQXDO )DLOXL |,
can result in severe personal injury, death, or i
VXEVWDQWLDO SURSHUW\ GDPDJH

Figure 9  Relief Valve Installed

1. A 30 psig relief valve is shipped with the boiler.
7KH YDOYH PXVW EH LQVWDOOHG E\ D TXDOL¢{HG
installer. The valve should be connected as close « Discharge line shall terminate plain, not threaded,
to the boiler water outlet as possible. with a material serviceable for temperatures of
2. Connect discharge piping to a safe disposal 375°F (191°C) or greater.
location according to the guidelines below.
« Do not pipe the discharge to any place where

» Discharge line must be connected to the relief freezing could occur.
valve outlet and run to a safe place of disposal.
Terminate the discharge line in a manner that will * 'R QRW LQVWDOO DQ\ VKXW Rt YDC
prevent the possibility of severe burns or property valve and boiler, or in the discharge line. Do not
damage should the valve discharge. plug or place any obstruction in the discharge line.

» Discharge line must be as short as possible and * $IWHU ¢00LQJ DQG SUHVVXUL]LQJ
be the same diameter as the valve discharge operation of the valve by lifting the lever. Make
connection throughout its entire length. sure the valve discharges freely. If the valve fails to

operate correctly, replace it with a new relief valve.
» Discharge line must pitch downward from the
YDOYH DQG WHUPLQDWH DW OHDVW DERYH WKH ARRU GUDLQ
where any discharge will be clearly visible.
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Pipe Sizing

Size the piping and the pumps to provide the required
temperature rise. See Figure 10 for boiler head loss
FXUYHV 6HH 7DEOH

Pipe sizing should be based on the desired

temperature rise for the system, corresponding to the
UHFRPPHQGHG PD[LPXP ARZ UDWH
these guidelines can result in system issues.

DO NOT design the piping and components for a
ERLOHU ARZ UDWH DERYH RU EHOF
Table 5 without using one of the piping strategies

OLVWHG EHORZ ,QVXOFLHQW ARZ
RXWDJHV GXH WR OLPLW RSHUDWL
damage the boiler heat exchanger from erosion.

Size system piping per Table 6, or apply recognized
engineering practices to size the piping.

IMPORTANT

7KH 69) DQG ERLOHUV KDYH
connections. Installer to provide reducers to adapt

IRU PD[LPXP C
UDWH WKURXJK WKH ERLOHU DQG K

from external piping to the boiler supply and return
connections if the system allows.

+LJKHU ARZ UDWHV WKDQ VKRZQ L
Use Primary/Secondary piping. See pages 24,

26, and 27.

$G6G D GLFHUHQWLDO SUHVVXUH
E\SDVV WKH H[FHVVLYH ARZ LQ D
ARZ V\VWHP RU SURYLGH DQ DOV
solution. See WKH ¢ J X pade23R Q

/IRZHU ARZ UDWHV WKDQ VKRZQ LQ
Use Primary/Secondary piping.
,Q D 9DULDEOH 3ULPDU\ ARZ V\V

Figure 10 3UHVVXUH GURS YHUVXV ARZ UD)
Ns& AIIIOITW WE sspE E}% A*X &0}A
5
2
&0}A ~PY%us
Table 5 Flow rate and pressure drop data
Z WKH UDQJHWvAdd HQ LQ
Minimum 100% Rate Boiler Head
er i Loss (Feet
7 LLBSE DXV ey X LV B B )
RQ ([FHVVLY¥H ARZ DQ 7.5
38 25 4.7
32 30* 35
10 PSI
27 35 2.8
24 40%** 2.3
21** 45%x* 2.1
SVF 600
inimu 100% Rate Boiler Head
yél&eprOH Temp Rise Loss (Feet
Pressure GPM (°F) w.C.)
57 20 11.9
46 25 6.8
38 30* 4.7
10 PSI
L 33 35 3.6
Q 7DEOH 29 40 3.0
25+* 45x*+ 2.5
6XJIJHVW GHVLJQ ARZ UDWH f) WHPS |ULVH
E\MhiDrnivh \Flowy' HB@ (6IH/I) W R
50Q: |r
9@%%83;%% 13
/ At RIsWY d—la54Fl @331& t@cbﬂnHéddbo@ Jigh temp.
VI\VWHPV ODUJHU %RLOHU 2XW RQ R% 'L{YV PD
operation
1RWLFH %RLOHUV DUH GHVLJQHG WR UKHGXFH
WRESHHDWXUH UHDFKHV f) :KHQ XVLQJ ERLC
WKH PLQLPXP DOORZDEOH ZDWHU ARZ UDWH G
7KH YDULDEOH VSHHG SXPS PXV|W FRC
NFH_BLFi(W do6 1IX00 UDWH LQ DFFRUGDQFH ZLW

UHFRPPHQGHG WR LQVWDOO D AR

WKH PLQLPXP ARZ UDWH RI WKH ERLQHLU

Znd\Actidn ks 14 baekVBNVY, dad¢ 12AHW D W

ZKH YDUIDFOH

FLUFXODWRU ZLOO LQFUHDVH ZDWblds AREHPFQEBPEQENME GWSW KHILQJ SHU |

ERLOHU IURP ¢(ULQJ ZLWK DQ LQV

KLIJKHU ZDWHU ARZ ZLOO PDNH WK

which will start the boiler.

XScrdo i@ W MeRdumU 0] WOH 40 Pie H Maximum
PRz Z14REK F RAWD F v FoyRate
2 5 500
3 140 6 800
4 290 8 1650
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, QVWDOO :DWHU 3LSLQJ
Expansion Tank and Make-up Water

Ensure the expansion tank size will handle boiler and
system water volume and temperature. See Table 27
page 142 for boiler water content.

The expansion tank must be located as shown in
this manual or per recognized design methods. See
the tank manufacturer’s instructions for details.

Undersized expansion tanks cause system water loss
from the relief valve, and make-up water to be added
WKURXJK WKH (00 YDOYH
result due to the excessive addition of make-up
water.

Connect the expansion tank to the air separator
only if the separator is on the suction side of the

SXPS $0zZD\V LQVWDOO WKH V\VWHP (00 FRQ

same point as the expansion tank connection to the
system.

Most piping drawings in this manual show
diaphragm expansion tanks. See Figure 12 for piping
from the air separator to the expansion tank and
make-up water line using a closed-type expansion
tank.

Most chilled water systems are piped using a
closed-type tank. Refer to Figure 19, page 27.

Diaphragm or Bladder Expansion Tank

Always install an automatic air vent on top of the air
separator to remove residual air from a system with a
diaphragm or bladder expansion tank. See Figure 11.

When the boiler is installed above the system main
piping using diaphragm or bladder tanks, install an
automatic air vent in the top of the outgoing boiler
piping to prevent air pocketing.

The expansion tank needs to be charged to the
UHTXLUHG VA\VWHP 400 SUHVVXUH
to the system.

FRQWLQXHG

%RLOHU

Figure 11 Expansion tank piping - diaphragm-type tank

H O

JURP ERLOHU V\ 7R V\V

v o

O
O

O

IDLOXUH FDQ HYHOWXDOO\

Figure 12 Expansion tank piping - closed-type tank

O
RQ DW WKH

o>

O 7R VA\VWHP

JURP ERLOHU OV P
» i
E

Legend — Figure 11 & Figure 12

1. Diaphragm -type expansion tank
2. Closed-Type expansion tank

3. Make-up water line

4. Fill valve, typical

5. Air separator

7DQN ¢WWLQJ
7. System pump (when used)
8. Automatic air vent

Closed-Type Expansion Tank

Refer to Figure 12 for piping connections when using
a closed-type expansion tank.

Pitch any horizontal piping up towards the tank.
Pitch at 1" per 5 ft. of piping. Connect to the tank with
at least 3/4" piping to allow room for air to rise.

DO NOT use automatic air vents on closed-type
expansion tank systems. If there is an automatic
air vent installed on the heat exchanger, remove
iBbdfoFe OperdEiohL Ay MR ENQIH iR YWd-sg@stem
and return to the tank to provide its air cushion. An
automatic air vent would cause air to leave system,
resulting in water-logging the expansion tank.

550-100-273/1223



ZONE VALVE Zoning - General

The information on this page applies to all zone valve  Controlling the circulators:

zoning applications. e 7KH FRQWURO FDQ FRQWURO XS WI
- to the Field Wiring section starting on page 66 for
NOTICE instructions on wiring to circulators.

Use at least the minimum pipe size shownin 7/DEOH ¢« 7KH IDFWRU\ GHIDXOW VHWWLQJV I

page _on all boiler loop piping connecting the Each input correlates to is respective circulator
boiler to and from the primary/secondary connection RXWSXW 6HH WKH ¢HOG ZLULQJ LQ
LWHP RQ WKH IROORZLQJ SDJHV onhkdé 6BULPDU\

secondary piping shown on pages __, __, and « For more than four zones, use an external zone
_ HQVXUHV WKH ERLOHU ORRS ZLO Qontlétd VXOFLHQW ARZ

Expansion tank required: IMPORTANT

* Provide a system expansion tank following the &RQQHFW JRQH YDOYH HQG VZLWFKH
guidelines on page 22. SULRULW\ LQSXW WR XVH GHIDXOW V
* DO NOT use a closed-type tank if connecting to a system circulator to the corresponding output.
water heater that is equipped with an automatic vent.
A CAUTION
Domestic hot water tank, if used: Use isolation relays if connecting 3-wire zone

» DHW direct connection: Pipe from the near-boiler YDOYH HQG VZLWFKHV WR WKH LQSX
piping to the DHW tank’s boiler connections as
shown in this manual.
» DHW as zone: A DHW tank can be connected as
a zone if a DHW tank is NOT already connected
to the boiler. See the Advanced Manual to change
TARGET MODULATION SENSOR to System
Supply when system sensors are installed.
» DHW priority operation: Using Priority 1 for DHW
GHIDXOW ZLOO WXUQ R ORZHU SULRULWLHYVY GXULQJ '+:
calls. The MAX ON TIME setting can be adjusted
to limit how long this occurs. Use Priority 2 or 3 for
DHW if DHW priority is not desired.

550-100-273/1223 23
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) Q VWDOO :DWHU 3LSL Q J F Ri@rWGL @o)ﬂalvlal(?e zoning with optional DHW piping

ZONE VALVE Zoning - Primary/Secondary L T=R GHY |

IMPORTANT [ oo —

Refer to page  for general zone valve zoning
information for all applications before installation.

7TKLVY FRQ¢(¢JIJXUDWLRQ LV IRU JRQH YDOY]
D ERLOHU ORRS FRQQHFWHG DV D VHFR
primary system loop. The primary/secondary piping
shown in Figure 13 ensures the boiler loop will have See
VX"FLHQW ARZ 7KLV SLSLQJ DOVR DYRLG%‘Q—%S\@
high head of the boiler circulator to the zone valves. ‘
Install a system circulator (supplied by installer)
FDSDEOH Rl GHOLYHULQJ WKH SURSHU ARZ DQG KI-OD
7KH ARZ FKHFN YDOYH VKRZQ RQ WKF
piping prevents gravity circulation in the boiler loop
during DHW heating.
For other piping methods, see guidelines starting

on page 21.

A [ 4 7 [ i I ith DHW pipi
ZONE VALVE =RQLQJ +LIJK ARZ UD Wﬂe k one valve zoning alternate wit piping

High-head-loss DHW Circuits e soglu RO O

F S =21 SEFAS
7KLV FRQ(':JXUDWLRQ LV IRU DSSOLFDW_J‘_R%H UH QJ '+
FLUFXLW ARZ UDWHYV KLJKHU WKDQ DOORZDEOH IRU WKH ERLOHU
or for high pressure drop coil-type DHW tanks. LR

|
Connect the piping as shown in Figure 14. The o O ) o o
'+: ZDWHU RQO\ ARZV WKURXJK WKH VHE Y i

connection piping. The primary/secondary piping

ARZ DQG DYRLGV DSSO\LQJ WKH KLJK KI—gDG
circulator to the zone valves. bagez |
Size the connection piping (item 23) to handle the

WRWDO ARZ LW PXVW KDQGOH

Install a system circulator (supplied by installer)
FDSDEOH RI GHOLYHULQJ WKH SURSHUgARZ F)EOG HDG
7KH ARZ FKHFN YDOYH VKRZQ RQ WK RXWOHW Fals .
piping prevents gravity circulation in the boiler loop o O
. . 0
durlng DHW heaﬂng. ST T &ROG
~%RLOHU HWXUQ ® 3§ zpwHu
LQOHW
Legend — Figure 13 and Figure 14
1. SVF boiler 9. Air separator 23. DHW secondary connector piping; no more than eight pipe
2. Indirect water heater (DHW), if used 10. Flow/check valves diameters apart
3. Boiler relief valve 11. Purge/drain valves 24. System supply and return immersion sensors; at least six pipe
4. Relief valve discharge piping 12. Boiler circulator diameters (but no more than 3 ft.) from boiler connection tees.
5. DHW circulator 13. Zone valves, typical 25. Bypass pressure regulator; for use in systems using high-
6. Isolation valves 20. Make-up water supply head pumps that require a regulator to prevent damage to
7. System circulator 21. Primary/secondary connection; tees no more than control valves.
8. Diaphragm or bladder type expansion tank | eight pipe diameters apart 26. External drain/blowdown valve, when used
33. Strainer, recommended
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ZONE VALVE Zoning - Variable Primary Flow

IMPORTANT

Refer to page  for general zone valve zoning
information for all applications before installation.

Figure 15

7KLV FRQ¢JXUDWLRQ LV IRU DSSOLFDWL
JLIXUH X

YDULDEOH ARZ V\VWHP SXPS

YDULDEOH SULPDU\ ARZ ZLWK '+: DV ]RQH

VKRZV WKH YDULDEOH SULPDU\ ARZ ZLW.

piping.

9DULDEOH SULPDU\ ARZ

'+
=RQH

Install a system circulator (supplied by installer)

head as shown on this page.

7KH ARZ FKHFN YDOYH VKRZQ RQ WKH
in Figure 16 prevents gravity circulation in the boiler
loop during DHW heating.

$Q RSWLRQDO E\SDVV ZLWK D GLtHUHQ

or pressure reducing valve may be used between
WKH QHDU ERLOHU VXSSO\ DQG UHWXUQ
systems. If the bypass is used, ensure the system

page 21 ]

ERLOHU

Ll ARZ

XUH YDOYH

(

DV ]F

supply temperature sensor is placed after the bypass. Figure 16

GURS EHORZ WKH PLQLPX®BbARZ VSHFL!
page21 ,QVWDOOHU PXVW SURYLGH D WH
switch and attach it to the boiler return pipe.

A 9DULDEOH SULPDU\ ARZ RSWLRQ
$ ARZ VZLWFK LV UHFRPPHQGHG LI VIVWHPR, ARZ FRXOG

F{A(IFiﬁ#c)yV|<$EkﬂjkE§d&glC) jECD -

O O
O O O O
O
o
§ i
|
. .

I
. A
‘RLOHU UH XUQI"L’

o ;-
X1

WOHW

&ROG
ZDWHU

TTQoHwW

Legend — Figure 15 and Figure 16

1. SVF boiler

2. Indirect water heater (DHW), if used
3. Boiler relief valve

4. Relief valve discharge piping

5. DHW circulator

6. Isolation valves

11. Purge/drain valves
12. Boiler circulator

13. Zone valves, typical
20. Make-up water supply

eight pipe diameters apart
7. System circulator

21. Primary/secondary connection; tees no more than

23. DHW secondary connector piping; no more than

control valves.

26. External drain/blowdown valve, when used
32. Flow switch, by others

33. Strainer, recommended

25. Bypass pressure regulator; for use in systems using high-
head pumps that require a regulator to prevent damage to

34. Bypass pressure regulator or pressure reducing valve; for

8. Diaphragm or bladder type expansion tank | eight pipe diameters apart XVH LQ KLJK ARZ VA\VWHPVY WR SUHYHQ|V H[FH\
9. Air separator 24. System supply and return immersion sensors; at least six | exchanger.
10. Flow/check valves pipe diameters (but no more than 3 ft.) from connection tees.
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) Q VWDOO :DWHU 3LSL Q J F Ri@rW?L @ir&:lﬁlcﬁzoning with optional DHW piping

ZONE VALVE Zoning - Circulator Zoning, £ T ERQHY

Primary/Secondary PR~ o1 [ mgt
IMPORTANT ® QR

Refer to page  for general zone valve zoning
information for all applications before installation.

7KLV FRQ¢JIJXUDWLRQ LV IRU FLUFXODWE
using a boiler loop connected as a secondary circuit
R D SULPDU\ VI\VWHP ORRS
Install a separate circulator (supplied by installer) ‘ I
IRU HDFK ]JRQH FDSDEOH RI GHOLYHULQJ WKH S I’%
and head as shown in Figure 17.
7KH ARZ FKHFN YDOYH VKRZQ RQ WKH ERLO{H@ RXWOHW

piping prevents gravity circulation in the boiler loop e FEL..

during DHW heating. bR Lo } e o I
- A

ZONE VALVE Zoning - Radiant Heating, SeRLORT Uhwxu QR ol zouiy

Primary/Secondary

5DGLDQW PDQLIROGV DQC

The SVF boiler is ideal for use in radiant heating. o

The unique heat exchanger design allows the boiler . SemsTe WxERe) wisiroo

to work well even in condensing mode. There is no -

need to regulate boiler return water temperature in

radiant heating applications. .
The primary/secondary piping shown in Figure 18 R QRW HIEHHG

HQVXUHV WKH ERLOHU ORRS ZLOO KDYH VX ' 5L¥QW ARZ

The piping also avoids applying the high head of = P

the boiler circulator to the zone valves. Apply this

FRQ¢(¢JIJXUDWLRQ IRU W\A\SLFDO UDGLDQW
Size the system piping and circulators to provide

WKH ARZ DQG SUHVVXUH GURS QHHGHG 7"-‘1@!‘1 A%
valve shown on the boiler outlet piping prevents
gravity circulation in the boiler loop during DHW ‘ tﬂi
heating. 0 P
rod
%RLOHU w N 7
RXWQ t}——a>‘k— O RXWOHW
@) |
A
&ROG
%RLOHU U wa&%}’i*' . Azowhy
Legend — Figure 17 and Figure 18
1. SVF boiler 11. Purge/drain valves 24. System supply and return immersion sensors; at least
2. Indirect water heater (DHW), if used 12. Boiler circulator six pipe diameters (but no more than 3 ft.) from boiler
3. Boiler relief valve 13. Zone valves, typical connection tees.
4. Relief valve discharge piping 14. Zone pumps, typical 25. Bypass pressure regulator; for use in systems using
5. DHW circulator 20. Make-up water supply high-head pumps that require a regulator to prevent
6. Isolation valves 21. Primary/secondary connection; tees no more than | damage to control valves.
7. System circulator eight pipe diameters apart 26. External drain/blowdown valve, when used
8. Diaphragm or bladder type expansion tank 22. Optional high limit temperature control; set to 33. Strainer, recommended
9. Air separator protect radiant heating
10. Flow/check valves
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ZONE VALVE Zoning - Water Chiller Figure 19 Chilled water system with optional DHW piping
Systems, Primary/Secondary

IMPORTANT

Refer to page __ for general zone valve zoning
information for all applications before installation.

7KLY FRQ¢(¢JXUDWLRQ LV IRU DSSOLFDW
water system. The chiller must be piped in parallel I3
with the boiler. Use appropriate valves to prevent
chilled medium from entering the boiler.

The space heating system can be zones with
circulators if a separate circulator is supplied for the
chilled water loop. Install a separate circulator for
each zone.

7KH ARZ FKHFN YDOYH VKRZQ RQ WKH ERLOHL?

piping prevents gravity circulation in the boiler loop N

during DHW heating. Y [FRwonw
Chilled medium, if used, is piped in parallel with o | \

heating boiler as shown in Figure 19. Use appropriate Slrtony prwxet | e L Z80E,

valves to prevent chilled medium from entering the
boiler.

If the boiler is connected to heating coils located

in air handling units where they can be exposed

WR UHIULJHUDWHG DLU XVH ARZ FRQWURO YDOYHV RU RWKHU
automatic means to prevent gravity circulation during

cooling cycle.

If antifreeze is used in the system, consider the

HOHFWV RI DQWLIUHH]JH RQ FLUFXODWRU VL]LQJ DQG '+:
performance. Some local codes may require

GRXEOH zZzDOO '+: KHDW H[FKDQJHU GHVLJQ 8VH RQO\
the antifreeze listed on page for use with this

boiler.
Legend — Figure 19
1. SVF boiler 12. Boiler circulator 21. Primary/secondary connection; tees no more than eight
2. Indirect water heater (DHW), if used 13. Zone valves, typical pipe diameters apart
3. Boiler relief valve 15. Closed-type expansion tank 24. System supply and return immersion sensors; at least six
4. Relief valve discharge piping 16. Water chiller pipe diameters (but no more than 3 ft.) from boiler connection
5. DHW circulator 17. Check valve tees.
6. Isolation valves 18. Strainer 25. Bypass pressure regulator; for use in systems using high-
7. System circulator 19. Balancing valve head pumps that require a regulator to prevent damage to
9. Air separator 20. Make-up water supply control valves.
10. Flow/check valves 21. Primary/secondary connection; tees no more than | 26. External drain/blowdown valve, when used
11. Purge/drain valves eight pipe diameters apart 33. Strainer, recommended
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&RPPRQZHDOWK RI ODVVDFKXVHWWY ,QVWDOODWLRQV

Commonwealth of Massachusetts — When the boiler is installed within the Commonwealth of Massachusetts, the

ERLOHU PXVW EH LQVWDOOHG E\ D OLFHQVHG SOXPEHU RU JDV (WWHU 5HDG

28

REQUIREMENTS: For all sidewall horizontally-vented 2. EXEMPTIONS: The following equipment is exempt from
gas-fueled equipment installed in every dwelling, building or 248 CMR 5.08(2)(a)1 through 4:

structure used in whole or in part for residential purposes, a. The equipment listed in Chapter 10 entitled “Equipment
including those owned or operated by the Commonwealth Not Required To Be Vented” in the most current edition of
and where the side wall exhaust vent termination is less NFPA 54 as adopted by the Board; and

WKDQ IHHW DERYH ¢QLVKHG JUDGH LQ WK RrodudttAppr&/ediidetivall Riogadhtallyvented gas fueled
including but not limited to decks and porches, the following equipment installed in a room or structure separate from
UHTXLUHPHQWY VKDOO EH VDWLV{HG the dwelling, building or structure used in whole or in part

for residential purposes.
a. INSTALLATION OF CARBON MONOXIDE DETECTORS .
At the time of installation of the side wall horizontal vented 3. MANUFACTURER REQUIREMENTS — GAS EQUIPMENT
JDV IXHOHG HTXLSPHQW WKH LQVWDO O LV@ENTIS®SYBTEMRRAVIDEDDYV (¢ WWHU
shall observe that a hard wired carbon monoxide detector When the manufacturer of Product Approved side wall
with an alarm and battery back-up is installed on the horizontally vented gas equipment provides a venting system
ARRU OHYHO ZKHUH WKH JDV HTXLSPHQ Wlekiyn & Renfirg sly<evh\boinfoBerts withGhe equipment,
DGGLWLRQ WKH LQVWDOOLQJ SOXPEHU m¥indtuction¥\prvitied bz enanurwét forvinstallation

that a battery operated or hard wired carbon monoxide of the equipment and the venting system shall include:

detector with an alarm is installed on each additional level a. Detailed instructions for the installation of the venting

of the dwelling, building or structure served by the side system design or the venting system components; and

wall horizontal vented gas fueled equipment. It shall be the b. A complete parts list for the venting system design or

responsibility of the property owner to secure the services venting system.

RI TXDOL¢{¢HG OLFHQVHG SURIHVVLRQDOV IRU WKH LQVWDOODWLRQ RI

hard wired carbon monoxide detectors. 4.,  MANUFACTURER REQUIREMENTS — GAS EQUIPMENT

« In the event that the side wall horizontally vented gas VENTING SYSTEM NOT PROVIDED.
fueled equipment is installed in a crawl space or an When the manufacturer of a Product Approved side wall
attic, the hard wired carbon monoxide detector with horizontally vented gas fueled equipment does not provide
alarm and battery back-up maybe installed on the WKH SDUWV IRU YHQWLQJ WKH AXH JDVHV
QH[W DGMDFH Q_W ARRU _O HY HO venting systems”, the following requirements shall be

¢ Inthe event that the requirements of this subdivision VDWLV:HG E\ WKH PDQXIDFWXUHU

can not be met at the time of completion of
installation, the owner shall have a period of thirty
(30) days to comply with the above requirements;

provided, however, that during said thirty (30) day instruciions; and .
period, a battery operated carbon monoxide detector b. The “special venting systems” shall be Product Approved
with an alarm shall be installed. by the Board, and the instructions for that system shall

include a parts list and detailed installation instructions.

a. The referenced “special venting system” instructions shall
be included with the appliance or equipment installation

b. APPROVED CARBON MONOXIDE DETECTORS. Each

carbon monoxide detector as required in accordance with 5. PLASTIC VENTING SYSTEMS.
the above provisions shall comply with NFPA 720 and be The only plastic piping which may be used for venting
$16, 8/ OLVWHG DQG ,$6 FHUWL¢HG appliances shall be:

a. Allowed by the appliance manufacturer.
c. SIGNAGE. $ PHWDO RU SODVWLF LGHQWL¢ FbW.IsRdXo% adiichaHinterational skaddard for plastic

permanently mounted to the exterior of the building at a venting systems.
minimum height of 8 feet above grade directly in line with c. Product-accepted for that purpose by the board.
the exhaust vent terminal for the horizontally vented gas
fueled heating appliance or equipment. The sign shall 6. INSTALLATION INSTRUCTIONS.
read, in print size no less than one-half (1/2) inch in size, A copy of all installation instructions for all Product Approved
“GAS VENT DIRECTLY BELOW. KEEP CLEAR OF ALL side wall horizontally vented gas fueled equipment, all
OBSTRUCTIONS.” venting instructions, all parts lists for venting instructions,
and/or all venting design instructions shall remain with the
d. INSPECTION. The state or local gas inspector of the appliance or equipment at the completion of the installation.

side wall horizontally vented gas fueled equipment shall
not approve the installation unless, upon inspection,
the inspector observes carbon monoxide detectors and
sighage installed in accordance with the provisions of
248 CMR 5.08(2)(a) 1 through 4.

550-100-273/1223



9HQWLQJ DQG &RPEXVWLRQ $LU ® *HQHUDO

Code Compliance

Venting and combustion air piping installations

must provide provisions in accordance with “Air for
Combustion and Ventilation,” of the National Fuel Gas
Code — ANSI Z223.1/NFPA 54, latest edition, or sections
8.2-8.4 of the Natural Gas and Propane Installation Code
— CAN/CSA B149.1, and applicable local building codes.

A DANGER

DO NOT common vent boilers with other boilers
RU DSSOLDQFHYV

into the boiler room. Follow the instructions in
this manual and comply with all applicable codes.
Combustion air must not be exposed to any of the
contaminants listed in Table 7, page 30. Ensure
the air and boiler will not contain contaminated air.
Where the SVF boiler shares a space with other
appliances, the combustion air openings must be
sized to handle the combined requirements of all
appliances in the space.

Method 2: Direct Vent

(DFK ERLOHU P XV Worklsfibh aivis\piged ©Q thehbQli®y from the outside.

,QVSHFW ¢QLVKHG YHQW DQG DLU Sbi®w@a instruiiorR X JisOrawaRand comply

ensure all are airtight and comply with instructions

with all applicable codes. Ensure the air inlet is not

LQ WKLV PDQXDO DQG DSSOLFDEOHIikeR ® drgw i Eddtamingteld BikvDo not terminate

all air openings are correctly sized, unobstructed,

air piping in locations that can allow contamination of

DQG IUHH RI DLUERUQH FRQWD P LQ R@nhugtioh Rit. Redd td TAbR 7. page 30 for a list

provide a properly installed vent and air system

of contaminants and sources.

ZLOO UHVXOW LQ VHYHUH SHUYVRQ D OCbrgbusddn \aiRddn Ga-pip&d ndividually for each

AWARNING |

Do not cover nonmetallic vent pipe with thermal
LQVXODWLRQ
personal injury, death, or substantial property
GDPDJH

AWARNING |

boiler, or it can be manifolded as shown in Figure 25,
page 40. Combustion and ventilation openings
may also be required in boiler room walls per

)DLOXUH WR FRP S O\instuQiohshHh\vhisOnahualanyl éplidablel codes.

Vent and Air Piping

Use only the materials listed in this manual for vent

SBURYLGH D YHQW PDQXIDFWXUHUT\D @ GUIL VY FSIFSHHQDMWE H&ayEBB QrJV 5HIHU
WHUPLQDWLRQ 3XUFKDVH ELUG V HrifbkHridt@VahdHazards. ISk Fidu@ A2, page 36

RU DLU SLSLQJ VXSSOLHU
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

AWARNING |

)DL O X U for WaRinfuR RSyt dhd @dudtiohsXegwred for

cWWLQJV

Boiler Categories

8VH VZHHS HOERZV IRU DOO YHQW DHgGSVB hdilers brg bgpdove@for Category Il and
127 XVH VKRUW UDGLXV HOERZV IR Cahoy)W Rtingd The BlloFib@phges of this
J)DLOXUH WR FRPSO\ FDQ UHVXOW L Qanubl Wil £pEcify Whictt BafeDady applies to the

LQMXU\
Venting Methods

There are two venting methods available. Follow the
instructions on the following pages for the method used.

Method 1: Direct Exhaust
Combustion air is taken from the inside. Air piping is
not connected to the air inlet.

Combustion air must be supplied through openings

550-100-273/1223

GHDWK RU VXEVWDQWLD O ventirgy o inatiorgydénhD J H

Category II: The boiler is setup with a negative
pressure vent and is likely to condense in the vent.
This category requires a direct exhaust venting
method.

Category IV: The boiler is setup with a positive
pressure vent and is likely to condense in the vent.
This category can use either direct exhaust or direct
vent methods.
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9HQWLQJ DQG &RPEXVWLRQ $LU 2 *HQHUDO FRQWLQXHG

Using a Chimney

AWARNING |

A chimney must only be used as a chase for vent
and air piping and must meet all requirements

Table 7 Corrosive contaminants and sources

Products to avoid

6SUD\ FDQV FRQWDLQLQJ FKORUR AXRURFD

UERQV

Permanent wave solutions

DV OLVWHG EHORZ )DLOXUH WR FH
severe personal injury, death, or substantial
SURSHUW\ GDPDJH

A masonry chimney can only be used as a pipe
chase for vent and air pipes. No other appliance or
(¢UHSODFH FDQ EH FRQQHFWHG WR
» The vent and air piping must be installed as
instructed in this manual. All joints must be sealed.
7KH FKLPQH\ PXVW EH VWUDLJKW
vent and air piping materials must comply with this
instruction manual.
7KH FKLPQH\ PXVW EH ;WWHG ZL
opening through which the interior of the chimney
can be inspected.
The chimney and liner must be inspected at least
once annually.

Combustion Air Contamination

Provide combustion air openings or air inlet piping as
described in this manual. See Table 7 for products
and areas that may cause contaminated combustion
air.
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Chlorine-based swimming pool chemicals

Calcium chloride used for thawing

Sodium chloride used for water softening

Refrigerant leaks

Paint or varnish removers

I—Wr&ﬂ'l’&ric':adﬁ la:nE’nQr’éhé acid

Cements and glues

Anti-static fabric softeners used in clothes dryers

Chlorine-type bleaches, detergents, and cleaning solvents

Adhdsivdd &ed@f%ter%ﬁdMg'ﬁréMc\é and bthertgimilar products

Excessive dust and dirt

Areas likely to have contaminants

Laundry and dry cleaning areas and establishments

Swimming pools

Metal fabrication plants

Beauty shops

Refrigeration repair shops

Photo processing plants

Auto body shops

Plastic manufacturing plants

YXUQLWXUH UH¢QLVKLQJ DUHDV DQG HVWDH

OLVKEF

New building construction

Remodeling areas

Garages with workshops
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URBoosoo UIUOILUE@OOIU OExPEO OxUYEC
Vent and Air Adapters Table 8  Vent and air adapter part numbers
Vent connections are sized for DuraVent SVF Boiler Models 500/600
Fas-N-Seal®, DuraVent PolyPro®, PVC, and _ Mechanical
CPVC venting. Installers must provide the correct Supplier | Description Locking | VentAdapter
anufacturer Collar Part Number
PVC/CPVC adapters where necessary. See Table 8 0
i M&G Simpson- 4"
for a list of adapters and part numbers. o solypropylene | 810004128 | NO adgpger
o PolyPro® pipe require
PVC Plpmg M&G Simpson- No ad
DuraVent 4" AL29-4C SS — © adapter
. . . Fas-N-Seal® required
If using PVC for piping, CPVC pipe must be used
RQ WKH ¢UVW  OLQHDU IW RI WK[HHIKEXVWsRreBERLOHU | 01pvc
PVC can only be used after 10 linear ft. of CPVC.  Flox e,
$00 ¢ WWLQJV ZLWKLQ WKH ¢UVW [ -l1dMovP X VW B4P& 898 6HH| 2SVSpvcos
Figure 20 for additional details.
Centrotherm 4"InnoFlue | IADHC0404 | I1SAAL0404
'2 127 XVH 39& RQ WKH ¢¢UVW W gg@g@f’ﬁ%OHu'Aszcss — 4CGPVCA
H[KDXVW SLSLQJ )DLOXUH WR FRPSQO\ EDQ UHVXOQWIQ

severe personal injury, death, or substantial
SURSHUW\ GDPDJH

550-100-273/1223

Figure 20 PVC venting requirements

Exhaust ONLY after
10 linear ft., the pipe

DQG ¢WWLQJV FDQ WKHQ

be transitioned from
CPVC to PVC.

!

RI SLSH
are CPVC.

Additional adapter only
needed when using
piping that does not
connect directly into
the vent connection
adapter.

Both 5 ft. lengths

DQG ¢

‘/2nt connection

<«— dapter
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9HQWLQJ DQG &RPEXVWLRQ $LU 2SWLRQV

Existing Vent System

A DANGER

4. Turn on the clothes dryer and any other appliance

'2 127 LQVWDOO WKH 69) ERLOHU L Q WdRcddnéckdPt® tRe&Zommon venting system. Turn
YHQW ZLWK DQ\ RWKHU DSSOLDQFH dhikllaxhdusiGads, BxzepMot asutriter exhaust

gas spillage or appliance malfunction, resulting
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

AWARNING |

fan, and operate at maximum speed. Exhaust fans
include range hoods and bathroom fans. Close
¢UHSODFH GDPSHUV

5. Place the appliance being inspected into
operation. Follow the lighting instructions. Adjust

JROORZ DOO YHQWLQJ DQG SLSLQJ L @&thétnddtatso feapplinbce @iKaperate
WR IROORZ DOO LQVWUXFWLRQV FD Qcdrfndodsty. AXH JDV

spillage and carbon monoxide emissions, which

6. Test for spillage at the draft hood relief opening

FDQ UHVXOW LQ VHYHUH SHUVRQDO IDQWXU\ RM\H CHRQWWHY RI PDLQ EXUC

When replacing an existing boiler with an SVF boiler,
do not use the existing common vent. The SVF boiler

WKH ADPH RI D PDWFK RU FDQGOH
cigarette, cigar, or pipe.
7. After it has been determined that each appliance

UHTXLUHV LWV RZQ YHQW DQG DLU Sre@dinhd dnnemt&iHoRhe;clndn@enting

this manual. If using a Category Il system setup, see

additional venting requirements on pages 34-35.
Removal of the previous boiler may cause an issue

for the appliances that remain on the old common

vent as the vent may be too large. The following

test is intended to check for proper operation of the

appliances remaining on the old common vent system.

Existing Vent System Test Procedure

Perform this test when removing a boiler from the
common venting system. The following steps shall be
followed with each appliance remaining connected

to the common venting system. Test each appliance
separately while in operation. Ensure all other
appliances connected to the common vent are not in
operation.

1. Seal any unused openings in the common venting
system before proceeding with the test.

2. Visually inspect the venting system for proper
size and horizontal pitch. Ensure there is no
blockage, restriction, leakage, corrosion, or other

system properly vents when tested as outlined

here, return doors, windows, exhaust fans,
(UHSODFH GDPSHUV DQG DQ\ RWK
appliance to their previous conditions of use.

Correct any improper operation of the common
venting system so the installation conforms with
the National Fuel Gas Code — ANSI Z223.1/NFPA
54, latest edition. Adhere to the National Gas and
Propane Installation Code — CAN/CSA B149.1 for
Canada.

When resizing any portion of the common venting
system, approach the minimum size as determined
using the appropriate tables in part 11 of the National
Fuel Gas Code — ANSI Z223.1/NFPA 54, and Natural
Gas and Propane Installation Code — CAN/CSA
B149.1.

GH¢FLHQF\ WKDW FRXOG FDXVH DQ XQVDIH FRQGLWLRQ

3. Close all building doors and windows as practical.
Close all doors between the location of the
appliances connected to the common venting
system and other spaces of the building.
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Vent and Air Piping Materials

Use only the materials listed in Table 9 for vent and air

piping. Ensure that all materials used meet local codes.

See Table 8, page 31 for adapter part numbers.

Every PP vent and air piping joint must include a
locking collar. See Table 8, page 31 for required
lock collar part numbers. DO NOT use alternative
locking collars.

All PVC and CPVC joints should be permanently
joined using the suitable primer and cement for the
vent material.

AWARNING |
'2 127 XVH FHOOXODU FRUH 39&

AWARNING |

JDLOXUH WR VXSSO\ ORFNLQJ FROOD
joints could cause vent and air piping leakage,

which can result in severe personal injury, death,

RU VXEVWDQWLDO SURSHUW\ GDPDJt

AWARNING |

'2 127 PL[ SLSLQJ IURP GLUHUHQW SL
PDOQXIDFWXUHUV XQOHVYV XVLQJ DGD
GHVLIJQHG IRU WKDW SXUSRVH E\ WK
J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ
LQMXU\ GHDWK RU VXEVWDQWLDO S

s (AWARNING |

FHOOXODU FRUH®&IBIRO\SEKEBYOO V X ODR QGIT cover non-metallic vent pipe and

SLSH RU DQ\ RWKHU PDWHULDO QRWWLYWHGLWX WEBUHWPDO LQVXODWL
JDLOXUH WR FRPSO\ FDQ UHVXOW k& resdltyitHdguerespdrsovidr iQiudyOdeath, or

LQMXU\ GHDWK RU VXEVWDQWLDOVIERYDWOWALGDPPDUIURISHUW\ GDPDJH

Table 9 Vent and air piping materials

using PVC on the exhaust.

Iteﬁls Material Supplier / Manufacturer United States Canada
(03
4 M&G Simpson-DuraVent - PolyPro ) )
= &HUWL,HG IRU &D W|HhRRIUYent pipe must be
= | Polypropylene Centrotherm Eco Systems - InnoFlue IV and direct vent appliance FHUWL¢{¢HG WR 8/4 6 L
N Single-wall venting required by local codes
T -Requires adapter by others-
n
- M&G Simpson-DuraVent - Fas-N-Seal
n
=) Heat Fab, Inc. - Saf-T Vent
51 AL29-4C stainless | -“Requires adapter by others- &HUWL{HG IRU &DWHIRWW L, HG IRU &ODWHJIR
IV and direct vent appliance IV and direct vent appliance
5 steel Metal-Fab, Inc. - Corr/Guard venting venting
x -Requires adapter by others-
= Z-Flex, Inc. - Z-Vent
o -Requires adapter by others-
Z | PVC Schedule 40 _ _
See Vent and Air Adapters for additional requirements when [ ANSI/ASTM D1785 Plastic vent pipe must

EH FHUWL{;HG WR|8/&

PVC-DWV Schedule 40

using PVC on the exhaust.

See Vent and Air Adapters for additional requirements when | ANSI/ASTM D2665

S636 if required by local
jurisdiction.

Air pipe can be any of those
listed at left if acceptable by

CPVC Schedule 40

ANSI/ASTM F441 local codes.

ANSI/ASTM D2564 (cement)

PVC ANSI/ASTM F656 (primer)
ANSI/ASTM F493 (cement)

CPVC Primer that is approved for ULC S636 rated Primers
CPVC. and Cements

CPVC to PVC transition

Primer and Cement

Use only Primer and Cement
suitable for joining CPVC and
PVC pipe.
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OxUYEOODEYO®d x 500/6000 RUTUOQIUE@OOQIU OExDbI

9HQWLQJ DQG &RPEXVWLRQ $LU 2SWLRQV FRQWLQXHG

Category Il Requirements Figure 21 Category Il venting
In addition to the SVF boilers Category IV rating
(positive pressure, likely to condense), SVF boilers
are also approved for Category Il (negative pressure,
likely to condense).

The vent system for a Category Il SVF boiler is
considered a designed and engineered vent system.
This system should be designed by a professional
while using accepted engineering practices in
accordance to local authority having jurisdiction. The
Category Il venting option requirements are as follows.
» Vertical vent termination only. )
* Must not be installed into an existing common ' HU

vent system with other appliances.

» Combustion air from the boiler room. See Direct
Exhaust Combustion Air opening requirements in
Figure 23, page 38.

» The vent shall consist of a 3.5 ft. length piece of
4" diameter straight pipe directly after the vent or
air adapter, and before any diameter or direction
changes in the vent. After at least 3.5 ft. of piping,
installer can use a bushing up to an 6" diameter.
See Figure 21 for an example. See Table 10 for L e
ERLOHU VSHFL¢F YHQW GDWD —) &

* The vent system should be designed so that
the pressure in the vertical vent pipe immediately
following the boiler is between the ranges provided
in Table 10 during all operating conditions (e.qg.,

,QFUHDVH WR
D PD[LPXP
—~- GLDPHWHU
IRU YHQWLQJ

Table 10  Rating and vent data

Negative pressure | connection/

+LIJK ¢UH /RZ )LUH oo mput | Vont | maintained atvent | “inimum

« Flue gas temperature should not exceed 210°F. Model ARZ Up Weggﬁ;m the | vent diameter
7KH ERLOHU ZLOO VWDUW WR UHGXFH WHH a0t o T 0wt Chtogory I+
AXH WHPSHUDWXUH R f) DQG 'é()"Fs%oL%ééo%' A1"d’5“r660‘fto -0.100 6"
RQFH LW H[FHHGV  f) 7KH AXH JEO¥ O u 650,‘6(53”"’1%" Y3801 10 -0.100 6"

standard is within 20°F and 30°F of the return water . - —— .
K i i *The SVF boiler vent or air connection is sized for 4" DuraVent Fas-N-Seal,
temperature of the boiler. If there is the potentlal for DuraVent PolyPro, PVC, and CPVC venting. Installer must provide the correct
. PR . d d ded h d f ’
a wide variation in return water temperatures, the S oticte, Bog Tablo 8. pace 31 for & et of adantare, - Ve manuacturers
lowest possible temperature should be used for any

calculations.

» The Stack/Vent Flow Rate for each individual e A carbon monoxide detector is required in the
ERLOHU PRGHO LV OLVWHG LQ 7D E tioher rooni #iLSXVFAbRiErsUri3tallét in a Category
is based on the unit running at 9% CO:and the ., FRQ¢JIJXUDWLRQ 7KH FDUERQ PRQ
PD[LPXP AXH JDV WHPSHUDWXUH Rrhust be)wirédikithe same electrical circuit as the
values can vary depending on the location of the boiler. Check your local codes for any additional
installation and operating conditions. requirements of carbon monoxide detectors.
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Category Il Requirements, continued

Code Compliance:

[AWARNING] Venting and combustion air piping installations must
Install a Category Il boiler system per all provide provisions for combustion and ventilation
LQVWUXFWLRQV LQ WKLV PDQXDO ajfirSadder8atte with vhe/ 2 @idh D' VétiRgDf

of a Category Il vent system that results in Equipment" of the National Fuel Gas Code — ANSI
positive pressure in the vent system can cause Z223.1/NFPA 54, latest edition, section "Venting

AXH JDV VSLOODJH DQG FDUERQ P BWtRME &H AirSkppky Kor Appliances” of the

FDQ UHVXOW LQ VHYHUH SHUVRQ D Ratur@l KBas ldnd Ridp&s &l IBstelkation Code —
CAN/CSA B149.1, or applicable provisions of the

In applications where the venting system cannot local building codes.

maintain the required negative pressure on the

boiler outlet via natural draft, WM Technologies [AWARNING]

recommends the use of a variable speed chimney JROORZ DOO DSSOLFDEOH QDWLRQDC
fan or power venter to ensure that the appropriate LOQOVWDOODWLRQV )DLOXUH WR FRPS
negative pressure range is kept for Category |l can result in severe personal injury, death, or

YHQWLQJ 'XH WR WKH KLJKHU H"FMXEMWI QWD 693 URSHUW\ GDPDJH
boiler, the exhaust gas temperatures are lower,
resulting in less draft when using a chimney fan or
power venter.
$ ARZ SURYLQJ VZLWFK VKRXOG DOVR EH ZLUHG LQWR
the closure switch on the J18 terminal across ports
2 and 3 of the boiler. The use of this device should
be considered in any engineered vent system in
accordance to local authority having jurisdiction.

WM Technologies recommends the use of a
double acting barometric damper or modulating
damper to ensure the appropriate negative pressure
range is kept for Category Il venting. The use of
this device should be considered in any engineered
vent system in accordance to local authority having
jurisdiction.
When using a damper of any kind, it is
recommended to use a thermal spill switch to
GHWHFW DQ\ H[KDXVW ARZ LQWR WKH ERLOHU URRP 9HULI\
the temperature range on the thermal spill switch
LV DGHTXDWH IRU WKH AXH JDV WHPSHUDWXUH IURP WKH
SVF boiler. The use and set-point of this shall be
determined by the system engineer in accordance to
local authority having jurisdiction.
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OxUYEOODEYO®d x 500/6000 RUTUOQIUE@OOQIU OExDbI

9HQWLQJ DQG &RPEXVWLRQ $LU 2SWLRQV FRQWLQX

Vent and Air Terminations for Category IV

HG

7KH ¢JXUH EHORZ OLVWV WKH DFFHSWDEOH YHQW DQG DLU SLSH WHUPLC

The SVF boiler vent or air connection is sized for 4" DuraVent Fas-N-Seal, DuraVent PolyPro, PVC, and
CPVC. The installer must provide the correct adapters/reducers needed to connect to other approved vent
manufacturer’s products.

The air inlet adapter is installed on the back of the boiler as shown in Figure 81, page 133.

Figure 22  SVF boiler Category IV venting and air piping - options and piping limits

Use only the pipe materials listed in Table 9, page 33

The information below is for SVF boiler models 500/600 with a 4" pipe size

Vertical Sidewall Vertical Sidewall
Vertical Sidewall Direct Vent Direct Vent Sidewall
. . ; . PVC or PP . PVC Vent and
Direct Exhaust Direct Exhaust (vertical or (vent and air out . PVC Concentric .
: . . Concentric Air Plate
sidewall air) sidewall)

e

See page 41 See page 43 See page 46 See page 49 See page 52 See page 55 See page 58

Thickness of wall or roof vent penetration (all): Max: 18" Min; 0"

Length, equivalent feet (all): Max: 100 ft. Min: 10 ft. (see information below)

If the total number of elbows used in the vent and air piping and terminations is more than two elbows in the vent and

one elbow in the air piping, reduce the maximum lengths above by the following lengths for each additional elbow
ZKHWKHU f RU f %RLOHUV ZLOO GHUDWH DV YHQW DQG Ditrdei@tepeét Ok

piping length.

PP & SS - 4" vent or air piping:  See the manufacturer’s recommendations for equivalent vent length per elbow.

PVC - 4" vent or air piping: Reduce the maximum allowable length by 7 ft. for each additional elbow used.

If the pipe manufacturer’s equivalent lengths for elbows are longer than the values listed above, use the manufacturer’s
value for length reduction per elbow.

HQJIW
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5RRP $LU 2SHQLQJV

Combustion Air Provision — Direct Exhaust The SVF commercial boiler is rated Category
IV and has varying requirements for combustion

The SVF commercial boiler can use inside air if DQG YHQWLODWLRQ DLU UHAHFWHG E
no contaminants are present in the boiler space. instructions given in this manual. Refer to the National
If contaminants are likely to be present, install the Fuel Gas Code for dealing with other conditions.
boiler as a direct vent appliance. Use the appropriate
vent instructions in this manual. Free area and louvers:

7KH ERLOHU URRP PXVW EH ¢WW Hhe frad &kl oF spenihys\mbanRiQe area after
air openings large enough to provide air for all reduction for any installed louvers or grilles. Be

appliances in the room. Use the following information sure to consider this reduction when sizing the air
to size the openings. Ensure the installation complies opening.
with all applicable codes and standards.
Special Considerations
Combustion Air Provision — Direct Vent
Tight construction : The National Fuel Gas Code —

For direct vent installations, combustion air must $16, = 1)3% ODWHVW HGLWLRQ G
be ducted directly from outside to the boiler air inlet tight construction where all of the following is true:
cWWLQJ 7KH ERLOHU URRP ZLOO VWLOO UHTXLUH DLU RSHQLQJV
for ventilation and for combustion air for other 1. Walls and ceilings exposed to the outside
appliances. atmosphere have a continuous water vapor
retarder with a rating of 1 perm or less with
Sizing Combustion Air Openings RSHQLQJV ¢WWHG ZLWK JDVNHWYV
2. Weather-stripping has been added on windows
Air openings provide ventilation to prevent and doors that are capable of being opened.
overheating of the boiler controls and boiler space. 3. Caulking or sealants are applied to areas such as
Air is also needed for other appliances located in the joints around windows and door frames, between
same space. VROH SODWHV DQG ARRUV EHWZH
joints, between wall panels, at penetrations for
1. Direct Exhaust — Use the information in Figure 23, plumbing, electrical, and gas lines, and in other
page 38 for air openings. openings.
2. Direct Vent — Use the information in Figure 24,
page 39 for air openings. For buildings with such construction, provide air

openings into the building from outside. Size the

[AWARNING] openings per the appropriate condition in Figure 23,
Air openings must be sized to handle all page 38 if appliances are to use inside air for
appliances and air movers, such as exhaust fans, combustion and ventilation.
XVLQJ WKH DLU VXSSO\ )DLOXUH WR FRPSO\ FDQ UHVXOW
in severe personal injury, death, or substantial Exhaust fans and movers : The appliance space
SURSHUW\ GDPDJH must never be under a negative pressure unless
all appliances are installed as direct vent. Always

The sizing given in Eigure 23, page 38 and provide air openings sized to the dimensions required
Figure 24, page 39 is based on the National IRU WKH ¢ULQJ UDWH RI DOO DSSOLLCL
Fuel Gas Code — ANSI Z223.1/NFPA 54, latest handle the air movement rate of the exhaust fans or
edition. The sizing allows adequate air openings for air movers using air from the building or space.
gravity-vented gas appliances (Category I) in addition The damper/louver control can also provide 120V
to the needs for the SVF boiler, provided the boiler to operate a damper, and can provide input for a
room is not subjected to negative pressure due to closure switch to allow the damper to prove it is in the

exhaust fans or other mechanical ventilation devices. open position.
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Figure 23 Minimum combustion air openings for DIRECT EXHAUST applications

Air openings
The required air opening sizes below are FREE
AREA, after reduction for louver obstruction.
See the important below for large spaces.

SVF boiler WITH other appliances in
the same room

SVF boiler WITHOUT other
appliances in the same room

D _

Two openings, each at least:

Two openings, each at least:

rsith% v § 1 square inch per 1,000 Btuh of all 1 square inch per 1,000 Btuh of all
2o x appliances in the room, but not less than appliances in the room, but not less than
%; 100 in2. 100 in2.
_ ° T WR
E WR T Two openings, each at least: Two openings, each at least:
[> 5 1 square inch per 2,000 Btuh of all 1 square inch per 2,000 Btuh of all
oL ~ appliances in the room appliances in the room
13 RSHQLRIV -OR- -OR-
iz N One opening* at least: One opening* at least:
Fi 1 square inch per 3,000 Btuh of all 1 square inch per 3,000 Btuh of all
. wr i I appliances in the room appliances in the room

2XWVLGH RU YHQWLODWHG

w)

o

F Two openings, each at least: Two openings, each at least:
: 1 square inch per 4,000 Btuh of all 1 square inch per 4,000 Btuh of all
2 appliances in the room appliances in the room
z3 2 -OR- -OR-
22 < One opening* at least: One opening* at least:
° R 1 square inch per 3,000 Btuh of all 1 square inch per 3,000 Btuh of all
: i appliances in the room appliances in the room
G Two openings, each at least: Two openings, each at least:
~ 95 1 square inch per 2,000 Btuh of all 1 square inch per 2,000 Btuh of all
[ ; appliances in the room appliances in the room
I RSHOLG 55 -OR- -OR-
3 | ~ One opening* at least: One opening* at least:
5§ > 1 square inch per 3,000 Btuh of all 1 square inch per 3,000 Btuh of all
appliances in the room appliances in the room

* Requirements for using the single air
opening option

A single combustion air opening can be used for cases b, c, or d above, sized as listed,

provided that the following are met:

e The single opening must communicate directly to open air outside of the building
or to a space that communicates directly to the outside of the building.

e The top of the opening must be within 12" of the ceiling.

e The free area of the opening must be at least equal to the sum of the areas of all

equipment vent connectors in the space.

IMPORTANT

A special exception exists
for large spaces. See the
information to the right.

No combustion air openings are needed when the boiler and other appliances are
installed in a space with a volume no less than 50 cubic ft. per 1,000 Btuh of all
appliances in the space. The building must NOT be of tight construction.

Calculation: Take the total inputs of all appliances in MBH (1,000s Btuh) and multiply
by 50. The space volume must be equal to or greater than the total of this calculation.

>7TRWDO DSSOLDQFHV LQSXW LQ 0%+ [

@ -

Example: For a total input of 1500 MBH (1,500,000 Btuh), the minimum space volume
necessary would be 1500 x 50 = 75,000 cubic ft.

38
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Figure 24  Minimum combustion air openings for DIRECT VENT applications

Air openings
The required air opening sizes below are FREE
AREA, after reduction for louver obstruction.
See the important below for large spaces.

SVF boiler WITHOUT other
appliances in the same room

SVF boiler WITH other appliances in
the same room

D o
' T
'O
.
$LU 2
RSHQLQJV E
j=}
9 N
4
B 1]
20
fa) — e
WR
5 - 'ﬁ

Two openings, each at least:
1 square inch per 1,000 Btuh of all
appliances in the room, but not less than
100 in2.

-

Py
[%2]
Iéﬂ
o

Y
2XMAVVLGH

=
B
1

B 2WKHU m
DSSOLDPW\/

Two openings, each at least:
1 square inch per 2,000 Btuh of all
appliances in the room
-OR-
One opening* at least:
1 square inch per 3,000 Btuh of all
appliances in the room

No openings are required if the boiler
installation provides at least the
recommended service clearances shown

on page 11

2XWVLGH RU YHQWLODWHG

w]

2XWVLGH

B 2WKH T
DSSOLDFHW\/

If the space is smaller, provide one
opening to a room with at least
1 square inch per 3,000 Btuh of boiler input

Two openings, each at least:
1 square inch per 2,000 Btuh of all
appliances in the room
-OR-
One opening* at least:
1 square inch per 3,000 Btuh of all
appliances in the room

®

2XNVVLGH

2WKHU
DsSsOLD

0|

Two openings, each at least:
1 square inch per 2,000 Btuh of all
appliances in the room
-OR-
One opening* at least:
1 square inch per 3,000 Btuh of all
appliances in the room

* Requirements for using the single air
opening option

A single combustion air opening can be used for cases b, c, or d above, sized as listed,

provided that the following are met:

e The single opening must communicate directly to open air outside of the building
or to a space that communicates directly to the outside of the building.

e The top of the opening must be within 12" of the ceiling.

e The free area of the opening must be at least equal to the sum of the areas of all
equipment vent connectors in the space.

IMPORTANT

A special exception exists
for large spaces. See the
information to the right.

No combustion air openings are needed when the boiler and other appliances are
installed in a space with a volume no less than 50 cubic ft. per 1,000 Btuh of all
appliances in the space. The building must NOT be of tight construction.

Calculation: Take the total inputs of all appliances in MBH (1,000s Btuh) and multiply
by 50. The space volume must be equal to or greater than the total of this calculation.
>7TRWDO DSSOLDQFHV LQSXW LQ 0%+ [ @ -

Example: For a total input of 1500 MBH (1,500,000 Btuh), the minimum space volume
necessary would be 1500 x 50 = 75,000 cubic ft.

550-100-273/1223
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5RRP $LU 2SHQLQJV FRQWLQXHG

Combustion Air Manifold Option — Category IV
Only

Multiple Category IV SVF boilers can use a common
combustion air manifold. Size the duct to provide at
least one square inch per 2,000 Btuh total input of
connected boilers. Provide a minimum clearance to
adjacent vents and grade or snow line as shown in
Figure 25.

Provide minimum free area in duct, adjusted for
louver restriction, of one square inch per 2,000 Btuh
total boiler input. Calculate by dividing the total MBH
by two. Example: For an MBS system with total input
of 3,000 MBH (3,000,000 Btuh), minimum free area
for a combined air duct would be 3,000 + 2 = 1500
square inches.

DO NOT use combined Category IV vent piping;

Figure 25 Manifolded combustion air option - DIRECT

VENT only
| — OLQLPXP IHHW EHORZ DQ\ YHQW WHUPLQDWL
1 $LU GXFW
<
_
’
=
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§ 9HQW
K
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WO $L
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(.74

RQO\ DLU LQOHW SLSLQJ FDQ EH FRPELQHG )OXH JDV

leakage and boiler component damage can occur

LI YHQW SLSLQJ LV FRPELQHG )DLOXUH WR FRPSO\

can result in severe personal injury, death, or

VXEVWDQWLDO SURSHUW\ GDPDJH
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Vertical Termination L ion
ertical Te ation Locatio Figure 26  Vertical direct exhaust termination
The vent termination must be installed as shown in
Figure 26. The termination placement must comply
with clearances and limitations shown in Figure 27,

page 43.

A bird screen must be added to the inlet adapter to
prevent large debris from entering the boiler cabinet.

1. Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

2. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

3. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected vertical location.

AWARNING |

Locate the termination such that the total vent

piping from the boiler to the termination will not

exceed the maximum length givenin ~ )JLJXUH

page 36 IRU &DWHJRU\ ,9 YHQWLQJ )DLOXUH WR
comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

Multiple Vent Terminations

When terminating multiple SVF boilers, terminate
each vent connection as described in this manual.

For U.S. installations, place wall penetrations to
obtain minimum clearances shown in Figure 26.

For Canadian installations, provide clearances
required by Natural Gas and Propane Installation
Code — CAN/CSA B149.1. Use a ULC S636
compliant vent kit.

IMPORTANT

Read and follow all instructions in this manual. Do

not proceed with vent installation until you have

read pages __ - &RPSO\ ZLWK DOO YHQW V\VWHP
manufacturer’s instructions.
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Vent Piping Installation Vent Termination Installation

[AWARNING] 1. Vent pipe penetration:

Use only the vent materials and kits listed in a. Cut a hole for the vent pipe.

7DEOH BDJHLOXUH WR FRPSO\ FD Qb.Ublré¢otdwstible construction, size the vent

in severe personal injury, death, or substantial pipe hole at least 3/8" larger than the vent pipe

SURSHUW\ GDPDJH GLDPHWHU 6L]H ODUJHU LI VSHFI

manufacturer.

[AWARNING] c. For noncombustible construction, size the

Every joint on polypropylene vent piping must opening per vent manufacturer’s instructions.

LQFOXGH D ORFNLQJ FROODU )DLO XdJ hsé&it B corddSdh@esisiaRt rrgtal@himble in the

collars could cause vent or air piping leakage, vent pipe hole.

which can result in severe personal injury or e. Follow all local codes for isolation of the vent pipe

GHDWK ZKHQ SDVVLQJ WKURXJK ARRUV FH
2. BURYLGH ADVKLQJ DQG VHDOLQJ E

AWARNING | vent pipe,

8VH VZHHS HOERZV IRU DOO YHQW B.QGellcoupBrigDL apan-erd pipe termination.
127 XVH VKRUW UDGLXV HOERZV IRU YRdIQWth&dlidelings BdnSthevént manufacturer
J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ foHvertddlHerSidatiohR.Q D O
LOMXU\ GHDWK RU VXEVWDQWLD O 4S UnRtsllHhbivd sceeenFribrd Bhe vent manufacturer in
the open end of the termination.
See Figure 22, page 36 for maximum lengths and 5, ODLQWDLQ WKH UHTXLUHG GLPHQV
UHGXFWLRQV UHTXLUHG IRU ¢WWL Q Jtérmination piping as shown in Figure 26,
page 41. Follow the vent or air pipe
1. Install a vent adapter if needed. Follow manufacturer’s instructions for proper protection
instructions from the vent manufacturer. and support of the piping.
2. Install a reducer from a vent manufacturer if
needed to adapt to the vent size. [AWARNING]
3. Slope vent piping toward the boiler a minimum of Do not exceed the maximum length of the outside

1/4" per foot in horizontal runs or larger per vent vent piping shownin J)JLJXUH SDJH
pipe manufacturer’s instructions. Excessive length exposed to the outside can

4. Support piping independently of the boiler. Install cause freezing of condensate in the vent pipe,
pipe supports every 5 ft. on both the horizontal or vent and air piping failure, which can result
and vertical runs. Install a hanger support within in severe personal injury, death, or substantial
6" of any upturn in the piping. SURSHUW\ GDPDJH
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Sidewall Termination Location

[AWARNING] < Vent and air terminations must be installed at least
YROORZ DOO ORFDWLRQ UHTXLUHP HRWOIMpahue lghady’ &he SiavRlige.
J)DLOXUH WR FRPSO\ FDQ UHVXOW Ek QCanslaétdtiomisHdidd b¥ gverDidavoid possible
LOQMXU\ GHDWK RU VXEVWDQWLDO daud&é&dalssd byéhPpihes and condensate

ZKHQ FKRRVLQJ D YHQWLQJ FRQ¢JIXL

» The minimum distance from adjacent public * Maintain a minimum clearance of 4 ft. (1.22 m)
walkways, adjacent buildings, windows that can horizontally from electrical meters, gas meters,
open, and building openings shall not be less than the regulators, and relief equipment. Do not install
YDOXHV VSHFL{HG LQ WKH 1DWLR QD &boyve dr@elfd\'n&RG idgaois or relief
Z223.1/NFPA 54, latest edition, or the National Gas equipment.

and Propane Installation code — CAN/CSA B149.1.

Figure 27 Direct exhaust installation requirements for termination location
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Determine Termination Location

The vent termination must be installed as shown in
Figure 28 and Figure 30, page 45. The termination
placement must comply with clearances and
limitations shown in Figure 27, page 43.

1. Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

2. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

3. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected sidewall location.

AWARNING |

Locate the termination such that the total vent

piping from the boiler to the termination will not
exceed the maximum length givenin ) LJXUH
page36 IRU &DWHJRU\ ,9 YHQWLQJ
comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSH

IMPORTANT

Read and follow all instructions in this manual. Do
not proceed with vent installation until you have
read pages __ -
manufacturer’s instructions.

Multiple Vent Terminations

When terminating multiple SVF boilers, terminate
each vent connection as described in this manual.
See Figure 29, page 45 for a typical layout.

For U.S. installations, place wall penetrations to
obtain minimum clearances shown in Figure 28.

For Canadian installations, provide clearances
required by Natural Gas and Propane Installation Code —
CAN/CSAB149.1. Use a ULC S636-compliant vent Kkit.

Vent Piping Installation

AWARNING |
Use only the materials and kitsin 7DEOH

BDJIH

Figure 28 Sidewall direct exhaust termination

=
—

=

AWARNING |

Every joint on polypropylene vent piping must
LQFOXGH D ORFNLQJ FROODU )DLOXUF
collars could cause vent or air piping leakage,

JEKOQRK HFDQRUHVXOW LQ VHYHUH SHUVR

LAWARNING |,
8VH VZHHS HOERZV IRU DOO YHQW DQ
127 XVH VKRUW UDGLXY HOERZV IRU Y

J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ
LQMXU\ GHDWK RU VXEVWDQWLDO Sl

&RPSO\ ZLWK DOO YHQW V\VWHP

See Figure 22, page 36 for maximum lengths and
UHGXFWLRQV UHTXLUHG IRU ¢ WWLQJ

1. Install a vent adapter if needed. Follow
instructions from the vent manufacturer.

2. Install a reducer from a vent manufacturer if
needed to adapt to the vent size.

3. Slope vent piping toward the boiler a minimum of
1/4" per foot in horizontal runs or larger per vent
pipe manufacturer’s instructions.

4. Support piping independently of the boiler. Install
pipe supports every 5 ft. on both the horizontal
and vertical runs. Install a hanger support within
6" of any upturn in the piping.

)DLOXUH WR FRPSO\ FDQ UHVXOW LQ VHYHUH SHUVRQDO
LOQMXU\ GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH
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Vent Termination Installation Figure 29 Multiple boiler direct exhaust sidewall
terminations

ODLQWDLQ WKH UHTXLUHG GLPHQVLRQV RI WKH ¢QLVKHG
L .. . . gLV Qv
termination piping as shown in Figure 27, page 43. yFUH 9HQW

1. Vent pipe penetration

a. Cut a hole for the vent pipe

b. For combustible construction, size the vent -
pipe hole at least 3/8" larger than the vent pipe [
GLDPHWHU 6L]H ODUJHU LI VSITE\I b
manufacturer. -

¢. For noncombustible construction, size the -
opening per vent manufacturer’s instructions.

d. Insert a corrosion-resistant metal thimble in the
vent pipe hole as shown in Figure 30. i

e. Follow all local codes for isolation of vent pipe
ZKHQ SDVVLQJ WKURXJK ARRUV FHLOLQJV DQG'U;RR(iv

2. Provide and install corrosion-resistant metal stop
plates. See Figure 30, item 3.

a. The hole size in the stop plates must be just
larger than the vent pipe diameter.

b. Obtain stop plates only from the vent pipe
manufacturer.

3. Insert the last length of vent pipe from the
outside. The shoulder of the vent pipe female end
must rest against the outer stop plate as shown.
The plate must prevent the vent from being
pushed inward.

4. Insert the termination elbow into the vent pipe

o

Figure 30 Sidewall termination assembly for direct
exhaust installations

end. O

5. Install a bird screen from the vent manufacturer in .
the open end of the termination.

6. Seal exterior openings thoroughly with exterior
caulk.

. . . .. . Insert vent piping from . Vent manufacturer’s

7. See Figure 29 for multiple boiler terminations. the outside until the sidewall stop plates
female end shoulder (hole must be just larger
_ rests against the than the vent diameter).

. . outside stop plate. . Corrosion-resistant

Do no'F e_xceed the maximum length of the outside  Use a down-turned thimble, by installer
vent piping shownin J)LJXUH &DJH 90-degree elbow for . Bird screen, by installer

Excessive length exposed to the outside can termination.

cause freezing of condensate in the vent pipe, or
YHQW DQG DLU SLSLQJ IDLOXUH )ROORZ YHQW RU DLU SLSH
manufacturer’s instructions for proper protection

DQG VXSSRUW RI WKH SLSLQJ )DLOXUH WR FRPSO\

can result in severe personal injury, death, or

VXEVWDQWLDO SURSHUW\ GDPDJH
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Vertical Termination Location _ - -
Figure 31 Vertical direct vent terminations

The vent and air terminations must be installed

as shown in Figure 31. The air termination can be

through either the roof or a sidewall as shown. The

termination placement must comply with clearances

and limitations shown on the following pages.

1. Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

2. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

3. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected sidewall location.

AWARNING | Vent Piping Installation
Locate the termination such that the total vent
piping from the boiler to the termination will not [AWARNING]

exceed the maximum length given in J)LIXUH Use only vent materials listedin  7DEOH BDJH
page36 IRU &DWHJRU\ ,9 YHQWLQJ )DDOOXXWHHWHRR FRPSO\ FDQ UHVXOW LQ V

comply can result in severe personal injury, LQMXU\ GHDWK RU VXEVWDQWLDO SU
GHDWK RU VXEVWDQWLDO SURSH Uit d H
AWARNING |
Every joint on polypropylene vent piping must
Read and follow all instructions in this manual. Do LQFOXGH D ORFNLQJ FROODU )DLOXULEF
not proceed with vent installation until you have read collars could cause vent or air piping leakage,
pages_ - ,&__ &RPSO\ ZLWK DOO YHQXZKLFK FDQ UHVXOW LQ VHYHUH SHUVR
system manufacturer’s instructions.
AWARNING |
Multiple Vent Terminations 8VH VZHHS HOERZV IRU DOO YHQW DQ
127 XVH VKRUW UDGLXV HOERZV IRU Y
When terminating multiple SVF boilers, terminate JDLOXUH WR FRPSO\ FDQ UHVXOW LQ
each vent connection as described in this manual. LQMXU\ GHDWK RU VXEVWDQWLDO S|
See Figure 38, page 50 for typical sidewall air
termination layouts. 1. Install a vent adapter if needed. Follow
For U.S. installations, place roof penetrations to instructions from the vent manufacturer.
obtain a minimum clearance of 12" between edge 2. Install a reducer from a vent manufacturer if
of air inlet elbow and adjacent vent pipe of another needed to adapt to the vent size.
boiler as shown in Eigure 33, page 47. 3. Slope vent piping toward the boiler a minimum of
For Canadian installations, provide clearances 1/4" per foot in horizontal runs or larger per vent
required by Natural Gas and Propane Installation pipe manufacturer’s instructions.
Code — CAN/CSA B149.1. Use a ULC S636- 4. Support piping independently of the boiler. Install
compliant vent kit. pipe supports every 5 ft. on both the horizontal

and vertical runs. Install a hanger support within
6" of any upturn in the piping.
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Vent and Air Termination Installation Figure 32 Vertical vent & air terminations

ODLQWDLQ WKH UHTXLUHG GLPHQVLRQV RI WKH cQLVBﬂRfErFNG
WHUPLQDWLRQ SLSLQJ DV VKRZQ LQ WKH (,JXUH%QS \NKLV

..\,.

section.

AWARNING |

Terminate all vent pipes the same height and all
DLU SLSHVY DW WKH VDPH KHLJKW )DLO
can result in severe personal injury, death, or g\
VXEVWDQWLDO SURSHUW\ GDPDJH  _ =

1. Air pipe penetration: w
a. Cut a hole for the air pipe, sized per the
manufacturer’s instructions.
2. Vent pipe penetration
a. Cut a hole for the vent pipe
b. For combustible construction, size the vent
pipe hole at least 3/8" larger than the vent pipe

GLDPHWHU 6L]JH ODUJHU LI VS HRled3 Gvatcaléntk Aridifing/- termination location

220042

manufacturer. for multiple boilers
¢. For noncombustible construction, size the " PLQLPXP EHWZHH GJH RI DL
opening per vent manufacturer’s instructions. LQWDNH SLSH DQG DQGED FHQW YHQW
d. Insert a corrosion-resistant metal thimble in the IURP DOQRWKHU E RL

vent pipe hole.
e. Follow all local codes for isolation of vent pipe
ZKHQ SDVVLQJ WKURXJK ARRUYV FHL"

b. Use a coupling or open-end pipe termination.
Follow the guidelines from the vent
manufacturer for vertical terminations.

c. Install a bird screen from the vent or
air manufacturer in the open end of the
terminations.

3. Vertical vent termination, vertical air termination: [~ & ‘ §
a. 3URYLGH ADVKLQJ DQG VHDOLQ/ e
vent pipe. — YHQ //s <> ‘

f// ' \/\
VA'/ (\/‘/ V4 /

/A\/////X/\/////

=
/
)

AN

(continued on the next page)

\ ///,,
A
%

/
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Vent and Air Termination Installation, cont. Figure 34 Vertical vent with sidewall air - termination

] _ _ _ _ _ locations
4. Vertical vent termination with sidewall air

termination as shown in Figure 34: %Llﬁ%f? RR! RU
: . : : vFURT T avr UG
a. Provide and install corrosion-resistant metal \ | [Z)ER BR

stop plates. See Figure 35, item 3.

b. The hole size in the stop plates must be just
larger than the vent pipe diameter.

c. Obtain stop plates only from the vent pipe
manufacturer.

d. Insert the last length of vent and air pipe from
the outside. The shoulders of the vent and air
pipe female ends must rest against the outer
stop plates as shown. The plates must prevent
the vent or air pipe from being pushed inward.

e. Attach the termination elbow into the air pipe
end.

f. Install a bird screen from the vent manufacturer
in the open end of the termination.

g. Seal exterior openings thoroughly with exterior
caulk.

[AWARNING|

JRU PXOWLSOH ERLOHU DSSOLFDWLRQ’
D PLQLPXP DSDUW IURP RWKHU AXH
air terminations a minimum 6" apart from other
DLU WHUPLQDWLRQV )OXH YHQWYV PX\{VV
KRULJRQWDO GLVWDQFH IURP DLU WHU
to comply can result in severe personal injury,
GHDWK RU VXEVWDQWLDO SURSH Wjtre 8D Rédtidatlvent with sidewall air - sidewall air

termination assembly

Air piping must extend . Sidewall termination
through wall enough for plates - hole must be just
complete engagement of larger than the air pipe
the air termination elbow. diameter.

Air termination elbow - 4. Bird screen, by installer.
down-turned 90-degree.
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Sidewall Termination Location

[AWARNING] . Vent and air terminations must be installed at
JROORZ DOO ORFDWLRQ UHTXLUH P Hieagl 12"1(TR I\ Kabate\gradeVsndrsigpw line.
J)DLOXUH WR FRPSO\ FDQ UHVXOW EkQ \CbhbnsidethtionSshdull Be@i2ed to avoid possible
LOMXU\ GHDWK RU VXEVWDQWLDO daud&s thused\byG/Bneuirtds and condensate

ZKHQ FKRRVLQJ D YHQWLQJ FRQ¢JIX

» The minimum distance from adjacent public location.
walkways, adjacent buildings, windows that can . Maintain a minimum clearance of 4 ft. (1.22 m)
open, and building openings shall not be less than the horizontally from electrical meters, gas meters,
YDOXHV VSHFL,HG LQ WKH 1DWLRQ Df@gykidre, arid vel&ReGuipme®t 1Bq not install
Z223.1/NFPA 54, latest edition, or the National Gas above or below meters, regulators, or relief
and Propane Installation code — CAN/CSA B149.1. equipment.

Figure 36  Direct Vent Installations - Requirements for termination location
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Determine Termination Location ) , _ —
Figure 37 Sidewall direct vent terminations — separate

ipes
The vent termination must be installed as shown in PIP

Figure 37 and Figure 39, page 51. The termination !
placement must comply with clearances and ‘
limitations shown in Figure 36, page 49.

1. Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

2. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

3. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected sidewall location. r

Locate the termination such that the total vent
piping from the boiler to the termination will not
exceed the maximum length givenin ) LJXUH

L &.D WHJIRUL 9 . Y HQWLQJ ) Piglj‘urc()a 23>(8U HI\/IuMi\pl)lgterminations, separate pipes — clearance
comply can result in severe personal injury, from vent of one to air inlet of the next
GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

" PLQLPXP EHWZHHQ HGJH RI DL
IMPORTANT LQWDNH SLSH DQG D DFHQWWYHQW SLSH
! Q
Read and follow all instructions in this manual. Do L
not proceed with vent installation until you have ,QVWDOO EUDFR(WR P
readpages_ - &__ &RPSO\ ZLWK DOO YHQWVKDQ LQF D

o - l
system manufacturer’s instructions. N

Multiple Vent Terminations T

When terminating multiple SVF boilers, terminate N ‘ 1RUPDO /D\RXW
each vent connection as described in this manual. o
SeeFlgure_38fort3_/p|calIayout. _ “ PLQLPXP EHWZHHQ HGJH RI DL

For U.S. installations, place wall penetrations to LQWDNH SLSH DQG DGMDFHQW YHQW SLSH
obtain minimum clearances shown in Figure 37 and 9HQ

Figure 38.

In Canada, provide clearances required by Natural
Gas and Propane Installation Code — CAN/CSA
B149.1. Use a ULC S636-compliant vent kit.
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Vent Piping Installation Figure 39  Sidewall assembly, separate pipes — direct
vent

AWARNING |

Use only the vent materials and Kits listed in

/DEOH BDJEHLOXUH WR FRPSO\ FD
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

AWARNING | O

Every joint on polypropylene vent piping must
LQFOXGH D ORFNLQJ FROODU )DLOXU
collars can cause vent or air piping leakage,

which can result in severe personal injury, death,
RU VXEVWDQWLDO SURSHUW\ GDPDJH

[AWARNING] 1. Insert vent piping from the 4. Vent termination elbow -

1 outsjd til the female an , ~ Outward-facing 90-degree.
8VH VZHHS HOERZV IRU DOO YHQW D Q GridfelleSiBli@d 22 frtommiaios chan
127 XVH VKRUW UDGLXV HOERZV IR/ YH@Ws@RipeD LU SL S ld@nituned 90-degree.
)DLOXUH WR FRPSO\ FDQ UHVXOW LQ*VEVa A enisyr & D e thimble,

installer.
LOQMXU\ GHDWK RU VXEVWDQWLDO|S U B&ittlkW dgd@sDHe D J7H  Bird screen, by installer.
outside stop plate. 8. Ventlength
3. Sidewall termination plates 9. Elbow

1. Install a vent adapter if needed. Follow

instructions from the vent manufacturer. e. Follow all local codes for isolation of vent pipe
2. Install a reducer from a vent manufacturer if ZKHQ SDVVLQJ WKURXJK ARRUYV
needed to adapt to the vent size. 3. Provide and install corrosion-resistant metal stop
3. Slope vent piping toward the boiler a minimum of plates. See Figure 39, item 3.
1/4" per foot in horizontal runs or larger per vent a. The hole size in the stop plates must be just
pipe manufacturer’s instructions. larger than the vent pipe diameter.
4. Support piping independently of the boiler. Install b. Obtain stop plates only from the vent pipe
pipe supports every 5 ft. on both the horizontal manufacturer.
and vertical runs. Install a hanger support within 4. Insert the last lengths of vent and air pipe from
6" of any upturn in the piping. the outside. The shoulders of the vent and air
pipe female ends must rest against the outer stop
Vent Termination Installation plates as shown. The plates must prevent the

vent or air pipe from being pushed inward.
ODLQWDLQ WKH UHTXLUHG GLPHQ Vi RT@a/vartlavd EiHoige® mayKuth Gp as high as 4 ft.

termination piping as shown in Figure 36, page 49. with no enclosure. The vent and air pipes must be
secured with braces. All clearances and lengths
1. Cut a hole for the air pipe, sized per the air pipe must be maintained. Space braces no further
manufacturer’s instructions. than 24" apart.
2. Vent pipe penetration: 6. External venting greater than 4 ft. requires an
a. Cut a hole for the vent pipe insulated enclosure around the vent and air pipes.
b. For combustible construction, size the vent The vent and air terminations must exit through
pipe hole at least 3/8" larger than the vent pipe the enclosure while maintaining all required
GLDPHWHU 6L]JH ODUJHU LI VSHF cleaddbcés\ SaekEiguné 137 pige 50.
manufacturer. 7. Attach the exterior piping and termination elbows.
c. For noncombustible construction, size the 8. Install a bird screen from the vent manufacturer in
opening per vent manufacturer’s instructions. the open end of the termination.
d. Insert a corrosion-resistant metal thimble in the 9. Seal exterior openings thoroughly with exterior
vent pipe hole as shown in Figure 39. caulk.
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Determine Termination Location

The concentric termination kit must be purchased
separately (see page 131). The concentric vent and air
inlet assembly must terminate as shown in Figure 42,
page 53. The termination must comply with clearances
and limitations shown in Figure 36, page 49.

AWARNING |

Locate the termination such that the total vent

piping from the boiler to the termination will not
exceed the maximum length givenin ) LJXUH
page36 IRU &DWHJRU\ ,9 YHQWLQJ
comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ GD

IMPORTANT

Read and follow all instructions in this manual. Do not
proceed with installation until you have read pages

- - & -

manufacturer’s instructions.

This termination requires a 45-degree elbow
that is not supplied with the termination kit. The
maximum vent and air inlet pipe lengths include
allowance for this elbow.

Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

For Canadian installations, follow the
requirements of the Natural Gas and Propane
Installation Code, CAN/CSA B149.1 or B149.2.
Use a ULC S636 compliant vent kit.

Multiple Vent and Air Inlet Terminations

AWARNING |

All vent and air inlet pipes must terminate at
WKH VDPH KHLJKW
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

1. When terminating multiple SVF boilers, install
the concentric vent and air inlet termination
assemblies as described in this manual.

2. Place roof penetrations to obtain a minimum

clearance of 12" between edges of adjacent vent
pipes of other boilers. See Figure 41, page 53.

52

)DLOXU

Figure 40 Concentric vertical installation

51700

&RPSO\ ZLWK DOO YHQW V\/ WheRir inlet of a boiler is part of a direct vent

FRQQHFWLRQ ,W LV QRW FODVVL¢FE
with regard to spacing from adjacent boiler vents.

Concentric Piping Termination Installation

1. Prepare the roof penetrations.

a. Cut a clearance hole to clear the termination
outside diameter as prescribed in the concentric
termination Kit instructions.

b. Insert a corrosion resistant metal thimble in the
vent pipe hole.

c. Follow all local codes for isolation of vent pipe
ZKHQ SDVVLQJ WKURXJK ARRUYV

d. 3URYLGH ADVKLQJ DQG VHDOLQJ
concentric termination outside diameter.

F

2. Assemble the vent termination as described for

concentric terminations, on page 54.

3. Mount the termination as in Figure 42, page 53.
JDLOXUH WR FR P& Wheh D&grtiddithveXparielly-assembled

termination kit through the roof penetration,
wrap plastic or other protection over the end of
the exposed assembly to prevent debris from
entering the pipes.

If air passages become blocked, the boiler will not
operate. Once the rain cap has been cemented
to the assembly, there is no way to correct
blockages, and the assembly must be replaced.

550-100-273/1223



Concentric Piping Termination Installation, cont. Figure 41 Concentric vertical termination — single or
multiple boilers

4. Support the concentric vent/air termination at the
roof penetration as shown in Figure 42, or per
concentric kit instructions.

a. The supports/bracing used must support
the termination assembly to prevent vertical
slippage or sideways movement.

b. The clamps used on the outside of the termination
pipe must not cut into the pipe or contain sharp
edges that could cause a crack to form.

AWARNING |

The vent and air piping must be securely
supported, and must not rest its weight on the — ’
ERLOHU ¢ WWLQJV 'R QRW GULOO RU V4FU

YHQW RU DLU LQOHW SLSH )DLOXUE"#R
the vent and air piping could cause vent piping

damage, which can result in severe personal

LQMXU\ GHDWK RU VXEVWDQWLDO SURSHUW\ (

WKHU WKH

7 TOWR_AL
VRS TBYRPLEPRG w

»DJH

AWARNING | HLYQRZ oLan
Do not connect any other appliance to the vent %E%:\I/\Y'D%OB(;FQ R
SLSH RU PXOWLSOH ERLOHUY WR D FRPPRQ Y,
)DLOXUH WR FRPSO\ FDQ UHVXOW LQ VHYHU : O
LQMXU\ GHDWK RU VXEVWDQWLDO SURSH
ol SVWDOOHU 5 127 GULDO
5. After the assembly has been positioned in the Q1 R W lgay ¥ W RY

opening and all supports have been attached,
install a bird screen and rain cap. Refer to
Figure 43, page 54
a. Place the bird screen on the end of the inner
pipe as shown, or per the concentric kit

f (OERZ DQG DLU
SLSLQJ E\ LQVWDOOHU

instructions for polypropylene kits. $LU SLSLQJ
. . E\ LQVWDOOHU
b. Cement the rain cap in place as shown.
Vent Piping Installation 1. The termination must be assembled and installed
[AWARNING] before piping from the boiler to the termination.
See the previous section and kit for instructions.
Every joint on polypropylene vent piping must 2. Install a vent adapter or reducer if needed. Follow
LQFOXGH D ORFNLQJ FROODU )DL O X uhstrudtiehs\rr theOvenDrRaRNdc@rér.
collars can cause vent or air piping leakage, 3. Install vent and air piping between the boiler
which can result in severe personal injury, death, and the concentric termination. Slope vent

RU VXEVWDQWLDO SURSHUW\ GD P D Jhpiping toward the boiler a minimum of 1/4" per

[AWARNING] foot in horizontal runs, or larger slopes per vent
manufacturer’s instructions.

8VH VZHHS HOERZV IRU DOO YHQW B.Q&uppdrtiding $:d€pandedtly of the boiler. Install

127 XVH VKRUW UDGLXYV HOERZV IRU Yip@dpdoits évery 5% Lda bQhithe horizontal

J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ ¥rid Yéitidadh rumsl bhdtad @ BaBger support within

LQMXU\ GHDWK RU VXEVWDQWLDO S BRsahyiptursidtRdépigihg.
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&RQFHQWULF 7THUPLQDWLRQ 7\SLFDO

Assembling Concentric Terminations _ _ —
Figure 43 Concentric termination assembly

Follow all instructions provided with the concentric

termination kit. The following are general guidelines O 3@

e
for information only. l O
-

1. The typical assembly of a concentric termination €55 l
assembly is shown in Figure 43. See the kit O l
instructions for details of polypropylene kits.

DO NOT install the rain cap and bird screen until l

the assembly has been inserted through the roof

RU VLGHZDOO DQG DOO VXSSRUWYV K
Cover the end of the assembly with plastic before
(e )
YOH

YH EH

inserting through the penetration to prevent
GHEULV IURP EORFNLQJ WKH DLU SD
to comply can result in severe personal injury,

LQV\ DOHG 4%
GHDWK RU VXEVWDQWLDO SURSHUW
2. Prepare the bird screen (item 4). Cut the bird

\Y LOXU ©
DJ
screen to size if required. If the bird screen must

EH WULPPHG FXW WKH ELUG VFUHHQ WR ¢W WKH RXWVLGH
diameter of the PVC inner pipe supplied with the
termination Kit. O

3. Partially assemble the vent termination kit in
the sequence shown in Figure 43, or per the
concentric kit instructions.

4. If necessary, the lengths of the inner and outer O
SLSHVY FDQ EH VKRUWHQHG IRU D |\ JRUWH LVK
assembly. Ensure the pipes connect correctly at
both ends. l

Q
JROORZ DOO LQVWUXFWLRQV LQ WKL| 4PDQX lRU
FRQFHQWULF WHUPLQDWLRQ DVVHPE JLHV ) DXUH
properly assemble the concentric termination can
FDXVH AXH JDV UHFLUFXODWLRQ Z FDC 1V X O Q
VHYHUH SHUVRQDO LQMXU\ RU GHD

r :

1. Inner PVC pipe (vent) 4. Bird screen
2. Outer PVC pipe (air inlet) 5. < ¢WWLQJ

3. Rain cap 6. Finished assembly
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Determine Termination Location

Figure 44  Sidewall direct vent terminations — concentric

The concentric termination kit (purchased separately)
must be installed as shown in Figure 44 and

Figure 46, page 56. The termination placement

must comply with clearances and limitations shown in
Figure 36, page 49.

AWARNING |

Locate the termination such that the total vent

piping from the boiler to the termination will not

exceed the maximum length givenin ) LJXUH
page36 IRU &DWHJRU\ ,9 YHQWLQJ )
comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHU

IMPORTANT

Read and follow all instructions in this manual. Do not
proceed with installation until you have read pages

- - & -
manufacturer’s instructions.

&RPSO\ ZLWK DOO YHQW V\VWHP

1. This termination requires a 45-degree elbow
that is not supplied with the termination kit. The
maximum vent and air pipe lengths include
allowance for this elbow.

2. Install the termination in a location where damage
from foreign objects and buildup of leaves or
sediment is unlikely.

3. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

4. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected sidewall location.

Multiple Vent and Air Inlet Terminations

When terminating multiple SVF boilers, terminate .
each concentric termination as described in this
manual. See Figure 45 for typical layout.

AWARNING |

All vent and air inlet pipes must terminate at
WKH VDPH KHLJKW
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

550-100-273/1223

Figure 45 Multiple terminations, concentric — clearance

from vent of one to air inlet of the next

.
i

" PLQLPXP EHWZHHQ
RSHQLQJ DQG DGMDFHQW

I
e

o

For U.S. installations, place wall penetrations to
obtain minimum clearances shown in Figure 45 and
Figure 36. page 49.

In Canada, provide clearances required by the
Installation Code — CAN/CSA B149.1 or B149.2.
Use a ULC S636-compliant vent Kit.

J)DLOXUH WR FR P airkrieQofd boileX © prt of a direct vent

FRQQHFWLRQ ,W LV QRW FODVVL¢H

with regard to spacing from adjacent boiler vents.
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Concentric Piping Termination Installation

Figure 46 Concentric sidewall vent assembly supports

Use only the vent materials and Kits listed in
7DEOH BDJHLOXUH WR FRPSO\ FDQ U
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

1

1. Assemble the vent termination as described for
concentric terminations on page 54.
2. Using a thimble with a 4-1/2" hole is the preferred
method for wall penetration.
a. If not using a thimble, carefully use a hole saw
to cut a hole no larger than 4-3/4" in diameter
WKURXJK WKH ZzDOO 7KH (;QLVKH(E')/’ '''' S XVW

a solid stop for the rain cap ribs. See the inset - )/@

in Figure 46.

b. Ensure the wall material is strong enough to
prevent the rain cap from being pushed inward
if struck or pushed from the outside.

M~ —

3. Secure the termination in place so the rain cap A @
abuts the outside wall or outer thimble plate as \\
shown in Figure 46. Sl
4. Before beginning vent and air piping from the
boiler to the concentric termination, mount and . Vent pipe
secure the concentric termination as shown in : C\};ﬁ’ipe
Figure 46. . Outer thimble plate

a. When inserting the partially-assembled : SUPPOVttS at every 5ffeft, or
termination kit through the wall penetration, D Pibe Mmantiactirer
wrap plastic or other protection over the end of

instructions.

Wall brace (by installer), or
see vent pipe manufacturer
instructions.

Thimble (by installer)

Rain cap

Rain cap ribs must abut the
outer thimble plate or wall
opening.

the exposed assembly to prevent debris from
entering the pipes.

b. If air passages become blocked, the boiler will not
operate. Once the rain cap has been cemented
to the assembly, there is no way to correct
blockages, and the assembly must be replaced.

'R QRW DOWHU WKH FRQFHQWULF WHUPLQDWLRQ DVVHPEO\

The assembly must be replaced if it needs to

EH UHPRYHG DQG FOHDQHG $OWHULQJ WKH DVVHPEO\
FRXOG FDXVH WR[LF AXH SURGXFW HPLVVLRQV ZKLFK
FDQ UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU GHDWK

56
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Concentric Piping Termination Installation, cont. Vent Piping Installation

5. The supports and bracing used must support [AWARNING]
the termination assembly to prevent slippage or Every joint on polypropylene vent piping must
movement. See instructions provided with the LQFOXGH D ORFNLQJ FROODU )DLOX!I
concentric kit for details. collars can cause vent or air piping leakage,

which can result in severe personal injury, death,
RU VXEVWDQWLDO SURSHUW\ GDPDJF
The vent and air piping must be securely

supported, and must not rest its weight on the [AWARNING]

ERLOHU ¢ WWLQJYV )DLOXUH WR SURSHW@HWSSFSRRERZWKRHHJ DOO YHQW DQ
vent and air piping could cause vent piping 127 XVH VKRUW UDGLXYVY HOERZV IRU Y
damage, which can result in severe personal JDLOXUH WR FRPSO\ FDQ UHVXOW LQ
LQMXU\ GHDWK RU VXEVWDQWLDO [SQMWSHHUWMHGBWRDBRY VXEVWDQWLDO S|

AWARNING |

6. The clamps used on the outside of the termination See Figure 22, page 36 for maximum length
pipe must not cut into the pipe or contain sharp reductions required.
edges that could cause a crack to form.
7. ODLQWDLQ WKH UHTXLUHG GLPH QVThe NceRtricwekrtthagdp mddt beGssembled

termination piping as shown in Eigure 36, and installed before piping from the boiler to the
page 49. termination. See the previous section and the kit
8. After the assembly has been positioned in the for instructions.
opening and all supports have been attached, 2. Install a vent adapter or reducer if needed. Follow
install a bird screen and rain cap. Refer to instructions from the vent manufacturer.
Figure 43, page 54 3. Install vent and air piping between the boiler and
a. Place the bird screen on the end of the inner the concentric vent or air termination. Slope vent
pipe as shown, or per the concentric kit piping toward the boiler a minimum of 1/4" per
instructions for polypropylene kits. foot in horizontal runs, or larger slopes per vent
b. Cement the rain cap in place as shown. pipe manufacturer’s instructions.
9. Seal exterior openings thoroughly with exterior 4. Support piping independently of the boiler. Install
caulk. pipe supports every 5 ft. on both the horizontal

and vertical runs. Install a hanger support within
6" of any upturn in the piping.
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Determine Termination Location _ _ _ —
Figure 47 Sidewall direct vent terminations — vent and

. . ir plat
The vent and air plates must be installed as shown airplate
in Figure 50, page 60. The termination placement
must comply with clearances and limitations shown in H H 0
Figure 36, page 49. \ Y \ TND 7R ERLOHU
. . . . XSSR\ - 5 %

1. Install the termination in a location where damage 4%[ IHHW\

from foreign objects and buildup of leaves or $ 5

sediment is unlikely. 9(17

2. Ensure proper clearance above grade or
snow line. Keep vents and air area clear of
accumulating snow.

3. Install the boiler in a location that allows proper
routing of all vent piping from the boiler vent
connection to the selected sidewall location. 2SWLRQ

AWARNING |

Locate the termination such that the total vent
piping from the boiler to the termination will not
exceed the maximum length givenin )L JXUH Figure 48  Adjacent terminations, vent and air plates —
page36 IRU &DWHJRU\ ,9 YHQWLQJ )DLO XU I§egiapce from air inlet to exhaust

comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

7R ERLOHE/'A
/V/V 7RESLOHU
$.5 9(17
¥

IMPORTANT " PLQLPXP EHWZHHQ HGJH RI Yt
Read and follow all instructions in this manual. Do RSHQLQJ DQG DGMD Q WW HUPLQDW
not proceed with vent installation until you have

readpages_ - &_  &RPSO\ ZLWK DOO YHQW
system manufacturer’s instructions.

|' [+ ] =

Multiple Vent Terminations — ]

When terminating multiple SVF boilers, terminate each
vent and air connection as described in this manual.
See Figure 48 for adjacent termination clearances.

AWARNING |

All vent and air inlet pipes must terminate at the
same height to prevent severe personal injury, . For U.S. installations, place wall penetrations to
GHDWK RU VXEVWDQWLDO SURSH U Wwhtafa bniribwdrii clearances shown in Figure 48 and
[AWARNING] Figure 36, page 4_9. _

« In Canada, provide clearances required by the
JRU WHUPLQDWLRQV RI RWKHU DSSO Libstalation C8d¢ R CANFESABL49.1 or B149.2.
OHDVW WKH FOHDUDQFH VKRZQ 7KH U§\AaWIDDE638\aoimpl@ant Reat KW KH U
DSSOLDQFHY PXVW DOVR FRPSO\ ZLW KIh4 &iLiMetrobaXileiAs part of a direct vent
J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ V¥ROQHQHFBHBWYRQWOLY QRW FODVVL¢H
LOQMXU\ GHDWK RU VXEVWDQWLDO S uith3dgarie gpdeindfdimh adjacent boiler vents.

58 550-100-273/1223




Vent and Air Plate Installation Figure 49  Wall hole preparation (inside view) — use

ided t lat
AWARNING | provided template

JRU WKH :HLO OF/DLQ SODWH WKH “"|'U'L“O;”“""G'LD“P"I‘R'l‘J'/' OLQLPXP YHQW SL:

EH OHYHO WR HQVXUH WKH AXH DQ — ‘Uloo . Veiop 1Ry SLES

VLGH WR VLGH DV VKRZQ LQ )LIJXUH' "'-';/Qg?ilRQFRPEXVWLEOH PDWH U
. .. N /4 'ULOO 60 GLDP IRU Y H(

comply can result in severe personal injury, e\

GHDWK RU VXEVWDQWLDO SURSHUW

IMPORTANT

The inside and outside cover plates are stamped to
identify the exhaust (vent) and intake (air) openings.
Make sure to orient the plates correctly.

IMPORTANT
+ROH ORFDWLRQ GLPHQVLRQV VK

Vent and air pipes and the W-M vent and air plate ! rROH ORFDWLRQ GLPHOVLRQV VK
FDQ EH RULHQWHG LQ DQ\ RI WKH FRQcJXUDquYHQW N(EW WRQORFDWH KR!
JLIXUH SDJH

=2

1. Locate the termination opening and avoid 1. Insde wal
: p g 2. Drill: 3-1/2" diameter for 3" air pipe; locate using provided

obstructions. Use the template supplied with the template.
: . : 3. For combustible materials: drill 4" diameter for 3" vent pipe
termination kit. For noncombustible materials: drill 3-1/2" diameter for 3" vent pipe

a. Place the template on the outside building Locate opening using provided template.
surface at the penetration location. 4.  Drill mounting screw holes using provided template.
b. Make sure there are no obstructions that might

prevent proper placement of the termination. b. Cut the air pipe so the extension through the
c. Use the template to mark the locations for the wall will press the air pipe against the stops
IRXU PRXQWLQJ KROHV AXH SLSH inBide@eDdrrdin&iors H
Level the template with a level. c. THPSRUDULO\ VOLGH WKH AXH DQ
d. Cut holes in the wall as shown in Figure 49, the openings. Slide the inside wall plate over
using the location marks made with the two pipes and into position on the inside
the template. For best results, use a wall.
small-diameter, long drill bit to drill centering d 3BRVLWLRQ WKH LQVLGH SODWH VI
KROHV IRU WKH AXH DQG DLU SLSHifeSIbp@ HavawardsKgHtyp toward the boiler
drill the large openings from both the inside and (/4" per foot).
outside. e. Mark the four mounting holes for the plate.
e. 7TKH AXH SLSH DQG DLU SLSH PD)\fEREnMb¥eQhaNEUaRKalrkpige, drill the four
rectangular cutout (as marked on the template) mounting holes, and mount the inside plate.

in lieu of two separate holes if desired.
2. Dirill holes for the screws or plastic anchors

to secure the outside plate. Install the outside

plate and mount the termination on the plate

(temporarily).

a. &XW WKH AXH SLSH VR WKH H[WHQVLRQ WKURXJK WKH

wall will cause the vent pipe to fully extend into
the termination socket.
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Vent and Air Plate Installation, continued

3.
Make sure the vent pipe fully penetrates the
termination socket and the air pipe butts against
the interior stops.

Apply silicon RTV sealant to the interior of the
vent termination and slide onto vent pipe. Rotate
slightly to spread the silicon to ensure a tight seal
around the vent pipe.

Secure the termination in place using the four (4)
#10 x ¥%2" sheet metal screws and lock washers.
See Figure 50.

Seal exterior openings thoroughly with exterior
caulk.

o

Vent Piping Installation

Use only the vent materials and Kits listed in
/DEOH BDJEHLOXUH WR FRPSO\
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

Every joint on polypropylene vent piping must
LQFOXGH D ORFNLQJ FROODU
collars can cause vent or air piping leakage,
which can result in severe personal injury, death,

Figure 50 Plate termination assembly (inside view)

THVW W WKH YHQW DLU WHUPLQDWLRQ RQ WKH YHQW SLSH

Vent termination, 3"
Lock washer, #10 (4)
Sheet metal screw,
#10 x 1/2" (4)

Plastic wall anchor (8)
Sheet metal screw,
#10 x 1-1/4" (8)

Outer mounting plate
Inner mounting plate

Vent pipe — abut to screen
in termination

Air pipe — abut to stops in
the termination

FE
4. Install vent and air piping between the boiler
and the vent/air termination plate. Slope vent
piping toward the boiler a minimum of 1/4" per
foot in horizontal runs or larger per vent pipe

) DL O X thehufddRurgrs S1&1QdticdR FNL Q J

5. Support piping independently of the boiler. Install
pipe supports every 5 ft. on both the horizontal

RU VXEVWDQWLDO SURSHUW\ GDP D JHnd vertical runs. Install a hanger support within

8VH VZHHS HOERZV IRU DOO YHQW DQG DLU SLSLQJ

6" of any upturn in the piping.

‘2

127 XVH VKRUW UDGLXV HOERZV IRU YHQW RU DLU SLSLQJ
J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ VHYHUH SHUVRQDO

LQMXU\

See Figure 22, page 36 for maximum length
reductions required.

1. Prepare the sidewall penetrations and secure

the sidewall plates. See the previous section for
instructions.

The plate termination must be installed before
piping from the boiler to the termination. See
page 59 for instructions.

Install a vent adapter or reducer if needed. Follow

instructions from the vent manufacturer.

3.

60

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH
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Condensate Trap Installation .
P Figure 51 Condensate trap assembly components

The condensate trap must be in a vertical C { [J:

orientation and not wedged against the ground

RU DQ\ RWKHU REMHFW I WKH WUD @\va

LQFRUUHFWO\ AXH JDV FRXOG OHDY

condensate drain, which can result in severe &

SHUVRQDO LQMXU\ RU GHDWK a D

1. Slide the end of the plastic condensate trap onto
the drain on the back side of the boiler.

2. Tighten a hose clamp to secure the condensate trap
to the drain pipe.

3. Secure the condensate bracket to the boiler base.

4. Slide the PVC tee through the bracket.

5. Ensure the second hose clamp is loosely installed _
over the right side of the trap. Slide the trap over - Condensate Line Panel > condensave ap
the tee and up to the bracket. Slide the hose . 3/4" Grommet 7. 1/2" PVC Tee
clamp up to the bracket and tighten. - Hose Clamp

Condensate Line Connection Figure 52 Condensate trap assembly, installed

1. Use 3/4" PVC or CPVC pipe to route condensate
to a drain or condensate pump.
2. lIfinstalling a condensate pump, select one
approved for use with condensing boilers and
IXUQDFHVY 7KH SXPS VKRXOG KD
switch to prevent property damage from spillage.
Provide an external power source for the pump.
3. Minimum recommended condensate pump
capacity in gallons per hour per boiler:
* SVF 500, 10 GPH
* SVF 600, 10 GPH
4. When sizing condensate pumps, make sure to
include the total load of all SVF boilers connected.

NOTICE &RQGHMH
7UDS $VVHPEO\
The condensate line must remain unobstructed,

DOORZLQJ IUHH ARZ RI FRQGHQVDWRQGHQVDWH

freezes or the line is obstructed, condensate can

back up into the boiler, leading to boiler lockout. Use materials approved by the authority having
_ MXULVGLFWLRQ ,Q WKH DEVHQFH RI
IMPORTANT DOG &39& SLSH PXVW FRPSO\ ZLWK $

&RQGHQVDWH IURP WKH ERLOHU ZLOOQ EH ROLJKWQGQHAFHGW DWE [SADICFKHU P X

WR S+ ,QVWDOO D QHXWUDOL]LQLWE&WBUWOLI UHTRAWUHG BRU &DQDGD >
local codes. See the Parts section starting on page RU 8/& FHUWL¢{HG 39& RU &39& SLSH
for a Weil-McLain condensate neutralizer Kit. cement.
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*DV 3LSLQJ

Gas Supply Piping Connection :
Figure 53 *DV V XSSO\ SLSLQJ FRQQHFWLRQ

valve supplied by installer)

/AWARNING| JURP JDV

Use two wrenches when tightening gas piping VXSSO\
DW WKH ERLOHU 8VH RQH ZUHQFK
ERLOHU JDV OLQH FRQQHFWLRQ IU
to prevent the boiler gas connection pipe from

turning could damage gas line components,

which can result in severe personal injury, death,

RU VXEVWDQWLDO SURSHUW\ GDPL

1. Connect the gas supply piping to the boiler. See
Figure 53.
a. Install a union for servicing when required.
b. ,QVWDOO D PDQXDO JDV VKXW
supply piping within 6 ft. of the boiler.
c. ,Q &DQDGD WKH PDQXDO JDV V@&
EH LGHQWL¢{¢HG E\ WKH LQVWDC
2. Support gas piping with hangers or other devices.
Do not support the piping by the boiler or boiler

accessories.
3. Use pipe dope compatible with propane gases 5. Ifinlet pressure can exceed 14" W.C. at any time:
as natural gas may contain some propane. Apply a. Install a 100% lock up gas pressure regulator
pipe dope sparingly only to male threads of pipe DV GH¢{QHG E\ $16, = LQ WKH J
MRLQWY VR WKDW LW GRHV QRW E OlRé: Nock Dp/redRafors can have pressure
spikes of 5" W.C. or 150% of setting, whichever
_ is greater.

$SSO\ SLSH GRSH DV GHWDLOHG LQ W Kdjugt theHdek\up ReQulator for inlet pressure
J)DLOXUH WR DSSO\ SLSH GRSH SURSH below FODVQ CUWitlYtKebdliler at minimum input

in severe personal injury, death, or substantial rate. This setting provides a cushion below the
SURSHUW\ GDPDJH setting of the high gas pressure switch.

c. Gas pressure can be adjusted higher or lower
_ as needed.
69) ERLOHUYVY DUH VKLSSHG UHDG\ : WXUDO
JDV 21/< 7KH SURSDQH FRQYHUVLWVW
be installed if the boiler will be connected to A lock up regulator must be installed as detailed
SURSDQHuagHé IRU LQVWUXFWLRQVL)DRDOD@OHWH SUHVVXUH FDQ H[FHHG
to comply can result in severe personal injury, to comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUGHDBDMK DRH VXEVWDQWLDO SURSHUW

4. If any factory installed gas connections are
altered during installation, make sure to check for
leaks before operation. See page 63 for more
information on checking for leaks.
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Check Natural or LP Gas Supply Pressure Figure 54 Gas line tapping

1. Purge all air from the gas supply piping.
2. Check the boiler and its gas connection for leaks
before placing the boiler in operation.
a. &ORVH PDQXDO PDLQ VKXW Rt
pressure testing at less than 14" W.C.
b. Disconnect the boiler gas connection from the
gas supply piping during any pressure testing
greater than 14" W.C.

AWARNING |

'2 127 FKHFN IRU JDV OHDNV ZLWK
Gas leaks can result in an explosive atmosphere

Use a soapy water bubble test to check for

JDV OHDNV )DLOXUH WR IROORZ W
can result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH

3. Connect a manometer or pressure gauge to the
tapping on the gas line elbow by the gas valve.
See Figure 54,

4. \Verify minimum gas pressure when all gas
appliances are in operation. The pressure at the
gas valve test port is as follows:

a. Minimum gas pressure required with gas

ARZLQJ LV & 9HULI\ GXULQJ ERLOHU VWDUWXS
ZKLOH ERLOHU LV DW KLJK ¢UH
b. OD[LPXP JDV SUHVVXUH LV FHUWL¢{HG WR D&

ZKHWKHU WKH ERLOHU LV UXQQLQJ RU WXUQHG Rt 6HH
page 62 for installation of a 100% lock up
regulator as necessary

Gas Train Diagram

Figure 55 Gas train diagram

3
Legend
O Port 2 - Pressure after inlet
screen
Port P - Unregulated intermediate
pressure
0 || Port 3 - Regulated intermediate
/ (v ' pressure
0 O0DQXDO VKXW R% |KLJK JD
switch location)
B - Internal boiler piping (low gas
3 switch location)
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*DV 3LSLQJ FRQWLQXHG

Pipe Sizing for Natural Gas

1. Size gas supply piping from meter outlet to
the entrance of the boiler in accordances with
Table 11 and Table 12.

2. Divide the total input in Btuh of all connected
appliances by 1,000 to obtain approximate cubic
feet per hour of natural gas.

a. Pipe lengths in Table 11 are equivalent lengths
of straight pipe. Use Table 12 to determine
HTXLYDOHQW OHQJWK RI
straight pipe with the equivalent lengths of the

cWWLQJY WR GHWHUPLQH WKH

b. 7TDEOH
gravity 0.60, with a pressure drop through the
gas piping of 0.30" W.C.

3. Gas pipe must be properly sized with a 100% lock
up gas pressure regulator in the gas supply line.

4. For additional gas pipe sizing information, refer to
ANSI Z223.1/NFPA 54, latest edition. In Canada,
refer to the National Gas and Propane Installation
Code — CAN/CSA B149.1.

Pipe Sizing for Propane Gas

Ensure the boiler is converted to propane per
instructions on page 16. Contact the gas supplier

to size pipes, tanks, and 100% lock up gas pressure
regulators. Gas pipe must be properly sized with

a 100% lock up gas pressure regulator in the gas
supply line. An undersized gas pipe feeding the boiler
can cause issues.

Multiple Boiler Applications - Manifolded Gas
Supply Lines

1. Size the gas supply piping as instructed above.

¢ WWL

LV RQO\ IRU QDWXUD OL.

Table 11  Pipe capacity for natural gas
_ Gas Supply Pipe Capacity (cubic feet per
Gas Pipe | hour) @ 0.30" W.C. pressure drop (cubic feet
Total SHU KRXU VSHFL¢F JUDYLV
Length (ft.)
2.5" 3" 4"
10 3050 4800 8500 17500
20 2100 3300 5900 12000
30 1650 2700 4700 9700
R J Va0 $G|G MK Hl VoW I O 4100 8300
50 70 2000 3600 7400
FBN "S- HWRAWDB-O—OHO W«
1080 Z 1wk sl (%9 g | 3000 6200
100 1400 2500 5100
150 1130 2000 4100
Table 12 (TXLYDOHQW OHQJWKYV IRU JDV C
. ) Equivalent Length (ft.)
Pipe Size
90° Elbow Tee
2" 5.17 10.30
2.5" 6.16 12.30
3" 7.67 15.30
10.10 20.20

Gas Pressure Switches

SVF boilers are equipped with high and low gas
pressure switches. A fault will occur if either switch is
activated and will need to be reset at the control.

1. The low gas pressure switch will automatically
reset after control reset.

2. After control reset, the high gas pressure switch
will need to be manually reset. A red light will be
illuminated on the switch, indicating a need for

2. BURYLGH D PDQXDO VKXWRZt JDV Y DényaHressetQLRQ DQG

sediment trap (minimum 3" below tee) at each
boiler as shown in Figure 53, page 62.

3. Ensure the piping is large enough to meet the
minimum pressure requirement at each boiler as

VSHFL ¢ pa@e B

64

The control will show the same gas pressure fault
regardless of which switch is activated. If no light is
illuminated on the high gas pressure switch, the low
gas pressure switch caused the fault.

High gas pressure switch: 1" W.C.
Low gas pressure switch: 2" W.C.
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This section is intended to provide wiring and zoning The boiler must be electrically bonded to ground
LOQVWUXFWLRQV IRU TXDOL¢{HG LQWhWeDios@lied ik abr@danvetiidhythaeuirements

contractors. of the authority having jurisdiction. In the absence of
such requirements, comply with the requirements in
Section Contents the National Electrical Code — ANSI/NFPA 70, latest
Electrical—General. . . . . . . . . . . 65  edition, or the Canadian Electrical Code, Part 1 —
FieldWiring. . . . . . . . . . . . 66 CSAC22.1.
Zoning withthe Control. . . . . .. ... ... ....... 80 Seal all electrical entrances. Use a sealed strain

relief, or a strain relief sealed with duct seal putty or
(OHFWULFDO 2 *HQHUDO silicone. Sealing the entrances prevents the boiler
[AWARNING] from drawing air from inside the boiler room; this is
particularly important if the boiler is located in the
7XUQ RU HOHFWULFDO SRZHU VXS Ssarhebodm \askothengad hlidnides.
entrance panel before making any electrical
FRQOHFWLRQV )DLOXUH WR wxuo@WARNING|; i rwuLFpo

power can cause electric shock, which can result $00 HOHFWULFDO HQWUDQFHV PXVW
LQ VHYHUH SHUVRQDO LQMXU\ RU éenHdns¥Kcan draw air from inside the room,
which can result in severe personal injury, death,
RU VXEVWDQWLDO SURSHUW)\ GDPDJt
'R QRW XVH 9 IURP D WUDQVIRUPHU WR SRZHU DQ\
external devices that are not listed in this manual. Power Requirements
The installation must comply with the National * The SVF 500/600 boilers are manufactured for
Electrical Code and any other national, state, 120 Vac, 60 Hz electrical service.
provincial, or local codes and regulations. In Canada, * The total operating amperage of the boiler is
comply with Canadian Electrical Code, Part 1 — CSA dictated by the boiler max draw (6A) plus 2.2A
C22.1, and any other local codes. per circulator. Maximum total draw is 17 amps.

Boiler total draw cannot exceed 80% of the

[AWARNING] breaker amperage. Size the external disconnect

Wiring errors can cause improper and dangerous accordingly.

RSHUDWLRQ /DEHO DOO ZLUHV W Re HBfurX &diting th& I®Hel) ensure the proper

FRQOQHFWLRQ 1HYHU MXPSHU E\SD dattridalGéraeliy tcoRected to the boiler.

HIFHSW IRU PRPHQWDU\ WHVWLQJ ) Bri@txrubHlastiRalFIRd®BErt and overload

can result in severe personal injury, death, or protection (not supplied with the boiler) are required .

VXEVWDQWLDO SURSHUW\ GDPDJH « The installed conduit must not block any of the
boiler’'s openings, and it must allow space to open the

Wiring must be N.E.C. Class 1. If original wiring front door.

supplied with the boiler must be replaced, use only

type 105°C wire or equivalent. The boiler must be

electrically grounded as required by the National

Electrical Code — ANSI/NFPA 70, latest edition, or the

Canadian Electrical Code, Part 1 — CSA C22.1.
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JLHOG :LULQJ

Terminal Connections 2. Low voltage — three knockouts on the right
of the cabinet and three knockouts on the
$00 ORZ YROWDJH ¢HOG ZLULQJ LV Pbck. Hs&dnb of thegesix WhEckduts for BMS

corresponding terminal blocks on the circuit board. communication wiring.
Low voltage, 24 Vac terminals are on the right side 3. Seal all electrical entrances. Use a sealed strain
and right bottom of the circuit board. relief, or a strain relief sealed with duct seal putty
Line voltage, pump, and AUX, 120 Vac, terminal strips or silicone.
are inside the control tray on the left side of the boiler.
AWARNING |
Wiring Overview All electrical entrances must be sealed to prevent
the boiler from drawing air from inside the boiler
See details on the following pages for the wiring URRP )DLOXUH WR VHDO HQWUDQFH'
connections outlined below. severe personal injury, death, or substantial
1. Required wiring connections: SURSHUW\ GDPDJH
a. 120 Vac power to the boiler.
b. 120 Vac power out to the boiler circulator. Wire Routing in the Cabinet
c. System supply and return temperature sensors.
2. Connections as needed by systems: 1. Line voltage: (120 Vac in, circulator outputs)
a. Thermostat, end switch, or other inputs for call a. Line voltage should be wired from the left side
for heat. electrical entrances going into the control tray.
b. System zone circulators, valves, relays, and b. Strip end of wire no more than 1/4" to avoid
other similar connections. exposing uninsulated wire.
c. System circulator, when required. c. , WLV UHFRPPHQGHG WR LQVWDO
d. Outdoor Temperature Sensor (ODT). switch in a junction box mounted near the
3. Optional wiring connections: boiler. Installation must meet all National and
a. External limits, proof-of-closure interlocks local electrical codes.
FRPEXVWLRQ DLU GDPSHU ARZ.VLZ)WW)E-dge:HWF
0-10 Vdc for target or modulation control, a. Mount low voltage wire grommet(s) to desired
remote alarm, additional heat demand contact, low voltage knockout(s).
communication cables for building management b. Thermostat, aquastat, limit devices, system
system interface (Modbus sold separately), sensors, 0-10 Vdc input/output, and outdoor
multi-boiler wiring, isolation/bypass valves, and temperature sensor wire pairs should be routed
a variable speed pump. through the grommets and knockouts.
c. Wires should be connected directly into the
Wire Entrances corresponding terminal block.
[AWARNING] d. Sundle all W?res_toggther with proyided wire
ties. Loop wire tie with bundled wires through
A strain relief must be used through jacket wire tie mount and secure mount to control
NQRFNRXWYV )DLOXUH WR FRPSO\ FD Qbrddkat i 6ottonh @yhVribyirtindHole.
personal injury, death, or substantial property e. After wires and connectors are attached to
GDPDJH the control terminal blocks, make sure wires
are properly sealed in the cabinet electrical
Wire entrance knockouts are provided on the right, entrances.

back, and left of the boiler cabinet.
See WKH ¢ J X pHda/6R@) knockout locations.
1. Line voltage — three knockouts on the left of the
cabinet, and three knockouts on the back (Line
In, Outputs 1, 2, 3, 4).
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Figure 56  Boiler front knockouts

| Front
Knockouts
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Figure 57 Boiler back knockouts
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JLHOG :LULQJ FRQWLQXHG

Schematic Diagram

Figure 58 Schematic wiring diagram for SVF 500/600 boilers (continued on the next page)
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Schematic Diagram, continued
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LULQJ

JLHOG

Ladder Diagram

Figure 59 Ladder wiring diagram for SVF 500/600 boilers (continued on the next page)
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Ladder Diagram, continued
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JLHOG :LULQJ

Terminal Block Wiring

FRQWLQXHG

A. 120 Vac Power Supply — REQUIRED

Terminal Strip T1

Terminal Strips T2 and T3

1. Provide and install a properly-sized, fused )
. . X . Determine Total Load
disconnect or service switch as required by
applicable codes. Boiler 6 amps
2. Use the table at the right to determine the total load. - —
3. Connect properly sized 120 Vac power wiring to the gg;’m‘?}‘s":ﬁ;g“mp amps
boiler line voltage terminal block T1.
. 9 . Output 1
4. 1f possible, provide a surge suppressor in the (2.2 amps max) amps
supply power line. This will reduce the possibilities Output 2
of control damage due to line surges. (2.2 amps max) amps
AWARNING Output 3
" . 3 . . (2.2 amps max) amps
Wire ground to this terminal to provide boiler -
JURXQGLQJ )DLOXUH WR SURSHUO&%@MQG W K H,nBsH
can result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH TOTAL amps

B. 120 Vac Outputs 1, 2, 3, and 4 — As needed for systems

6HUYLFH
VZLWFK

L]
mmmmmmmmmm

3RZHY
o

LOHU

e Outputl1l:T2-4,5,&6
Output 2: T2-7,8,&9
Output 3: T3-10, 11, & 12
Output 4: T3 -13, 14, & 15

1. Maximum load: 2.2 amps. Use a relay if circulator load

AWARNING

JRU FLUFXODWRUYV ZLWK KLJKHU D
&RQQHFW RQO\ WKH
UHVXOW LQ VHYHUH LQMXU\

a. Azone circulator.

b. A system circulator.

c. ADHW circulator (used to circulate through an indi

d. An auxiliary item that may be energized during an i
damper.

(Input 1, Input 2, Input 3, and Input 4) controls its respe

BOTH conditions below are met:

contact closure.
The PRIORITY assigned to the Input/Output pair is A
call, but the pump does not activate unless the boiler
system and priority.
4. When using the inputs/outputs for the AUX PUMP/OUT
controlled by selectable conditions set up in the control.
a. Use the AUX PUMP/OUTPUT function for devices

b.

selected condition is met.

setup and selection of operating conditions.

7KH PD[LPXP DOORZDEOH FXUUHQW IRU HDFK FLUFX

9DF FRLO WR WKH FLUFXODW
GHDWK RU VXEVWDQW

2. These four outputs can provide 120 Vac to the following:

3. When using inputs and outputs for heat or indirect DHW demands, each input

(Output 1, Output 2, Output 3, and Output 4). Outputs are energized only when

is higher.

PS UDWLQJV LQV

rect tank).
nput call, such as an air

ctive 120 Vac output

%.

&Lg%ﬁ%i:}%}
ODW'R'UM_:Q,_

WD O
R O VG

&LUFX O mpum =
$ 0D =3

Soooo

7R 7 WHUPLQDO ZLULQJ

RU VW
FRPS

a. The corresponding input indicates a call for heat or indirect DHW with

CTIVE. The zone may
is currently running on that

PUT function, the output is

such as system pumps,

combustion air dampers, and other auxiliary equipment to activate when the

See the Advanced manual (part number 550-100-207) for more information on the

IMPORTANT

JRU 3ULRULW\ ,QGLUHFW '+:
DTXDVWDW FDQ EH FRQQH

L
of the four input and

LQSXW VKRXOG EH DVVLJQHC
during the Wizard setup or manually in the
System Settings menu.

2XWSXW FLUFXLWYV DUH
operate a low voltage circuit or must be an
isolated contact, use an isolation relay.

output pairs. The selected

91

FSSOL
1 FWHC

b WR
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C. Inputs 1, 2, 3, and 4 — As needed for systems

Connector J17 (Inputs 1, 2, and 3) and Connector J16 (Input 4, 0-10 Vdc Input, 0-10 Vdc Output)

¢ Input 4: Connector J16 — 1, 2 & 3 (common)

1. These four inputs on each boiler can indicate a call for heat to the control by
means of a dry contact closure (thermostat, aquastat, or switch).
2. The control provides inputs for up to four demands and up to three priorities.

'2 127 VXSSO\ YROW SRZHU WR WKH WKHUPRVWDW
,QSXW RU DWWHPSW WR VXSSO\ YROWYV IRU DQ\
UHTXLUH D FRQWLQXRXYV YROW SRZHU VRXUFH FH
HIFHHG P$ WRWDO DPS GUDZ DW 9DF SHU WKHU

IMPORTANT

JRU SULRULW\ ,QGLUHFW '+: $SSOLFDWLRQ 7KH '+:
one of the four input and output pairs. The selected input should be assigned to

N

.

g
~
~
4]
©
©
Ro

IR <INE RIa S i
Ro
N

¢ Input 1: Connector J17 — 1, 2 & 3 (common) TT or end switch inputs
¢ Input 2: Connector J17 — 4, 5 & 6 (common) (INPUTS 1, 2, 3, 4)
¢ Input 3: Connector J17 — 7, 8 & 9 (common) with External 0-10 Vdc Inputs

9'& 287387 &2002

—=-1 &

'S ,QSX

Z TR 1@ SWMCH U P

LUy R

- QSXW

.__-
N

.Q H WG WR

D. System Supply and Return Temperature Sensors —  Required

Connector J19

35,25,7< GXULQJ WKH :L]DUG VHWXS RU PDQXDOO\ 71387 E‘E’f‘SQgMX
3. If using a thermostat anticipator, setting must be set to 0.1 amps.
4. The default control setting uses each input (Input 1, Input 2, Input 3 and input 4)
to control its respective 120 Vac output (Output 1, Output 2, Output 3 and , I XVLQJ ZLUH JRQH YDOYHVY XVH
Output 4). SURYLGH GU\ FRQWDFWV WR|WKH
5. An input can be assigned to an AUX PUMP/OUTPUT function to operate a connections. The zone valve end switches of
system pump or interlock with a combustion air damper. Inputs assigned for this ZLUH YDOYHV FDUU\ 9DF |URP \

function cannot be used for heat demand operation.
6. Inputs can also be assigned to Primary Valve Control. This disables the input and
assigns it's output to activate a bypass or isolation valve. 8VH RI £ 9GF LQSXW IRU PRGXOL
7. See the Advanced manual for more information on the setup and selection of QS X W 77 LQSX W v R_ P FUHDWLQ.
operating conditions. See Section L on page __ for instructions.

5. Thermostat wire can be used to connect these sensors.

6. The Control compares the system return temperature with the system supply
temperature.

7.For more information on single and multiple boiler installations, see the Advanced
manual.

1. Two (2) immersion temperature sensors are shipped with each boiler Install one
to the system supply piping and the other to the system return piping See SVF™
boiler manual replacement parts section for available replacement immersion
SEnsors or strap on sensors.
2. Locate the supply sensor at least six pipe diameters, but no further than 3 feet,
downstream from the boiler connection to the main to ensure adequate mixing.
3. Return sensor — wire between J19 #1 and #2. 1/2" NPT-4" long Immersion sensors standard.
4. Supply sensor — wire between J19 #3 and #4. Optional strap on sensors available in

Replacement Part section.

550-100-273/1223
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JLHOG :LULQJ FRQWLQXHG

Terminal Block Wiring, continued

E. Outdoor Temperature (ODT) Sensor — Optional

Connector J19

1. The control provides programmable options if using an ODT sensor. This sensor

is supplied with the boiler.
2.0RXQW WKH 2'7 VHQVRU RQ DQ H[WHULRU ZDOO V

of heat or cooling from other sources.
3. The wire outlet on the sensor must be oriented DOWN to prevent water entry.

4. Connect the sensor leads to the terminal shown at right and in Figure 58,
page 68. Thermostat wire can be used to connect the sensor.

To cause MANUAL reset: Connector J20 #1 & #2

F. External Limits — Optional

JKW |

IMPORTANT

7TKH FRQWURO ZLOO ORFN RXW ZKHQ D OLPLW LQ LWV
The control activates its alarm terminals and shuts the boiler down. An operator (user or
technician) must manually reset the control to restart the boiler.

Remove the factory-installed jumper, and connect isolated contacts of external
limits across J20 pins 1 and 2. The control will enter manual reset lockout when
the limit circuit opens.

To clear the lockout, the manual limit must be closed. After manual limit is closed,
the control must be manually reset on the display. If the user resets the control while
the manual limit is still open, the control will remain in lockout, and will create a new

instance of the fault.

To cause AUTOMATIC reset: Connector J20 #3 & #4

IMPORTANT

The control will reset automatically after circuit is interrupted.

Remove factory-installed jumper, and connect isolated contacts of external
limits across J20 pins 3 and 4. The control will shut down the boiler on limit
opening, then automatically restart 150 seconds after the limit closes.

74
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/IRZ :DWHU &XW R iDidcré&t@ anl Integrated

*

Connectors J9 and J21

1. An LWCO is integrated in the Boiler Out sensor and connects to J9. See image at
right and page 19.

2. A second LWCO can be used in conjunction with the integrated one. See the
Miscellaneous Parts section on page 131 for the recommended Weil-McLain

part number. Other LWCOs may be used as long as the device uses an isolated
contact. This device can be spliced into the jumper installed in J21.

Connectors J18 #4 and #5

H. Alarm Contacts — Optional

([ WHUQDO
/. &2
LI XVHG

1. The control's alarm dry contact (J18, terminals 4 and 5) closes when the boiler

enters manual lockout only.
2.&RQQHFW WKHVH WHUPLQDOV IRU UHPRWH DODUP

3. Contact electrical ratings: 24 Vac or less; 0.5 amp or less.

Terminal Block J18 #6 and #7

QRWL{FDWLRQ

OOOO V00000

FRQWIL_JWYV

I. Additional Heat Demand Contacts — Optional

1. The circuit board can be set to activate another heat source using additional heat
demand dry contacts through terminal block J18 pins 6 & 7.

2. Connect these terminals to call for heat from the other heat source.

3. Contact electrical ratings: 24 Vac or less; 0.5 amp or less.

4. Set the control to activate the heat demand contacts as needed.

5. For additional heat demand, refer to the Advanced manual for more information.

OO X Y X )

$GGLWLRQDO K
GHPDQG FR__WC

550-100-273/1223
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JLHOG :LULQJ FRQWLQXHG

Terminal Block Wiring, continued

J. Closure Switch — Recommended

Jumper on Connector J18

IMPORTANT

7KH GHYLFHV XVHG PXVW SURYLGH HOHFWULFDOO\ LV
circuit carries 5 Vdc.

1.$ ARZ VZLWFK RU FRPEXVWLRQ DLU GDPSHU &$'
removing the jumper on connector J18 and wiring components as shown.

221R FRQWURO VHWWLQJY DUH UHTXLUHG ZKHQ XVL

3.5HFRPPHQGHG FRQ¢(¢JIJXUDWLRQ RI WKH FRQWURO |

a. Assign INPUT 3 as a AUX PUMP/OUTPUT function.

b. For the AUX PUMP/OUTPUT operating mode, select Local or System
Damper for use with CAD Interlock. This ensures the damper will be
DFWLYDWHG DQ\ WLPH WKH ERLOHU LV FDOOHG
OUTPUT 3 will provide 120 Vac to the damper motor. Use an isolation relay if
damper motor requires another voltage or more than 2.2 amp if using 120 Vac.

. For multi-boiler wiring of CAD interlock while using a combined system
damper installation, wire all Closure Switch inputs in series with the endpoint

4

RODWHG FRQWDFWYVY EHFDXVH

—_—

S5HPRYH MXPS L XVLQJ
H[WHUQDO OL WiGHYLFHV
1o

RQ WR ¢UH

devices and each boiler’s closure switch input.

Connector J16 #5 and #6

K. 0-10 Vdc Remote Target Input — Optional

VKH -

E\

FK

IMPORTANT

7KH + 9GF VLJQDO UHSODFHV WKH 2XWGRRU 7HPS VH}
PRGL¢{¢HU 7$5*(7 $'-867 VHWWLQJ 7KH FRQWURO GRHV

1. Remote target using 0-10 Vdc input requires a 0-10 Vdc input signal at J16-5/6
as shown at right. The input positive connection must be at J16 terminal 6 and the
common connection at terminal 5.

2. The illustration at the right shows how to connect TT or end switch contacts at
INPUT 1, INPUT 2, INPUT 3 and INPUT 4.

a. If a Heat or Indirect DHW demand is required: Connect the demand’s

dry contact to an unused input on the control, and its pump/valve to the
respective output. Assign and setup a priority to the input using the Wizard
or manually through the contractor menu.

b. Apply a dry contact heat demand to one of the inputs to initiate a call for heat.
3. The 0-10 Vdc signal is used to adjust the supply target temperature through

the TARGET ADJUST setting. Set TARGET ADJUST during the Wizard, or set
manually in the Priority Settings menu for the desired priority.

4.0DQ\ RSWLRQV DUH DYDLODEOH IRU FRQ¢JIJXULQJI W
suggested setup that uses factory default settings as much as possible.

a. Use PRIORITY 1 for the Indirect DHW heating system when used. This
priority’s default values are set for Indirect DHW, direct-piped to the boiler.
Verify that settings are suitable for the application, and change if needed.
Use PRIORITY 2 for the heating systems. The factory default settings for
PRIORITY 2 or 3 make either priority a good choice for space heating
applications. Set PRIORITY 2 and 3 values to the following:

Set TARGET ADJUST value to 0-10V.

Set VOLTS FOR MAX TARGET at the voltage that will call for the highest

target temperature. Set MAX TARGET TEMP at this temperature.

Set VOLTS FOR MIN TARGET at the voltage that will call for the lowest

target temperature. Set MIN TARGET TEMP at this temperature.

For voltages between VOLTS FOR MAX and VOLTS FOR MIN, the target

temperature will range proportionately between MAX TARGET TEMP and

>
>

1QVRU DV WKH WDUJHW WHPSH
QRW GLUHFWO\ FRQWURO WKH

TT or end switch inputs
(INPUTS 1, 2, 3, 4)
with External 0-10 Vdc Inputs

- 9'& 287387 &2002

-~ 92 287387

- _S&_1387 __ _ _

— 9'& ,1387 &20021

-l ] & —- 1 &

- 77 & &20021 = -

Szt raleliet B (©)

=77 1387 oooo

- 77 & &20021 b= - 'QSX

B L T ;-e)-rf

477 1387 SIS

- 77 & &20021 L= QSX

=5 %5~ ._-.

et Al —

-l 77 & &20021 LI 'QSX

I T .-_-

T A N
,QSX

UD WX
i WDU

LV D
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L. 0-10 Vdc Remote Modulation Input— Optional

Connector J16 #5 and #6

IMPORTANT

VHH

LQJ L

7KH FRQWURO FDQ EH FRQ¢JIJXUHG WR XVH HLWKHU + | 9GF IRU WDUJHW RSHUDWLRQ
section) or modulation, but not both.
1. The illustration on the right shows how to connect TT or end switch contacts at
INPUT 3 and INPUT 4 for other uses. TT or end switch inputs
2. Note that using 0-10 Vdc input replaces INPUT 2 for generating a heat demand. (INPUTS 1, 3, 4)
Do NOT wire any input to INPUT 2. 0-10 Vdc Inputs
3. Remote modulation requires a 0-10 Vdc input signal at J16-5/6 as shown.
a. The 0-10 Vdc input positive connection must be at Terminal 6 and common x- -iri-ﬁi; ;—2%;-&-2-0 =
connection at Terminal 5. - S& 1387 ]
4. Control setup: I—— .
a. 0DQ\ RSWLRQV DUH DYDLODEOH IRU FRQ¢JXULQ T 77 _& &20021  _ FEROARZ
suggested setup that uses factory default settings as much as possible. ;;-;- Z T;:?& ------ ::.-:.:
b. If Indirect DHW is required, use PRIORITY 2 to minimize setup steps. 77— 30027 [ . 1 QSX
> Connect the DHW aquastat to INPUT 3 or INPUT 4 and assign the input . T T S :.__-
used to PRIORITY 2. It eas 05X
> Verify that control settings are suitable for the application, change if I bt o &51
necessary. B ST A sooe 22(7' %
- 77 & &20021 b= -—
c. Use PRIORITY 3 for the system to be remote modulated. m e ekl ____
> Assign INPUT 2 to the priority chosen. Accept all defaults for INPUT 2. No H77" T 13s7 T T T T 7 oooco
changes should be necessary during the Wizard. QSXW
> After the Wizard has been completed, go to SYSTEM SETTINGS.
> Input Usage menu for INPUT 2. Change SOURCE to 0-10V (default setting
is TT1). See the Advanced manual for System Settings menu information.
5. Operation:
a. 7TKH ERLOHU FRPHV RQ DW 9GF DQG WXUQV Rt DW 9GF 9GF LQSXW
10 Vdc = 100% input. These voltage settings are not adjustable.
b. OUTPUT 2 (120 Vac) is activated and deactivated as the heat demand is
WXUQHG RQ DQG Rt
550-100-273/1223 77



JLHOG :LULQJ FRQWLQXHG

Terminal Block Wiring, continued

M. 0-10 Vdc Output

Connector J16 #7 and #8

1. Control setup — lead/lag:

a. 0-10 Vdc Output functionality allows classic lead/lag system operation, and
allows for cooperation with other heat sources that utilize 0-10 Vdc inputs as
a source.

b. Connect on either Master or Shadow and assign Local 1/Local 2 to use
Additional Heat Demand (AHD). For single boiler, connect on any input and

assign Priority 1, 2, or 3 to use AHD. TT or end switch inputs
c. Adjust MAX RATE VOLTS to desired maximum voltage output. (INPUTS 2, 3, 4)
Adjust MIN RATE VOLTS to desired minimum voltage output. 0-10 Vdc Outputs

2. Operation — lead/lag:

a. The 0-10 Vdc Output only activates when AHD is set to be used, a call -1- _g;z_z_g ;.2%;_&_22 22
for heat that uses AHD is active and Temp Dependent is set to Yes. Valid - 13
systems sensors must be present. = " 9% 1387 &20021 |
b. The 0-10 Vdc Output will follow the requested modulation rate, with 10% = =1L —-1&
Min Rate Volts, and 100% = Max Rate Volts. Voltages between are scaled Fr-ctsam s ---4I 0"
, g /L T ©
accordingly. 77" " 1387 cooo
i i 77 & &20021 - QS XW
3. Control Setup - Variable Speed Boiler Pump s LT ECEE Y
a. 0-10 Vdc Output functionality allows for control of a variable speed boiler . e '::.-::.
pump. . w77 _& &20021 _ _ hmma QSXW
b. Connect the output to the 0-10 Vdc input of the pump. = = ;_;_ - %3_87952& _____ '---
c. For setup and tuning of variable speed boiler pump parameters, refer to _ Tz =ma. 'QSX
page 87. - 7:7:§:§$:&::::::.--.
4. Operation - Variable Speed Boiler Pump - L1387 =T s xw

a. VARIABLE SPEED MAX RATE VOLTS is desired voltage delivered to the
pump when at High Fire.

b. VARIABLE SPEED MIN RATE VOLTS is desired voltage delivered to the
pump when at Low Fire.

c. VOLTS WHEN BURNER OFF is desired voltage delivered to the pump
when the burner is not active.

d. When the burner is active, the voltage output scales based on the boiler rate
and the constraints of VARIABLE SPEED MIN/MAX RATE VOLTS.
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N. Multiple Boiler and the Modbus Connection

Connector J12

1. The boiler control is capable of multiple boiler communication and can control up
to eight Unity™ 1.0 and 2.0 boilers in one installation.

2. To activate the Modbus communications, navigate to the Contractor menu by
holding the WM logo, then press the <MODBUS SETTINGS> button. Adjust the
settings displayed according to the system requirements of the BMS.

3. When converting to LONmark or BACnet, see the ProtoNode guide.

4. See the Advanced Manual for further details.

Connector J13 or J14

O. Touchscreen Display Connection

1. The electronic color touch screen display is factory wired to the control and is
connected to the J13 or J14 connector.

2. The display harness is wired to a spring terminal on the mounting bracket. The
wires are as below. J14 is used as the example. J13 uses the same wiring pin out
on the control board.

a. J14-1 White to A+
b. J14-2 Green to B-
c. J14-3 Blackto C
d. J14-4Redto R

) &

Assembled From « This device complies with Part 15 of the FCC
tested components Rules. Operation is subject to the following two
Complete system conditions: (1) this device may not cause harmful

interference, and (2) this device must accept any
not tested interference received, including interference that
may cause undesired operation.

L ALY

7TRXFK VFUHHQ

'LVSOD\

%RLOHUV
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=RQLQJ ZLWK WKH &RQWURO

A. Zoning with Circulators — Suggested Applications

Four space heating zones (no Indirect DHW)

» Review wiring information in Section B on
bage 72 and Section C on page 73. Circulators (2.2 amps max) or Zone thermostats

e 7KH FRQ¢(¢JIJXUDWLRQ DW ULIJKW XYHV WKHal BolRSXW DQG
output pairs to receive thermostat inputs on J17-1/2,
J17-4/5, J17-7/8 and J16-1/2; and circulator outputs
as shown.

» Choose the space heating system type that
matches the heating system during the Wizard
setup, or choose manually in the PRIORITY 2 menu
in the System Settings menu.

» Use the factory default settings for the system type
chosen, or change if needed.

9'& 287387 &2002

9'& 287387
9'& ,1387

cecacesssq

7R 7 WHUPLQDO ZLULQJ

Three space heating zones plus Indirect DHW piped directly to boiler

* Review wiring information in Section B on
page 72 and Section C on page 73. Circulators (2.2 amps max) or Zone thermostats and

* 7KH FRQ¢JIJXUDWLRQ DW ULJKW KV HVqnLa891¥0 vac) QG DHW aquastat
for space heating thermostats. Input 1 uses the
input from a DHW aquastat.

« Assign INPUTS 2, 3, and 4 to PRIORITY 2. To
set up PRIORITY 2, choose the space heating
system type that matches the heating system
during the Wizard setup, or choose manually in the
PRIORITY 2 menu in the System Settings menu.

» Assign INPUT 1 to PRIORITY 1.

» Use the factory default settings for DHW and the
heating system type chosen, or change if needed.

9'& 287387 &2002

9'& 287387
9'& ,1387

7R 7 WHUPLQDO ZLULQJ

80 550-100-273/1223



B. Zoning with Zone Valves —

Suggested Applications

Connector J16 #5 and #6

AWARNING

The system must be equipped with a by-pass
SUHVVXUH UHJXODWLQJ YDOYH )
]JRQH YDOYHV FORVHG )DLOXUH W
in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

1. Review wiring information in Section B on page 72
and Section C on page 73.

2.7KH FRQ¢(¢JXUDWLRQ DW ULJKW X
space heating thermostats. Input 1 is reserved here
IRU FRQ¢JXULQJ WKH RSHUDWLR

.Assign INPUTS 2, 3, and 4 to PRIORITY 2. To

set up PRIORITY 2, choose the space heating
system type that matches the heating system

during the Wizard setup, or choose manually in the
PRIORITY 2 menu in the System Settings menu.

. Use the factory default settings for the heating
system type chosen, or change if needed.

.Assign INPUT 1 to AUX PUMP/OUTPUT. Then

select <INPUTS PRIORITY SETTING> when
prompted for output activation timing. This will cause
the system pump to run when either of the zones
FDOOV IRU KHDW &RQ¢iUP WKDW
PUMP/OUT is set to YES.

.INPUT 1, J17-1 and -2 cannot be used for a wired
connection because they are being used in the
control setup to run the system circulator.

R A BB
R, ERESQL:

-
% H

287387
=21(

287387

=RQH 9DOYHYV
LWK

v Xxow

7R 7 WHUPLQDO ZLULQJ

=RQH 9DOYHYV

287387
6\WWHP &LUFXODWRU
$ 0D[l e o

o | T

12 FRQWDFW

5HODW Jr-
9 F - d

SRS

SClasococsnans

9DF

9'& 287387 &2002

9DF

7R 7 WHUPLQDO ZLULQJ

550-100-273/1223

81



gddsb0 U

82

This page intentionally left blank

550-100-273/1223



This section is intended to provide instructions for
control setup and boiler startup procedures.

Section Contents

Control Setup and Operation. . . . . . ... ... ..... 83
Startup — Fillthe System . . . . . ... ... ... .... 92
Startup — FinalChecks . . . . . . ... .. ... ..... 95
Startup Procedure . . . . . . .. ... L 98

Control Setup

1. Set control parameters using the Wizard
option provided on initial start-up, or manually
enter parameters using control menus. See
the Advanced Manual (550-100-207) and the
following pages for more information.

2. See Express Setup instructions in the Advanced
Manual for systems and minimum settings

&RQWURO 6HWXS DQG 2SHUDMé.Q

Control Overview

This manual covers basic boiler control operation
and setup. Refer to the SVF Advanced Manual
(part number 550-100-207) for a walk-through of
the complete control setup for more complex boiler
applications.

» Control inputs and outputs allow operation of
multiple heating circuits (space heating and DHW,
for example).

» Up to three priority levels can be set, providing
automatic switch-over on demand.

» The control responds to signals from the room
thermostats, DHW aquastats (if used), boiler
VHQVRUV %RLOHU 2XW
system sensors, and outdoor temperature sensor,
if used.

» The control automatically adjusts blower speed
to match boiler output to space heating and DHW
heating demand.

» The default control settings provides up to four
space heating zones. The control can be easily set
up for operation with a DHW zone, with or without
domestic priority.

* The Wizard leads through a step-by-step setup
procedure designed for the application chosen.

» Context-sensitive help is available to explain the
purpose of key setup items.

550-100-273/1223

%RLOHU

AWARNING |

BOILER MODEL, ALTITUDE ,and )8 (/ 7<3(

DUH FULWLFDO VHWWLQJV )DLOXUH
can result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH

Ensure the control is set for the proper water

temperatures for the system. Excessive water
WHPSHUDWXUH FDQ UHVXOW LQ VLJC
in some applications.

Multi-temperature systems — If the heating system
includes both circuits that require lower temperature
wéater And Highe Hénhgperatuda/dipeuitsl protect the
low-temperature circuits with limit controls that are
wired to an control external limit circuit. Failure to
provide regulation can result in substantial property
damage.
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&RQWURO 6HWXS DQG 2SHUDWLRQ FRQWLQXHG

Control Features
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Upload, adjust settings, and perform easier

diagnostics via wireless communication.

Color touch-screen display for ease of operation
monitoring and troubleshooting.

(DV\ FRQ¢JXUDWLRQ ZLWK :L]DU
setup including on-screen help.

The SVF control can communicate to other SVF
controls and to existing Unity™ and Unity™ 2
controls in a multi-boiler network.

Three programmable priority assignments for up

to four heat inputs.

Preset operating parameters for typical heating
systems, including target temperatures, reset

curves and circulator assignments.

Integral outdoor reset option, with reset curves
matched to the system type selected.

Modbus communications for external

communication and monitoring.

0-10 Vdc input modulation or remote target input.
JLYH FRQ¢JXUDEOH RXWSXWYV L
boiler circulator output.

Additional heat demand operation to call a

second heat source to help supply the energy
required for heating.

Advanced PI response to anticipate system

needs.

JOXH WHPSHUDWXUH PRGL{HU W
ORGXODWLRQ EDVHG RQ AXH VH
sensors.

Dual temperature sensors on boiler outlet and

AXH SURYLGLQJ UHGXQGDQW S
Boiler is shipped with an outdoor sensor.
%ORZHU VSHHG PRGXODWLRQ W
rate.

Alarm relay on error/fault for use with an audible
safety.

%ORZHU FDOLEUDWLRQ + DOOR 4
control to reach purge speeds faster, reducing
time to heat delivery.

Temperature units — Select between using °F or °C.
Manual Reset High Temperature Limits — Set
High Limit temperature safety value.

Daylight Saving Time — Select whether your boiler
will obey Daylight Savings Time for your region.
0-10 Vdc Output to control classic lead/lag

Table 13  Control sequence of operation
Displa .
st aFt)u sy Control action
(Also see the Advanced Manual)
text
» Check the boiler model listed on the power-up screen. If
LW LV QRW FRUUHFW WXdd 91 ahfithvé KH E
POWER Advanced manual for instructions to change setting.
UP « When power is turned on, the screen lists sensors that are
detected. If any sensor is not listed, make sure it is connected
FRUUHFWO\ 7XUQ Rt SRZHU DQG UHV
@ « Standby — no calls for heat.
» Toggles through zero dots up to three dots while in standby
Standby (wrench symbol will show instead if maintenance is needed).

40

Blower
Prepurge

&

Ignition

®

Space
Heating

/IN

DHW
Heating

L e

Blower
Postpurge

)

Maintenance

AN

Error/fault

Call for heat detected.

Display on with BLUE (space heating) or PURPLE (DHW)
banner.

Start min/max timers if more than one system is calling -
KLIKHVW SULRULW\ VWDUWYV {UVW

Start circulators for this priority setup based upon settings.

Calculate target temp — If sensor temp is below target temp,
EHJLQ ¢ULQJ VHTXHQFH

Blower to ignition speed for prepurge.

After prepurge times out, begin ignition cycle.

Activate gas valve and ignition spark.

Continue ignition spark for ignition period.

7XUQ R VSDUN DQG XVH HOHFWURGH

Flame detected.
Release boiler to modulation.

127( 1 ADPH LV QRW GHWHFWHG WKH
blower turns on (postpurge), and control starts cycle again. After
(YH IDLOXUHV WKH FRQWURO ZDLWYV

If priority timer times out, switch to next priority and start
priority timer.

,] GHPDQG VDWLV¢{HG JR WR SRVWSX

Flame detected.
Release boiler to modulation.

127( ,1 ADPH LV QRW GHWHFWHG WKH ]
blower turns on (postpurge), and control starts cycle again. After
¢YH IDLOXUHV WKH FRQWURO ZDLWYV

If priority timer times out, switch to next priority and start
priority timer.

,] GHPDQG VDWLV{;HG JR WR SRVWSX

'"HPDQG VDWLV{HG WHPSHUDWXUH UH
setting).

*DV YDOYH R*%

Blower to ignition speed for postpurge.
Return to standby after purge.

Display banner turns BLUE, toggling between graphic screen and
maintenance screen if maintenance schedule timer times out.

Will show during standby only.
Boiler operates as normal.

Display banner turns RED due to error or limit event.

RLOHU

DUW

WR FK

JDV Y

PLQXW

UJH

DV YD

PLQXW

UJH
DFKHYV

)

WWSD

systems and variable speed boiler pumps.

:DUP ZHDWKHU VKXW GRZQ WKH ERLO
space heating if the outdoor temperature is greater than the
WWSD setting.

'+: RSHUDWLRQ LV QRW DfHFWHG E\ :

HU LV
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Sequence of Operation

A summary of the control sequence is shown in
Table 13, page 84. The statuses shown appear

in the display as the control cycles the boiler. See
Figure 64, page 89 for screen shots. The display
banner will be red if a problem has been detected.

Control Priorities, Inputs, and Outputs

* For heating installations with multiple systems,
the control uses priorities to determine the order of
operation of the systems. The control’'s MAX and
MIN time settings determine the maximum and
minimum times a system will be operated before

Table 14  Steps for boiler setup

Setting Up the Boiler

Determine input/output needs —

What are the inputs? — Thermostats, remote
contacts, end switches, and other.

What does each control’s output need to do? —
Operate a pump, activate an air louver, and other.

STEP 1

Install the boiler following all instructions in the
Boiler Manual before proceeding further.
Connect wiring to the control inputs and outputs
to accomplish the purposes set in Step 1.

STEP 2

Follow instructions in the Boiler Manual to start

STEP3 up and power the boiler.

Use the Wizard (recommended), or enter control

STEP 4 parameters manually (skip Wizard).

EHLQJ WXUQHG Rf WR DOORZ DQRWKHU VIVWHP WR RSHUDWH

A typical example is DHW priority — heat demand
from the DHW system is given preference over
space heating, if set to use Priority 1.

* The MAX ON TIME setting controls the maximum
time a priority will be allowed to run before
switching to a lower priority’s call for heat. The
MIN ON TIME setting controls the minimum time a
priority will be operated before switching to a higher
priority’s call for heat, or the next lower priority.

» Each Priority has its own set of operating
parameters. The control prompts the user to select
the system type and is factory programmed with
parameters suited to each of these system types.
The user can also choose <CUSTOM> to create a
system type.

» The 120 Vac power output to the boiler circulator is
provided by a terminal block located on the boiler’s
control board. For each of the priorities, the control

FDQ EH VHWXS WR UXQ WKH ERLOQH Output

» Each boiler has up to four input and output pairs
(INPUT/OUTPUT 1, 2, 3 and 4). Control setup
prompts the user to assign each of these 1/O pairs
to a Priority. The control then knows which system
(priority) to operate when the input receives a call
for heat. On a call for heat to an input, the control
closes the corresponding output (120 Vac), and
begins controlling the boilers according to the setup
for the assigned priority.

» Multiple inputs that are set up on the same priority
will run at the same time if the priority and inputs
are active.

550-100-273/1223

Table 15  Wizard sequence
WIZARD Sequence
« Altitude must be set correctly for proper operation.
« WWSD - set outdoor temperature above which
space heating will be deactivated.
Boiler « Fuel (natural gas or propane) must be set correctly
Settings for proper operation. The control will pause until this
value is selected.
« Set date and time — important for control diagnostic
logging.
Inputs/ « Select the usage of Inputs 1, 2, 3 and 4.
« Determine usage of Outputs 1, 2, 3 and 4 (outputs
Outputs .
correspond to inputs).
Set « Assign priorities 1, 2 and 3 to the inputs
Priorities gnp ' puts.
« Specify what system type is connected to each
System i
T of the four outputs; each system type causes the
ypes control to preset operating temperatures.
Syst_em « Set system settings or leave at their defaults.
Settings
put TP ER ta@okiyqte U PYMR/ORRTRUT (when
Activation applicable).
Pnc.mty. « Set maximum and minimum timings for priorities.
Switching
« Set installer name and contact information.
- » Enter CP number, install date, etc.
Information ) ; )
« Choose to activate Maintenance Reminder by
selecting and adjusting Interval settings.

Control WIZARD

The Wizard is available on initial setup of the boiler.
It leads through a step-by-step setup procedure
designed for the application chosen. See Table 15.
Context-sensitive help is available to explain the
purpose of key setup Items.
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&RQWURO 6HWXS DQG 2SHUDWLRQ FRQWLQXHG

Control Operation ) , o
Figure 60 Outdoor reset operation o
1. The control responds to signals from:
a. Room thermostats.
b. DHW aquastats (if used).
c. Temperature sensors Boiler Out, Boiler In,
AXH WHPSHUDWXUH DQG ZKHQ
temperature. For optimal performance, it is
recommended to install System Supply and
Return sensors.

2. The control automatically adjusts blower speed to
match boiler output to space heating and/or DHW
heating demand.

3. The control provides up to four inputs and four

ay
o] 08:,985 (7 7(03

LT 08; 785%(F 7(03

<
T
<
Yz
\©
o
<

, VO

o Tos; 7$5+(7 7(03

N 287'225 7(03

25 0%; 795*(7 | f) |DFWRU\ GHIDXO\
I 1
Y‘DOXH DW 287" 225 7(03 )25 0,1 7$5*

outputs (for circulators or auxiliary devices), plus

7DUJHW ZDWHUXV XSSO\
\

)

Sl 0,1 785%(7 7(03

‘ i |

- 287'225 (0‘5 )25 10,1 7#5* \
Il

T I ! ‘ |

PR

D ¢I WK ERLOHU FLUFXODWRU RXWSXW EDVHG R(LQ VHOHFWHG

boiler model.

4. The outdoor temperature is used for target
temperature reset operation and for the Warm
Weather Shut Down (WWSD) option.

5. The control provides presets by system type. For
a complete list, see the Advanced manual (part
number 550-100-207).

Outdoor Temp for Min Target

OUTDOOR TEMP FOR MIN TARGET means the
outdoor temperature at which the target temperature
reaches its minimum (Min Target Temp). In the
examples of Figure 60, this occurs at 70 °F (the
factory default).

Outdoor Temp for Max Target

OUTDOOR TEMP FOR MAX TARGET means the
outdoor temperature at which the target temperature
reaches its maximum value (Max Target Temp). In
the examples of Figure 60 this occurs at 0°F outdoor
(the factory default setting).

OUTDOOR TEMP FOR MAX TARGET
should equal the Outdoor Temp (outdoor design
temperature) for the installation’s location.

86

2XWVLGH WHPSHUDWXUH

Outdoor Reset Operation

Set desired temperatures for space heating zones.
For an explanation of the target temperatures and
associated outdoor temperatures, see Figure 60.

The temperature settings discussed below are
accessed in the priority menu for the applicable
system. For detailed explanations of the priority
menus, see the Advanced manual.

Max Target Temp:

Set MAX TARGET TEMP to the required supply
water temperature for the system at design maximum
KHDW ORVV WKLV LV W\SLFDOO\
baseboard on new installations.

Min Target Temp:

MIN TARGET TEMP should equal the desire

minimum supply water temperature for the system.
The Min Temp is the setpoint whenever the ODT

temp is above the ODT For Min Target and below the

WWSD temps.

IMPORTANT

Settingthe 0,1 7$5*(7 7 (@Rie below the
287'225 7(03 )25 0,1 7% 5y feduce
the performance of the heating system at warmer
outdoor temperatures.

550-100-273/1223
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Remote Target Operation
(0-10 Vdc input)

1. This function allows a remote analog input to
regulate the supply temperature for control
operation/modulation. This can be done for any
priority.

The settings discussed below are accessed in

the priority menu for the applicable system. For
detailed explanations of the priority menus, see the
Advanced manual (part number 550-100-207).
See Figure 61 for an explanation of target
temperature vs voltage when using remote target
operation.

In the priority menu for the applicable system,
select <0-10V> for the TARGET ADJUST setting.
In the same priority menu, select the <VOLTS

Figure 61 Remote target operation

-
O .
n W7 08 7$5%(7 7(03
0 P 92/7$7( )25 DS 7§5%(7
x @r‘*'/ 1 } J‘F
> W®° 0/ 08; 7$5*(7 7(03

P 4 12/787( )25 0S: 75+ (7
- PR o

. %
I - Q
2 : >
0,1 7$5%(7 7(03

a) Yo2178:()24 0,1 7887
N 2
> 08T 7557(7 7(03 VHWSRLQW WHP'S| DW §2/78*( )25 08, 75

701 78557 7(03VHWSRLQW WHPS DW. 92/78%( )25 0,1 78¢
T 7009
ke ”8'2'}7$7*$t5)2( g g ﬁf 37$’5'* 7
S \ (
o
N~

,QSXW YROWDJH 9'&

FOR MIN TARGET> and <VOLTS FOR MAX
TARGET> values. VOLTS FOR MIN TARGET
sets the voltage value for the desired minimum
supply temperature. VOLTS FOR MAX TARGET
sets the voltage value for the desired maximum
supply temperature.

Remote Modulation Operation
(0-10 Vdc input)

1. To use 0-10 Vdc for remote modulation:
a. Go to Contractor Menu -> System Settings and
select the appropriate priority.
b. Select <INPUT 2> from System Setting menu,
then change the Input 2 source to 0-10V.
c. The priority that is assigned to Input 2 cannot
be used by any other Input.
7KH ERLOHU FRPHV RQ DW
at 0.6 Vdc. 1 Vdc = 10% input. 10 Vdc = 100%
input. These voltage settings are adjustable.

2. 9G

Variable Speed Boiler Pumping
(0—10 Vdc output)

1. Control Setup — Variable Speed Boiler Pump.

a. 0-10 Vdc Output functionality allows for control
of a variable speed boiler pump.
Connect the output to 0-10 Vdc input of the pump.
From the Contractor menu, navigate to
Diagnostics -> Manual Test Mode. See Figure 62.
With FORCE RATE highlighted, select <EDIT>
then use the arrows to force to <HIGH> and
press <SAVE>.

b.
C.

550-100-273/1223

Figure 62 Manual test mode screen

0$18%$/ 7(67 02'(

67$786
,13876

5811,1* 287'225 7(03

%/2:(5 6,%1%/

%/2:(5 63(("

6<6 6833/<)/$0( 6,*1%/
)

02'8/$7,21
%2,/(5 287
%2,/(5 ,1
6<67(0 6833/<

6<67(0 5(7851
)18(

| @

3803 92/76

d. Adjust the desired voltage to the desired delta T of
the boiler and <SAVE AS MAX VOLTS>. Change
the Pump Volts setting to AUTO to edit FORCE
RATE again. Repeat for each FORCE RATE

F D QpéedNighitioR peBdifrate sets voltage delivered

to the pump when the burner is not active.

2. Operation — Variable Speed Boiler Pump.

a. VARIABLE SPEED MAX RATE VOLTS is

desired voltage delivered to the pump when at
KLJK ¢UH

VARIABLE SPEED MIN RATE VOLTS is

desired voltage delivered to the pump when at

ORZ ¢UH

VOLTS WHEN BURNER OFF is desired

voltage delivered to the pump when the burner

is not active.

. When the burner is active, the voltage output
scales based on the boiler rate and the
constraints of VARIABLE SPEED MIN/MAX
RATE VOLTS.

6$9( $6
0$; 92/7§
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&RQWURO 6HWXS DQG 2SHUDWLRQ FRQWLQXHG

Essential Control Settings

Figure 63 Boiler essential settings, REQUIRED on initial start-up.

88

Screen branching options

1. Occurs when a control is powered up after being
s IXOO\ FRQ¢JIXUHG
wEIl'm(lAI“ 2. Occurs when a factory-installed control is powered
IRU WKH ¢UVW WLPH DSSOLHV IRU QHZ ERL
3. 2FFXUV ZKHQ D QHZ FRQWURO LV ¢UVW SRZ
a control is reset to factory defaults; this will not
be shown on new boilers as the control has been
I factory tested.

9(56,21

m &2175%$&725 0(18

(;(037 &21),508$7,21

'2(6 7+,6 %2,/(5 $1° 2 7(0 0((7 21( 25 02
7+( (:(037,21 &21°,7, ,67(" 1 7+( 0$188$

%2,/(5 6(77,1%6

<______________________________________________________

fm 69) 02 (/6 [ %2,/(5 02 (/ :$51,1* &21),85$7,21 Ve

72 &21),*85( 7+.,6 %2,/(572 8 3/($6( 6(/(&7 7T+( / &21),%8587,21

1678//(" ,1$ 6<67(0 :,7+287 $ 1(
L&ST( T+ 274(5 (56

Screens shown above are typical only.
Actual screens depend on control settings chosen.
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Control Settings Menus

Figure 64 Control display screens and typical navigation — advanced mode, mutiple boilers

WEIL-mcLAIN

6RIWZDUH
YHUVLRQ

[m 67$5783 6&5((1
%2,/(5 02" (/

69)

6<67(0 6(16256 127 $77$&+("
287'225 127 $778&+("

Keyboard: Appears when
editing name of inputs/outputs
and contractor information.

5HG %DQRHMYUSOH %

Navigation Controls
Swipe: 60LGH ¢QJHU OHIW RU ULJKW RQ WKH VFUHHQ WR QDYLJDWH IRUZ]
Press: 7TRXFK LFRQV RQ VFUHHQ WR SHUIRUP VSHFL¢{¢HG DFWLRQ

Scroll: 3ODFH ¢QJHU RQ VOLGH EDU HPSW\ VSDFH DQG KROG WR VFUROO
down to scroll.

Double tap: Applicable on editable parameters. Allows user to enter edit mode by double tapping parameter.

Screens shown above are typical only.
Actual screens depend on control settings chosen.
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&RQWURO 6HWXS DQG 2SHUDWLRQ FRQWLQXHG

Connecting the Boiler

This section shows basic and required information on

menu navigation for boiler connectivity.

For more information and settings see the Advanced
Manual (part number 550-100-207).

Figure 65 NAVIGATION menus

'$7(7,0( %S&. [, *+T

&/($1 08,17(1$1&(

. 5(/(66 67$786

%/8(7227+

21 @

)&& $& = (63 :5220 (
& (63:5220 (

Screens shown on these pages are typical only.
Actual screens depend on control settings chosen.

90

@ 3

62)7:85( %/8(7227+

6(77,1*6

%/8(7227+ 67%$786

Menu ltem

Purpose

HOME SCREEN

* Banner info

« Status image

 Fault name and reset button

e Time/Date

 Navigation buttons — 2 dots and Home
 Current temperature

* Target Temperature (when a priority is
active)

BLUETOOTH®

) &

Assembled From tested
components. Complete
system not tested.

« Allows the user to turn Bluetooth ON
or OFF. Swipe right from HOME and
press <BLUETOOTH> to reach FCC
and IC information.

Bluetooth allows the user to connect
remotely to the WM ProTool app for
wireless communication to the boiler.
The app functions include, but are

not limited to, allowing the user to
install the latest software for their
boiler control, display, and Bluetooth
radio, giving quick access to boiler
information, and providing contact
information to WM Technical Services.

)&& :LUHOHVV GHYLFH X(
registered with the U.S. Federal
Communications Commission.

,& LUHOHVV FHUWL ¢ FD|
number unique to all devices,
required for Canada.

* This device complies with Part 15 of
the FCC Rules. Operation is subject
to the following two conditions: (1)
this device may not cause harmful
interference, and (2) this device must
accept any interference received,
including interference that may cause
undesired operation.

LTXH

WLRQ
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Contractor Menus Service Menus

[AWARNING] Use this section to enter contractor’s information,

BOILER MODEL, ALTITUDE,and )8 (/ 7<3( Consumer Protection (CP) number, install date,

DUH FULWLFDO VHWWLQJV )DL O X UaddahrRuwidate vetiCeiforthamiehbddd [éfaolt is

can result in severe personal injury, death, or 12 months). The notice for maintenance shows on

VXEVWDQWLDO SURSHUW\ GDPDJH WKH GLVSOD\ DQG DXWRPDWLFDOO\
need for scheduled maintenance by the technician.

Access Contractor menus by pressing the WM Logo Select <RESET REMINDER> to reset for the next

for seven seconds from the Home screen. See the maintenance date.

Advanced Manual for more settings and information.

Figure 66 CONTRACTOR menus

Menu Item Purpose

« Set or change boiler model, control
type, high altitude setting, ODT sensor
requirement, manual reset high limit,

BOILER SETTINGS and WWSD temperature settings.

« Outdoor sensor temp adjustment.

« Restore to factory default option.

« Fuel type and blower calibration.

* These settings assign Priority 1, 2, or 3

to each of the four inputs to the control
SYSTEM SETTINGS and provide an overview of assigned

)2 priorities.

« Use to review current and historical
information, including previous
lockouts.

» Use to access Manual Test Mode.

DIAGNOSTICS

« Used to set contractor contact
SERVICE INFO information, boiler information and
maintenance dates.

Figure 67 SERVICE menus navigation

Service Info Comment
Name Contractor name to appear in maintenance reminders and during lockouts
Phone Contractor phone number
Model Displays the boiler model selected in the boiler setup
CP Number Enter the CP# of the boiler
Installed Enter the date the boiler was installed
Last Maintenance Performed Date automatically entered when RESET REMINDER is chosen by contractor
Next Maintenance Due Date automatically calculated when RESET REMINDER is selected by contractor
Interval Settings Contractor selects maintenance reminder frequency based on service history
Reset Reminder Contractor selepts this to update L.ast Maintenance Date and Next Date.

Owner uses this to ignore the reminder and update only the Next Date.

Last Calibration Date Displays date of last calibration preformed.

550-100-273/1223 91



6WDUWXS 3 )LOO WKH 6\VWHP

Clean the System

Water Chemistry

Water pH between 7.0 and 8.5

7KH VAIVWHP PXVW EH WKRURXJKO\ AXVKHG ZLWKRXW

the boiler connected, to remove sediment. The

1. Maintain boiler water pH between 7.0 and

KLIJK HOFLHQF\ KHDW H[FKDQJHU F D Q8.& HesbtbePnatéHAB Ettnus paper, or have
buildup or corrosion due to sediment, resulting in it chemically analyzed by a water treatment
substantial property damage. company.

2. ,1 S+ GLfHUV IURP DERYH FRQVXO
treatment company for treatment needed.
6RIWHQHG ZDWHU PD\ EH XVHG WR
that Sentinel X100 is also added to the system
at the proper dosage and properly maintained.
Softened water must NOT be used without
Sentinel X100 as boiler corrosion may occur.

1. If necessary, use an approved chemical cleaning
agent. Follow the manufacturer’s guidelines for 3.
cleaning procedures.

a. Alist of approved cleaning products is available
at www.weil-mclain.com.

b. See the Parts section starting on page 131 for
Weil-McLain part numbers to obtain cleaning
agents through a WM Technologies distributor. Hardness must be less than 7 grains

2. )RU ]JRQHG VA\VWHPV AXVK HDFK ]JRQH VHSDUDWHO\
through a purge valve. Consult local water treatment companies for

a. If purge valves and isolation valves are not unusually hard water areas above 7 grains hardness.
already installed, install them to properly clean

the system. Chlorine concentration must be less than 150 ppm
3. Flush the system until water runs clean. Ensure
that all piping is free of sediment. * Filling the system with chlorinated fresh water
sh-ou!d be acceptable _since the chlorine levels in
drinking water are typically less than 5 ppm.
DO NOT use petroleum-based cleaning or sealing * Do not use the boiler to directly heat swimming

compounds in the boiler system. Damage to
elastomer seals and gaskets could occur, resulting in .
substantial property damage.

Install a strainer or other mechanical separator
device if necessary to ensure sediment will not enter
the boiler.

pools or spa water.
'R QRW (00 ERLOHU RU RSHUDWH =
chlorine in excess of 150 ppm.

%HIRUH ¢OO0OLQJ WKH ERLOHU DQG V\
the water chemistry complies with these instructions.

Verify that the water chemistry meets the limitations

and requirements of all other equipment in the

system. Failure to comply can result in boiler failure

or unreliable operation.

550-100-273/1223
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Freeze Protection

[AWARNING] deposits, and other sediment in the system
YDLOXUH WR FRPSO\ ZLWK WKHVHLQXILEHW LARZVDRBQFDQ FDXVH UDSLG E
result in severe personal injury, death, or LQKLELWRUYV
VXEVWDQWLDO SURSHUW\ GDPDJH
Install a water meter or monitor water make-up
Never use automotive or standard glycol ZKHQ XVLQJ IUHH]H SURWHFWLR|Q AX
antifreeze, even glycol made for hydronic DXWRPDWLF (00 $QWLIUHH]H PD\ Ot
VI\VWHPY 8VH RQO\ IUHH]H SUHY Waewbedtnd to leak, causing concentration to
AXLGV UHFRPPHQGHG E\ :0 7THFKQROFRSIIDHMG UHGXFLQJ WKH IUHH]H SuU
IRU DSSOLFDWLRQV LQ 69) ERLOHU V\VWHPV
7KRURXJKO\ AXVK DQ\ VA\VWHP WKMHVWDWQWVYHGHH]H FRQFHQWUDWLRQ
JO\FRO EHIRUH LQVWDOOLQJ WK H condentréttbh i& IBv, €itHdd add antifreeze to
the current mixture, or drain the system and
'R QRW H[FHHG DQWLIUHH]H E\UHROXPHLWK WKH FRUUHFW PL[WXUH
Antifreeze is more sluggish than water, system with low antifreeze concentration can
DQG FDQ LQWHUIHUH ZLWK KHDWWHAVBQWHQ® bWOXKWBGCWBQWLDO SURSHUW
can develop in the boiler with antifreeze
concentrations higher than 50%, potentially 5HYLHZ WKH PDWHULDO VDIHW\|[GDW!|
FDXVLQJ GDPDJH WR WKH KHDW HJ[FWRQUKM ERLOHU RZQHU IRU WKH A
D FRS\ ZLWK WKH RZQHU IRU UHIHUH
$0ZD\V GUDLQ DQG AXVK WKH V\VWdehRind iKBrion&ixn sh@btential hazards and
EHIRUH ¢00LQJ ZLWK DQWLIUHH]H ¢ &) VXN DH GLSRAFRIEAGUWHY IRU H[SIRV XU

Antifreeze 2. Find the antifreeze percentage (concentration
by volume) needed for the freezing temperature
Senitel X500 antifreeze is approved for use in SVF from the antifreeze manufacturer’s data on the
500/600 boilers. See the Parts section starting antifreeze container.
on page 131 for obtain antifreeze through a 3. Calculate the total volume (gallons) of all system
Weil-McLain distributor. Other approved antifreezes piping and components, including the expansion
are listed on weil-mclain.com. tank and boiler. Boiler water content is listed in
Read all warnings above before using any freeze Table 27, page 142.
protection in the boiler system. 4. The gallons of antifreeze required equals the
total water volume multiplied by the antifreeze
Use the correct amount of antifreeze: percentage required.
5. 9HULI\ WKDW WKH ZDWHU ARZ UDW
1. Determine the freezing temperature needed to rise with antifreeze is in line with Table 5
protect against the lowest likely temperature the page 21 requirements.

system water will encounter.
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6WDUWXS 3 )LOO WKH 6\VWHP FRQWLQXHG

Fill and Test the Water System Purge Air from the Water System
1. Fill the system only after ensuring the water 1. Connect a hose to the purge valve. See purge/
meets the requirements of this manual. drain valves shown in piping diagrams beginning
2. Close the manual and automatic air vents and on page 22. Route the hose to an area where
boiler drain valve. water can drain and be seen.
3. Fill to correct system pressure. Correct pressure 2. Close the boiler or system isolation valve between
will vary with each application. WKH SXUJH YDOYH DQG (00 FRQQH
a. Pressure will rise when the boiler is turned on 3. Close the zone isolation valves.
and system water temperature increases. 4. 2SHQ WKH TXLFN OO YDOYH RQ W
b. Operating pressure should be no higher than make-up line.
80% of the relief valve setting for most systems. 5. Open the purge valve.
4. $W LQLWLDO (00 DQG GXULQJ ER LQpernthe/istl@ichWakes ddézGneVitta i . LAQW
thoroughly check the system and repair all leaks. ZDWHU WR UXQ WKURXJK SXVKLQJ F
is present. Close the isolation valves and proceed to
the next zone. Repeat until all zones are purged.
(OLPLQDWH DOO V\VWHP OHDNV &RQ¥WQLRWXB QWKHHVXLFNNHORSZDWHU YDC
water will reduce boiler life. Minerals can build Remove the hose. Open all isolation valves.
up, reducing heat transfer, overheating the heat Watch that the system pressure rises to correct
exchanger, and causing heat exchanger failure. FROG (OO SUHVVXUH

8. Operate and purge the system to eliminate trapped air.
5. $IWHU WKH V\VWHP KDV EHHQ ¢OOHG DQG OHDN

tested, verify that the water pH and chloride System without purge valves:
concentrations are acceptable. 1. If purge valves are not installed, open manual air
6. Verify antifreeze concentration, when used. vents in the system one at a time, beginning with the
ORZHVW ARRU &ORVH WKH YHQW ZK}
Recommended Inhibitor 2. Repeat with the remaining vents.

3. 5H¢ 00 WKH VA\VWHP WR WKH FRUU
Adding Sentinel X100 to the boiler system wiill

prevent damage to the heat exchanger. See System with a diaphragm-type or bladder-type
page 131 for ordering information. expansion tank:

1. Open the automatic air vent one turn.
1. $IWHU ¢00LQJ WKH V\VWHP DV GLU HHe¥e MeBtslai® WeK ldrvdibphragm-type or

instructions, use a caulking gun to inject the X100 bladder-type expansion tanks only.

inhibitor concentrate into the system. Alternatively, 2. 5H; 00 WKH VA\VWHP WR WKH FRUUE

¢ 00 WKH V\VWHP ZLWK ; LQ LWV OLTXLG IRUP IROORZLQJ

the instructions on the tube or container. Check Concentrations Annually
2. After adding the inhibitor to the system, allow

time for the water to circulate and mix. Check the 1. Test the pH of a sample of system water at least

inhibitor level. Add additional inhibitor if necessary. annually. The pH of the water mixture must be
3. See manufacturer instructions or www.weil-mclain. between 7.0 and 8.5. Alternately, use the Sentinel

com to determine how much inhibitor to use. inhibitor test kit to check concentration.

a. If pH is outside this range, or the inhibitor test

kit indicates low level, the inhibitor level may not
&KHFN LQKLELWRU OHYHO DW OHDVW EfQXDPIOH@W WRKEEHWRQW FRUUI
levels may change over time. Add an inhibitor as 2. Test antifreeze concentration. Follow instructions on
needed to bring to an acceptable level. Use an page 93 to determine the amount of antifreeze.
inhibitor test kit to verify. 3. Check the inhibitor level after adjustments are made.
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6WDUWXS 2 )LQDO &KHFNYV

Check for Gas Leaks

Before starting the boiler, and during initial operation,
use a leak detector or smell around the boiler and

ARRU IRU JDV RGRUDQW RU DQ\ XC

the boiler jacket door and smell the interior of the
boiler jacket.

DO NOT proceed with startup if there is any

\
LQGLFDWLRQ RI D JDV OHDN 5HSDLL

Starting the boiler up when there is a gas leak could
cause an explosion, which can result in severe
personal injury, death, or substantial property
GDPDJH

Propane Boilers:

For boilers using propane, verify it has been converted
for propane. See page 16 for conversion instructions.
The propane supplier mixes an odorant with
the propane to make its presence detectable. This
odorant can fade in some instances, and the gas
may no longer have an odor. Before startup, and
periodically thereafter, have the propane supplier
verify the correct odorant level in the gas.

Check Thermostat Circuits

1. Disconnect the two external wires connected to
the boiler thermostat terminals. See Section C
on page 73 for terminal locations. See the
Advanced Manual (part number 550-100-207) for
information on how to perform this through the
control.

2. Connect a voltmeter across these two incoming
wires. Close each thermostat, zone valve, and
relay in the external circuit one at a time. Check
the voltmeter reading across the incoming wires.

There should NEVER be a voltage reading across the
thermostat circuit wiring. If a voltage does occur under
any condition, check and correct the external wiring.
Applying voltage across the thermostat terminals will
damage the control.

550-100-273/1223

Figure 68 Test port cap removal

3. Once the external thermostats circuit wiring is
checked, and corrected if necessary, reconnect
the external thermostat circuit wires. Allow the
boiler to cycle.

Inspect and Fill the Condensate System

,QVSHFW WKH FRQGHQVDWH GUDLQ C
trap. See page 61 for component locations.

Fill the condensate trap with water:
1. Remove the test port cap from the vent adapter.
See Figure 68.
2. Pour one cup full of clean water into the test port.
3. (QVXUH WKH FRQGHQVDWH WUDS L
4. Install the test port cap onto the vent adapter.

7TKH FRQGHQVDWH WUDS PXVW EH ¢0O
during boiler operation at all times to avoid

AXH JDV HPLVVLRQ IURP WKH FRQGH:
OLQH )DLOXUH WR ({00 WKH WUDS F
SHUVRQDO LQMXU\ RU GHDWK
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6WDUWXS 23 )LQDO &KHFNV FRQWLQXHG

Inspect the Pressure Switch Hose ) ) .
Figure 69 Pressure switch tube locations

Inspect _the pressure switgh sense hose and verify JOXH 6ZLWFK
correct installation. See Figure 69. Replace the hose SERYH FRQWURO RQ WKH OHIW
if necessary.

The pressure switch sense lines must be in good

FRQGLWLRQ DQG ¢UPO\ DWWDFKHC
Incorrect placement or disconnected sense lines can
result in unreliable boiler operation.

Final Checks Before Starting the Boiler

%o Read the instructions to adjust and set up the + The Aport is connected to the barbed port (B) on the
control module. Verify that all settings have been condensate dish.
made correctly.

%0 Verify that the boiler and system are full of water
and all system components are correctly set for

operation. Venting system must be sealed gas-tight to
%0 Vent any remaining air from the system using SUHYHQW AXH JDV VSLOODJH DQG FC
manual vents. Air in the system will interfere with emissions, which can result in severe personal
circulation and cause heat distribution issues LOQMXU\ RU GHDWK
and noise.

%o Check system piping for leaks. If any leaks
are found, shut down the boiler and repair
immediately.

%o Fill condensate trap with water. See page 95
for the procedure.

%0 Verify electrical connections are correct and
securely attached.

%0 Inspect vent and air piping in direct vent systems
for signs of deterioration from corrosion, physical
damage, or sagging. Verify vent and air piping is
intact and correctly installed per this manual.
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Figure 70 Operating instructions, warning

)25 <285 63%)(7< -
5($" % ()25( 23(5$7,1*
.1 \RX GR QRW IROORZ WKHVH LAWWUXFWLRQV H[DFWO
AWARNING| iLun RU H[SORVLRQ PD\ UHVXOW] FDXVLQJ SURSHUW\
GDPDJH SHUVRQDO LQMXU\ RU OR\VV RI OLIH
$ 7KLV DSSOLDQFH GRHW& QRWHKRD®\D\BKORKD Q&/ WR WXUQ WKH JD\
HTXLSSHG ZLWK DQ LJQLWDREQHGKIYQE®HEKLAKHU XVH WRROV I Wt
DXWRPDWLFDOO\ OLJKW VKNGS OFX DIOH QFRWQRXMUQ E\ KDQG GRQ W
WU\ WR OLJKW WKH EXUQRKWREUKS®SDIAQJ LW FDOJ D TXDOLILHG VHU"
WHFKQLFLDQ )RUFHJRU DWWHPSWHG UHS
% %HIRUH 23(5$7,1* VPHOPDD QB \DXURKQG WKHUH RU H[SORVLRQ
DSSOLDQFH DUHD IRU JDV %H VXUH WR VPHO
QH[W WR WKH IORRU EHFIRXQRW XWH SDKLVY\D$SOLDQFH LI DQ\ SDU
KHDYLHU WKDQ DLU DQGKDWVOBHWWX\QIEHH R  JWKHHU ,PPHGLDWH O\
IORRU 6HH EHORZ FDOO D TXDOLILHG JHUYLFH WHFKQLFLDC
LQVSHFW WKH DSSOUDQFH DQG WR UHSOI
DO\ SDUW RI WKH FAQWURO V\VWHP DQG
DO\ JDV FRQWURO EKLFK KDV EHHQ
XOGHU ZDWHU
“+$7 72 '2 ,) <28 60(// *$6
£ 'R QRW WU\ WR OLIKW DQVPBISGLDWHE\ FDOJ \RXU JDV VXSSOLH
URP D QHLJKERU V BKRQH )ROORZ WKH
f 'R QRW WRXFK DQ\ HOHFIWDWLYXBAONLEK 6 R QMW XFWLRQV
XVH DQ\ SKRQH LQ\RXU EXLOGLQJ
£ ",T\RXFDQQRW UHDHK \RXU JDV VXSSOLH
FDOO WKH ILUH GHSOUWPHQW
B o: 5571+ 1675827, 21

6WRS 5HDG WKH VDIHW\ LQIRUPDWLRQ DW %&%{YBF% WkLv oBEHE "NV pskoLpo
HTXLSSHG ZLWK DQ LIQLWLRQ GHYLFH ZKLFK DX LFDOO\ OL V WKH EXUQHU
WU\ WR OLJKW WKH EXUQHU E\ KDQG b . -

6HW URRP WKHUPRVWDW V WR ORZHVW VH ULI\ H[W PUPQIXDI® [JDV F
RSHQ YDOYH KDQGOH SDUDOOHO WR JDV SLS

7XUQ 2)) DOO HOHFWULFDO SRZHU WR WKH D 1

5HPRYH ERLOHU DFFHVV GRRU

7XUQ ERLOHU PDQXDO JDV YPOYH KDQGOH FORFNZL ‘ WR RSHKHQ JD\
VXSSO\ i )

‘DLW ILYH PLQXWHV WR FOHDU RXW DQ\ JDV HQ VPHOO IRUSLYV LQFOXALQJ Q
WKH IORRU ,/ \RX VPHOO JDV 6723 )ROORZ % LQ WKH VDIHW\ LOIRUPDWLRQ (WR Wk
OHIW I \RX GRQ W VPHOO JDV JR WR WKH QH[W VWHS

7XUQ 21 DOO HOHFWULFDO SRZHU WR WKH DSS “FH )

6HW WKHUPRVWDW V WR GHVLUHG VHWWL Q Jum(as

7KH GLVSOD\ ZLOO VKRZ V\PEROV DQG WH[W G “LELQJ WKH MXV RI WKHI ERLO
SURFHHGV WKURXJK LWV RSHUDWLQJ VHTXHQFH l

L WKH DSSOLDQFH ZLOO QRW RSHUDWH ZKHEH WK B BREROO, IR K40 W 0 5 bl
KRW IROORZ WKH LQVWUXFWLRQV 7R 7XUQ @bpPY 7R $SSOLDQFH EHORZ DQG HDOO \|
VHUYLFH WHFKQLFLDQ RU JDV VXSSOLHU

B /851 2)) *s6 72 7+( $33/,s1
6HW URRP WKHUPRVWDWYVY WR ORZHVW \&HJWWHQH[WHUQDO PDQXDO JDV FRFN DOYH
7XUQ 2)) DOO HOHFWULFDO SRZHU WR WIS D@BOBBQRMH ERLOHU DFFHVV GRRU J7XUQ
FORFNZYVH ~ = WR FORVH JDV VXSSO\
5HLQVWDOO ERLOHU DFFHVV GRRU

550-100-273/1223

97



6WDUWXS 3URFHGXUH

Starting the Boiler

Table 16  Acceptable combustion values
1. Apply power to the boiler via the service switch. High Fire Low Fire
2. Follow the operating instructions on page 97. Fuel % CO O ppm % CO O ppm
3. ,1 WKLV LV WKH ¢UVW WLPH SRZHULQI WKH E ‘LfQH' UHTH U \!\!Fg
the Control section starting on page 83. NG 9.50 jr10.04 <100 9.00 f'log <50
4. Complete the setup Wizard. The Wizard is : :
recommended for all boilers because it guides the | P 1050 £05 | <150 |10.00[*05 <50
user through setups for muItipIe applications. . yalues above are with the boiler fror_]t dqor removed. Values will
increase about 0.2% once the door is reinstalled.
5. Ensure all connected sensors are detected and the  7KH ORZ ¢ WK\ EH ORZHU WKDQuadsH KLIK ¢UH ¢
FRUUHFW ERLOHU PRGHO LV LGHRW)kRyHGwKH QiWurGHtWH WRAHQHVKDQ WKH Kl
the cause and correct before proceeding. *)RU /3 WKH ORRXYWH B ORZHU WKDQ WKH KL
; e ; » Values above are for altitudes up to 2,000 ft.. For higher altitudes,
6. Check water, vent, air and gas piping again fOI‘. CO, may be slightly lower and CO slightly higher. Refer to Table 18
leaks. If any leaks are found, shut down the boiler page 117 for more information.
iri i * Reinstall the boiler door after completing service.
and repair immediately. pleting

Troubleshooting Startup Issues

5. While still in Manual Test Mode, and with FORCE
RATE highlighted, select <EDIT>. Using the up

1. Check for loose connections, a blown fuse, or if and down arrows, select <HIGH> and press
WKH VHUYLFH VZLWFK LV LQ WKH R$EABERVReWLtdREure 62, page 87.
2. Is gas turned on at the meter and at the boiler? 6. /RRN DW WKH ADPH WKURXJK WKH
3. Are control settings correct for the application? ZLQGRZ 7KH KLJK ¢UH ADPH VKRX!
4. Is the warm weather shutdown activated? stable. The burner surface should be covered
5. Are thermostats set below room temperature? with orange dots.
6. Are external limit controls open (if used)? Is the 7. 5HPRYH WKH WHVW SRUW FDS IURF
boiler water temperature above 200°F? adapter. Insert a combustion test probe. For test
7. Are the closure switch contacts open? port location, see Figure 68, page 95.
8. Isincoming gas pressure within the limits of the 8. Test for CO, and CO. The CO, values must
minimum and maximum values given on page 637 comply with Table 16. If results are acceptable,
9. If none of the above corrects the issue, refer to the proceed to the next step. If not, follow the

Troubleshooting section starting on page 119.

Check Flame and Combustion

instructions under the Gas Valve Adjustment
section starting on page 99 to set the positions

RI WKH WKURWWOH DQG RfVHW UH

9. To check the natural gas input (as needed):

1. Ensure that all load devices, such as control a. 7XUQ Rt RWKHU DSSOLDQFHYV
valves, radiators, and air handling units, are in b. Operate the boiler for 10 minutes.
RSHUDWLRQ WR SUHYHQW WKH E R4t @tHHé ndtuRPgas nret, QehsBré time in
during adjustment. The load devices must be able seconds required to use one cubic foot of gas.
to shed or dump the heat created by the boiler. d. Calculate the gas input:

2. Naylgate tp the Manual Test Mode screen under 3600 x 1000
<Diagnostics>. - Btuh

3. [Initiate a call for heat on a thermostat input. number of seconds from step ¢

High Fire Check:

4, ODNH VXUH WKH PD[LPXP ¢ULQJ
maximum given in Table 18, page 117. Adjust as
necessary.

98

e. Btuh calculated should approximate input rating
on boiler rating label.
UDWH LV VHW WR WKH
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Check Flame and Combustion, continued Figre 71 7KURWWOH DQG REVHW UHJXODW

Low Fire Check:
21 VHW $GMXVWPHQW
10. In Manual Test Mode, and with FORCE RATE
highlighted, select <EDIT>. Using the up and
down arrows, select <LOW> and press <SAVE>.
Refer to Figure 62, page 87. oo
11. /RRN DW WKH ADPH WKpRXJK WK
ZLQGRZ 7KH ORZ ¢(¢UH ADPH VKR
a uniform orange color, and evenly distributed
over the burner surface.
12. Repeat the combustion test as instructed in the
previous steps.
13. Set the FORCE RATE back to <AUTO> and
press <SAVE> before exiting the Manual Test
Mode screen.
a. The control will automatically reset the force

GIEINAI Y IKWV
€ <P

_RWWOH $GMXVWPF

rate to AUTO mode 30 minutes after last button UHPRYH EOXH EDS WR H
press.
14. 5SHLQVWDOO WKH YHQW AXH FDS DQG HQVXUH LW LV VHDOHG
1. Throttle screw adjustment is only necessary
_ LI VSHFL,HG HOVHZKHUH LQ WKLYV

7KH YHQW AXH FDS PXVW EH LQVW D OcOrkbGstidhResSindidate Ghevneed. See Check

AXH JDV VSLOODJH LQWR WKH ERL O HAlhntQrid@BibXstidth or) Pagegd8 tbHtesting.

to comply can result in severe personal injury, 2. Boiler behavior could indicate a need to check

GHDWK RU VXEVWDQWLDO SURSHUWWVREPEPRVWLRQ YDOXHYV DW KLJK ¢UF
* 'L"FXOW\ LJQLWLQJ

Gas Valve Adjustment « 3RRU ADPH VWDELOLW\ DW ORZ ¢
e Combustion noise

» High carbon monoxide values

$GMXVW WKH WKURWWOH RU R0V HW. VGobhbLEtdR @&aiing3 mug beHakdr &t both high

to meet the combustion values givenin 7DEOH (UH DQG ORZ ¢UH 6HH )LJXUH IRU

page . Do not attempt to adjust the throttle screw 4. If gas valve adjustment does not correct the issue,

DW ORZ ¢UH &RQ¢(¢UPDWLRQ RI WKH FBhutlddwh ihe ibieZanglddttetsBy0ur local WM
PXVW EH PDGH EHIRUH DGMXVWLQJ W TFeehrilagies! Mpresendaxive.D WL Q J

screw. 5. For a coarse throttle adjustment on the gas valve,
carefully tighten the throttle screw until it bottoms
ACAUTION | out
$GMXVW WKH WKURWWOH DQG RUVHW RoFdttta Yad bQilexs ook the throttle screw out
LQFUHPHQWYV 2 and 1/4 turns after tightening.
b. For propane boilers, back the throttle screw out
_ 1 and 3/4 turns after tightening.

'2 127 DWWHPSW WR DGMXVW WKH 6V KNavigadiewd Ghiel DiwghoRtizd/rhievil to start
VFUHZV XQOHVY GRQH E\ D TXDOL¢ HGdjMgthhert(sQLFLDQ ZLWK
FDOLEUDWHG FRPEXVWLRQ WHVW LQVWUXPHQWY )DLOXUH

to comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

550-100-273/1223 99



6WDUWXS 3URFHGXUH FRQWLQXHG

Gas Valve Adjustment, continued Maximum and Minimum Final Check

+LJK ¢UH DGMXVWPHQW 1. 7XUQ WKH ERLOHU R WKHQ UHVW

IMPORTANT PRGH DW KLJK ¢UH ,(8tihy ldvel WKH &

$GMXVW RQO\ WKH WKURWWOH VFUH%E%H&';LPJQ(L?U& XQFKDQJHG DQG F

7. JRUFH WKH ERLOHU WR KLIKZ: O G '@S'?/m%\?%p“’“ DQG FKHFEN WK
output. uré'the CO, setting level has remained

blower speed has achieved the RPM listed in
Table 18, page 117.

8. Allow adequate time for the combustion analyzer
to stabilize. Take CO, and CO readings. Refer to
Table 16, page 98 for acceptable combustion
values.

9. If the CO, is high or low, remove the top cover of
the gas valve and adjust the input with a 4 mm
Allen wrench.

a. If CO, is high, turn the throttle screw CLOCKWISE
in small increments to decrease the input.

b. If CO,is low, turn the throttle screw
COUNTERCLOCKWISE in small increments to
increase the input.

10. Allow the boiler to stabilize before taking another
reading. This typically takes 20-30 seconds.

11. Continue until the desired CO, value is achieved.

12. 8RQ¢UP WKDW WKH &2 LV ZLWKLQ

13. Reinstall the top cover on the gas valve.

XQFKDQJHG DQG FRQ/,UP WKDW &2
3. BHSHDW WKH VWHSV XQGHU KLJK ¢

ORZ ¢UH DGMXVWPHQW LI QHFHVVI
4. If any assistance is needed during the set up

procedure, and the issue cannot be addressed

with the information provided in this manual,

contact WM Technologies Technical Services.
&KHFN , JQLWLRQ 6\VWHP 6DIHW\ €

1. $IWHU WKH ERLOHU KDV EHHQ LQVW
2. 6KXW Rt WKH PDQXDO JDV YDOYH
GRZQVWUHDP RI WKH JDV YDOYH
to the boiler.
3. Turn on the boiler. The ignition sequence will
start, but the burner will not light.
4. The boiler will lockout after some time. The
gﬁ_plg)ﬁ n will turn red and the control will
e a solid red alarm; this means the boiler tried
to ignite without success. There is one retry
; before lockout, which is in accordance with
/RZ(’_UI_|DG MXVWPHQW ASME CSD-1, latest edition. The ignition system
IMPORTANT safety device is working properly when the
$GMXVW RQO\ WKH RUVHW UHJXODW LIGKow pedfdirds bR ibdiaRinghiktstep.
5. Clear the lockout condition by selecting <RESET

14. Adjust the boiler to 0% (minimum output) and CONTROL> in the red lockout box.
DOORZ WKH ERLOHU WR VWDELOG&] iDpe& Rédngabual §sisvelvée 8 Gesume fuel supply.
value during operation. See Table 18, page 117. Check the System for Leaks

15 5HPRYH WKH 7 7RU[ KHDG FDS IAWARNING] VFUHZ

adjustment. See Figure 71, page 99.

a. IftheCO, LV KLJK WXUQ WKH RV HU YIEFHH b sealgd gas-tight to
screw COUNTERCLOCKWISE in very small SUHYHQW AXH JDV VSLOODJH DQG FC
increments to decrease the inpu. emissions, which can result in severe personal

b. Ifthe CO, LV /RZ WXUQ WKH RiVHW @MX¥d oYK RU VXEVWDQWLDO £

screw CLOCKWISE to increase the input.

16. Allow the boiler to stabilize before taking another - ] '
reading. This may take a few minutes. 2. Move an inspection mirror around all heat

17. Continue until the desired CO, value is achieved. exchanger cover plate joints at the top of the
18. &RQ:;UP WKDW WKH &2 LV ZLWKLQ Wleroshesk ffoaksg

Table 16, page 98.
19. Reinstall the T40 Torx head cap.

1. 2SHUDWH WKH ERLOHU RQ KLJK ¢U
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Check the System for Leaks, continued

3. Inspect the joints between the condensate dish,
vent adapter, and vent pipe.

4. Check for gas-tight seals at every connection and
seam of air and vent piping.

5. Aleak appears as vapor on the surface of the
mirror. In addition, look for signs of weepage or
other indications that there may be leakage.

6. If there is any indication of a leak at any joint,
shut down the boiler immediately.

a. Tighten the retaining screws or nuts if possible.
Do not over tighten.

b. If tightening the screws or nuts does not correct
the issue, disassemble the components where the
leak appeared. Use the procedures given in the
Maintenance section, starting on page 103.

¢. When disassembling components, inspect
gaskets to see if there is any damage. Replace
damaged gaskets.

Contact WM Technologies Technical Services if the
problem cannot be address with the information
provided in this manual.

Gas Valve Leakage Testing

Refer to the gas valve manufacturer’s instructions
for the procedure to test the valve. Use the following
procedure to turn on the two solenoid valves located
on the gas valve one at a time.

1. 7XUQ R¥ SRZHU WR WKH ERLOHU
2. Obtain the gas valve test harness, located in the
envelope assembly included with the boiler.
Disconnect the gas valve electrical harness.
4. Plug in the gas valve test harness between the

gas valve and the gas valve electrical harness.
5. Ensure both test harness rocker switches are in

the ON position.

AWARNING |

DO NOT connect a manometer to the manual or
DXWRPDWLF JDV YDOYH 7KH KLJK

w

Figure 72 Ignition sequence timing

*1,7,21 6(48(1&( 7,0,1*
<—| %/2:(5 |—>
| *$6 9$/9( |—>
| ', 5(&7 63%$5. —>
N _
6(&21'6

6. Turn on power to the boiler.

Give the boiler a call for heat.

8. Verify that the boiler operated through a normal
ignition sequence. See Figure 72.

9. Operate each of the gas valve solenoids
individually.

Turn the test harness rocker switches to OFF.

Turn on one of the rocker switches.

Provide a call for heat.

When the gas valve is energized, only one

indicator should light, V1 or V2. See Figure 71,

page 99.

e. Use a piece of tape to label this rocker switch as
V1 or V2, depending on which indicator lit up.

f. Label the other rocker switch with the name of
the other indicator light (V1 or V2).

9. 3RZHU WKH ERLOHU RQ DQG Rt 8
switches to operate solenoid V1 or V2
independently as called for in the gas valve
manufacturer’s leak test instructions.

10. 2QFH WHVWLQJ LV FRPSOHWH WXL
boiler.

11. Disconnect the gas valve test harness, and place
it back into the envelope assembly for future use.

12. Reconnect the gas valve electrical harness.

IMPORTANT

The gas valve electrical harness must be
reconnected to return the boiler to normal function.

N

cooTp

MDTEMN BrPpdvieRt@ théy holter.

EORZHU FRXOG SX00 AXLG LQWR W& Bpérat®/th® haded thraugh &rkignition cycle to
FRXOG GDPDJH WKH JDV YDOYHV )D LeGs¥re ptopéioper@tieis O \

can result in severe personal injury, death, or
VXEVWDQWLDO SURSHUW\ GDPDJH
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OHUL¢{FDWLRQ &KHFN /LVW

%0
%0

%0
%0
%0
%0
%0
%0
%0
%0

%0

%0

%0

%0

102

9HUL{HG WKDW WKH FRQWURO L%
9HUL¢{¢HG WKDW WKH ERLOHU DQG
DUH ¢OOHG ZLWK ZDWHU" %0
9HUL¢{HG ZDWHU pdgei®PVWU\ SHU
Automatic vents opened one full turn (if used)?

Air purged from the system?

Filled the condensate trap with water?

Thermostat circuit wiring checked to ensure

there are no stray voltages?

Followed the operating instructions in Eigure 70,

page 977

%0
%0

%0

9B RIROE@WHSOAR LIRHHFW MW\GMXVWHG
K&tD20he@BLVWULEXWLRQ XQLWYV

Cycled boiler with thermostat and DHW aquastat

(if installed)? Raised to highest setting and
YHUL;HG WKH ERLOHU JRHV WKUR
F\FOH" /RZHUHG WR ORZHVW VHWYV
ERLOHU WXUQV Rt"

Measured natural gas input?

&KHFNHG LQFRPLQJ JDV SUHVVXULE

page 63?
Observed several operating cycles for proper

%XUQHU ADPH DQG FRPEXVWLRQ YéperatiphpG SHU SDJHV

98-99? %0

Set room thermostat to desired room

9HUL¢{¢HG FRQWURO RSHUDWLRQ IRtgmpgSdird? KHDWLQJ DQG

DHW (if used) per this manual? %0

If installed, set DHW aquastat to desired DHW

THVWHG DGGLWLRQDO ¢HOG LQVW Bto@yeltempdRa@QU ROV" 9HUL¢HG

these controls cause automatic reset or manual %o

lockout as desired?

Reviewed all instructions shipped with this boiler
with the owner or maintenance person?

6HW DGGLWLRQDO ¢HOG LQVWD G HIGOO HREL WQFWR W URVW DMRODWLRQ D

system temperature requirements?

Adjusted balancing valves and controls to
provide the correct temperature to the system
per system design?

%0

%0

on page 1467
Filled out the warranty registration card and sent

it to WM Technologies?
Return all instructions to the envelope, and either

9HUL¢{¢HG WKDW WKH WKHUP RV W D WgitteHt Dowhe@@néf, LoF &8 itwnRite thé/boiler

set properly (if available)? See page 71 for
requirements.

housing. Instructions must be available for all
service and adjustment of the boiler.

550-100-273/1223



This section is intended to provide maintenance Preventative measures include the following:

instructions and timing for the boiler. * Avoid breathing in dust.
e :HDU ORQJ VOHHYHG ORRVH ¢WWL
Section Contents and eye protection.
Maintenance — General . . . . . . .. ... . ... ... 103 + Use an N95 respirator
Annual Inspection . . . .. ... ... 104 « Handle cover plate components, refractory
Annual Startup . . . . ... 107 insulation, and gaskets carefully.

If replacement is necessary, remove the parts and
ODLOQWHQDQFH 3 *HQHUDO insulation from the boiler and place into a plastic

bag for disposal.

[AWARNING] « Wash potentially contaminated clothes separately

7XUQ RU SRZHU WR WKH ERLOHU E H frBnudthed othividgd Risk Ehel clothes washer

operation except as noted otherwise in this thoroughly afterwards.

PDQXDO )DLOXUH WR WXUQ RO HOHFWULFDO SRZHU FDQ

cause electrical shock, which can result in severe Current NIOSH recommendations can be found on

SHUVRQDO LQMXU\ RU GHDWK the NIOSH website at www.cdc.gov/niosh/homepage.
html. NIOSH approved respirators, manufacturers,

Handling Ceramic Fiber Materials and phone numbers are also listed on this website.

[AWARNING] NIOSH stated First Aid for contact or irritation:

The cover plate components, refractory e Eyes: Irrigate immediately

insulation, and gaskets contain ceramic » Breathing: Fresh air

JEHU PDWHULDOV WKDW KDYH EHHQ LGHQWL¢HG

as carcinogenic, or possibly carcinogenic, Perform Startup and Checkout

WR KXPDQV $YRLG EUHDWKLQJ LQ GXVW S$YRLG

FRQWDFW ZLWK VNLQ DQG H\HV :HAkér agyR@idtevidntehprocedure, verify operation
ORRVH ¢ WWLQJ FORWKLQJ JORY H Vf tHe QoierHReindsibgraid ieingtalliRgomponents
ZKHQ ZRUNLQJ RQ WKH ERLOHU 8\tHn Ehahge boHelFddhaWvioL Eall@v the complete
GXVW UHVSLUDWRU 1 )DLO XUH pbReduiR FoS0ileraDd BysidtvsKaduy beginning on
LQ VHYHUH SHUVRQDO LQMXU\ RU gagdOw K

&HUDPLF ¢EHUV FDQ EH FRQYHUWI-[.AVV.ARN!NG._]VWREDOLWH LQ

very high temperature applications. The international Wiring errors can cause improper and dangerous
Agency for Research on Cancer (IARC) has RSHUDWLRQ /DEHO DOO ZLUHV WR H
concluded, “Crystalline silica inhaled in the form of FRQQHFWLRQ 1HYHU MXPSHU E\SDV
guartz or cristobalite from occupational sources is HIFHSW IRU PRPHQWDU\ WHVWLQJ )L
carcinogenic to humans (Group 1).” can result in severe personal injury, death, or

Use of an N95 respirator is based on the OSHA VXEVWDQWLDO SURSHUW\ GDPDJH

requirements for cristobalite at the time this
document was written. Other types of respirators may
be needed depending on the job site conditions.
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$QQXDO ,QVSHFWLRQ

First-Year Special Inspection

Obtain a Boiler Annual Maintenance Kit (part number d. Make sure there is no blockage or accumulation
EHIRUH DWWHPSWLQJ WKH ¢ WwhébrisHDhé burner or burner ports. Replace

inspection to ensure all needed parts are available. the burner if necessary.

This kit includes a heat exchanger cover plate e. Check the burner mesh for tightness.

gasket, burner gasket, new ignition electrode, igniter f. Make sure to follow the inspection procedure

JDVNHW DQG D ADPH VHQVH URG ZL WifivehdN paiV#016 HH WKH

Parts section starting on page 131 for ordering g. Disconnect the condensate trap and drain lines;

information. These parts must be on hand when LQVSHFW WKHQ AXVK WKRURXJK

SHUIRUPLQJ WKH ¢UVW \HDU LQVSHFWUR Q0L W\KKH VHEIBEEI\SF MW KD H V

replacement must be completed. 2. Determine any follow-up maintenances and

[AWARNING] service needs based on the pondition of the heat

exchanger and condensate lines.
)DLOXUH WR UHSODFH WKH LWHPV Od WiidheatzkRavider ZHowsFubstantial fouling,
needed can result in severe personal injury, or if the condensate lines show accumulation

GHDWK RU VXEVWDQWLDO SURSHUW\ dbde@menht]schedule a follow-up service call
[AWARNING] WR SHUIRUP WKH ¢UVW \HDU LQV
service call should be sooner than the normal
'R QRW XVH FRPSUHVVHG DLU WR FO HID2nomisHetvXdd @dpéttions.
J)DLOXUH WR FRPSO\ FDQ UHVXOW L (. HeanyHaulihgDHhe\exrkabger or condensate
LOQMXU\ GHDWK RU VXEVWDQWLDO S UiResS iddicdfas gobsible ddinbustion air
contamination. Inspect the air inlet area
1. No later than 12 months after the boiler is carefully. Remove all possible contaminants.
LQVWDOOHG SHUIRUP D ¢(UVW \HD USkapdde3¢df pradpctR to sveidd

boiler. The inspection should include the following
VSHFL¢{¢F LQVWUXFWLRQV LQ Dem WR URXWLQH DQQXDO

start-up procedures. &RUURVLRQ DQG FROQWDPLQDWLRQ F
a. Inspect the heat exchanger and clean if eliminated to ensure reliable operation of the boiler
necessary. See page 111 for access and and system. Failure to eliminate these causes can
cleaning procedures. result in substantial property damage.

b. Inspect the cover plate insulation and gasket.
Replace if not in good condition.
c. Remove and clean the burner thoroughly with
one of two methods:
* Vacuum the burner. Be careful not to rub or
VFUDSH WKH ¢EHU PHVK
e Flush the burner with water. Rinse the
burner down. Allow time for the burner to dry
completely before reinstalling.
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General Inspection Information

AWARNING |
The boiler should be inspected and started at the Jacket door gaskets must be intact and must
beginning of the heating season annually, only by a SURYLGH D UHOLDEOH VHDO )DLOXU

TXDOL{¢HG VHUYLFH WHFKQLFLDQ resultin severe personal injury, death, or

The maintenance and care of the boiler designated VXEVWDQWLDO SURSHUW\ GDPDJH
on page 106, and explained on the following
pages, must be performed to assure maximum boiler 3. Remove the venturi air inlet silencer and clean if

H"FLHQF\ DQG UHOLDELOLW\ necessary. Reinstall the silencer.
Inspect any issues reported by the owner and 4. Vacuum any sediment from the inside of
correct before proceeding. the boiler and components. Remove any

obstructions.
NOTICE

Failure to service and maintain the boiler and system Inspect and Clean the Condensate Trap
can result in equipment failure.

1. Inspect the condensate trap. If the trap has

[AWARNING] accumulated debris, remove the trap and clean.
Do not use solvents to clean any of the boiler
FRPSRQHQWY 7KH FRPSRQHQWYV FH
damaged, causing unreliable or unsafe operation, If removing and reinstalling the trap, see page
which can result in severe personal injury, death, for more information.
RU VXEVWDQWLDO SURSHUW\ GDPDJH

2. Loosen the hose clamps from the condensate
AWARNING |

trap inlet and outlet connections. Remove trap
7XUQ RGU SRZHU WR WKH ERLOHU EHIRUHGDAXRWVKHDY LFHHH G H G

operation except as noted otherwise in this 3. Ensure there are no visible cracks or damage
PDQXDO )DLOXUH WR WXUQ RU HOH FtatheltiaR MaleRu¢lthle RIBt@nd outlet
cause electrical shock, which can result in severe connections are in good condition.
SHUVRQDO LQMXU\ RU GHDWK 4. Reinstall the condensate trap.
5. Fill the trap with fresh water by pouring into the
Inspect the Boiler Area AXH DGDSWHU WHVW SRUW &RQWI
ZDWHU EHJLQV ARZLQJ RXW RI WKI
1. Verify the boiler area is free of any combustible line. Make sure the trap line is unobstructed and
PDWHULDOV JDVROLQH DQG RWKHARZD R B B B¢ %HEoAMRdieinformation.
and liquids. 6. Verify all the connections are made with no leaks
2. Verify the air inlet area is free of any contaminants to complete installation.
listed on page 30. Remove any contaminants
that are present in the boiler intake air vicinity. If Inspect All Piping for Leaks

the contaminants cannot be removed, reinstall the

air and vent lines per this manual. [AWARNING]
(OLPLQDWH DOO V\VWHP RU ERLOHU
Inspect the Boiler Interior and Jacket Door comply can result in severe personal injury,
Gaskets GHDWK RU VXEVWDQWLDO SURSHUW

1. Remove the jacket door and inspect the interior of  Inspect all water and gas piping. Look for signs of

the boiler. leaking lines. Correct any issues found. See the
2. Visually inspect the jacket door gaskets in front procedure on page 63 for checking gas lines.

of the cabinet. Make sure all gaskets are in good
condition. Replace any damaged gasket.
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WU XF\

>
$©QQXDO ,QVSHFWLRQ FRQWLQXHG

Seg/ice and Maintenance Schedules

Segvice Technician
(use this manual for instructions)

Owner Maintenance
(see the User Manual for instructions)

%0
%0
%0

%0

%0
%0

%0

%0

%0

%0
%0

%0

%0

%0

%0
%0
%0

%0

General:

Investigate reported issues.

&OHDQ WKH FRQGHQVDWH WUD
&KHFN IRU OHDNV ZDWHU JDV
condensate).

Check system water chemistry, inhibitor level, and
antifreeze concentration, if used.

Check boiler relief valve.

9HULI\ AXH DQG DLU OLQHV DU
sealed tight.

Verify operation of the combustion air damper, if
used.

Check system water pressure, system piping, and
expansion tank.

&KHFN LJQLWLRQ HOHFWURGH
Inspect, clean, and check spacings.
Check ignition and ground wiring.
Check control function and settings:
High gas pressure switch
Low gas pressure switch
IRZ ZDWHU FXW R*
Operating and high limits
Check wiring and connections.
Perform startup checkout and performance
YHUL,{FDWLRQ EHJLQQLQJ ZLW

page 92.
&KHFN WKH KLJK AXH SUHVVXU

page 114.
,QVSHFW ADPH IRU VWDELOLW\
&KHFN WKH ADPH VLJQDO

&OHDQ WKH KHDW H[FKDQJHU LU
more than 30°F above return water temperature.

Check the blower speed settings.

QG ¢00 ZLW
H Daky

%o Check the boiler area.
K9 PREFHAZ BN S
%o Check pressure/temperature gauge.
%0 Verify the boiler panels are securely in
place.

i L

D JRRG FROQ

ELWLRQ DQG

%0
%0

Check the vent piping.
Check the air piping.

$QQXDO 6WDUW XS DOVR VHH WKH ¢UVW \HDU LQVSH

%0
%0

%0

Additional actions if combustion or performance
indicate the need:

Clean heat exchanger

Remove the burne( and clean with a vacuum

RU ZDWHU AXVK RQO\ 5HIHU W
warnings on page 110.

Vacuum the blower.

%0

Review:

Review with the owner

Monthly %o Check the relief valve.
. %o Check the condensate drain system.
DQ{> ADPH VHQYV M, WR&zWthe air vents.
. % 7THVW ORZ ZDWHU FXW R
Periodically test button.
6WDUWXS )LQO WKH 6\VWHP
H VIZLWFK SHU
DQG XQLIRUPLW\
R Every 6 %o Check the boiler gas and water piping.
I AXH IWd'hﬁ‘]% HUL \%o)(@d'érd’fevthe relief valve.
R LQV V\Elr’l&( BfW LR Q‘% Qh(at%own the boiler (unless the boiler
Season is used for domestic water).

AWARNING |

JROORZ WKH VHUYLFH DQG PDLQWHQDQFH SURFHGXUHV JLYHQ WKURXJI
)DLOXUH WR SHUIRUP VHUYLFH DQG PDLQ\
J)DLOXUH WR IROORZ WKH GLUHFWLRQV LQ WKLV PDQXDO DQG |
GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

VKLSSHG ZLWK WKH ERLOHU
VA\VWHP

SHUVR

106

QDO LQMXU\

Print or photocopy this page to keep an annual record
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$QQXDO 6WDUWXS
Check Air Openings

1. Verify that combustion and ventilation air
openings to the boiler room and building are open
and unobstructed.

2. Check operation and wiring of automatic
combustion air dampers, if used.

3. Verify the boiler vent discharge and air inlet are
clean and free of obstructions.

Failure to reinstall or repair a combustion air damper
can result in nuisance shut downs or substantial
property damage.

Flue Vent System and Air Piping

b. Make sure the vents do not leak.
c. Replace any leaking vents.
5. Check the system water chemistry. See page 92.

Check the Boiler Relief Valve

The safety relief valves must be inspected at least
once every three years. This inspection must only
be done by a plumbing contractor or authorized
inspection agency, not by the owner.

However, the safety relief valve lever must be
operated at least once per year to ensure waterways
are clear. This can be done by a contractor,
maintenance personnel, or owner.

Before operating any relief valve, ensure it is piped
with its discharge in a safe area to avoid severe scald
potential. See Relief Valve Installation on page 20

1. 9LVXDOO\ LQVSHFW WKH HQW LU Hefné proddaedingy fHirQan L Q J

system, and air piping if installed, for blockage,
deterioration, or leakage.

2. Inspect both 3-in-1 adapters. Ensure the gaskets
are in good condition and properly seated
between the condensate dish and the adapters.

3. Repair any joints that show signs of leakage in
accordance with vent manufacturer’s instructions.

4. When air is ducted to the boiler, verify that the air
inlet pipe is connected and properly sealed.

AWARNING |

1. Remove and inspect the valve and its
components.

a. Ensure the valve has no corrosion, and make
sure the valve and discharge line have not been
tampered with or altered.

b. Water conditions or some natural occurring
conditions may corrode the valve or its
components over time, making the valve
inoperative.

c. If the relief valve weeps or will not seat properly,

J)DLOXUH WR LQVSHFW IRU WKH D ERY Hrepl&@®ttelviivie REQsUrel@ @ason for the

have them repaired can result in severe personal
LQMXU\ RU GHDWK

Check the Water System

=

Verify all system components are correctly
installed and operational.

valve weeping is the valve itself, and not the
over-pressurization of the system due to a
waterlogging or under-sized expansion tank.
2. Operate the safety relief valve lever.
a. ,] QR ZDWHU ARZV ZKHQ RSHUDWI
valve is inoperative and must be replaced.
3. Ifrelief valve replacement is necessary, shut

2. &KHFN WKH FROG ¢0O0O SUHVVXUH | BounW&ibbdilef uritivaHhBw reli€f Galve has been

verify it is correct. Refer to the minimum water

SUHVVXUH VSHFeEDMdeRQV LQ

3. Watch the system pressure as the boiler heats
up during testing to ensure the pressure does not
rise too high. Excessive pressure rise indicates
an issue with the expansion tank, such as
incorrect sizing or other performance issues.

4. Inspect automatic air vents and air separators.

installed by a licensed contractor or inspection
agency.

AWARNING |

J)DLOXUH WR UHLQVSHFW WKH ERLOHU
components as directed can cause unsafe pressure

buildup, which can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ ¢

a. 5HPRYH WKH DLU YHQW FDSV DQG EULHA\ SUHVV WKH
SXVK YDOYH WR AXVK WKH YHQW 5HLQVWDOO WKH FDSV

550-100-273/1223
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$QQXDO 6WDUWXS FRQWLQXHG

Check the Expansion Tank Diaphragm- or bladder-type: Welded gas tight with
a rubber membrane to separate the tank pressurizing

Expansion tanks provide space for water to move air and the water. This tank may be located at any

in and out as the heating system water expands or point in the system, but it is most often found near the

contracts due to temperature increases or decreases.  boiler.

Tanks may be open, closed, diaphragm, or bladder « Systems with a diaphragm- or bladder-type

type. expansion tank require at least one automatic air

vent, preferably located on top of an air eliminator,
Open-type: Located above the highest radiator or as shown in this manual.

baseboard unit, usually in the attic or a closet. This

W\SH KDV D JDXJH JODVV DQG RY HHWtARdieBvaSdteldRtove€pirdduently, the
expansion tank may be waterlogged or undersized.

Closed-type: Welded gas tight and located above

WKH ERLOHU 7KLV WDQN LV SDUW bk DGo8ed-ty i OrHeGazklisvhidstikehy whterlogged.

leaving an air cushion for expansion. ,QVWDOO D WDQN ¢WWLQJ LI QRW D
* ODNH VXUH D FORVHG W\SH WDQN &NHPNWMWHIGCHZJOMK OHWBQNSHU WKH ¢V
WWLQJ VXFK DV WKH % * $SLUWURDQVWILWNEWMWR@QVY UH®KHHNMNOO OHYHO

gravity circulation of air-saturated tank water back tank size against the manufacturer’s instructions.
to the system. It also prevents the air from bubbling Replace with a larger tank if necessary.
up through the water as it returns from the system. » Diaphragm- or bladder-type: Check that the tank

* Do not use automatic air vents in systems with size is large enough for the system. If the tank is
closed-type tanks. The air will escape from the too small, add one or more additional tanks as
system instead of returning to the tank. Eventually, QHFHVVDU\ WR SURYLGH VX"FLHQW
the tank will waterlog and no longer control tank size is large enough, remove the tank from
pressurization. The boiler relief valve will weep the system and check charge pressure. If the tank
frequently. will not hold pressure, the membrane has been

damaged, and the tank needs to be replaced.
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URBooreoo UTUOILUEZOOITU OExPEOD OEOxYI

Inspect the Ignition Electrode and Wiring Figure 73  Boiler interior assembled view

6HH WKH ¢JXUHV WR WKH ULJKW IR

1.
2.

N o

10. Verify that all wiring is in good condition and

11.

12. The igniter rods should be parallel, and the spark

6KXW Rt SRZHU WR WKH ERLOH
Close the external manual gas valve to ensure
WKHUH LV QR JDV ARZ WR WKH
Allow time for the boiler to cool to room
WHPSHUDWXUH LI LW KDV EHHQ
Disconnect the ground wire and ignition cable
connected to the ignition electrode (item 8).
Use a 3 mm Allen wrench to remove the two
screws securing the electrode to the heat
exchanger cover plate (item 5). Carefully remove
WKH LJQLWHU ZLWK ADPH VHQ
Discard the ignition electrode gasket.
Inspect the electrode and ceramic insulator.
a. Remove any white oxides that have accumulated
on the ignition electrode using steel wool.
b. Clean the gasket surfaces on the igniter
DVVHPEO\ ADQJH DQG RQ WKH |
the heat exchanger cover plate.
c. If the igniter is cracked or damage, or if it
cannot be satisfactorily cleaned, replace it.
Slide the new gasket onto the ignition electrode.
Set the assembly aside for later installation.
Check that the ignition cable electrical resistance
is between 950 and 1050 ohms. Replace the
cable if not acceptable.

Figure 74 Boiler interior exploded view

securely attached.
Inspect the boiler ground wire from the heat
exchanger access cover to the ground terminal
screw in the control tray.
a. Check that the resistance is 0 ohms.
b. Check the ground continuity of the wiring using
a continuity meter.
c. Replace the ground wires if the results are not
satisfactory.

gap should be 3.5 mm.

Legend — Figure 73 and Figure 74
1. Burner access hatch 5. Cover plate 9. Venturi
2. Burner access hatch 6. Blower 10. MS5 bolts (x5)
seal 7. Cover plate insulation |11. Sight glass
3. Burner with integrated seal. 12. M4 bolts - two each
4. &HUDPLF ¢ EH U 8 Khlt@riHdlectrode for the igniter and sight
gasket (igniter) glass
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$QQXDO 6WDUWXS FRQWLQXHG

Inspect and Clean the Burner 8. Inspect the burner exterior. It must be in good
condition with no visible damage.
AWARNING | 9. &0OHDQ WKH XQGHUVLGH RI WKH E>»
7KH ERLOHU FRQWDLQV FHUDPLF ¢ E Hgofe uwshHdrerbo@e\any remaining gasket
Use care when handling these materials per fragments.

instructions on page 103 JDLOXUH WR FRP 3® SeFtbeChurner aside for later installation. The
UHVXOW LQ VHYHUH SHUVRQDO L QM XdurmeRroustlie Domppletely dry before reinstalling.

6HH WKH ¢ JpageH 9 RiGhe references below. Inspect the Combustion Chamber
1. 8VH DQ PP ZUHQFK RU VRFNHW 1W BsdlaHrBuRI¥ yhvaKoHnsp&ckion mirror to
M5 bolts (item 11) that secure the burner access inspect the interior of the heat exchanger through
hatch (item 1) to the heat exchanger cover plate the burner opening in the cover plate.
(item 5). 2. Make sure there is no debris inside the heat
2. Remove the burner access hatch. exchanger.
3. Use a 10 mm socket or wrench to remove the six 3. Use the mirror to check the condition of the cover
M5 bolts securing the burner. plate insulation with the integrated seal that is
4. Use caution when removing the burner (item 3). attached to the bottom of the heat exchanger
Pull it directly up and out. cover plate. It must be in good condition with
no indication of damage or sagging. Ensure the
insulation is tightly installed on the cover plate
DO NOT angle the burner when removing it. Angling and the bolts are secure.
the burner could cause it to strike and damage the 4. Make sure there are no signs of overheating or
insulation. AXH JDV OHDNDJH
5. |If visual inspection of the heat exchanger
indicates the need for cleaning, remove the heat
If the insulation has been damaged it must be exchanger cover plate and fully inspect and clean
replaced. If fragments from the insulation have fallen the interior. Follow the procedures on page 111.
into the heat exchanger, the heat exchanger must be 6. Replace any parts for any components that may
thoroughly cleaned. be damaged or show signs of leaking.
5. Remove and discard the burner gasket (item 4). [AWARNING]
6. Inspect the burner access hatch seal (item 2). If Damaged or leaking components must be
the seal is damaged in any way, discard and use UHSODFHG )DLOXUH WR FRPSO\ FDQ
a new seal during reassembly. personal injury, death, or substantial property
GDPDJH

AWARNING |

Replace damaged or stretched gaskets before

SODFLQJ WKH ERLOHU EDFN LQWR RSHUDWLRQ )DLOXUH
to comply can result in severe personal injury,

GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH

7. Inspect the interior of the burner. Brush and
vacuum the interior if needed to remove lint or
sediment. Alternatively, clean with a water spray
from inside the burner.
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Cleaning the Heat Exchanger - Water Side

,Q RUGHU IRU WKH H"FLHQF\ RI ER B.O Bis¢cdhnatRhé QldwerHrnYthie cover plate with a

beyond the condensing limit, new materials have 13 mm wrench or socket. Carefully lift the blower,
been introduced for the heat exchanger, including venturi, and gas valve assembly out of the boiler
stainless steel. Stainless steel has excellent heat and set aside.
transfer characteristics. It is also light in weight. 9. Using a 5 mm Allen wrench, loosen all bolts
The materials now used require cleaning solutions holding the cover plate to the heat exchanger.
WKDW GLfHU IURP WKRVH XVHG L Q10 Repoue &\ ch\rRiQPpRte wiiDivsWatiotd@set it
and steel boilers. WM Technologies recommends aside.
Sentinel X400 for cleaning the boiler.
[AWARNING] Water spray the heat exchanger:
One common cleaning method that CANNOT be 11. Disconnect the condensate trap at the bottom
used with systems containing stainless steel is of the heat exchanger so debris will not clog the
a solution of trisodium phosphate, commonly trap.
UHIHUUHG WR DV 763 )DLOXUH WR FR Bddseh thebhQsd Llamptatecures the trap
in severe personal injury, death, or substantial WR WKH FRQGHQVDWH GUDLQ
SURSHUW\ GDPDJH move it out of the way to expose the drain.
b. Place a pan under the condensate trap outlet to
Cleaning the Heat Exchanger - Flue Side collect water and debris.
12. Use the combustion chamber opening to spray
1. Shut down the boiler. water down into the heat exchanger tubes.
a. )JROORZ WKH LQVWUXFWLRQV XQ GGbhtinoR sgryih@uratitalt @ekrisihRhe tubes has
the Appliance in Eigure 70, page 97. EHHQ AXVKHG LQWR WKH EDVH
b. Do not drain the boiler unless it will be exposed 13. Spray water through the condensate line to
to freezing temperatures. If using freeze thoroughly clean it.
SUHYHQWLRQ AXLG LQ WKH V\VWMHREMBRh€@rAMANnG rdilstaldthe condensate
2. Close the external manual gas valve to ensure line.
WKHUH LV QR JDV ARZ WR WKH XiG.ID&/not spray the burner or cover plate insulation.
3. Safely bleed the excess gas from between the Avoid getting the burner or cover plate wet.

HIWHUQDO PDQXDO VKXWR# DQGWV YDOYH

4. Allow time for the boiler to cool to room

temperature if it has been in operation. If the burner or cover plate do get wet, allow them to
dry completely before reinstalling into the boiler. Do
Cover plate removal: not operate the boiler if these components are wet.

5. Before removing the cover plate, refer to the
instructions on page 110 for removing the
burner.
6. Disconnect the two wire harnesses connected to
the blower.
7. 8VLQJ WZR SLSH ZUHQFKHV UHPRYH WKH JDV AH]|
line from the inlet pipe for the automatic gas
valve.
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$QQXDO 6WDUWXS FRQWLQXHG

Reinstalling All Components Figure 75 Cover plate and gasket installation

6HH WKH ¢ JpabeH 9, RiQure 75, and
Figure 76, page 113 for the references below.

1. Place the cover plate onto the heat exchanger.
(QVXUH WKH EORZHU ADQJH LV I
boiler and square.

2. ,QVWDOO DOO EROWYV ¢(QJHU WL.
exchanger to the cover plate.

3. Tighten all bolts in a star pattern with a 5 mm
Allen wrench to secure the cover plate to the heat
exchanger. Do not exceed 88 in-lbs (9.94 Nm).

4. Carefully place the blower, venturi, and gas valve
assembly into the boiler.

a. Attach the blower to the cover plate and install
WKH IRXU QXWV ¢QJHU WLJKW \
Torque each nut to 88 in-Ibs (9.94 Nm) using a
13 mm wrench.

b. 5SHLQVWDOO WKH AH[ JDV OLQH WR WKH LQOHW SLSH XVLQJ

two pipe wrenches.
c. Reinstall the harnesses to the blower.
5. Reinstall the burner (item 3). Use a torque wrench when tightening the bolts and
a. Insert a new burner gasket (item 4) into the heat  screws. Do not exceed the stated torque or damage
exchanger cover plate (item 5). may occur.

b. Insert the burner into position. Use a torque
wrench to tighten the six bolts in a star pattern.

Do not exceed 44 in-lbs (5 Nm). [AWARNING]
6. Insert the burner access hatch seal into the heat Check the seal of the ignition electrode, igniter
exchanger cover plate, and the burner access gasket, and cover plate to ensure they are
cover into position. Use a torque wrench to JDV WLJKW )DLOXUH WR SURSHUO\ V
WLIKWHQ WKH ¢YH EROWYV LWH Rould caduge Q §ag/ledk[dr BarbGn monoxide
44 in-Ibs (5 Nm). emissions, which can result in severe personal
7. Reinstall the igniter electrode assembly (item 8). LOQMXU\ GHDWK RU VXEVWDQWLDO S

a. Insert the ignition electrode into the cover plate
opening with the gasket in position.
b. SHLQVWDOO WKH WZR VRFNHW KHDG VFUHZV ¢(QJHU WLJKW
Use a torque wrench to tighten the screws. Do
not exceed 20 in-Ibs (2.25 Nm).
c. Reattach the igniter cable and ground wire to
the ignition electrode assembly.
8. Reinstall the condensate trap assembly to the
heat exchanger drain. Tighten the hose clamp to
secure the trap to the drain.
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Figure 76  Cover plate nut tightening sequences

» Gradually tighten the cover plate and burner plate access bolts in the sequence shown in the illustration.
* Burner torque: 44 in-lbs (5 Nm), 10 mm wrench

» Burner access plate torque: 44 in-Ibs (5 Nm), 4 mm Allen wrench

» Cover plate torque: 88 in-lbs (9.94 Nm), 5 mm Allen wrench

7LIKWHQ WKH EROWYV DV VSHFL{HG I WKH WLIKWHQLQJ LV QRW GRQH
DOORZ D AXH JDV OHDNDJH ZKLFK FDQ UHVXOW LQ VHYHUH SHUVRQDO
GDPDJH

&RYHU 30DWH RXWVLGH OH
%XUQHU $FFHVV 30DWH LQQHU d
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$QQXDO 6WDUWXS FRQWLQXHG

Inspecting the High Flue Pressure Switch

Figure 77 Pressure switch connection

Ensure the wire connects on the pressure switch are

properly connected and the tubes are secured to the
pressure ports. Inspect the tubes for any signs of
damage or debris. Replace if necessary.

1. After checking the control settings, disconnect the
tube connection with the condensate dish.
2. *HQWO\ EORZ RQ WKH WXEH XQWLC wnii ncon AXH
, : )18( 36 &21'(16$7( ', 6
pressure switch opens and the control displays a
lockout error. 3. &RPSOHWH WKH 9HUL ¢ FDage D &KHF
3. &0O0HDU WKH ORFNRXW RQ WKH F RQs¢UP WKDW WKH
lockout does not reappear. AWARNING
4. Securely reconnect the tube connection with the )DLOXUH WR IROORZ WKH SURYLGHG
condensate dish. cause a gas, air, or exhaust gas leak, which
can result in severe personal injury, death, or
Replacing the Flue Pressure Switch VXEVWDQWLDO SURSHUW\ GDPDJH
1. 'LVFRQQHFW WKH WXEH RQ WKH WRYS:RWMHKHEW 21 7THVW
pressure switch. See Figure 77.
2. Disconnect the two wires running to the switch. The boiler is equipped with an LWCO integrated in
3. GHPRYH WKH WZR VFUHZV KR O G Lt BoikK®Ut Aexsor. TheHpusitidnlbiHhis sensor
switch to the vertical support. on the heat exchanger is designed to detect the
4. ,QVWDOO WKH QHZ AXH SUHVV X prsshid Miiraler Attheé Kighedt Rc&ibhZn the boiler.
screws. The LWCO sensor is connected to the control on
5. Reconnect the two wires to the switch. connector J9.
Check Boiler Wiring and Control Settings Test method 1: Press and hold the gray LWCO test
button below the J7 and J8 connectors, for at least
1. Inspect all boiler wiring. Make sure the wires are 5 seconds. See Figure 8, page 19 for button location.
in good condition and securely attached.
2. Verify that all connectors are securely inserted. Testmethod2: 7XUQ R¥ WKH ERLOHU WKH
3. Verify that the ground wires are connected to the circulating pump (if applicable). Isolate the boiler from
jacket right side and the control tray cover. the system. Drain the water level below the LWCO
4. Use the control display to navigate through all sensor. Turn on the boiler. It should not operate and
settings. Adjust the settings if necessary. should have a Low Water fault.
5. Check the settings of any external limit controls.
Adjust as necessary per the system design. Test result (both methods): A manual lockout
reset error display LOW WATER on the display
Perform Startup and Checks touchscreen should occur.
I ZDWHU ZDV HPSWLHG WXUQ Rf V
1. Start the boiler and perform checks and tests VIVWHP WR QRUPDO RSHUDWLRQ E\ L
VSHFL{¢HG LQ WKLYV PDQXDO restarting the circulating pump (if applicable), and
2. 9HULI\ WKH FROG ¢0OO SUHYVYV XU HhénfurRiRgbb tHé-tileD RaSetthK bbiler on the
operating pressure does not go too high. Adjust display touchscreen by pressing the Reset button
the water pressure and expansion tank charge and following on-screen instructions.
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pressure as necessary.
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Check the Burner Flame Table 17 Flame signal values

[AWARN”\'G] Flame Signal Values for
7KH ERLOHU FRQWDLQV FHUDPLF ¢ SVF 500/600 Boilers
Use care when handling these materials per Gas Type Boost | Shutdown | Proof of Flame
instructions on page 103 YDLOXUH WR FRP{Natural Gas 3.4 3.0 0.8
UHVXOW LQ VHYHUH SHUVRQDO L Q] Propane 3.4 3.0 0.8
1. ,QVSHFW WKH EXUQHU ADPH WK UWRUHSINIBREVHUYDWLRQ
window using the procedure on pages 98-99. 'KHQ WKH ADPH VLJQDO ZLUH LV URXWF

2. .| WKH ADPH LV XQVDWLVIDFWRU\ Dyntidhlcdide, Rdl t@emddiler i iH arfighitidaNequence,
the combustion values. If the combustion is properly WKH LIJIQLWLRQ FDEOH PD\ FDXVH QRLVI
DGMXVWHG WXUQ Rf WKH ERLOHU WOMRZPLWWR@E RRIOLERZQO UHVXOW LC(
3. Remove the burner and clean it thoroughly using a
YDFXXP FOHDQHU RU ZDWHU AXVK 17R&BEKAHAHY WWHKHABDRBWQWIUIQDO DW ERWE

follow the procedure beginning on page 110. a. Press the <Home> button, then press and hold
a. Vacuum method - Be careful not to rub or the WM logo until the Contractor menu comes up.
VFUDSH WKH ¢EHU PHVK b. Press the <Diagnostics> button, followed by the
b. :DWHU AXVK PHWKRG 5LQVH WKH EX<Mahlidl TeR KiQde$ OufidhZ
the burner to dry completely before reinstalling. c. When the boiler is not in ignition or running
4. When removing the burner, the burner gasket VWDWHY WKH ADPH VLJQDO VKRX
must be replaced. Follow all instructions on d 'XULQJ LIQLWLRQ RU UXQQLQJ vWw
page 112 to reinstall all components. signal should read between 4-7.
5. GHVWDUW WKH ERLOHU DQG LQVS3HFKHWIH IADRHID®DLYP OMH PXVW EH
KLIJK DQG ORZ ¢UH for NG and 3.2 for LP for any operation.
6. ,|] WKH ADPH LV VWLOO QRW DFFHSW,DBXH ABPANWIKHHO GURSV EHOR
combustion values again. control will enter Flame Boost mode, which
7. If the combustion cannot be properly adjusted, raises the modulation rate in an attempt to
obtain a replacement burner. See the Parts section VWUHQJWKHQ WKH ADPH VLJQDO
starting on page 131 for ordering information. b. 7KH ADPH VLJQDO YDOXH PXVW E|
WR SDVV SUHVHQFH RI ADPH DQG
Check the Flame Signal IRU 1* DQG IRU /3 WR SDVV TXI
checks.
7KH FRQWURO KDV WKUHH GLVWLQFW ARZHADRI) YO JW R OHRVIX\RIOGE/L FD W H
that it uses to operate the boiler safely and reliably. a. See instructions on page 109 to remove and

LQVSHFW WKH LIJQLWHU ZLWK ADF
e Boostt 7KH KLJKHVW ADPH VLJQDO WIK Uf kejukeRiCciBan thetigqiter.
WKH ADPH VLJQDO GURSV EHORZ WK ICHedk En® cohibustidhialEee Q W U R O
WDNHV DEWLRQ WR ERRVW RU L Q F WHIDxleahing thelighirRises\ibt @ripidve low

value by changing how the boiler is operating. ADPH VHQVH EXW WKH ADPH VHQ
« Shutdown: 7KLV LV WKH LQWHUPHGLDW kh go@drRehditibrlapddlound continuity is

WKUHVKROG ,I| WKH FRQWURO VHQV katistactan, Pedladextiz: @ hitar)

below this value, it will deenergize the gas valve, 4. ,1 ADPH VHQVH UHPDLQV ORZ DIWH

HIWLQJXLVKLQJ WKH ADPH 7KH ER LmeghtenZeht© O WKHQ

proceed through its normal operating process a. Inspect the vent and air piping.

of purging and attempting another ignition if the b. Inspect the heat exchanger. See the procedure

demand is still active. for removal and installation on pages

+ Proof of Flame: 7KH ORZHVW ADPH VLJQDQ@11-113.
WKUHVKROG 7KLV LV WKH ADPH VLJ TR tNeCh@aXdxchriger \as described in this
indicates there has been a successful ignition. manual as necessary.
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$QQOXDO 6WDUWXS FRQWLQXHG
Check the Flue Gas Temperature High Altitude

1. 6HW WKH ERLOHU WR KLJK ¢ UH The boiler will automatically derate the BTU values
2. $GMXVW WKH FRQWURO GLVSO D \listédrin Yabké 218 Apdde 11D af altitudes over

temperature and boiler return temperature. 2,000 ft. above sea level.
3. 7KH AXH JDV WHPSHUDWXUH VKR XI0the BFA, @put PaRs e WeiaRdX% for each
50°F higher than the boiler return temperature. 1,000 ft. above sea level after 2,000 ft.. This is in
a. ,l WKH AXH WHPSHUDWXUH LV Kacdorddride Witk Bh@Ns¥dhaINFueV®aX Bode —
down the boiler. Allow it to cool down. ANSI Z223.1/NFPA 54, latest edition.
b. Follow the procedure starting on page 111 to
clean the heat exchanger.
JRU HOHYDWLRQV DERYH IW LQ W
Check Blower Speeds contact WM Technologies Technical Support for details.
For installations at altitudes above 2,000 ft., make In Canada, input rates are derated 10% for
sure the control is set up for the correct blower RPM altitudes of 2,000 ft. to 4,500 ft. above sea level. This
IRU ORZ ¢UH DQG LJQLWLRQ UDW H ¥ inagcorIReSWittieDNAtitall Bad ald_Rr&pane
altitude conditions. Installation Code — CAN/CSA B149.1. Please use
the appropriate fan speed settings for high altitude
1. Use the control display to navigate to Manual provided in this manual.
Control Firing Rate. See the SVF Advanced For elevation beyond 4,500 ft. in Canada, please
Manual (part number 550-100-207) for navigation consult local codes and Provincial Authorities having
instructions and the complete diagnostics menu. jurisdiction.

2. 6HW WKH ¢ULQJ UDWH WR ORZ ¢UH :ULWH GRZQ WKH
blower RPM value shown. Compare it to the value
in Table 18, page 117. The value should be no
less than the minimum setting, and no higher than
WKH LIJIQLWLRQ IDFWRU\ VHWWLQJ OLVWHG /RZ ¢UH UDWH RI
max rate) is adjusted in the setup menu.
6HW WKH ¢ULQJ UDWH WR KLIJK ¢UH
4. Write down the blower RPM value. It should be
within 200 RPM of the value given in Table 18
page 117.
5. If any of the values are outside the ranges listed
in the previous steps, contact WM Technologies
for technical assistance.

w
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Table 18 1DWXUDO JDV 1* DQG SURSDQH /3 ¢(ULQJ UDWHV DQG FRUUHVSRQGL(
altitudes up to 2,000 ft. (default settings), and for high altitudes (above 2,000 ft.).

Low Fire
'\é'ﬁgle'{,‘:g 500 NG 500 LP 600 NG 600 LP
Altgtu;je % RPM BTU/hr | CO, RPM BTU/hr | CO, RPM BTU/hr | CO, RPM BTU/hr | CO,
0-2,000 10% 1090 50000 9.00 1000 50000 10.00 1090 50000 9.00 1000 50000 10.00
3,000 10% 1120 50000 9.00 1060 50000 10.00 1120 50000 9.00 1060 50000 10.00
4,000 10% 1160 50000 9.00 1110 50000 10.00 1160 50000 9.00 1110 50000 10.00
5,000 10% 1190 50000 | 9.00 1170 50000 | 10.00 1190 50000 9.00 1170 50000 | 10.00
6,000 10% 1220 50000 9.00 1220 50000 10.00 1220 50000 9.00 1220 50000 10.00
7,000 10% 1270 50000 9.00 1270 50000 10.00 1270 50000 9.00 1270 50000 10.00
8,000 10% 1310 50000 9.00 1310 50000 10.00 1310 50000 9.00 1310 50000 10.00
9,000 10% 1350 50000 9.00 1360 50000 10.00 1350 50000 9.00 1360 50000 10.00
10,000 10% 1390 50000 | 9.00 1400 50000 | 10.00 1390 50000 9.00 1400 50000 | 10.00
11,000 10% 1430 50000 9.00 1440 50000 10.00 1430 50000 9.00 1440 50000 10.00
High Fire
(Max setting is necessary to achieve 100% rate in some conditions)
'\é'ﬁgf'ngg 500 NG 500 LP 600 NG 600 LP
Altitude RPM RPM RPM RPM
% (max BTU/hr | CO, (max BTU/hr | CO, (max BTU/hr | CO, (max BTU/hr | CO,
(ﬁ') setting) setting) setting) setting)
0-2,000 100% 5200 500000 | 9.50 5300 500000 | 10.50 6100 600000 | 9.50 6250 600000 | 10.50
3,000 100% 5200 440000 | 9.50 5300 440000 | 10.50 6100 528000 9.50 6250 528000 | 10.50
4,000 100% 5200 420000 | 9.50 5300 420000 | 10.50 6100 504000 | 9.50 6250 504000 | 10.50
5,000 100% 5200 400000 | 9.50 5300 400000 | 10.50 6100 480000 9.50 6250 480000 | 10.50
6,000 100% 5200 380000 | 9.50 5300 380000 | 10.25 6100 456000 9.50 6250 456000 | 10.25
7,000 100% 5200 360000 | 9.50 5300 360000 | 10.25 6100 432000 | 9.50 6250 432000 | 10.25
8,000 100% 5200 340000 | 9.50 5300 340000 | 10.25 6100 408000 9.50 6250 408000 | 10.25
9,000 100% 5200 320000 | 9.50 5300 320000 | 10.25 6100 384000 | 9.50 6250 384000 | 10.25
10,000 100% 5200 300000 | 9.50 5300 300000 | 10.25 6100 360000 9.50 6250 360000 | 10.25
11,000 100% 5200 280000 | 9.50 5300 280000 | 10.25 6100 336000 9.50 6250 336000 | 10.25
Ignition RPM
Altitude (ft.) 500 NG 500 LP 600 NG 600 LP
0-2,000 3500 3500 3500 3500
3,000 3690 3690 3690 3690
4,000 3870 3880 3870 3880
5,000 4060 4070 4060 4070
6,000 4230 4240 4230 4240
7,000 4380 4390 4380 4390
8,000 4540 4540 4540 4540
9,000 4690 4700 4690 4700
10,000 4850 4850 4850 4850
11,000 5000 5000 5000 5000
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$QQXDO 6WDUWXS FRQWLQXHG

Manual Test Mode
Single Boiler:

1. Navigate to Manual Test Mode screen under the

Diagnostics menu. See Figure 62, page 87.

2. If the boiler is not in operation, generate a call
for heat and wait until the burner is lit and begins
modulating the blower motor.

3. Press <EDIT> and select the desired force

rate. The rate will be forced to that setting for

30 minutes. Manual Test Mode resets at the

end of the heating demand. If timeout happens,
boiler will revert to AUTO, but will keep running if
demand exist.

Multiple Boilers:

1. Generate a call for heat on a Network Priority or a
Local Priority.

a. Local Priority allows the force rate only on the
boiler with the call for heat. Follow the single
boiler procedure above.

b. Network Priority allows the force rate on any
boiler in the network. Follow the procedure
outlined in the next steps.

2. On the master boiler, navigate to the Manual
Control Firing Rate screen from the Manual Test
Mode button on the Diagnostics screen. Select
the boiler being tested.

3. The Run Manual Test On screen will

automatically appear on the selected boiler. On
the selected boiler’s control, press <ENTER> and
select the desired force rate (high, medium, or
low).

When forcing a rate on a Network Priority call, only
boilers running Local Priority calls will remain in
operation. All other boilers on the networks will not

¢UH XQWLO WKH PDQXDO WHVW KD
critical applications remain heated. Long periods of

low heating can cause property damage.

118

4. The selected boiler will run at the forced rate until
it is either returned to AUTO, or until 30 minutes of
inactivity on the master control. To return the rate
to AUTO, select <END MANUAL TEST> on the
master control’'s Run Manual Test On screen.

To test the next boiler, return to the master and
select the next boiler to test.

Reinstall the Jacket Door After Servicing

Reinstall the boiler jacket door after startup or
servicing. The boiler front door, side panel, and top
panel must all be securely fastened to the boiler to
prevent the boiler from drawing air from inside the
boiler room.

AWARNING |

Ensure the boiler jacket door is closed and

VHFXUHO\ IDVWHQHG DIWHU VWDUW X
J)DLOXUH WR FRPSO\ FDQ UHVXOW LQ
LQMXU\ RU GHDWK

Review with the Owner

1. Review the User Manual with the owner.

2. Emphasize the need to follow the maintenance
schedule.

3. Remind the owner of the need to call a licensed
contractor should the boiler or system exhibit any
unusual behavior.

4. Remind the owner to follow the proper shutdown

procedure, and to schedule an annual startup at
the beginning of the next heating season.

V HQGHG (QVXUH WKDW
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This section is intended to provide solutions by 'LDIJQRVLQJ %YRLOHU ,VVXHYV

troubleshooting various issues with the boiler. See

the SVF Advanced Manual for complete information. Checking the Boiler

Section Contents &KHFN WKH IROORZLQJ LWHPV ¢UVW
Troubleshooting— General . . . . . . ... ....... 119  boiler.
Diagnosing BoilerIssues. . . . . . . . . ... ... ... 119
Errorsand Lockouts . . . . . . . . oo 122 1. Check for 120 Vac (minimum 102 Vac to

maximum 132 Vac) to boiler.
TURXEOHVKRRWLQJ 3 *HQ H W2.DMake sure the thermostat is calling for heat

and the contacts are closed. Check for 24 Vac
$0ZD\V WXUQ SRZHU R WR WKH ER L GetivgertHd ResrrostaHiry hufsLaQdiground.
and making connections. The boiler ON/OFF switch 3. Make sure all external limit controls are either
GRHV QRW WXUQ Rt DOO SRZHU WR Wgtdlle@ déhd Cdded, or QaveHdhQdpady jdnipens Q J
LV VWLOO SRZHUHG ZKHQ WKH VZLWHFXtdshhgL,Q WKH R SRVLWLRQ

4. Make sure that connectors to the control are

[AWARNING] securely plugged in at the module and originating
7XUQ RU DOO SRZHU WR WKH ERLOHUcaatoHQ VHUYLFLQJ
J)DLOXUH WR FRPSO\ FDQ FDXVH HOH ElétkltHe a3 prexdurésl Bee the Gas Piping

or electrical shock, which can result in severe section starting on page 62 for values.
personal injury, death, or substantial property

GDPDJH

AWARNING |

Wiring errors can cause improper and dangerous

RSHUDWLRQ /DEHO DOO ZLUHV WR HQVXUH SURSHU
FRQQHFWLRQ 1HYHU MXPSHU E\SDVV DQ\ GHYLFH
HIFHSW IRU PRPHQWDU\ WHVWLQJ )DLOXUH WR FRPSO\
can result in severe personal injury, death, or

VXEVWDQWLDO SURSHUW\ GDPDJH

If assistance is required, please complete the
,QVWDOODWLRQ DQG 6paderld6H &HUWL,FDWH RQ
before calling WM Technologies Technical Services.
The CP number can be found on the boiler top jacket
panel next to the air inlet connection.
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YUGPEOIUN@O@YOxbD 5006000 RUTUOQIUEZOOITU OExbI

'LDIQRVLQJ %YRLOHU ,VVXHV FRQWLQXHG

Checking the Control Fuses

1. 7XUQ Rt SRZHU WR WKH ERLOHU DW \

_ 2. Remove the control access door.
Do not jumper fuses or replace with any fuse 3. Remove and inspect the seven fuses (Items 1,
HI[FHSW DV VSHFL{HG )DLOXUH WR FR & Q FifureX78)af necessary, replace one or
result in severe personal injury, death, or more of the fuses:
VXEVWDQWLDO SURSHUW\ GDPDJH a. Low voltage circuit fuse (Item 1) is a 3-amp

24 Vac fast-blow (Littelfuse 0287003).
b. Line voltage circuit fuses (Item 2) are 2.5-amp
Always check control fuses before replacing the 120 Vac fast-blow (Littelfuse 032602.5).
control or any major components. If one of these c. Line voltage circuit fuses (Item 3) are 4-amp
fuses is blown, it can prevent the control or other 120 Vac fast-blow (Littelfuse 314004).
components from operating. 4. Reinstall the control access cover.

Figure 78 Control fuses
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URboorecoo UIUOLUEQBOOIU OExXPEO
Checking the In-Line Fuses Figure 79 In-line fuses
1. 7XUQ R¥ SRZHU WR WKH ERLOHU
switch.
2. Remove the control access door.
3. Remove control tray panel to reach blower in-line
fuse holders. Two holders are present in this &ORVHG
boiler. ey S——— —
4. Carefully twist the top of the blower fuse holder. 2SHQ
The holder is under tension; do not allow parts to =, (B—=
spring away. See Figure 79.

Remove and inspect each fuse.
a. One in-line fuse is a 5-amp, 250 Vac rated
1-1/4" x 1/4" fuse.
b. The second in-line fuse is a 15-amp, 250 Vac
rated 1-1/4" x 1/4" fuse.
c. Replace if necessary.

IMPORTANT

When replacing these fuses, the user MUST reinstall

the correct size fuse into the correct location. Failure Table 19  Sensor resistance values

to correctly install the fuses could cause the smaller

fuse to blow and shut down the boiler. Fuse holders Temp Sensor ohms

are marked with fuse information. F) Min Max

Checking the Temperature Sensors 32 34265 37871

40 27834 30764

1. The boiler temperature sensors, Boiler In, Boiler 50 21630 23907
Out, Flue, Outdoor, and System Supply/Return, - ooas Py
are all resistance-type devices. Table 19 shows the
correct values for sensors at various temperatures. 70 13372 14780
JRU GXDO VHQVRUV WKH WHPSHUDWXUH ggL$HUHgHH 11747
between thg sensors must be less than 10°F. % 8504 9399

2. Use the resistance values at 32°F, 60°F, 70°F and
212°F to measure the sensor resistance at known 100 6847 7568
temperatures (ice point, room temperature and sea 110 5545 6129
level boiling point). For ice point and boiling point, 120 4517 4992
insert the sensor in water at that temperature. Use %0 2008 7083
an ohmmeter to read resistance value.

3. To check whether the control is correctly sensing 140 3043 3364
temperature, use a resistance decade box. 150 2517 2782
Connect the decade box temporquly in place of a 160 2091 2311
sensor, and read the corresponding temperature
on the control display. The temperature should 170 1744 1928
be close to the value corresponding to the input 180 1461 1615
resistance. 190 1229 1359

200 1038 1147

550-100-273/1223
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(UURUV DQG /RENRXWYV

Control Fault Indications

AWARNING |

Resetting the Control

The control settings can be reset by either resetting

ODNH VXUH WR GHWHUPLQH WKH F h¥Widard Bnd Rpaividonkety wformation, or resetting

Do not leave the boiler operating without a

FRPSOHWH GLDJQRVLV )DLOXUH

in severe personal injury, death, or substantial
SURSHUW\ GDPDJH

1. The control provides diagnostic information for
both automatic and manual reset conditions. See
Figure 64, page 89 for information available on
the control display and navigation instructions for
all menus.

2. The screen behavior during a fault condition
is shown in Eigure 80, page 123. The display
illustration and text shows how to reset faults
from the Home screen.

3. Conditions that will cause the control to display
a constant red screen are shown in Table 20
page 123. The boiler will automatically restart if
the condition self-corrects, or the technician uses
the Manual Reset screens to reset.

Fault History Log

The Control is able to record information about the
boiler’s condition at the time of the six previous faults
or errors. This information is available to view in the
Contractor Menus. See Table 20, page 123 for the
information the control will display.

1. To read the history of the last six lockouts:
a. Press the <DIAGNOSTICS> button.
b. Select <FAULT HISTORY> and press the right
arrow key.
c. Select <LOCKOUT HISTORY #> and press the
right arrow key.
d. Review the fault information displayed on the
screen.
2. To clear all lockout history, hold the <RESET>
button on the Fault History screen until cleared.

122

all control settings to factory default settings.

Wk mEsTATe DQ UHVXOW
IMPORTANT

Once a reset is chosen, previous settings cannot be
recovered. Ensure this action is truly desired before
continuing.

Reset Wizard:

The user must hold the <RESET WIZARD> button

IRU D VSHFL{HG OHQJWK RI WLPH &I
HUDVHYV XVHU VSHFL¢{F SDUDPHWHU
user back through the Wizard.

Reset to factory default:
The user must hold the <RESET FACTORY
DEFAULTS! EXWWRQ IRU D VSHFL¢HG Ot
Upon completion, this will reset the control settings
back to factory installed settings.

Reset to Factory Default can be found in the Boiler
Settings menu. See Figure 66, page 91.
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Figure 80 Control display when in lockout
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Table 20

Control fault history

Information

Description

Action

Ignition Retries

Displays cumulative ignition attempts.

It is recommended that this be reset during yearly or select this parameter and press <ENTER>

maintenance.

Press the <RESET> button to reset the count,

to reset.

Manual Reset Count

Records number of lockouts that required a manual
reset since this count was last cleared.

Press the <RESET> button to reset this count.

Auto Reset Count

Records number of lockouts that have automatically
reset since this count was last cleared.

Press the <RESET> button to reset this count.

Lockout History 1- 6

Details of present or last recorded lockout, up to six | Select and press the right arrow key for more

previous lockouts.

detalils.
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(UURUV DQG /RENRXWV FRQWLQXHG

Fault and Action Items

Table 21

Control fault information and troubleshooting (continued on the following pages)

Fault

Condition

Troubleshooting

Action

Nothing is shown on the
display screen, and the
boiler will not respond to a
call for heat.

Control is not receiving 24V
power.

Check wiring for short circuit or incorrect

wiring.

Correct wiring per wiring diagram including
connection of transformer to the control.

Check 3-amp low voltage fuse on control

shown on page 120.

Replace fuse with proper part found in the
Parts section, starting on page 131. If fuse
blows again, recheck wiring per diagrams.

Check transformer connection to the
control per wiring diagram. Check for 24V

output of transformer.

Replace transformer if it is receiving 120 Vac,
but not outputting 24 Vac.

Nothing is shown on the
display screen, and no
other boiler components
are operating.

Control is not receiving 120V
power.

Check service switch and/or circuit

breaker to boiler is turned on.

Turn on service switch to power boiler.

Is there 120 Vac at the service switch?

Troubleshoot and correct the power supply to
the service switch.

Check for 120 Vac at the line voltage
terminal block located at J1 on the circuit

board.

Correct wiring to circuit board using the wiring
diagrams in this manual.

Inspect 4-amp fuse as shown on

page 120. Replace if necessary.

Replace the fuse with proper part found in the
Parts section, starting on page 131. If fuse
blows again, recheck wiring per diagrams.

Nothing is shown on the
display screen, but the
boiler is operating.

Occurs if the communication
is lost from the control to the
display.

Check for loose connections and proper
pin alignment and engagement on the
control's plug J14, and the back of the

display circuit board.

Check for continuity on the wire harness from
the display to the communications board to
the circuit board.

&\FOH SRZHU R¥ DQG RQ

operation.

DR Bade ithmalw diRfday module. See the
Parts section starting on page 131 for the
proper part.

Boiler In Sensor Open
Boiler In Sensor Short
Boiler Out 1 Sensor Open
Boiler Out 1 Sensor Short
Boiler Out 2 Sensor Open
Boiler Out 2 Sensor Short
Flue 1 Sensor Open

Flue 1 Sensor Short

Flue 2 Sensor Open

Flue 2 Sensor Short
Temperature Sensor

6SHFL;HG VHQVR
as open or short.

Cle¥rs\att@matit&@ly when sensor is no

longer open or short.

« Check for loose or damaged wires on the
designated sensor and at the control board.

* Replace appropriate sensor.
« If issues persist, replace the control.

Boiler Output Sensor

Occurs if dual temperature

Automatically resets when sensors are

Follow procedure for above for SHORT and

Flue Sensor sensors values have spread | within 10°F. OPEN sensor conditions to properly diagnose
by more that 10°F. sensors. If measured resistance values of
sensors convert to temperatures separated by
more than 10°F, replace the sensors.
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Fault

Condition

Troubleshooting

Action

Outdoor
Sensor Error

Outdoor temperature sensor
is short or open.

Will automatically reset if
the condition clears.

Warning only: Max
Target Temp is targeted
until Outdoor Temp is
restored, if used for
target adjustment.

« Determine which sensors are suspect and measure their resistance
value and compare it to the values shown in Table 19, page 121. If the
resistance values are incorrect, replace the temperature sensor. Refer
to the Parts section, starting on page 131, for the proper part number.

« Check wire harness for loose connections and pin engagement at

sensor connection, chassis mount connection through control housing,

and the control. Unplug connection at sensor and at control and check
continuity between ends.

If problem persists after checking Items above, replace control. Refer to

the Parts section, starting on page 131, for kit number.

Return Sensor

Occurs when Return Sensors
are chosen as the Target
Modulation sensors, and the
Boiler Out sensor is either
open or short.

Clears warning when
valid sensors are
detected.

Check all the temperature readings of the boiler on the Diagnostics ->
Temperatures menu to determine if any sensors are currently displayed
as SHORT or OPEN. Compare this to the boiler temperatures recorded
in the Diagnostics -> Errors -> Lockout History # -> Temperatures during
the last several lockout conditions.

Determine which sensors are suspect and measure their resistance
values. Compare to the values shown in Table 19, page 121. If the
resistance values are incorrect, replace the temperature sensor. Refer
to the Parts section starting on page 131 for the proper part number.

Supply Sensor | Occurs when Supply Sensors « Check wire harness for loose connections and pin engagement at
are chosen as the Target sensor connection, chassis mount connection through control housing,
Modulation sensors, and the and the control. Unplug connection at sensor and at control and check
Boiler In sensor is either open continuity between ends.
or short.
« If problem persists after checking ltems above, replace control. Refer to
the Parts section, starting on page 131, for kit number.
AIR Occurs when the High Flue Reset using Manual Check boiler size selected in control against boiler rating label. Correct if
PRESSURE Pressure switch is open. Reset screen on display. | necessary to select the proper boiler size.
Switch Open

Check the J22 connection as seen in Figure 58, page 69 and
Figure 59, page 70. Check the High Flue Pressure switch per
instructions on page 114.

Blower Fault 1

Blower does not reach zero
RPM within four minutes when
mode is Standby or Prepump.

Clears automatically after
one hour.

Check for loose or disconnected low voltage wires to blower motor.
Inspect low voltage blower motor harness.

Blower Fault 2

Blower unable to reach
required pre-purge speed or
ignition speed.

Blower failed to complete
calibration within four minutes.

Clears automatically after
one hour.

« Check for loose or damaged wires on high voltage and low voltage
blower motor harnesses.

« Check the in-line blower fuse connected to the 120 Vac power of the
blower motor. Replace fuse if necessary.

* Re-calibrate blower motor in Boiler Settings menu.

Blower Fault 3

Blower is outside of minimum
or maximum speed for 10
seconds.

One hour automatic
reset.

« Check for loose or damaged wires on high voltage and low voltage
blower motor harnesses.

» Re-calibrate blower motor in Boiler Settings menu.

Boiler
In > Out

Occurs when the Boiler In
temp is greater than either
Boiler Out temps + 10F for

30 seconds, after the burner
is lit for 60 seconds, and the
priority has not changed in the
last 60 seconds.

Automatically resets
when condition no longer
exists.

*+ 9HULI\ SURSHU ARZ GLUHFWLRQ RI WKH ERL
« Check for temperature inrush/cooling from priority switching.
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Fault and Action Items, continued

Fault

Condition

Troubleshooting

Action

Clock Fault

chip cannot be read.

When the real time clock

When the real time clock chip is working
correctly and has had a time written to it.

« Enter an updated time/date.
« If problems persist, replace display.

Closure Switch
fault

Proof of Closure
connections on J18,
Pins 2 and 3 are open.

Soft lockout for 4 minutes then unlocks and
checks for up to 4 minutes. If still open, soft
lockout for 4 minutes. Repeats once more then
a manual lockout.

« Flow switch attached - Check correct pump is on,
FKHFN ZLULQJ WR ARZ VZLWFK DQ

* CAD - Check voltage to damper. Check damper is
opening.

« None - Check jumper on correct pins and secure
connection.

G FKHI

Communication
errors

Occurs if display

or main control
communications is out
for 30 seconds.

Automatically resets when communication is
re-established.

Check for a loose connection at the Molex plug on
the control and connection on the back of the display.
Improper connections may display the incorrect model
numbers.

&RQ¢JIXUD
fault

VWBLIRRQ@Y, JXUDWLR
the control safety micro
does not match data in
the control’s application
micro.

D &SRV EW WKH LQYDOLG FRQ

o J XRUFPRMLRUP IDQO R WPHDWWLRQJYV ZLWKL(
screen. Cycle power to the unit.

« Perform a factory reset by going to Diagnostics ->
Control Settings -> Factory Default Reset, and follow
the on-screen instructions.

WKH

Control fault

Occurs when micro-
controllers on main
board have a RAM or
ROM error.

Check for hardware damages.

« RAM or ROM errors can be reset with the manual reset
option.
« If problems persist, replace main board.

FALSE FLAME

2FFXUV LI ADP
detected when there
VKRXOG EH QR

HREd£t using manual reset screen on display.

ADPH

Burner may be operating too hot due to incorrect
FRPEXVWLRQ ,QVSHFW ADPH DQG
JRUFH ERLOHU LQWR KLJK ¢UH &K
combustion analyzer. Correct using the maintenance
and startup procedure in this manual.

Verify FLAME SIGNAL value quickly goes to zero on the
Diagnostics -> Inputs screen when the gas valve closes.

&KHFN IRU ADPH DW EXUQHU YLD Af
Rf 7XUQ ERLOHU Rt DQG ZDWFK AD

FRQG X
HFEN AX

PH FX
PH WK
KXWGH

SRUW ,I ADPH FRQWLQXHV DIWHU V
valve.
Flame Circuit When the digital Unit receives manual reset. « Power cycle the boiler.
Fault ADPH LQSXW GRHV « If problems persist, replace the control.
not sense that the
circuit discharged
appropriately.
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Fault Condition Troubleshooting Action
FLAME Flame value dropped Automatically resets after » Check condensate trap for blockage allowing condensate to accumulate
LOSS below the allowable one hour or can be reset by inside heat exchanger.
FAULT Proof of Flame performing manual reset on « Check ignition cable connection.
threshold while running. | boiler.
* Fouled, worn, bent, or faulty igniter.
 Fouled ignition electrode can be cleaned for additional use with steel wool.
Worn or badly fouled ignition electrode should be replaced with the proper
repair part.
« Igniter rods should be parallel with a 3.5 mm (0.138") spark gap.
AWARNING
Thin white deposits on the igniter are typical, but brown or black
GHSRVLWV FRXOG EH WKH UHVXOW RI AXH JDV UHFLUF
inspect the venting system and termination for the possibility of leakage
RU AXH JDV IHHGEDFN LQWR WKH DLU OLQH )DUOXUH
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ GHDWK| RU V>
Dirty burner or heat exchanger will cause high back pressure and poor
ignition. Follow instructions starting on page 110 to clean the burner and
KHDW H[FKDQJHU 9LVXDO LQVSHFWLRQ RI AXH zZD\V
diagnose the condition.
&KHFN FRPEXVWLRQ VHWWLQJV RQ KLIJK DQG ORZ (U
LOVWUXFWLRQV LI QHFHVVDU\ &KHFN ADPH VIJQDO
page 115.
&KHFN LQFRPLQJ JDV SUHVVXUH ZLWK ERLOHUl R DC
limits on rating label.
Verify correct boiler model is selected in control and high altitude is selected
for installations 5,500 above sea level.
Check that ignition cable resistance measures 1000 Ohms (+/- 50 Ohms).
&KHFN IRU AXH SLSH DQG LQWDNH SLSH UHVWULFWL
Check burner fasteners and gaskets.
&KHFN YHQWXUL JDVNHWY DQG SURSHU YHQWXUL 3L
venturis.
FLUETEMP | 2FFXUV LI AXH |+ Automatic reset occurs if * Follow procedure above for SHORT and OPEN sensor conditions to
TOO HIGH | temperature sensor temperature drops below properly diagnose sensor. In addition inspect heat exchanger combustion
exceeds 210°F 210°F for 2% minutes. FKDPEHU DQG AXH ZD\V IRU DEQRUPDO ZHDU RU EXIL
(Warning) or 220°F « Manual reset is required if the |+ Inspect vent system for abnormal wear or damage.
(Lockout). temperature rises above 220° | . Contact WM Technologies Technical Support for assistance as needed.
F. Reset using manual reset
screen on display.
GAS RELAY | The control has Control will do automatic retry; |+ Requires manual reset if control is in lockout.
FAULT 1-4 | detected a problem with | lockout if retry is unsuccessful. |« |f lockout reoccurs replace control.
the control board’s gas | Retry one hour after lockout —
valve output circuit. restart if condition cleared, but
lockout requiring manual reset
if condition still present.
Hardware The analog reading Clears when the analog » Power cycle the boiler.
A2D Fault of the internal voltage internal voltage reference is « If problems persist, replace the control.
reference on Ul reads | within range.
out of range two times
in a row.
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Fault and Action Items, continued

Fault

Condition

Troubleshooting

Action

HIGH TEMP
LIMIT

Boiler temperature
sensor reached High
Temp Limit setting.

Reset using manual reset
screen on display.

Verify that high limit setting is at least 10° F above the maximum target
temperature plus WKH R¥ GL¥fHUHQWLDO

« Verify all isolation valves are open and circulators are programmed into the
control properly.

» The boiler circulator output and System Pump/Aux output can be
FRQ¢JIJXUHG WR WXUQ RQ RU Rf ZLWK HDFK S
ODQXDO SDUW QXPEHU WR FRQ¢JIXU
system.

LRULV
H WKH

Verify water pipe is installed correctly per instructions in this manual.

Verify proper circulator sizing for boiler size and system requirements.

See message displayed for the temperature sensor (boiler in, boiler out,
AXH DQG WHPSHUDWXUH VHQVRUV DQG IROO

RZ SUF

IGNITION 1
FAULT

Boiler went through two
ignition attempts and
either never detected
ADPH RU ADPH
value never reached
minimum threshold for
boiler model.

IGNITION 2
FAULT

Boiler went through two
ignition attempts and

did not meet running
ADPH WKUHVKH
boiler model.

Automatically resets after
one hour, or can be reset by
performing manual reset on
hoieQ V H

OG IRU

» Check condensate trap for blockage allowing condensate to accumulate
inside heat exchanger.

» Check ignition cable connection.

* Fouled, worn, bent, or faulty igniter.

* Fouled ignition electrode can be cleaned for additional use with steel wool.
Worn or badly fouled ignition electrode should be replaced with the proper
repair part.

* Igniter rods should be parallel with a 3.5 mm (0.138") spark gap.

AWARNING

Thin white deposits on the igniter are typical, but brown or black
GHSRVLWV FRX0OG EH WKH UHVXOW RI AXH JDV
inspect the venting system and termination for the possibility of leakage

RU AXH JDV IHHGEDFN LQWR WKH DLU OLQH )DU
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ GHDWK

UHFLUF

OXUH
RU V>

Dirty burner or heat exchanger will cause high back pressure and poor
ignition. Follow instructions starting on page 110 to clean the burner and
KHDW H[FKDQJHU 9LVXDO LQVSHFWLRQ RI AXH
diagnose condition.

ZD\V

&KHFN FRPEXVWLRQ VHWWLQJV RQ KLJK DQG (
LQVWUXFWLRQV LI QHFHVVDU\ &KHFN ADPH VI

page 115.

RZ ¢U
JQDO

&KHFN LQFRPLQJ JDV SUHVVXUH ZLWK ERLOHU|
limits on rating label.

Rt DQ

Verify correct boiler model is selected in control and high altitude is selected
for installations 5,500 above sea level.

Check that ignition cable resistance measures 1000 Ohms (+/- 50 Ohms).

&KHFN IRU AXH SLSH DQG LQWDNH SLSH UHVW

ULFWL

Check burner fasteners and gaskets.

&KHFN YHQWXUL JDVNHWY DQG SURSHU YHQW
venturis.

uL 3L
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Fault Condition Troubleshooting Action
Internal Clock | Occurs when the Clears when the control « Cycle power of the boiler.
Fault internal clock of the | sees a valid clock count |« Check the wiring of the display.
control is out of sync. | within the control. « If problem persists, replace display.
LIMIT OPEN Occurs if manual or |+ Automatic external limit | Is there an external safety device connected? If yes, troubleshoot the external
automatic reset limit | will reset 2% minutes limit to determine and correct the cause that opened the limit. Also check for loose
opens. after external limit device | wiring connections.
closes.
« Manual limit fault must » Remove the Control cover and inspect the connector.
be reset by choosing » Ensure a jumper is installed across the MAN LIMIT terminals if not using a
Manual Reset on the manual reset external limit.
display. « Ensure a jumper is installed across the AUTO LIMIT terminals if not using a
automatic reset external limit.
LOW FLAME | Flame quality Automatically clears when |+ Fouled, worn, bent, or faulty igniter.
SHUTDOWN | dropped below pre-purge is reached. « Fouled ignition electrode can be cleaned for additional use with steel wool.
allowable Running Worn or badly fouled ignition electrode should be replaced with the proper repair part.
Flame Threshold, « Igniter rods should be parallel with a 3.5 mm (0.138") spark gap.
but it did not go out.
AWARNING
Thin white deposits on the igniter are typical, but brown or black deposits
FRXOG EH WKH UHVXOW RI AXH JDV UHFLUFXODWLRR 7KR
V\VWHP DQG WHUPLQDWLRQ IRU WKH SRVVLELOLW\ [RI OHD
WKH DLU OLQH )DLOXUH WR ¢([ WKHVH LVVXHV FDQ [UHVXO
GHDWK RU VXEVWDQWLDO SURSHUW\ GDPDJH
Dirty burner or heat exchanger will cause high back pressure and poor ignition.
Follow instructions starting on page 110 to clean the burner and heat exchanger.
9LVXDO LQVSHFWLRQ RI AXH ZD\V PD\ QRW EH VX"FLHQW
&KHFN FRPEXVWLRQ VHWWLQJV RQ KLIJK DQG ORZ |(,UH D
QHFHVVDU\ &KHFN ADPH VLJQDO GXUp@IIBERPEXVWLRQ W
&KHFN LQFRPLQJ JDV SUHVVXUH ZLWK ERLOHU R |IDQG D
rating label.
Verify correct boiler model is selected in control and high altitude is selected for
installations 5,500 above sea level.
Check that ignition cable resistance measures 1000 Ohms (+/- 50 Ohms).
&KHFN IRU AXH SLSH DQG LQWDNH SLSH UHVWULFWLRQV
Check burner fasteners and gaskets.
&KHFN YHQWXUL JDVNHWY DQG SURSHU YHQWXUL | 3URSI
LOW WTR Occurs if the Manual reset of control if |+ Check for low water condition in system. Repair system as necessary. Refer to
CONDITION integrated LWCO contacts are open. the water piping section of this manual, starting on page 19.
sees no water. » Check if LWCO test button is stuck. If so, replace control.
« If low water condition does not exist, check Diagnostics -> Inputs screen to view
status of LWCO. If the LWCO is shown as OPEN, check wiring between LWCO
DQG FRQWURO ,lI ZLULQJ LV ¢QH UHPRYH /:&2 DQG FOH
still exists, replace the LWCO.
LOW WTR Occurs if internal Manual reset of control if |+ Check for low water condition in system. Repair system as necessary. Refer to
CUTOFF LWCO contacts contacts are open. the water piping section of this manual, starting on page 19.
OPEN open. « If low water condition does not exist, check Diagnostics -> Inputs screen to view
status of LWCO. If the LWCO is shown as OPEN, check wiring between LWCO
DQG FRQWURO ,I ZLULQJ LV (¢QH UHPRYH /:&2 DQG FOH
still exists, replace the LWCO.
LOW WTR Ocecurs if the Automatically clears when | Follow maintenance instructions for removal and cleaning of Boiler In > Out LWCO
CUTOFF LWCO needs to be | the condition no longer probe.
WARNING cleaned. exists.
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Fault and Action Items, continued

Fault Condition Troubleshooting Action
Software Main control and display Unit is updated to matching software. Check software versions for main control and display.
Incompatible | software are not compatible. Replace the hardware that is the incorrect software
version.
Supply 60F > |+ Occurs if either Boiler Out 7KH ¢UVW WLPH D ORFNRXW]|RFEPXUWH WERSWUPEHDWRIU ARZ LV {
Return temperatures are greater clear is 2 minutes 30 seconds. The second « Ensure circulators are sized correctly per the system
than Boiler In temperature by | time, the lockout is 3 minutes 30 seconds. installation and are installed correctly.
more than 60F, or the burner [ The third time, its 4 minutes 30 seconds, the |, check wiring to circulators.
has been on for less than IRXUWK WLPH LWV PLQXWHV VHFIgQGV TKH ¢I1WK
2 minutes. time its 6 minutes 30 seconds.
the burner has been on for 6 minutes 30 seconds as long as the
more than 2 minutes, the temperatures return to < 60 degrees.
EXUQHU VWRSV ¢UyLQJl BMKH EFRRUQHU (¢UHV IRU PW OHDVW PLQXWHYV
message or lockout occurs. ZLWKRXW WKH WHPSHUDWXWH GLfHUHQFH H[FHHGLQJ
60 degrees, the time condition for the >
60 degree soft lockout is reset back to the
minimum value of 2 minutes 30 seconds.
System Occurs when the System Automatically resets when condition no « Verify proper placement of system sensors. System
Return > Return temp is greater than longer exists. sensors should be on system piping not on the boiler
Supply the System Supply temp + loop.
10F, after the burner is lit for « Verify sensors are wired to correct terminal locations.
10 minutes, and t_he priority « System sensors may need to be located further
has not changed in the last away from the boiler loop connection to the system,
10 minutes. if proximity to the boiler loop is causing sensors to be
heated inaccurately.
Target Boiler Outlet sensor detected | Clears warning when Boiler Outlet sensor No corrective action required. Boiler is operating
Reduced — above Max Boiler Temp minus | is detected below Max Boiler Temp minus normally.
Boiler %RLOHU 2XW 2Q 'L¥ %RLOHU 2XW 2Q 'L¥
This fault can only occur if
using System Supply or DHW
Out as a modulation sensor*
Target Boiler Outlet sensor detected &OHDUV ZDUQLQJ DQG WDUJHWKPIRGLZFWWURAR ZKMIQURXJIK WKH
Reduced - > Boiler Inlet sensor + 50°F. %RLOHU 2XWOHW VHQVRU L V. €W ditEulbt$For nfAfdnetibi bt wikhg idstes.
Flow ORGL{HV 7DUJHW W BeRDHHSD’W X UH
to prevent over-stressing the
heat exchanger.
Target Flue temperature detected Clears warning when Flue temperatures « &KHFN WKH AXH SLSH IRU DQ\ ECQ
Reduced — between 200°F and 210°F. have been below 200°F and the target has « Check the CO, readings using an analyzer and
Flue ORGL¢{¢HV WDUJHW /\/réit]?r&di-ltt? its \WgibbaHsefpéint, then one hour adjust gas valve accordingly to match nominal CO,
SUHYHQW RYHUKH D w hughér AiX tiine has elapsed without the readings within the boiler manual.
Flue temperature exceeding 200°F.
TEMP Ocecurs if supply water « Automatically resets after one minute delay | Verify water pipe is installed correctly per instructions
RISE TOO temperature in heat or using manual reset on display. in this manual.
QUICKLY exchanger rises faster than |« Manual reset is necessary after 5 automatic
10°F per second for two resets have occurred during the same Verify proper circulator and speed for boiler size and
VHFRQGYV GXULQJ W Khorit h¥afdetanB. Reset using manual system requirements.
minutes the burner is on. reset screen on d|sp|ay
See message displayed TEMPERATURE SENSOR
and follow procedure for loose connections.
8 Q FR Q ¢ JXNeHIGr 2 input active when &OHDUVY RQFH FRQ¢{JIJXUHG $%&RQY UXVIHOOHY/RWRUXQSULRULW\ V
Net 1 or Net 2 | its priority settings have not this priority while this warning is active. settings menu.
Demand EHHQ FRQ¢JIJXUHG
Virtual Input | If Modbus is activating any No virtual inputs are active. Check Modbus communication device for virtual TT
Active virtual TT input. input commands.
130 550-100-273/1223
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This section includes replacement parts and ordering
information.

Section Contents

Miscellaneous Parts . . . . . . . .. .. ... ... ... 131
Ordering . . . . . . . . . e 131
The SVF Commercial Condensing Water Boiler . . . . . . 132
ReplacementParts. . . . . .. . ... .. ... ..... 134
Dimensions. . . . . . . . . ... 140

OLVFHOODQHRXYVY 3DUWYV

See Table 22 for miscellaneous part numbers and
descriptions for ordering purposes.

2UGHULQJ

Replacement parts must be purchased through a WM
Technologies distributor. Specify the boiler model and
size when ordering. Include the description and part
number of the replacement part. Part numbers are
found on www.weil-mclain.com and the following pages.

A CAUTION

5HVXOWY IURP XVLQJ PRGL{HG RWK
parts, and parts not purchased through an

authorized distributor will not be covered by

ZbuubQw\ 7KHVH SDUWYV PD\ GDPDJI
LPSDLU RSHUDWLRQ

Table 22  Miscellaneous parts and kits

Description Part Number
Condensate Neutralizer Kit 383600076
Pressure Relief Valve:
Watts 740 3/4" x 1" 925,000 Btu/hr. 30 PSl. . ..o 383600063
Watts 740 3/4" x 1" 1,352,000 Btu/hr. 50 PSI . . ..o 383600064
Watts 174A 3/4" x 3/4" 1,400,000 Btu/hr. 80 PSI. . . . .. oo 383600521
Watts 174A 3/4" x 3/4" 1,695,000 Btu/hr. 100 PSI. . . .. oo 384000149
Watts 174A 3/4" x 3/4" 2,445,000 Btu/hr. 150 PSI. . . .. oo 384000150
Antifreeze, Sentinel X500 (5 gallons) 592900006
Corrosion Inhibitor, Sentinel X100 (5 gallons) . . . .. .ottt 592900016
Corrosion Inhibitor, Sentinel X100 (50 gallONS) . . . . . oottt 592900017
Inhibitor Quick-Test Kit 592900005
Bird Screens (2 required) — for 4" PVC vent and air pipes 383500110
Kit — Service Annual Maintenance Kit SVF 500/600: (electrode igniter, insulation, gaskets, fasteners) 384000422
&RQYHUVLRQ .LW 1DWXUDO *DV WR /3 69) YHQWXUL YHQWXUL JDVNHW 2 884@04233 RUL¢FH
Kit — Service Automatic Air Valve 384000153
Minimum Water Flow Switch Kit 384000324
Isolation Valve, 2" NPT 384000368
Replacement Isolation Valve Actuator 1004909026
Isolation Valve Position Switch 1004907211
Circulator Taco VR15L 1-1/2" ANSI Flange 511405156
Wireless Outdoor Temperature Sensor Kit 384000325
System Water Temp Sensor (strap-on style) 383500601
IPEX PVC Concentric Vent Kit — available from IPEX:
Kit for 4" PVC Vent and Ail PipeS . . . . .ot e e e e e e e e 196021
PVC Concentric Vent Kit — Horizontal or Vertical (includes components for concentric assembly):
Kit for 4" PVC Vent and All PIpeS . . . .. oot e e e e e e e 383900075
Kit — Service 4" Vent Termination Plate 383500398
TRZ D WHU &X W, 2 0 e 511100005
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7KH 69) &RPPHUFLDO &RQGHQVLQJ :DWHU %RLOHU

© N o v

10.
11.

12.

13.

14.

15.

16.

17.

18.

132

Legend for Figure 81, page 133

Stainless steel heat exchanger 19.
72.91 square ft. of surface for heat transfer. SA-240 stainless steel,
grades 316Ti, 316L, UNS S34035, and UNS S44400.

20.

Burner/heat exchanger cover plate

Blower

Air enters through the air inlet adapter, then enters the venturi. The
blower pulls air and gas through the venturi and pushes the mixture
into the burner. The advanced blower design and air inlet silencer
yield very quiet operation.

21.

Control Module (see Control Overview on  page 83)

Water return pipe (system return)
0137 (WWLQJV

Gauge port (not shown)

7KH SUHVVXUH DQG WHPSHUDWXUH JDXJH LV Vk
installation. Contractor must supply and install a tee on the water

outlet pipe (system supply) for this installation.

Relief valve nipple (not shown)

7KH UHOLHI YDOYH LV VKLSSHG ORRVH
must supply and install a tee on the water outlet pipe (system
supply) for this installation.

IRU ¢HO

7KH FRQWURO PRGXOH LV XVHG WR FRQ¢ JXU22.Efemperaturel SensoQport b quilep\ragerterperature

boiler operation. The touchscreen allows for changing the display
mode, entering setting values, and resetting after lockout.

Transformer

Ignition transformer 23.

ON/OFF switch

Automatic gas valve 24.
The automatic gas valve incorporates two solenoid-operated valve

seats. The valve senses the vacuum in the venturi (item 5) caused 25.

E\ ARZLQJ DLU

The outlet sensor port is located on top of the water outlet pipe
(system supply), just outside the heat exchanger. The LWCO is
integrated into this sensor. The LWCO test button is on the control,
and manual reset is done through the main control.

Temperature sensor port - inlet water temperature
The return sensor port is located on top of the water return pipe
(system return), just outside the heat exchanger.

Flue temperature port sensor (not shown)

Gas connection - 1-1/4" MNPT

*DV ARZV LQ SURSRUWLRQ WR DLU ARZ VR WKH DLU WR IXHO

UDWLR UHPDLQV FRQVWDQW DV EORZHU VSH26 BQIGCODDECtIPRZ FKDQJHV

Manual ball gas valve with pressure port

Air vent - Automatic air vent
27.

Electrical entrance snap-in covers
Knockouts are provided in the terminal box, allowing conduit entry

3-in-1 adapter allows PVC/CPVC, PolyPro, or stainless steel
connection. If using PP or SS brands other than M&G DuraVent,
consult the manufacturer for proper adapter.

Jacket panels
The front and side jacket panels are removable for access to the
blower, gas valve, pressure switches, controls, and ASME rating

ULJKW RI WKH ORZ YROWDJH DQG OLQH YROWDJpHte; HOG ZLULQJ WHUPLQDO VWULSV

High gas pressure switch 28.
Mounted on the side of the gas valve.

29.
Low gas pressure switch
Connects to the port on the tee that is installed on the inlet gas pipe 30.
near the gas valve.

31.
Air pressure switch
OD[LPXP AXH SUHVVXUH 32.
Premix gas burner (not shown) 33.

Boiler top panel

Casters (used for locating the boiler only)

Leveling legs (extended after the boiler is in position)
Heat exchanger drain connection

Condensate trap

ASME rating plate

ODGH ZLWK KLJK JUDGH VWDLQOHVV VWHHO D Q Ghig plaid_haB &li\he ASRIB SedlichX\Fraguir@information.

the burner uses pre-mixed gas and air.
N 34.
Ignition electrode

Air inlet adapter

7KH EXUQHU ADPH LV LJQLWHG E\ DSSO\LQJ B5KSIlBNCEROWDJIH WR WKH LJQLWLRQ

electrode, which is located in the combustion chamber. This causes
a spark (from electrode to ground). The ignition electrode also
PHDVXUHV ADPH VLJQDO DIWHU LJQLWLRQ

36.
Flame inspection windows

7KH VLOHQFHU VLJQL,;FDQWO\ UHGXFHV IDQ QR
quiet operation.

Venturi

:KHQ DLU ARZV WKURXJK WKH YHQWXUL D QHJC

4XDUW] JODVV ZLQGRZV SURYLGH D YLHZ Rl WKH BUYYQHWHWXXIDF HF DRQGHADPHV WR ARZ IURP WKH

Water outlet pipe (system supply)
0137 ;WWLQJIV

where it is mixed with the air. The gas and air mixture then continues
into the blower.
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Figure 81 The SVF commercial condensing water boiler

Electrical Panel Components Components - Top View

Components - Front View

% &
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ODFHPHQW 3DUWYV

Table 23 Jacket parts and numbers for Figure 82, page 135
Item | Description Part Number
100 Kit — Service Caster 384000226
101 Kit — Service Leveling Leg Kit 384000227
102 Kit — Service Panel Side 384000329
103 Kit — Service Panel, Top 384000332
104 Kit — Service Door, Top 384000335
105 Kit — Service Door, Middle 384000439
106 Kit — Service Door, Bottom 384000337
107 Kit — Service Control Cover 384000442
108 Kit — Service Bracket, External Transformer 384000339
109 Kit — Service Panel, Flue Adapter, Top SVF 500/600 384000404
110 Kit — Service Panel, Flue Adapter, Bottom SVF 500/600 384000405
111 Kit — Service Gaskets, Door (not shown) 384000361
112 Kit — Service Gaskets, Side Panel (not shown) 384000362
113 Kit — Service Gaskets, Top Panel (not shown) 384000363
114 Kit — Service Door Handle and Gasket 383600517
115 Kit — Service Caster, Non-Swivel 384000225
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Figure 82 Jacket parts
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SHSODFHPHQW 3DUWV FRQWLQXHG

Table 24  Kits and part numbers for Figure 83, page 137

Item | Description

Part Number

200 Kit — Service Cover Plate SVF 500/600 384000406
201 Kit — Service Door Flap 384000344
202 Kit — Service Cover Plate, Top 384000345
203 Kit — Service Burner SVF 500/600 384000407
204 Kit — Service Refractory SVF 500/600 384000408
205 Kit — Service Igniter 384000348
206 Kit — Gas Valve 383600066
207 Kit — Service NG Venturi SVF 500/600 384000409
208 Kit — Service Low Pressure Gas Switch 384000351
209 Kit — Service High Pressure Gas Switch 384000438
210 Kit — Service Gas Pipe with Flange 384000334
211 Kit — Service Gas Pipe to Venturi 384000353
212 Kit — Service Gas Pipe 384000354
213 Kit — Service Blower 7.0 SVF 500/600 384000410
214 Kit — Service Venturi, Gas Train Gasket 384000398
215 Kit — Service Silencer 384000360
216 Kit — Service Igniter Cable (not shown) 384000364
217 Kit — Service Condensate Trap Assembly 384000387
218 Kit — Service Burner Gaskets (also included in the annual maintenance kit) 384000386
219 .LW + 6HUYLFH $GDSWHU RQH DGDSWHU DQG JDVNHW LQFOXGHG| *+ X3g40M4RIQ A X
220 Kit — Service Blower Gasket and O-ring 384000401
221 Kit — Service Refractory Cover Plate 1, 2, & 3 384000426
222 Kit — Inspection glass (includes retainer, glass, gasket and screws) 383500020
223 Kit — O-ring 590318042

136
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SHSODFHPHQW 3DUWV FRQWLQXHG

Table 25  Control parts and part numbers for Figure 84, page 139
Item | Description Part Number
300 Kit — Service Water Temperature Sensor + LWCO 381356589
301 Kit — Service Water Return Sensor 383600071
302 Kit — Service COFI Transformer w/Flame Sense Pass Through 384000425
303 Kit — Service Module Control Main 1225-100 384000395
304 Kit — Service 120V-24V Transformer 384000427
305 Kit — Service High Flue Pressure Switch 384000372
306 Kit — Service Module Display 1209-376-R 384000396
307 Kit — Service Temperature Sensor, Outdoor (not shown) 383500125
308 Kit — Service Flue Temperature Sensor 500/600 384000100
309 Kit — Service Harness High Voltage SVF 500/600 (not shown) 384000412
310 Kit — Service Harness Low Voltage SVF 500/600 (not shown) 384000413
311 Kit — Service Harness Blower PWM SVF 500/600 (not shown) 384000414
312 Kit — Service Harness Flue Pressure Switch SVF 500/600 (not shown) 384000415
313 Kit — Service Harness COFI and Gas Valve SVF 500/600 (not shown) 384000416
314 Kit — Service Harness High/Low Gas Pressure Switches SVF 500/600 (not shown) 384000417
315 Kit — Service Harness Modbus SVF 500/600 (not shown) 384000418
316 Kit — Service Harness Display SVF 500/600 (not shown) 384000419
317 Kit — Service Fuse 5A 250 Vac 6.3 x 32mm (not shown) 384000424
318 Kit — Service Conversion ProtoNode BacNet (not shown) 384000420
319 Kit — Service Conversion ProtoNode LonWorks (not shown) 384000421
320 Kit — Service System Immersion Sensor 12k (not shown) 384000292
321 Kit — Service Fuse 5-pack 2.5A 120 Vac (not shown) 384000428
322 Kit — Service Fuse 5-pack 3A 24 Vdc (not shown) 384000429
323 Kit — Service Fuse 5-pack 4A 120 Vac (not shown) 384000430
324 Kit — Service Electrical Connectors Control (not shown) 384000431
325 Kit — Service RS485 communication board (not shown) 384000432
327 Kit — Service Multi-boiler wiring kit (RS-485 communication harness) — one kit needed per boiler (not shown) 383700272
328 Kit — Service Harness Wiring Igniter Ground SVF 500/600 (not shown) 384000434
329 Kit — Service Harness Circulator High Voltage 500/600 (not shown) 384000435
330 Kit — Service Harness Wiring HGPS SVF 500/600 (not shown) 384000436
138 550-100-273/1223
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Figure 84 Controls, sensors
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'LPHQVLRQV

Figure 85 Dimensional data
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Legend — Figure 85

1. Boiler water out, 2" NPT
2. Boiler water in, 2" NPT
3. 3-in-1 air inlet adapter, 4"
LQ AXH DGDSWHU

5. Gas in, 1-1/4" NPT

6. Condensate trap assembly
7. Condensate drain tube

8. Control

SVF 500/600 DIMENSIONS (inches) - height dimensions given are based on casters resting on the ground. Add lifted boiler
measurements to height dimensions accordingly.

A B C D E F G H J K
33-3/8 49-13/16 24-7/8 15-13/16 4-5/8 12-1/2 38 4-1/4 20-1/3 40-7/16
L M N P Q R S T U \%
3-7/16 39-1/16 13-3/16 29-5/16 2-5/8 19-1/8 5-3/8 3-13/16 5-1/4 41-5/16
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Ratings . A ,QVWDOODWLRQ DQ
5HDG &RQ¢JIJXUDW.LRQ 6HWWLQ.JV. .. 143 Notes . . 146
SDWLQJV
Table 26  Multi-boiler ratings
soiers in System Total CSA Input Cl-lil:ta:t%lgéa?:?ylz Boiler H.P. Net Water Rating MameIdDCu%Tg;Ztlon Alr
Input, Output, ) MBH Square
MBH MBH Inches
SVF 500 | SVF 600 - Note 1 - Note 2
2 1000 980 29.3 852 500
2 1200 1176 351 1022 600
3 1500 1470 43.9 1278 750
3 1800 1764 52.7 1533 900
4 2000 1960 58.5 1704 1000
4 2400 2352 70.3 2044 1200
5 2500 2450 73.2 2130 1250
5 3000 2940 87.8 2555 1500
6 3000 2940 87.8 2556 1500
6 3600 3528 105.4 3066 1800
7 3500 3430 102.5 2982 1750
7 4200 4116 122.9 3577 2100
8 4000 3920 117.1 3408 2000
8 4800 4704 140.5 4088 2400
Notes

1. Based on standard test procedures outlined by DOE for individual boilers.

2. Net water ratings are based on piping and pickup allowance of 1.15. Consult Weil-McLain Technical Services for other allowances.

550-100-273/1223
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5DWLQJV FRQWLQXHG

Table 27  Ratings and engineering data

0.

@

CERTIFIED

DOE CA.“.RI CERTIFIED.. < ©
c us

$+5, &HUWL HG 5DWLQJV

operating conditions.

Minimum Minimum Boiler
Maximum Input - Input - Gross Net Thermal Water Vent/Air Stack/Vent Boiler Weight
Boiler Input Natural Propane Output Rating ("FLHQHR\ Pipe Size Flow Rate (pounds)
Content
Model Gas Gas
Number
Btuh Btuh Btuh Btuh Btuh % Gallons Inches scfm WDryh O\r/)\/ergt;]ng Shipping
1RWH 1RWH 1RWH 1RWH 1RWH 1RWH 1RWH (Note 5) eight eight Weight
(no water) (OOHG
SVF 500 | 500000 50000 50000 490000 426000 98.0 12.4 4 105 468 571 611
SVF 600 | 600000 50000 50000 588000 511000 98.0 124 4 125 468 571 611
Notes

1. 5DWLQJV VKRZQ DUH IRU VHD OHYHO DSSOLFDWLRQV RQO\ )RU DOWLWXGHYV DERYH VHD OHYHO WKH 69) ER

approximately 4% per 1,000 ft. above sea level. For elevations over 2,000 ft., see the High Altitude section on page 116 for required control parameter changes. The

OHQJWK RI WKH YHQW DQG DLU SLSLQJ ZLOO DfHFW WKH PD[LPXP LQSXW 6HH 7DEOH EHORZ IRU GHUDWH
2. 1HW $+5, UDWLQJY DUH EDVHG RQ QHW LQVWDOOHG UDGLDWLRQ RI VX"FLHQW TXDQWLW\ IRU WKH UHTXLUHF

pickup. Ratings are based on a piping and pickup allowance of 1.15. An additional allowance should be made for unusual piping and pickup loads.

7KHUPDO H"FLHQF\ LV EDVHG RQ $+5, WHVWLQJ SURFHGXUH $+5,
4.  SVF boilers can be direct vent or direct exhaust vented, either through a side wall or through the roof, as instructed in this manual and compliant with all local codes.

SVF boilers require special venting, consistent with Category IV boilers. For Category Il boiler systems, see pages 32 to 35. Use only the vent materials and

PHWKRGV LGHQWL¢HG LQ WKLV PDQXDO
5. 7KH YDOXHV DUH IRU WKH VWDFN ARZ UDWH DW WKH PD[LPXP (¢ULQJ UDWH IRU WKH JLYHQ ERLOHU 7KH YDO

Table 28  Derate due to vent and air piping length

. Determine vent/air piping equivalent length (ft.) - Use the length for L in the equations.
Boller Model Derate % for Direct Exhaust Derate % for Direct Vent
% Derate = L x .077 % Derate = L x .074
SVF 500/600 (IDPSOH .1/ W (IDPSOH .1/ W
‘HUDWH [ '"HUDWH [
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5HDG &RQAJXUDWLRQ 6HWWLQJV

Bluetooth Connection )
Figure 86 Menu screen

7R DFFHVV FRQ¢{JIXUDWLRQ VHWWLQJ

1. Swipe right on the display to navigate to the : :

Menu screen. %S&.1, 47 62)7:85( 1 w%/8(722741
2. Press the <BLUETOOTH> button. See Figure 86. b=m=
3. Toggle the Bluetooth ON by pressing the blue
toggle button. See Figure 87. Bluetooth will
remain on for 30 minutes of inactivity.
4. Turn on the Bluetooth of your smartphone device.

&/($1 08$,17(181&( 6(77,1*6

Connecting to the WM ProTools™ app allows the boiler
FRQ¢(¢JXUDWLRQ WR EH ORDGHG VDYHC(
download the app, point the smartphone camera at the
QR code in Figure 88, then click the link on the screen.

%/8(7227+ 67%$786

$& = (63 :5220 (

1. Open the WM ProTools app. See Figure 89, , (63:5220 (
page 144

2. Press the <Connect> button.

3. Press <Connect to Boiler>.

4. Press the WM boiler to connect to on the screen.

IMPORTANT Figure 88 WM ProTools app download

,] QR ERLOHUVY DSSHDU LQ WKH OLVW WRJJOH WKH %OXHWRRWK
UDGLR RI WKH ERLOHU RU WKHQ RQ DJDLQ :DLW IRU WKH
%OXHWRRWK VFUHHQ RI WKH GLVSOD\ WR FRQQHFW YLD WKH DSS
before navigating away from this screen.

5. Swipe down to view the connectivity options.
Choose the <READ/WRITE &RQ¢JXUDWLRQ! EXWWRQ

6. Press<READ &RQ¢(JXUDWLRQ! ,W WDNHV VHYHUDO
VHFRQGY WR JDWKHU DOO FRQ¢JXUDWLRQ LQIRUPDWLRQ RI
the boiler.

7. Review the information, then press <Save a. Choosing WRITE &RQ¢JXUDWLRQ ZLOO
&RQ¢(JIJXUDWLRQ! DW WKH ERWWRP ROMWHKH FIFERIBEQIXUDWLRQV VDYHG

8. Choose a descriptive name for the saved b. 3UHVVLQJ DQ\ RI WKH EXEEOHYV Z
FRQ¢{¢JXUDWLRQ WKHQ SUHVV W = XWWRQ

'2 127 :5,7( D ¢OH XQOHVV FHUWDLQ

Files are saved locally on the phone. If the app is FRQ¢IJXUDWLRQ LV FRUUHFW IRU \RX

XQLQVWDOOHG DOO ¢OHV DUH ORVW 6DYH WKH LQIRUPDWLRQ IRU

your records. 10. :ULWH &RQ¢(JXUDWLRQ LV SRVVLEC

The Model number and Master/Shadow/Single
9. 7R YLHZ DQ\ VDYHG ¢(¢OHV DW VW H SettingsiErRiat rhaStuthe\bbiler for a successful
<WRITE &RQ¢(JXUDWLRQ! LQVWHDG :ULWH &RQ¢JXUDWLRQ WR RFFXU
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Figure 89 WM ProTools app navigation
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ODLQWHQDQFH /RJ

+LJK ¢ UYH

Date Low Fire

0, CoO Co, Stack Temp pH Action Technician
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,QVWDOODWLRQ DQG 6HUYLFH &HUWLAF

Boiler Model: Series:___ Consumer Protection Number (CP):

Date Installed: BTU Input:

%o Installation instructions have been followed.

%0 Checkout sequence has been performed.

% $ERYH LQIRUPDWLRQ LV FHUWL¢{¢HG WR EH FRUUHFW
%o Information has been received and left with the owner or maintenance person.

Installer:

(Company) (Phone)

(Address) (Installer’s Signature)

Notes
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Notes
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