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How it works ...

1

Integrated boiler control

The integrated boiler control (1BC) responds to signals from the room thermostat, air
pressure switch, inlet water sensor, boiler warter temperature sensor and bailer limit cirouit
to operate the circulators, gas valve, igniter and blower. When a room thermostat calls
for heat, the IBC starts the system circutator and blower,
TheIBC runs the blower to purge the boiler flue passages, then turns on the igniter and
liets it warm up.

After igniter warm-up, the IBC opens the gas valve, turns the igniter off, and checks for
flame. The flame must come on within 4 seconds or the [BC will shut down and try the
full cycle again.

When the room thermostat is satished, the IBC turns off the boiler components and
waits for the next heat call.

The [BC indicator lights show normal sequence when the lights are on steady. When a
problem occurs, the IBC flashes combinations of lights which indicate the most likely
reasom for the problam.

While attempting to satisfy the heat demand, the control module monitors the boiler
temperature changes via the temperature sensors and determines whether or not the
available hot water will satisfy the demand, only running the circulator. If additional
heat is needed, the sequence continues. When DHW (if used) calls for heat, sequence

abowve is bypassed.

Transformer
The control transformer reduces line voltage to 24 volts for the gas valve and limit circuit.

Blower

The blower pulls in air and mixes it with gas from the gas valve. The blower forces this
mixture into the burner for combustion inside the boiler chamber.

Recuperator

The recuperator is a stainless steel heat exchanger that increases boiler efficiency by ex-
tracting additional heat from the flue gases. Return water passes through the recuperator
before entering the boiler.

Water temperature sensor

The water temperature sensor provides a Qﬂ.&l ter the controel moedule to turn
off the gas valve if the temperature in the boiler goes above its setting. {The
cireulator will continue to run as long as there is a call for heat.)

System circulator

The system crculator circulates water through the external (system) piping. The flow
rate of the circulator ks controlled by the IBC, depending on the temperature of the water
entering the boiler sections. Pump must remain on boiler — do not remove,

Bypass circulator

The IBC operates the bypass circulator to mix hot water from the boiler outlet with
colder return water from the system as needed to prevent condensation of flue gases in
the cast iron heat exchanger.

When the water returning to the bodler is below 140°F, the 1BC regulates the bypass cir-
culator and system circulator flow rates to raise the return water temperature up to 140°F
before it enters the cast iron sections. By balancing these flow rates, the IBC can protect
against condensation in the cast iron heat exchanger even if return water is as low as 60°F,

Pump must remain on boiler — do not remaove.

Air pressure switch
The air pressure switch signals the [BC, telling the control whether air is moving through
the blower.

Retumn water temperature sensor

The water temperature sensor monitors the temperature of the water entering the boiler
sectinns. The sensor sends this information to the [BC, The IBL determines how much
to adjust the crculator flow rates to provide at least 140°F water to the cast iron heat
exchanger.

LEGEND
a Supply to system, 1" NPT
b Return from system, 1" NPT

¢ Combustion afr inlet fitting —
3" PVC connection

d Flue outlet — 3" PVC connec-
tion

& Gas valve — negative pressure
regulated gas control

f  Pressure/temperature gauge
g Flueway inspection port cover
h Sensor hose trap

i Manual air vent
i Relief valve

kK Thermal fuse — a one-time fuse
device that shuts boiler off if flue
temperature excesds its setpoint

m Condensate trap line — shipped
loose with boiler, field installed

n Condensate drain connection —
15" PYC female

AL WARNING

This bailer uses a negative-pressire-
regulated gas valve, set for an outlet
pressure approximately —0.207 water
column.

DO NOT set the outlet pressure higher
than factory setting.

Part mumber 550-142-783(1012
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Please read before proceeding

Hazard definitions

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

N

i

:

NOTIGE |

Indicates presence of hazards that will cause severe
personal injury, death or substantial property
damage.

Indicates presence of hazards that can cause severe

personal injury, death or substantial property
damage.

Indicates presence of hazards that will or can cause
minor personal injury or property damage.
Indicates special instructions on installation,

operation or maintenance that are important but
not related to personal injury or property damage.

Installer— Read all instructions, including this
manual and all other information shipped with the
bailer, before installing. Perform steps in the order
given.

Uger — This manual is for use only by a qualified
heating installer/service technician. Refer to User’s
Information Manual for your reference.

User — Have this boiler serviced/inspected by a
qualified service technician, at least annually.

Failure to comply with the above could result in
sewere personal injury, death or substaniial property
damage.

Wrrite in the CP number in the space provided on
the Installation certificate on page 90 if not already
shown.

When calling or writing about the boiler— Please
have the boiler model number from the boiler rating
label and the CP number from the boiler jacket.
Consider piping and installation when determining
bailer location.

Any claims for damage or shortage in shipment

must be filed immediately against the transportation
company by the consignee.

Commonwealth of Massachusetts

When the boiler is installed within the Commonwealth of
Maszachusetts, comply with the following.

*  This product must be installed by a licensed plumber or gas

fitter.

* If antifreeze {5 nsed, a reduced pressure back-flow preventer
device shall be used.

*  If sidewall went or vent/air is installed, see instroctions on

page 34,

Part number 550-142-T83/1012

Failure to adhere to the guidelines on this

Egg,e can result in severe personal injury,
th or substantial property damage.

When servicing boiler —

¥

To avoid electric shock, disconnect electrical supply
before performing maintenance.

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

This boiler contains ceramic fiber and fiberglass
materials, Refer to the WARNING and instructions
on page 106.

Boiler operation —

Do not block flow of combustion or ventilation air
to broiler,

Should overheating occur or gas supply fail to
:I'utlnﬂ'. Do I'«ITDT turn off nE ciis;%n&l‘ect electrin:fl
EAT} to crculator. Instead, shuit & £as 5U

upaq(.rr:alim:extem“ al to the appliance. BRSERS]

Do not use this boiler if any part has been undar
water. Immediately call a qualified service techni-

cian to inspect the boiler and to replace em{I part of
the control system and any gas control that has been
under water.

Combustion air—

DO NOT install combustion air intake where thars
is @ risk of combustion air contamination.

Carbon monoxide detector —

¥

For Direct Exhaust units, a carbon monoxide detec-
tor is required in the boiler room. The carbon mon-
oxide detector must be wired on the same electrical
circuit as the boiler.

For Direct Vent units, a carbon monosgide detector
that is wired on the same electrical circuit as the boiler

is strongly recommended.

Boiler water—

Thoroughly flush the system (without boiler con-
nected) to remove sediment. T'hfhlfh-eiﬂlenqrhzat
exchanger can be damaged by build-up or corrosion
due to sediment,

Do not use petroleum-based deaning or sealing
compaotnds in boiler system. Gaskets and seals in the
system may be damaged. This can result in substantial
property damage.

Laaks in boller or piping must be repaired at once
to prevent make-up water. Use this boiler OMNLY
in & closad-loop system. Continual fresh make-up
water will reduce boiler life, Mineral buildup in heat
exchangers reduces heat transfer, overheats the mate-
rials, and causes failure. Addition of oxygen carried in
by make-up water can cause internal corrosion.

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

Freeze protection fluids —

| antifreeze,
for hydronic
the antifreeze

MEWVER use automaotive or standard gl
Use only freeze-protection fluids
systems. Follow all guidelines given
manufacturer. Thoroughly clean and flush any re-

acement boiler system that has used glycol before
installing the new boiler.
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Prepare boiler location

Installations must follow these codes:

*  Local, state, provincial, national codes, laws, regulations and ordinances.

*  National Fuel Gas Code, ANSI Z223.1 - latest editlon.

* Standard for Controls and Safety Devices for Automatically Fired
Baodlers, ANSI/ASME CSD-1, when required.

*  National Electrical Code.

*  For Canada only: B149.1 or B149.2 Installation Code and CSA C22.1
Canadian Electrical Code Part | and any local codes.

The G¥9(H boiler gas manifold and controls met safe lighting and other

performance criteria when boiler underwent tests specified in ANSIZ21.13
— latest edition.

T i For the Commonwealth of Massachusetts, read and follow
[ NomeE | the special instructions located on page 34 of this manual.

Install the boiler so control system components are protected
from dripping or spraying water or rain during operation.
Allowing these components to become wet could cause a
boiler failure, resulting in severe personal injury, death ar
substantial property damage.

High altitude installations

GO0+ bailer controls automatically reduce input with increasing altitude.
See Figure 1 for estimated inJI::ut at altitude as a percentage of sea level
input. Multiply the boiler sea level input by this percentage to obtain the
estimated high altitude input. Note that the length of the venting system
will alsa have a minor impact on input. Refer to the vent supplement for
further information.

No modifications to the boiler should be necessary for installations up to
5,500 feet above sea level. For higher elevations, the air pressure switch
must be changed to a special high altitude switch. Refer to the high altitude
kit instructions, page 10. Note that the gas valve outlet pressure must be
checked (and adjusted if necessary) following instructions on page 63.

DO NOT sidewall vent DIRECT EXHAUST APPLICATIONS
at altitudes above 5,500 feet. Sidewall venting is only allowed
for DIRECT VENT applications (ducted combustion air) at
altitudes above 5,500

T NOTICE Vent length also affects boiler input — the boiler automati-
M cally dirr?tmmmmpmme for prgeﬂun: loss through the venl.
See the derate values given in Figure 109, page 103. For high
altitude installations, multiply the % in Figure 1 times the

value shown in Figure 109 to determine input vs sea level.

Service clearances

When possible, install GV90+ boilers with clearances at least as large as
shown in Figure 2 for best service access,

Flooring
The GV9(+ boiler is approved for installation on combustible flooring,
but must never be installed on carpeting.

Do not install boiler on carpeting even if foundation is

used. Fire can result, causing severe personal injury, death
or substantial property damage.

Figure 1 Estimated GVA0+ input at altitude
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Figure 2 Service clearances (recommended)
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Prepare boiler location sy

Foundation

Provide 4 solid brick or conerete foundation pad if any of the following
is possible:

*  When the floor can become Aooded.

*  When the boiler N ting area is ol level.

*  When a high-profile condensate pumnp is used. provide a foundation
high emough that the GY90+ conderisale conbection is al least as high
a5 the condensate pump inlet conmection.

Figure 3 Mimimum foundsiion dimensions (inches)

| Bailer modal W L |[H* 4 e

GVB80+3 /GVE0+a | 16 | 0% 2

| GVa045/GVE0+E |16 | 7% | 2

| * Increase height if needed 1o ensore | = :_'_-'_-_-_h__.".‘_'___-_:f_ _I::E']{
comdansate trap outlet tee is above nlet b—TT S
| of condensate pusnp, when used.

Residential garage installation

Precautions

Take the following special precautions when installing the builer in s

residential garage, If the boiler is located in a residential garage, per ANS!

Z223.1, paragraph 5.1.%

*  Mount the bodler a minimum of 18 inches above the floor of the
garage to assure the burner and ignition devices will be no less than
18 inches abowe the floor.

*  Locate or protect the boller so it cannot be damaged by a moving
vehicle,

Minimum clearances

WARNI You can install GV90+ boilers in spaces smaller than Fig-
4l o ure 2, page 6 recommended service clearances, but never

simal ler than shown in Figure 4.

Installations with clearances less than shown in Fig-
ure 2, page & must have air openings sized and located as
shown in Figure 4,

* Always provide atleast screwdriver clearance to jacket front panel screws
for removal of front panel for inspection and minor service.

*  Ifthe boiler cmnnot ba serviced in place, pipe the boiler with uniuns
and isolation walves so it can be slid out of the space and serviced in
an adjacent area,

*  The space has to be equipped with a door so boiler can be secessed,
unpiped and removed.

Part number 550-142-T83/1012

Figure 4 Minimum clearances — whan
Clearances arg |Bse than recom:
mended service clearances of Fig-
ura 2, page 6, install as shown balow;
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ifor service,

No other appliance or air mover { exhaust lan,
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B Access DOOR with fresh dir openings
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A NOTICE SPECIAL REQUIREMENTS
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Prepare the boiler cotinueq

Check orifice plate — replace if necessary

The correct orifice plate must be used. Failure to do so
will result in severe personal injury, death or substantial
property damage. The boiler is shipped with a natural
gas orifice plate. it MUST BE CONVERTED to use
propane.

Natural gas:

For natural gas installations, inspect the silver gas/air orifice plate
marking. It must be the same as the boiler size. If the orifice plate is
stamped with another size, obtain the correct plate from your whaole-
galer. The boiler size iz stamped where the *X” is shown in the plate
stamping, Figure 6.

Propane:

For propane installations, replace the silver gas/air orifice plate
with the red/white plate, per following instructions, Ensure the red/
white plate boiler size is correct for the GV90+ boiler being installed.
The boiler size is stamped where the"X" is shown in the plate stamp-
ing, Figure 6.

Also fill out the propane label in the conversion kit and attach to the
left side of the jacket, above the gas inlet opening, as shown in Figure 5.
Orifice plate installation, when required

Access the bottom of the blower housing as shown in Figure 5.

To inspect the plate only, read the marking on the plate adge. It
must read the same as the boiler size and fuel, as follows:

Boller model | MNatural gas marking Propane marking |
GVa0+3 MG 3 BEC LP 3 3EC |
GV30+4 MG 4 SEC LP 4 SEC |
GVE0+5 MG 5 SEC LP 5 SEC |
GV90+8 NG & SEC LP 6 SEC i

Tir replace the plate, using a manual serewdriver or nut driver, see
Figure &

1. Loosen screws 1 and 2 two full turns,

2. Remove scoews 3 and 4.

3. Pull the pasfair orifice plate forward to remowve it.
4

. Slide in the new plate as shown in Figure 6. The red side of a
propane plate must go next to the blower housing.

5. Replace screws 3 and 4. Tighten all four screws securely and uni-
formly. DO NOT overtighten. DO NOT exceed 40 inch-pounds
torque,

6. Bend down plate label tab at score mark as shown in lower right
corner of Figure 6, item 10.

. D0 MOT use electric or pneumatic screwdrivers to re-
move or tighten the gasfair boss screws, Hand-tighten

only, using manual screwdriver. Should the torque exceed
40 inch-pounds, the threaded holes could strip out,
::ausm% aninadequate seal of the orifice plate. Failure to
properly seal the plate to the housing could resultin a gas
leak, causing severe personal injury, death or substantial
property damage.

Figure & Check for correct gas orifice plate

A  PRemove jacket front
panel fo acoess the bot-
tom aide of the biower

B Complete the pr
conversion label inchud-
ed with the conversion
kit Install label on jacker
left sice, as shown,

Leave the boler on its back,
on the skid as shown, until
yiou have checked the gasiair
orifice plate and replace it if
NeCesSary.

Figure 6 Fuoliow instructions to check or replace
gas orifice plate ("X" = bailer =ize)

-k

= Sevews — follow instructions for loosendng and tghtendng
Grasfair manifold
Front sectlon, bottom view, component detalls anviited

Side shwown metst podnt toward air inlet hose — WARNING
Jabel sidde for matiral gas; WHITE fide for propane ga

Propame orifice REDrone side and WHITE on the
i | red gidde st Fuoe the blower housing

Mataral gas arifice plate, SITVER:

|10 Orifice plate after bending along score madk —label 48
| vigdhle when tagalled

~ @ N

= &
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Prepare the boiler e

install condensate trap

L.

Before placing the boiler in position, install the condensate trap

line, shown in Figure 7. Items shown are provided with the boiler.
Step 1 Attach the flue drain hose (C) to the in-line flue drain

nipple (B).

Slide a screw driver or pencil through the condensate
drain nipple (G).

Slide the end of the screwdriver or pencil into the open
end of the flue drain hose (C).

Feed the in-line flue drain (A) assembly into the flue con-
nection (D), guiding the flue drain hose through the con-
densate drain nipple (G) with the screwdriver or pencil.

Press the in-line flue drain ( A) into the flue connection
([}Jandrh the seal ring until it reaches the stop.
rmg; flue connection hose clamp to secure.

Theﬁtw drain hose (C) should now extend down past the
end of the condensate drain nipple (G).

Slide the U-clamp (F) over the condensate trap tee (E)

and into the two holes in the rail. Attach the two nuts pro-
vided tor the U-clamp and tighten to secure the condensate
trap tee to the rail.

Slide the ends of the mndmssxt tnq:- hose (H) onto the

condensgate drain nipple (G) and the condensate [
{E). Secure the con trap hose at each end with the
hase damps (]).

Check tha height of the condensate trap tee outlet,

Before rotating the boiler into position, measure the
distance from the condensate tee outlet to the bottam
of the boiler mounting rails. When the boiler is place in
position, the condensate tee outlet must be higher than
the condensate pump inlet connection {when a con-
densate pump is uscc'l:_!i Increase the foundation height

if necessary.

Part mumber 550-142-783/1012

Figure 7 Install condensate trap
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Flise drain hose
Fliss connection

Condensate trg tee
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nipple

Comdenste tup hose
Hose clarmgs
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Prepare the boiler cotinueq

Install high altitude air pressure switch
when required (only above 5,500 feet)

1. For installations at altitude more than 5,500 feet above sea level:
a, A special high altitude air pressure switch is required.
b. The gas valve outlet pressure setting must be checked, and
adjusted if necessary, per the instructions on page 63.

Failure tor check gas valve outlet pressure and adjust, if
necessary, could result in severe personal injury, death
or substantial property damage. Carefully follow the
guidelines given in this manual.

2. Obtain the GV90+ high altitude kit from your local Weil-MeLain
distributor, The high altitude kit contains the high altitude air
pressure switch.

3. See Figure 8 (switch shown with wires removed).

a. Remove the two (RED) control wires from the air pressure
switch spade terminals.

b. Remove the factory-installed air ure switch (loosen top
screw and remove bottom screw holding switch to jacket in-
terior panel).

¢. Install the high altitude air pressure switch in the same loca-
tion,

d.  Carefully replace the hoses on the new switch, with the red hose
on the hose barb closest to the electrical spade connectors, as
shown in Figure 8. The white hose goes on the other hose barb,

e. Replace the two (RED) control wires on the new pressure
switch spade terminals.

Rotate the boiler into position
Boiler is shipped on back side. It must be taken off skid

and rotated into correct position.
After installing condensate line, inspecting (replacing if necessary) the
%;sfa]: orifice and installing the high altitude kit (if required), mowve
& boiler near its position.
Figure 9 shows the boiler with the front and top panels replaced.
These panels may be left off if desired until the installation has been
completed.
w Boiler is heavy and containg some sheet metal parts which
may have sharp edges. Wear gloves when handling and

take er precautions when moving. Failure to do so
will result in severe personal injury, death or substantial

property damage.
Refer to Figure 9 for placement sequence as follows:
1 Wear heavy gloves — carefully rotate the boiler over onto its
base rail legs.
2 Clip the shipping strap securing the skid to the boiler block as-
sembly. Remove the skid and strap.

3  Antach the Jacket rear panel as shown using (4} #10 % 147 screws
provided in the accessory bag.

10

Flgure B Air pressure switch mounting

i

Interios pansd wp
Taeket left side panel

1

2

3 Adr pressure swatch
4 'WHITE hosw

5 RED bhose

L

e

Flgure 8  Foliow instructions to parform the steps
shown balow

Part mumber 550-142-783/1012
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Prepare the boiler e

Perform hydrostatic pressure test
Pressure test boiler before attaching water nari:i piping [m:ept ns

noted below) or electrical supply. Remove top panel befo
proceeding.
AWARNING Use two wrenches when tightening water piping at

boiler, using one of the wrenches to prevent the boiler
interior piping from turning, Failure to support the boiler
piping connections to prevent them from turning could
cause damage to boiler components.

Prepare boiler for test — see Figure 10
Step1 Connecta hose from water supply to fill and drain boiler
for hydrostatic test. Hose is not included with boiler.

Connect hose to boiler drain valve. Make sure hose can
also be vsed to drain boiler after test.

Step 2

Remave 1" nipple, 1" tee, bushing and pressure/tempera-
ture gauge from accessory bag. Pipe to boiler supply con-
nection as shown. Use pipe dope sparingly.

Step 3

Step 4 Connect a nipple and shutoff valve to system supply
connection on the 1" tee, This valve will be used to bleed
air during the fill. Valve and nipple are not inchuded with
bailer.

Connect a nipple and shutoff valve to system return
connection at circulator flange. This valve will be used to
bleed alr during the fill. Valve and nipple are not included
with bodler.

Install a 3" pipe plug in the relief valve opening, top of
the rear boiler section, as shown. Plug is not included with
bailer.

Fill and pressure test

1. Connect fill water supply through drain valve, item 2.

2. Fill boiler with water (be sure bleed valves at 4 and 5 are open).

3, When water flows from bleed valves, shut off water at drain
valve,

4, Close bleed valves.

5. Slowly reopen drain valve (item 2) until test pressure of 45 PSIG
{or 1.5 times boiler relief valve setting — NEVER MORE than
75 PSIG) is reached on the pressure gauge.

6. Test at this pressure for no more than 10 minutes.
Do not leave boiler unattended. A cold water fill conld

expand and cause excessive pressure, resulting in severe
persamal injury, death or substantial property damage.

7. Make sure constant gauge pressure has been maintained through-
out test. Check for leaks. Repair if found.

WARNING  Leaks must be repaired at onee. Failure to do so can dam-
age boiler, resulting in substantial property damage.

Do not use petraleum-based deaning or sealing com-
pounds in boiler system. Severe damage to boiler will
oecur, resulting in substantial property damage,

Part number 550-142-T83/1012

Figure 10 Piping connections for hydrostatic test

Drain and remove fittings

1. Disconnect fill water hose from water sonrce.

2. Drain boiler ar drain valve or out hose, whichever pro-
vides best access to driin. Close drain valve and remove
hase afier draining.

3. Remaove plug {item &) From rélief valve mpping,

4. Isolaton valves are required to enable servicing of the
hoiler's temperalune sensor,
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Install water piping

Usa two wrenches when tightening water piping at
boiler, using one of the wrenches to prevent the boiler
interior priping from turning, Failure o support the boiler
piping connections to prevent them from turning could
cause damage to boiler components.

The cast iron heat exchanger return temperature muist
be kept at or above 140°F during all times of operation
to prevent possibility of corrosion due to condensation.
This is done automatically, using the boiler's internal
circulators. DO NOT remove or tamper with these cir-
culators, Failure to comply could result in severe personal
injury, death or substantial property damage.

General piping information

Minimum pipe size for boiler loop piping

Figure 11 Provide boiler loop piping no smaller than listed
below (based on 20°F temperature rise)

Boller loop pipe size, Minimum
GVID+ 3 or 4 17
GVAD+5or 6 14"

Additional limit controls

Following standard industry practices, if installation is to comply with
ASME o Canadian requirements, an additional high temperature
limit may be needed. Consult local requirements for other codes/
standards to determine if needed. Wire as shown in Figure 67, page 56.

*  Install a manual reset high temperature limit between the boiler
and the isolation valve.

*  Wire the manual reset limit in series with the boiler limit con-
trol.

* Set the manual reset limit control at least 20°F above the boiler
limit control setting {(maximum setting 220°F).

Low water cut-off, when required

A low water cutoff device is required when bodler is installed above
radiation level or by certain state or local codes or insurance companies,
Use low water cutoff designed for water installations. Electrode probe-
type is recommended. Purchase and install in tee in supply piping above
boiler. Wire contact as shown in Figure 67, page 56.

If boiler is connected to heating codls located in air han-
dling units where they can be exposed to refrigerated
air, use flow control valves or other automatic means to
Fiﬂ*en":tﬂe;mri[y circulation duri.ngbcmling e, Circu-
ation of cold water through the boiler could result in
da to the heat exch f, causin ssible severe
pﬁ“;gﬁen] injury, death m:::ﬁmntiul pEni;epnﬂf damage.

Backflow preventer

Where required by codes, install a backflow preventer in the cold
water fill line, as shown in supgested piping diagrams on following
pages. Install a check valve ifa%c‘uﬂm preventer is not installed.

12

Air separator
Install an nir separator in the Pipit“ﬁl g5 shown in this

manual, For single-zone systems, i

ihe air separabor

in the relurn piping as shown in Figuere 14, page 14, This
allows mounting the automatic air vent and eipansion tank
off of the separator.

Install relief valve

I
.

Install refief valve OMNLY as shown i Figure 2.
Connecl discharge piping 1o safe disposal location,
following guidelines in Figure 13, page 13.

Flgure 12 Install and pipe reliet valve

|
|

Legend

(| ]}:r.k.rzt plug for unused relief valve jucket open-
ng.

1 Jackets are provided with two relief valve open- |
ings because cach jacket size is used for two boiler |
sizes, Cover the unused opening with the plug |

Boiler relief valve (from accessary bag)

%" x 3" nipple, provided in accessory bag

%" relief valve tapping in back section

Connect minimum %" discharge piping to relief |

See Figure 13, page 13.

A s L

Part number 550-142-783/ 1012
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Figure 13 Relief valve installation guidelines

To avoid water damage or scalding

due to relief valve operation, as
per local or state codes:

Discharge line must be connected
to relief valve outlet and run to a
safe place of disposal. Terminate the
dizcharge line in a manner that will
prevent possibility of severe burns
or property damage should the valve
discharge.

Diischarge line must be as short as
possible and be the same size as the
valve discharge connection through-
out its entire length.

Discharge line must pitch downward
from the valve and terminate at least
6" above the floor drain where any
discharge will be clearly visible.

The discharge line shall terminate
plain, not threaded, with a mate-
rial serviceable for temperatures of
375°F or greater

Do not pipe the discharge to any
place where freezing could occur.

Mo shutoff valve shall be installed
between the relief valve and boiler,
or in the discharge line. Do not
plug or place any obstruction in the
discharge line.

Test the operation of the valve after

filling and pressurizing system by
lifting the lever. Make sure the valve
discharges freely. If the valve fails to
operate correctly, replace it with a
new relief valve,

Failure to comply with the above
guidelines could result in failure of
the relief valve to operate, resulting
in possibility of severe personal in-
jury, death or substantial property
damage.

Part number 550-142-T83/1012

Install water piping ey

Expansion tank

Figure 14, page 14 and Figure 15, page 14 show typical installation of the
expansion tank. Abways locate the air separator and expansion tank as
shown in the suggested piping drawings, beginning with Figure 17, page 16.

Ensure that the expansion tank size will handle boiler and system water
volume and temperature. See tank manufacturer’s instructions and rat-
ings for details. Additional tanks may be added to the system if needed to
handle the expansion. These tanks may be installed by connecting to tees
in the system piping.

Undersized expansion tanks cause system water to be lost
from the relief valve and makeup water to be added through
the fill valve. Eventual section failure can result. Always locate
the cold water fill connection at the expansion tank. Never
lscate this elsewhere in the system.

Diaphragm- or bladder-type tank:

Refer to Figure 14, page 14 for suggested piping when using a diaphragm-
or bladder-type expansion tank.

Diaphragm- or bladder-type expansion tank — Control
fill prassure with the tank air charge pressure. Always check

pressure and charge tank with tank removed from

to be sure reading is accurate. Boiler relief valve is set for 30
PSIG. Operatin ;ure of system, after temperature expan-
sion abowe mhf'gﬁe;ressu:e, should not exceed 24 PSIG to
avoid weeping of relief valve.

Install an automatic air vent on top of the air separator, per separator
manufacturer's instructions.

Closed-type expansion tank:

Figure 15, page 14 shows suggested piping when using a dosed-type expan-
ston tank, in which the air is directly in contact with tank water.

Connect piping (%" or %"} from the air separator top outlet to the tank
fitting, Slope any horizontal piping a minimum of 1 inch per 5 feet of
horizontal pipe.

Always use a tank fitting, such as the B&G Tank-trol or Taco Taco-Trol
(shown). The fitting reduces gravity flow of water in the piping to the tank,

avoids air bubbling through the tank water, and provides the proper fill
height in the tank.

A Correct all leaks in the system or tank piping. Leaks allow
air to escape from the system and will cause water-logging

of the tank. This will result in water loss through the boiler
relief valve due to over-pressurization.

MEVER uze an automatic air vent in a system equipped with a
closed-type expansion tank. The air removed from the system
will cause water-logging of the expansion tank.

|' i‘ﬂ'ﬁﬁf_'] Closed-typa expansion tank — Follow tank manufactrer’s

- © instructions for filling the tank. Typical tank sizing provides
tor approximately 12 PSIG when the tank is filled to the
normal lewel and system walter is cold. Note that boiler relief
valve is set for 30 PSIG. Operating pressure of system, after
temperatare expansion above cold fill pressure, should not
exceed 24 PSIG to avoid weeping of relief valve.

13
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Install water piping (ontiuea

Figure 14 Piping to single-zone system using diaphragm- or Figure 16 Piping closed-type expansion tank
bladdertype expansion tank. Boiler connechions am

1" NPT (supgply from 1° tee, return to 1* recuperator " e fi}'-"
I.ﬁ._! @'\ -"h.
.I : - .

"
;d"
L2 . @ i . i
5 s '
J T ; 4
1 ;ﬁ‘" -|I F » ..-"}.
"..JI i F £ -
Tit ol ) W - _f.-"'-
\ -
: - Y -
e @
u @
"]
# S
:’:il:

T coabel NIl

I worice | Pipediaphragm- or bladder-type expansion tanks to the bot-
. = tom of the separator,

" NOTICE J Pipe closed-type {air in contact with water) tanks to the top of

8511 +a
""""""""""" the air separator. Always connect the fill line to the expansion
tank location, as shown above and in the suggested piping,
Legend i
1  Relief valve discharge piping — see page 12 6 Cold fill line, with backflow preventer or check vale |
2 Isolation valves when mqui'l'rd (i3 codes s Figure 15 fur I'_'!|'Flil._|.|] i -
3 Fill valve ponents)
4 Diaphragm-type expansion tank — always locate as 7 SpaEn sipply p,’ E'_mg
shown in the suggested piping drawings in this manual 8  SVstem relira pipiog
5 Air separator 10 Pressine reducing valve, when dsed
+  provide with automatic air vent ONLY when used 11 Quick-fill bypass valve, when nsed
with diaphragm-type expansion tanks 12 Closed-iype stpansion tank — always locale as showi
*  pipe air outlet to expansion tank when used with in the supgested piping drawings in this manual
close-type tanks 13 Tank fitting

14 Part number 550-142-TR3 ]2
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Install water piping ey

System water piping methods

"~ NoTice | Most piping methods shown in this manual use
* = primary/secondary connection to the boiler loop.
These designs ensure proper flow through the
GV90+ boiler, for the most efficient and reliable
operation of the boiler and the heating system.
For other piping methods, consult your local Wedl-
MeLain representative,
Circulators
Do not remaove either of the GV90+ internal ;
for use elsewhere in the system. Both pumpmﬁ
milumd for proper operation. Removing a pump
will cause the boiler to malfunction, Substantial
property damage could result.

MNever install ancther pump in series with the
GV 0+ boller. Forced flow can cause improper op-
eration of the boiler controls, Substantial property
damage could result.

Failure to comply could result in unreliable -
mance and nuisance shutdowns from insufficient
flow.

Circulator flow rate

Size systemn circulators based on the flow rate required to achieve
the temperature change needed. You can dosely estimate tem-
perature rise (or drop) through a creuit by using the following
formula, where TD is temperature rise (or drop), FLOW 1s flow
rate (in gpm), and BTUH is the heat load for the circuit:

BTUH

FLOW = —_—
TD x 500

Examples:

Consider a systein loop for a system with total heating load equal
b 210,000 Btuh. The desired temperature drop through the system
piping is 20°F. Then the required fow rate is

210,000
FLOW = —_— =
20 x 500

SIMPUFIED: For 207 temperatura drop, FLOW = MBH / 10.

21 gpm

Circulator head requirement

The circulator muast be capable of delivering the required flow
:&:imﬂ the head loss that will occur in the piping. Determine

pipe size nesded and the resultant head loss using aceepted
engineering methods. The simplified pipe sizing here is limited
tor residential systems, and does not include systems with fan coil
units or radiant tubing,

The following simplified method for pipe and cir-
culator sizing must be limited to residential applica-
tions using baseboard (finned or cast iron), cast iron
radiators or convectors. DO NMOT apply for radiant
heating, fan coil units or mmm::rcigfinstullatiuns.

Part number 550-142-T83/1012

Simplified pipe/circulator selection

i. Install the boiler and piping using the recommended piping
layouts in this manual.

2. Sizethe piping and components for each circuit in the space
heating system using Figure 16, At the flow rates listed, the
head logs in all piping will ba 0.04 fest per foot of pipe.
a. Determine the heating load (Btuh) for each circuit
b. Calcunlate the flow rate for each clrcuit using its load.

To use a 20°F temperature drog, just divide the
MBH (1,000 of Btuh) by 10
Example — Flow for 20°F temp drop with 35,000
Bruh:

FLOW = 35 MBH / 10 = 3.5 gpm

¢. Find the pipe size in Figure 16 that has a max flow rate
just larger than that required for the circuit.

d. Find the total equivalent length (TEL) of the circuit,
TEL accounts for losses through fittings and valves by
using the equivalent length of pipe that would cause
the same head logs. Add these numbers to the measured
length of the circuit to find TEL in feet.

TEL is usually close to 1.5 times the length of the
circuit for residential baseboard, radiator or convee-
tor applications.

e.  Measure the length of each circuit from the drculator
outlet back to its inlet. Then multiply this length times
1.5 tr get the approximate TEL of the dreuit.

f. Find the head loss for each circuit:

TEL = 1.5 X Circuit Langth (feat)
HEAD =TEL X 0.04 {feaf water column)

g. NOTE: Size system header piplng for the total flow of
all connected zones.

3. Example:

a. For a circuit with h::uLing load = 45,000 Bruh (= 45
MBH). Measured length of circuit is 88 feet.
Flow = 45 MBH / 10 = 4.5 gpm.
TEL = 1.5 x 88 feet = 132 feer.
From Figure 16, select 1" pipe (max flow = 8 gpm).
Head loss = TEL x 0,04 = 132 x 0.04 = 5.28 feet,

Select a circulator that can deliver at least 4.5 gpm at a
head of 5.28 feet. (Read the NOTICE below.)

To use this method, limit the flow through %"
finned-tube baseboard to 3.9 gpm, or use 1" base-
board and limit flow to 7.1 gpm. If the total load
of the circuit requires more flow, split the circuit
into fwWo or more,

R T

Figure 16 Flow rates for 0.04 feet head loss per foot of
Copper pipe (based on water at 140°F)

Pipesize | MAX Fiowrate (GPM) | Pipesize | MAX Flow raie (GPM)
{inches) )

@004 feetperioot | (inches) | @ 0.04 et perioat
% 4 2 45
1 B 2% Fis
1% 14 3 140
1% o 4 290
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Baseboard system piping —
CIRCULATOR zoning (primary/secondary)

%EEI}* Figure 17 for circulator zoning on systems using baseboard he
heaters can be any baseboard style, including finned tube or cast

NoTice | Zoning with circulators — The GV90+ internal sy
. circulator cannot be removed from the boiler for use a
of the zone circulators. It must retnain as shi fror
tactory toallow proper flow control inside the boiler. Yo
need a circulator for each zone. Provide circulator rela
circulator zone controller.

Baseboard system piping —
ZONE VALVE zoning (direct connection)

The boiler internal circulator can be used to crculate many zone-
zoned systems as shown in Figure 18, page 17 for application on sys
using baseboard (finned tube or cast fron).

* DO NOT apply this piping when using a GV90+6 — the int
circulator cannot supply enough flow to the system.

*  When applying Figure 18, page 17, D0 NOT exceed the limits st
in Figure 19, page 17.

*  For systems requiring higher flow or head loss, apply the
gested piping of Figure 20, page 18, NOT that of Figure 18, pag

 NOTICE

Balancing, when required — Substitute a memaory-
valve for one of the isolation valves in each zone to us
memory-stop valve for balancing flow as well as isolation.

Zoning with zone valves — Provide a rate 24-volt
transformer to power the zone valves, Size the transformer
to handle the total rated load of all connected zone valves.
Alternatively, use a zone valve zone controller.

" NOTICE

Legend

NOTICE | Do not use R & C connections for zone valve.
I Dsodation valves tor to tank fitting as in
ACAUTION] DO NOT connect directly from 3-wire zone valves to 2 Automalicair went (with Figure I3, page 4.
the T-T terminals on the boiler. When using 3-wire zone -i_ilFEtw-nT-e expan: 5 Zone cinculator
valves, install an isolation relay. Connect the zone valve end ﬂﬁﬁghﬁm % Howfcheck e
switch wires to the isolation relay coil. Connect the isola- expansion tank). 7 Hose bibb purge valve
tion relay contact across the boiler T-T terminals. Failure to Diaphragm- or bladder. 8 Boiler pressure/iempera-
comply can result in damage to boiler components or cause type expansion tank, if tare gnge
usad. (For closed-type 16 Cold water fillline — see

unreliable operation, resulting in severe property damage.

Applying Figure 18, page 17

Figure 18, page 17 and Figure 19, page 17 provide guidelines for check-
whether the GV90+ internal circulator can provide sufficient flow
when directly connected to a two-pipe baseboard system.

" NOTICE | The outputs of GV boilers are all too high for connection

1o

to a single-loop series-loop system. To apply to an existin
series lo%:rp s}ﬂ;tgm,the s}'st;}ﬂwmustbe ﬁ:tréﬁirlthmmk].{mg
to convert to a split-loop system. Provide either one or two
trunk lines to meet the minimum number of circuits and
maximum loading per dreuit given in Figure 19, page 17.

The system pipe sizing must be no smaller than shown in the Legend
for Figure 18, page 17.

Values shown for maximum circuit lengths, maximum load per dircuit
and the maximum feet baseboard per circuit are limits that ensure the
internal circulator will have sufficient head to provide the flow needed
for each circuit.

expansion tank, pipe
from top of air separa-

Part number 550-142-783/1012

Figure 15, page 14 for
typical compoments
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Figure 18 Zone valve zoning — GV20+3, GVI0+4 or GV30+5
(DO MNOT apply to GVI046)

e T R LR S g ——— L e cpe ETHRIE il _"_"_"_"_‘-_‘
| .
. s i I
| r-.-"r‘--- = zﬂI'IE! 3 -----'ip----u‘:i m1 :
|

|r"l —————— . L [fone 2 wiroilil langin| AR W 'l._=

zﬂnﬂz —'r,,—_il
1) 1l

e L [P ot langth] ——e s — = —

K

560138+

Legend

1 lzolation walves 4 Fone valve
2 Armomatic air vent (with 7 Hose bibb purge valve

diaghra i
:l:mp un.E} n?ﬁmap:u 8 Boiler pretsure/tempera-
tamnk fitting (cdosed-type Taire girge
ex pansion tank]. 10 Differcntial pressure by-

3 Diaphragm- or blsdder- pass valve

type expansion tank, if 16 Cold water fill line — sea |
used (For closed-type Figure 15, page 14 for
expansion tark, pipe from typieal components

tep of alr separator to

tank Fitting as in Fig-

ure 15, page 14.)

Pipe sizes (NPT), minimum

Boller model Mains Circuits
GV90+3 " .
GVI0+4 1 %

GVI045 15" W
Circuit requirements

See Figure 19

| NOTICE | One-pipe diverter tees systems — The ap-

plication information on this page is based
on two-pipe baseboard systems. To check
whether the internal circulator can provide
sufficient flow to a one-pipe diverter tee
system, use the available ht:ng value given in
Figure 19, page 17.

Figure 19 The system must meat the following requirements when applying Figure 18

Boller  Clrculator HEAD | Maximum Minlmum = Maxload | Max feet baseboard Summary
| model | available lothe clrcult number of any of any circult
syslem bangth of circuits circult (@ 600 Buh/ioot)
L |
' | 23 ! 6.5 GPM total
Gvanyy | SASERS | 103seer 2 | 4oMBH 67 feet (max 4 GPM any circuit)
g 20°F temperature drop
- ’ ’ " 9.7 GPM total
GVO0+4 ‘;‘;‘;‘-"‘Eﬁ 92 fest a 33 MBH 55 foet (max 3.3 GPM any circult)
: ! 20°F temperature drop
‘ 8.7 GPM
GVIS*  onamy | 112kt 3 53 MBH 88 feet (max 3.5 GPM any circull
. ! 30°F tamparatura drop
I GVQB+E _{_‘E_F_IJUT apply to E:‘Jﬂthn U_n‘-_' primary/ _-.Et.mldr]r, |;.|:|.r|r‘|l_:| L.II'JL"I' asin F|1_.|um ‘r" page 18.
b Thhnppﬁnuﬂun may b marginal, ltmull:l cauzs amperaiure distribution problams, bacause the tarnpumtum drop Is 30°F,
NOT 20°F The bas! method ks ta use primary/secondary piping for the GV9045 as in Figure 20, page 18.

Part pumber 550-142-7A3/1012
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Radiator system piping

Apply Figure 20 (zone-valve zoning) or Figure 21 {crculator zoning
to systems using standing cast iron radiators. This applies to gravio
water systems and converted steam systems using columnar, tubula
or recessed cast iron radiators.

The suggested piping for zone-valve zoning radiator systems differ
from baseboard systems because of the high water content of cast irot
radiators. The GV9H- internal circulators automatically regulate supph
and internal bypass flow based on the temperature of the water return
ing to the boiler. At the start of many heating cycles in a radiator system
the water in the radiators is cool. 5o the boiler would slow down systen
How rate while sending out relatively hot water. This could canse hea
distribution problems. Install a separate system circulator as show
in Figure 20 when zoning with zone valves, The separate circulato
assures a relatively constant temperature drop through the system.
The boiler internal crculators must be left in the boiler. They canno
be removed for use a zoning circulator. Provide a circulator for eact
zone when dreulator zoning, and pipe the system as in Figure 21,

Balancing, when required — Substitute a memory-stoj
valve for one of the isolation valves in each zone to us

the memory-stop valve for balancing flow as well a
isolation.

Zoning with zone valves — Provide a separate 24-vol

transformer to power the zone valves, Size the trans
former to handle the total rated load of all connecte
zone valves, Alternatively, use a zone valve zone controlle:

Do not use R & C connections for zone valva.

Zoning with circulators — The GV90+ internal systen
circulator cannot be removed from the bailer for use a
one of the zone dreulators. Tt must remain as shippe
from the factory to allow proper flow control inside th
boiler. You will need a circulator for each zone. Provid
circulator relays or circulator zone controller.

The system circulator must be supplied by the in
staller.

Legend

1 Isolation valves

2 Automatic air vent (with diaphragm-type expansion tank), or
comnect to tank fitting [ cdosed- type expansion tank).

3 Diaphragm- or bladder-type expansion tank, if used. (For closed-
type expansion tank, pipe from top of air separator to tank fitting
as in Figure 15, page 14.)

4 Zonevalve

5 System or zone circulator

& Flowicheck valve

7 Haose bibb purge valve

8 Baoiler pressureftemperature gauge

9 System supply temperature gauge

0 Differential pressure by-pass vale

16 Cold water fill line— see Figure 15, page 14 for typical components
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Install water piping coninusa

Single-zone radiant heating or heat pump

Radiant heating systems and heat pump systems usually require
systemn supply water temperatures below 140°F. But the boiler autlet
water temperature will be at least 150°F to 160°F during most opéral-
ing conditions. 5o the piping must include a method of reducing the
supply water temperature to the system.

Figure 22 uses two balancing valves to manually adjust the supply waler
temperature. Follow the instructions below to adjust these valves. Install
the supply temperature limit control {item 14) as shown to protect the
systemn from over-temperature conditions. Note also that this piping
requires a separate system circulator, as shown, because of the higher
flow rates of radiant and heat pump systems.

Manual adjustment of the supply temperature is limited to single-
zone systems because multi-zone systems will cause varying loads,
making it unlikely an acceptable valve setting could be found. See
Figure 23, page 20 or Figure 24, page 20 for multi-zone systems,

You may also apply the suggested piping of either Figure 23, page 20 or
Figure 24, page 20 #f you wanlt autormatic supply temperature regulation
or outdoor reset lemperature control.

For additional information and alternatives in piping for radiant heat-
ing systems, contact Weil-McLain.

| morice |

The system circulator must be supplied by the In-
staller.

Adjust balancing valves

Use valves 17 and 18 to mix boiler supply water with system return
water, reducing supply water temperature to the system.

1. Subtract the design system supply temperature from 150°E Call

this number the temperature difference.

Open valve 1T and close valve 18.

Start the boiler and system.

Let the system warm up for about 15 minutes.,

Mote the temperature at gauge 9 (systemn supply) and gavge 8

{boiler supply).

6. Slowly close valve 1T while opening valve 18 until gauge 9 reads
lewer than gauge 8 by at least the temperature difference found
in step L.

7. Example: For a design supply temperature of 100°F, the tempera-
ture diffarence would be 150°F minus 100°F, or 50°E Set the valves
until gauge 9 reads at least 50°F lower than gauge 8.

ool ]

Part number 550-142-T83/1012

Figure 22 Single-zone radiant hesting or
heat pump system
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Legend

1 Isolamon ﬂlrcﬁ
sion fank).

separator fo ank ftting as in Pigure 15, page 14.)
5 System circulstor
7 Haose hibb purge valve
#  Beoiler pressuretemperafire gaige
4 System supply temperature gaoge

10 Return femnperaiure gaugs

| 14 Supply cemperarire limit contrel— Set at a tempera-
| tire below the maximoum allowed for the system or as

diirected by the system desizner.

| 16 Coldwater fll line — see Figure |5, page 14 for typical

CoIpOnEnts
| 17 Balancing valve
1§ Balancingvalve

1 Auromatic air vent (with diaphragm-type expansion
tank), or comnect to tank fiting { cdosed-brpe expan-

3 Dhiaphrsgm- or hladder-rype expansion tank, if used
{For cloged-type expansion tank, pipe from top of air
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Install water piping conines

Multi-zone radiant heating system

Multi-zone systems require automatic regulation of the system sup-
ply temperature because of widely varying load conditions. Figure 23
{zone-valve zoning) and Figure 24 (circulator zoning) show suggested
piping for these systems.

Provide an automatic temperature control valve or
motor-operated valve which can be adjusted for the
desired supply water temperature, This is required to
protect the radiant system from excessive lemperature.
Zone-valve roning — The suggested piping uses a separate circulator
for systemn circulation to provide the t flow typical of radiant
heating sg-lstems and to assure good temperature distribution in the
systern when the return water temperature is low.

Circulator zoning — The GV90+ internal circulators must not be
removed. Provide a separate circulator for each zone,

" NOTICE |

AWARNING

Balancing, when required — Substitute 2 memory-stop
valve for one of the isolation valves in each zone 1o use
the memory-stop valve for balancing flow as well as
isclation.

Zoning with zone valves — Provide a separate 24-volt
transformer to power the zone valves, Size the trans.
former to handle the total rated load of all connected
zone vabves. Alternatively, use a zone valve zone controller.

Do not wse R & C connections for zone valve.

" NoTiCE |

|_Nomige |
[ NoTICE ] Zoning with circulators — The GV internal system
5 circulator cannot be removed from the boiler for mse as
one of the zone circulators. Tt must remain as shipped
from the factory to allow proper flow control inside the
bailer. You will need a circulator for @ach zone. Provide
circulator relays or circulator zone controller. The sys-
tem circulator must be supplied by the installer.

Outdoor reset

by Figure 23 or Figure 24 for any system intended for outdoor reset
of the supply water temperature. Use a motor-operated three-way valve
and an outdoor reset temperature control system.

Legend

1 Isolation valwes

e L PR DS Sxpa o ek, o

3 Diaphragm- or bladder- expansion tank, if used (For closed-
type expansion tank, pipe trom top of air separator to tank fitting
as in Pigure 15, page 14.)

4 Fone vale

5 System or zone circulaior

& Flowfcheck valve

7 Huose bibb purge valve

8 Boiler pressuref/temperature gauge

9 System supply termperature gauge

10 Supply temperature automatic mixing valve

11 Differential pressure by-pass valve

16 Cold water fill line— =ee Figure 15, page 14 for typical components

20

Figure 23 Aulo system supply temp regulation —
ZOne valve zoning
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Flgure 24 Auio system supply temp regulation —

circulator zoning
r.‘:‘- - El:;;; 7 o J-{:-}éﬁ@-.!

MIMIMLUM
Bolin ioop pipn iz

| | T
| avanest | man |
BElNED

Part number 550-142-TR3/ 1012



GV90+ Saries 2 cas-FIRED WATER BoiLER — Boilar Manual

i@

Install water piping conies

Piping snow melt systems or combination
snow melt/space heating systems

Combination snow melt/space heating systems can have return water
temperature below 80°F, and the return temperature will fluctuate. So

these systems require automatic return water temperature as shown in
Figure 25 (zone-valve zoning) or Figure 26 (eirculator zoning).

Select an automatic temperature control valve or motor-operated valve
which can be adjusted to provide a return water temperature of at least
60°F. Any setting higher than 60°F will also be acceptable.

Zone-valve roning — The suggested piping uses a separate circulator
for system circulation to assure good temperature distribution in the
system when the return water temperature is low,

Circulator zoning — The GV90+ internal circulators must not be
removed. Provide a separate circulator for each zone.

AWAG

| MOTICE |

[ NoTicE |

The return water temperature to the boiler must be
at least 60°F. Prowide and apply means to regulate the
return temperature, Failure to do 20 can resull in boiler
control operation problems, causing possible significant

property damage.
Zoning with zone valves — Each zone in the piping

diagrams in this section is shown with an isolation valve
on each side. Substitute 3 memory-stop valve for one of

these in each zone in order to use the memory-stop valve
for balancing flow as well as isolation.

Do niot use R & C connections for zone valve.

Provide a separate 24-volt transformer to power the zone
valves. Size the transformer to handle the total rated load
of all connected zone valves.

Zoning with circulators — The GV90+ internal system
circulator cannot be removed from the boiler for use as
one of the zone dreulators, It must remain as shipped
from the factory to allow proper flow control inside the
bailer. You will need a drculator for each zone, Provide
circulator relays or circulator zone controller. The sys-
tem circulator must be supplied by the installer.

Legend

1 Isolation valves

2 Automatic air vent (with diaphragm-type expansion tank}), or |
connect to tank ftting ( closed-type expansion tank).

3 Diaphragm- or bladder-type expansion tank, if used {For dosed-
type expansion tank, pipe from top of air separator to tank fitting |
as in Figure 15, page 14.)

WEOBE w] &M W

Fone valve

System or zone ciroulator
Flow/check walve

Huose bibb purge valve

Boiler pressure/temperature gauge
System supply temperature gauge

10 Return tempeerature sutomatic mixing vakve
11 Differential pressure by-pass valve
16 Cold waterfill line — see Figure 15, page 14 for typical components

Part number 550-142-T83/1012

Figure 26 Auto return temp regulation — circulator
zoning
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Install water piping (onines

Water chiller systems

Pipe the boiler and water chiller as shown in Figure 27.

Install boiler, as shown, so chilled medium is piped in parallel with
heating boiler.

Use appropriate valves to prevent chilled medium from entering boiler.
See Figure 27 for typical installation of balancing valve and check valve.

Install the flow/check walve in the boiler supply Lé::lping, as shown in
Figure 27, to prevent gravity circulation during the cooling eycle.

If boiler is connected to heating codls located in air handling units where
they can be exposed to refrigerated alr, use flow controlvalves or other
automatic means to prevent gravity circulation during cooling cycle.

NOTICE

Balancing, when required — Substitute a memory-stop
valve for one of the isolation valves in each zone 1o use
the memory-stop valve for balancing flow as well as
isolation.

Zoning with zone valves — Provide a separate 24-volt

transformer to power the zone valves, Size the trans-
former to handle the total rated load of all connected
zone valves, Alternatively, use a zone valve zone controller.

_NOTICE

Do not use R & C connections for zone valve.

_ NOTICE
lW‘ Zoning with circulators — The GV90+ internal system
: circulator cannot be removed from the boiler for use ay
one of the zone cireulators, It must remain as shi
from the factory to allow proper flow control inside the
boiler. Yo will need a circulator for each zone. Provide
circulator relays or circulator zone controller.
: Chilled water systems often use closed-type expansion
tanks, as shown in Figure 27, DO NOT install automatic
air vents on these systems.

Figure 27 Insizling GV30+ boiler in system with

water chiller
! -
2
‘:f "'!I :
& g " . e
(A "“""r L a
i '&} " i =

TAIMIMLIR
Balar loop pipe size

‘-l' Lo
o

T o=
iz

Legend

1 lsolation vabmes
2 Aurseparator

3 Expansion tank with tank fitting (piping shown for
application of a closed-type expansion tank)

5 Systemm circulator
6 Flowicheck valve
8 Boiler pressureftemperature gauge

16 Cold water fill line — see Figure 1 5, page 14 for typical
COMponents

17 Balancing valve
19 Chiller

200 Strainer

21 Check valve
22 System supply
23 System return

Part mumber 550-142-783(1012
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Multiple boiler installations

Placing mulitiple boilers

Lucate maoltiple builers in bailer room according
by

e Figure 28 { side-1o-side), or

b Figure 29 {hack-to-back ).

Provide the cdearances indicated in the illustraticns
listed above to provide for access and servicing, IF
these recomunended dimensions are nat passible,
provide at least the recommended service clearances
given on page &. Ao follow local codes.
Construct boiler foundation if boiler room floor
is uneven or if there 1s a danger of Aooding, Size
foundation to allow for clearance and spacing di-
mensions shown in the llustrations st right.
Chalkline boiler lomtions on foundation or hoiler
room floor

Uncrate, assemible and mount boilers m_‘cﬂniiug i1
instructions in this manual.

Provide clearance for installation of venting, air
piping, gas pipang, expansion fank, primary areula-
toir and other avoessories.

Controlling multiple GV30+
boilers

L

Multiple GV90+ boilers can be controlled using any
boiler control/sequencing system that providez an
isalated contact for call for heat (connected to the
boiler's T-T terminals).

Piping multiple GV90+ hoilers

See sugpested piping diagrams in this manual.
Contact Weil-McLain for assistance for systems
not covered.

Always pipe the boilers on a secondary loop in a
primary/secondary circuit as shown in the examples
in this manual.

Part number 550-142-T83/1012

Figure 28 Side-to-side rnl:uuntirﬁ of multiple Y204+ boilers,
ghowing RECOMMENDED clearances
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Figure 29 Back-to-back installation of multiple GV30+ boilers,
showing RECOMMENDED clearances
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Multiple boiler water piping

Easy-Fit® piping installation

1.

24

Main header and Easy-Fit® Manifold pipe sizing.

i Mew sypstem — See page 15,

b. Replacing boilers in an existing systerm — Without reducing
size, connect system supply and return lines. Install tees or
crosses for Easy-Fit® manifolds as shown in Figure 30 or Fig-

ure 31, Size manifolds to handle total connected boiler output
as shown.

Provide connections in main header for Easy-Fit® manifolds as
close as possible to the midpoint of multiple boilers.

a. Use tees for four or less bailers, as in Figure 30,

b. Use either tees (Figure 30) or crosses (Figure 31) for five or
more boilers.

Manifold placement:

a. To alternate spacing for supply and return lines to boilers,
reverse the short-end and long-end of the manifolds as shown
in Figure 30 an Figure 31.

b. Return manifold must be on the return side of the main and
supply' manifold must be on the supply side of the main. Draw-
]J1 this manual show flow in system main from right to
stern flowing left to right, reverse the locations of

the mum olds accordingly.

Connect from Basy-Fit® manifold branches to boiler supply and
return connections using copper or steel pipe, sized for the required
tlow rate.

Provide a flow/check valve in the supply pipc[nF of each boiler as
shown in piping diagrams in this manual. Install an solation valve
on the supply and return of each boiler as shown. Some local codes
may require the use of individual water level controls and limits
on each boiler when isolation valves are installed.

Install main systern air eliminator and primary circulator in sup-
ply piping as shewn in piping diagrams. Place expansion tank on
suction side of system circulator as shown,

Install system accessories as shown in drawings.
Piping recommendation drawings:
a, Figure 30 and Figure 31 show details of Basy-Fit® manifolds.

b. Figure 32, page 25 is a schematic piping drawing showing the
I-::H:a’uunsufiﬁumlbmler]aumngandsyﬂem piping, including
limits and other devices often required by local codes.

¢. Figure 33, page 26 and Figure 34, 27 are three-dimensional
piping drawmgﬁ of typical mult:ple- boiler installation.

d. Figure 35, page 28 shows recommended piping when an isolat-

ing heat exchamger is ne

If desired, other primary/secondary piping arrangements can be
used.

When using isolation valves on each bodler, some codes
may require providing a low water control and additional
limit for each boiler. Consult local codes to determine
if ommission of the individual boiler isolation valves may
allow the use of a single water level control and additional
limit for the entire multiple boiler system.

Maximum connected load per manifold:

2-inch manifold —

450 MBH

F-inch manifeld — 1400 MBH
4-inch manifold — 2000 MBH

Flgure 30 Single-sided EZ-Fit Header connechon
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Figure 31 Double-sided EZ-Fit Header connection
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Multiple boiler water piping coninues

Figure 32 Piping schematic — typical for multiple GV90+ boilers, using Weil-McLain Easy-Fit manifolds
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| Legyend — Figure 32
| I Flow/check vahve {each bailer) 11 Check valve or backflow preventer, as required by applicable
codes
2 lsolation vabves (when msed)
12 Isolation valve
3 Cap
13 Water flow switch ( when used)
4 Easy=Fit® Manifold — d st
I P*E:E" Rapplyy—lirout apd pize et 14 Supply water temperature control {(when used)
S Hasy-Fitw Masifald (return) — lapoitt and size per 15 Low water cutodf (when used) (place above primary header)
M
| .o 16 Cold water fill line — see Figure 15, page 14 for rypical
| & Primarycirculatar COMPOnEnts
: 18 System su
| 7 Expansion tank (diaphragm wype) i wpply
19 5 return
| & System air eliminator PREs
20 (Mot shown) Boiler relief valve and discharge piping, installed
| 9 Systemn autoinatic alr vent per GV90+ Boiler Manual
I Pressure redocing valve 30 Long end of manifold
Part number 550-142-783/1012 25
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Multiple boiler water piping coiueq)

Figure 33 Piping layout — typical for multiple GV80+ boilers, using Weil-McLain Easy-Fit manifolds (2-boiler system)

.:E].._

Leg=nd — Figure 33

| Flowfcheck valve (each hailer) 17 3-way diverting valve (operated by DHW aquastat — valve end
2 Isolation valves (when nsed) switch connects across boiler thermostat terminals).
3 Caps 18 System supply
S Ean.Fire Maaifld Emf_lmﬁmmmﬂ i i o
& mmﬂm - TR 20 Boiler refief valve and discharge piping, installed per GVI0+
7 Expansion tank (diaphragm type) Boiler Manual
A ﬁyﬂ:mmrdhmnnn' 21 Indirect-fired storage water heatars — Example is shown connect-
o Bystem automatic air vent ed 10 one boiler of the system, The indirect water heater could
i6 Cald water fill lin.e — see Figure 32, page 25 for typscal com- alsa be connected with a secondary connection off the main

ponents header, as in Figure 34, page 27.

26 Part number 550-142-7T8%/ 1012
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Multiple boiler water piping coied

Figure 34 Piping layout — typical for multiple GVA0+ bollers, with DHW storage heaters (4-boiler system)
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Legend — Figure 24 |
i Fliwicheck whve [ sach bodles | 0 Indirect.fred sorage water beaters — Erarnple is shown with a bailer ““‘PI’“*B“ ]
1 laollation vabees {vien nied | wwarfer ciradaiar on ench water hester, Alteratively; the sater heasers combd ||M| dnul}r“T#!b
§ Cape b coemected weith rEverse repum fiiping tsSng o coamman circulatar. :::Lnfl'hﬂ;;t htmﬂu‘ﬂhﬂl
i Basy-Fir® Manifold { | = byt end I3 Baller waler inked 4 |
sire per page 14 i 1% ailer enter omlet - puwiides DHW W"’md:ﬂﬁh
% Basp-Fit® anifold (retrn | — byt snd e | 24 DHW hodleride aroslos |mMuun]r“mer
per e M B [EW hodler-side renern Basrys F® bl d ternativily; e the Defer sequencing
& Pramary circelasor 3 DHW hodierssidesupply Basy-Fr® Manitald ngln dum'.ﬂprimllﬂ
7 Espassion tnk (dlapheags: ippe) 7 Flowicheck wabves (i prevent induced ar gravity fowin hesting system ar the heating syslem dir-
§ Sysiem wy elminator THW piging] ﬁjmm}lwﬂwdl]
§  System sdmmasicair st T8 Cherl wilve o prevent hesd migrstion i hesing g Fir et
[T wmmh_\ﬂmalmu i mﬂm W'I'Jil:lilﬂ‘lﬂ'.w uﬂfﬂ!qu
IE Systew supply Taaie: See water heater manual for DHW piping — The THW piping st alw Mmmumguﬂrﬁﬂ;
19 Sysiem resin e mumifbeled soqiber spice the bailesoskle plpg is menifnlded. 0T n-m:mdpapamdﬂmtu
H Bailer selief valve and dischange prping. heaters supply sepamie DHW circuity, provide an imdividual cooulasar for— eagdyf e watier [3esters is apprnsi-
installed pe GV s Bofler hanmal | ench vater heases, and coaseal each circulusar by s water hester’s aquasar.  ately eual I

Pari mumber 550-142-783/ | 012 27
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Multiple boiler water piping oo

Figure 36 Piping layout — typical for multiple GV80+ boilers, using isolation exchanger |

Boilar-side circuit
a./‘_

Heating system circuit —

Lize [zalation heat
akchmnger {orn

Large vodnime systems with high
mineral content in water,
Systems exposed to untreated
quantities of makenp water.
Old systems severely contami-
mated with scale and rust nldap
tion amits.
Process applications.
Commescial service water ag-
plicatinns.
Highwater pressare applications,
requiring pressure relief setting
in heating sysiem more than 50
PEIG (tall buildings). See notes
helow

| Legend — Figure 35

B T cireulator (exclemg: | 2 poifer relief valve and dischirge

I Flored'checivalve { each bailer | I @ Syam:um:urt&irm '.;mw: e e
2 lsolation valves (when wsed water supply connections + Contact heat exchanger manufacturer for heat ex-
3 Cap i ! <l 1 chagger shell-side and tube-side piping and circulator
;i If Cobd water Bll line — e Fig- requirements. Tube-side Aow and temperatures must

4 Fasy-Fit® Manifold (supply) — e 32, pagge 25 for typical compo- meet heating system requirements.

layout and size per page 24 RERtS 1. Contsct heat exchanger manufacturer for sizing hedr
5 Easy-Fir® Manifold (return) — lay- | 18 Heating system supply ! excharges

ot amd gize per page 24 19 Heating system retum | 3. Heat e e shell-dide circuit pequires ls own |

g otk |
| 4. Festing oriens clocirredniises i bain cpnsionnak |

installed per GY90+ Boiler . ]

o Heat enchanger shellside ciraluoc | s a i "“‘;“:‘:{‘ﬂ;ﬁ"“ﬂ“@

7 Expansion tanks (diapheagm type) | 30 Sensor for BCP [bailer enntrol |5, When individual Wolation valves are used, individual
- Systemair eliminator - panel), when used | hm'ln_m_:tlmlmunhmbﬂqulmd.

Part nuamber 550-142-TH3/ 1012
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Venting & air — general

NOTICE

[

i

i

i

i

GV90+ boilers must be vented and

supplied with combustion and venti-
lation air using piping and methods

describad in this manual.

Every boilar must have its own vent
DO NOT common vent with any other
appliance.

Inspect finished vent and air
ﬂiﬂ?‘ﬁugl‘nl}f b ensure all are a?riﬂghlj'ngt
and comply with the instructions
provided and with all requirements of
applicable codes.

Failure to provide a properly-installed
vent and air system will cause severe
personal injury or death.

If the ventfair pi configurations
covered in the E\%]Il]% boiler manual
cannaot be applied for a particular
installation, contact Weil-McLain for
asslstance. Other configurations may
be available,

‘Where vent piping is routed through
an unheated space, apply minimum
| inch of foil-faced fiberglass insulation
on the length of the vent pipe in the
unheated space.

Installations must comply with local
requirements and with the National
Fuel Gas Code, ANSI Z223.1 for US.
installations or C5A B149.] or B149.2
for Canadian installations.

Use only the materials listed in this
marmal for vent and air pipe and fit-
tings. See Figure 40, page 33.

If usad, a masonry chimney can
OMLY bo used as a PIPE C for

vent and air pipes — The vent and air
piping must be installed as instructed
in this manual and all joints must be
sealed. The chimney must be used
only for GV90+ boilers. NO OTHER
appxlmceur fireplace can be connected
tor the chimney. The chimney must be
straight, with no offsets, and the vent
and air piping materials must comply
with this instruction manual. The
chimney must be fitted with a sealed
access opening, through which the in-
terior of the chimney can be inspected.
The chimney (and liner, if installed)
mizst be inspected at least once annu-
ally vo verify condition.

Fail ure to comply could result in severs
personal injury, death or substantial

property damage.

Part number 550-142-T83/1012

When removing a boiler from an existing
common vent system

The GV90+ boiler cannot be commeon vented with any other
appliance. When an existing boiler is replaced with a GV90+ boiler,
the GV boiler CANNOT use the existing common vent. The GV90+
boiler requires its own vent and air piping, as specified in this manual. This
may cause a problem for the appliances that remain on the old common
vent, because the vent may be too large. The following test, required by
AMSI Z21.13, is intended to check for proper operation of the appliances
remaining on the old common vent system.

Vent system verifi cation

At the time of removal of an existing boiler, the following steps shall be
followed with each appliance remaining connected to the common venting
systemn placed in operation, while the other appliances remaining connected
to the commaon venting system are not in operation, Seal any unused open-
ings in the common venting system.

Existing vent test procedure

(The following is intended to test whether the appliances
remaining on an existing vent system will operate
satisfactorily.)

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

2. Test vent system — Insofar as is practical, close all buﬂ.&ing doors and
windows and all doors between the space in which the appliances
remaining connected to the common venting system are located and
other spaces of the building. Turn on clothes :ir:,-'t'rs and any npp]ium:t
not connected to the common venting system. Turn on any exhaust
fanz, such as range hoods and bathroom exhausts, so they will oper-
ate at maximum ‘iPll.'d.'d Do not operate a summer exhaust fan. Close

fireplace dampers.

3. Place in operation the appliance being inspected. Follow the lighting in-
structions. Adjust thermostat so appliance will operate continuously.

4. Test for spillage at draft hood relief opening after 5 minutes of main
burner operation. Uze the flame of 2 match or candle, or smoke from
a cigarette, cigar, or pipe,

5. After it has been determined that each appliance remaining connected
to the common venting system properly vents when tested as outlined
herein, return doors, windows, exhaust fans, fireplace dampers, and any
other gas-burning appliance to their previous conditions of use,

Any improper operation of commaon venting system should be corrected
s0 the installation conforms with the National Fuel Gas Code, ANSI 2223.1
— latest edition. Correct by re-sizing to approach the minimum size as
determined using the appropriate tables in Part 11 of that code, Canadian
installations must comply with B149.1 or B149.2 Installation Code.
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Venting & air — general (oo

Provide combustion air:

DIRECT VENT —The installation must provide com-
bustion air piping. In addition, ventilation openings

may be requirad

DIRECT EXHAUST — The installation must provide
combustion air openings to the boller space.

ALL APPLICATIONS —The installation must provide
combustion air openings as neaded for other appli-
ances in the space.

Vent and air termination options

I. Vent and air piping must terminate out the sidewall or through the
roof of the building, using only one of the methods deseribed in this
manual. See Figure 39, page 32 and Figure 40, page 33 for allowable
confignrations and piping materials.

DIRECT VENT installations

1. For direct venting, combustion air must be piped from outside to the
bailer, fallowing the instructions in this manual, and compliant with
all applicable codes.

2. Ventilation openings are required for some spaces. See Fig-
ure 42, page 36.

3. Iotherappliances are located in the same space with the GV90+ boiler,
provide openings shown in Figure 42, page 36.

If combustion and ventilation air openings are not provided
as directed above and the room does not have adequate
ventilation, the higher temperature in the space may result
in reduced component life.

DIRECT EXHAUST installations

1. Combustion and ventilation air must be provided in the boiler room
on direct exhaust installations, Follow all instructions in this manual
{see page 49 for air opening instructions) and all applicable codes to
provide required air openings.

DO NOT sidewall vent DIRECT EXHAUST APPLICATIONS

at altitudes above 5,500 feet. Sidewall venting is only allowed

for DIRECT VENT applications {ducted combustion air) at
altitudes above 5,500 feet.

0

Combustion air contamination:

Ensura that the combustion air will

not contain any of the contaminants
in Figure 36.

DO NOT place combustion air supply
apenings or intake terminations near
a swimming pool, for example.

Avoid areas subject to exhaust fumes
from laundry facilities. These areas will

always contain contaminants.

Figure 36 Corrosive contaminants and sources

Products to avoid

Spray cans containing chloroflucrocarbons

Parmanant wave solufions

Chlorimated waxes/cleansars

Chilorime-based swimming pool chamicals

Calcium chloride used for thawing

Sodiurm chioride used for water softening

Refrigerant leaks

Paint or vamish removers

Hydrochloric acid/muriatic acid

Cements and glues

Antistatic fabric softeners used In clothes dryars

Chlorina-type bleaches, detergents, and claaning
sobaants found in household laundry rooms

Adhasives used to fasten bullding products and
other similar products

Excessive dust and dirt

Areas likely to have contaminants

Dry cleaning/laundry areas and establishments

Swimming pools

Metal fabrication plants

Beauty shops

Refrigeration repair shops

Photo processing plants

Auto body shops

Plastic manufaciuring plants

Fumiture refinishing areas and establishments

Mew bullding construction

Part mumber 550-142-783(1012
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Venting & air — general oo

Manifolded combustion air Figure 37 Combustion air manilold option (combined air inlet, but
option for DIRECT VENT individual vanis) = must comply with Figure 41, page 35

multiple beiler installations

I, Multiple GVSH boilers can use 8 commian oom-

g § B i (TR TR R B T e D ey
listiom dir manifold.
- m
a. The combustion air inler must be located ina ; -
sidewall (and the vents must terminate on the E
same side of tha building ). ¥ P | - =
[s, See below for minimun cross sectional area of P i T T ey T it e
combined air ducts e i L ) T
- L
&
. Provide minimom clearance o adjacent vents - = e ” e .
and grade snow line i shown in Figure 37, b p— p— p—

d. Provide mindmum free arca in duct (adjusted

[t luuver resiriciom ) of 1 square inch per

2,000 Btuh total boiler input. -y - LT
e, [Moombustion air damper s wsed, wire to boil-

eis (o prevent operation excepl after damper

hias apened.

| WARMING] OHLY air piping can be combined. DO
AV NOT use combined verit piping. All

venk pipes must be routed and ter-
minated individually as described in
this maoual. Flue gas leakage and boiles
compinenl damage can ocour Failure o
comply could result in severe personal
injury, death or substantial property
damage.

Figure 38 WMaintain clearancaes and placement betwoen the sir
manitold imlet and any appliance vent as shown below

Thiz zymbdl is used balow
to reprasani all verd opllons coupling

Air manifold sizing

1. See Figure 110, page 104 for minimum cross sec- DO NOT PLACE VENT ANYWHERE IN THE
tional area of combined air ducts, SPACE BELDW
OR
2. CALCULATE required cross section (for area in :‘:/-"';/f-"f
square inches): . @ FEET
a. MIN. AREA = TOTAL MBH INPUT DIVIDED y -
BY 2 )
| %t
3 Bu i —
ample: o [ MANIFOLD ] P
a. A multiple boiler system with (4) GV90+5 = pLET =
boilers has a total input of 4 x 140 = 560 MBH = &
(560,000 Btuh). / iE=e= = L
b. The required duct cross sectional area is: 'B D0 NOT PLACE VENT BELOW AR INLET ~
¢, MIN. AREA = 560 DIVIDED BY 2 s A7 IFEWITHIN 10 FEET Hml.l.l.f.r"//
= 280 sq. inches OR Vo o d P F P I TP T i

The air manifold inlet of GWV90+ boilers is part of dlrect vent connections. It [s not classifed as a forced alr intake
with regard to spacing from adjacent boiler vents. Tiv avoid recirculation, however, you must install the vent ter-
minations and air inlets with the clearances specified in Figure 38, page 31, The veni must be locaied Following the
restrictions shown in Figure 41, page 35. The vent tennination configuration can be any of the sidewall methods
(MOT VERTICAL) shown in this manual for direct vent or direct exhaust sidewall iepmination installaions. THE
VENTS MUST BE TERMINATED THROUGH THE SAME SIDE WALL AS THE AIR MAMFOLD INLET,

Part number 550-142-T83/1012 3
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Venting & air — general o)

Figure 39 GV90+ wventing and air piping — OFTIONS and FIPING LIMITS

Vent length affects hoiler inpul — the boiler automatically derafes 1o compensals for pressire loss throdgh the vent

NOTICE
L&, | Se the derare values given in Figure 109, page 103, The longer the vent, the more the input is reduced.

Maximum vent and air pipe lengths
{Minimum length for all applications is 2 feet)
(Al appliaations include alfowance for the termination fitings)
DIRECT VENT DIRECT EXHAUST
(combustion alr piped 1o baller fram outside) [combustion alr fram inside)
SIDEWALL VERTICAL SIDEWALL VERTICAL
tefmination t=rmiination termination termination
Well-McLain ITPVLC FPVC I*RVC 3TPC I"PVC IPVC
vent/air cap Separate pipes Concentric Separate pipes Concentric Coupling or Coupling
5 {Mote 7] I*are 1] W-M Cap
s 2sr -l <= ! 1 = 1
% I
. A i - |
Gﬁl’ &) @3—5 some] T sl =
L] A L L A veNT OE Xk
See page 37 See page 39 Ses page 41 See page 43 See page 45 See page 51 See page 53
Pl Max. Mae. M. (LES e, .
Length Length Length Length Length Length Length
(feet) {feet) {feet) {feet) (feet) (feet) ifeet)
=3 100 100 100 100 100 100 100
=i} 100 100 100 100 100 100 100
=5 100 100 100 100 100 100 100
-& 100 100 100 100 100 100 1060
Equivalent feet for elbows — deduct from madmum equivalent length of plping {(does not apply to tarmilnation fittings)
« 7 feet perfor each 34nch 907 lorg-radius or 45° elbow
« 16 feet for each 3-Inch short-radlus albow
Use only PVC plpe DO NOT use CPYC or ABS with concentric termination kits.
IPEX 3" PMC concentric vant kits can be used with standard PV plpe, fittings ard cameant (ANSLAASTM D1785) except wheare LC
Mote 1: 5636 compliance Is required. For ULC 5636 compllance, all plpe, fittings and cement must be IPEX Systam 6346, When using IPEX

klts, use only IPEX product code 196006 for 37 venting.

Contact Well-McLaln for ordering Information and avallability of Well-McLaln venting kits.

iz

Part mumber 550-142-783(1012
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Venting & air — general o)

Figure 40 Vent and air piping materials — Lse only the materials listed below, ensuring that all materials meet

local codes
Standards for installations in:
Item Material
United States Canada
Plastic piping materials
PG schedule 40 ANSIASTM 01785
Vent or air pipe PUC-DWW (Mote 1) ANSIASTM D2665
&
fittings CPUC schaduds 40 (Nobe 1) ANSIASTM Fd1 Plastic vent pipa must ba cartified to
ULC 5636 when required. (Nota 2)
ABS-DMN schedule 40 (Note 1) ANSIASTI D2661
Air pipe can ba any of thoss listed at
PAIC ANSUASTM D2564 & FES6 | lefLif acceptable for kocal codes.
= CPVC {Note 1) ANSIASTM F4g3
ABS (Mol 1) ANSI/ASTM D2235
AL29-4C piping materials
Huat Fab, Ing. — Sal-T-Went®
rielees 24 2t
AL29-4C -Fleat, Inc. — Z-Vent Cartifiad for Catagory IV and direct vent|
m’i':rn Disra-ent — FasNSaam™ appliance venting
Mistal-Fab, Ing. — CORR/GLIARD
Weil-McLain bird screens (purchase separately)
Weil-MecLain F*went soreer:
bird screens 'W-h part numkbser 383-500-105
Mote 1: D0 MOT use DWWV, CPVC or ABS when using concentric vent termination. Use ONLY FVC schedule 40,
Mate 2: IFEX PVC concentric terminations utilize PVC pipe/fittings certified to ULC 5636, Where ULC 5636 compliance is required, use
only IPEX System 636 pipe, fittings and cement.
AL29-4C vent piping — Install a PVC-to-stainless adapter supplied by the vent pipe manufacturer at the boiler vent connection
AWARNING and at the termination (when using Weil-McLain plate or concentric PVC termination). DO NOT mix piping from different vent
pipe manufacturers unless using :gnp‘ters Epauﬁcnlhf designed for the purpose by the mamafacturer.
QAWARNING] Flastic piping — Do not attempt to connect different types of plastic piping together.
D NOT use cellular core pipe.
e ALL vent and air pipes require a BIRD SCREEN at each termination. Most kits do not
- — include the bird screens. Purchase bird screens separately from Weil-McLain or vent kit
; annd supplier if not incduded. [Note — bird screening is integral to the Weil-McLain sidewall vent
4 cap, supplied standard with all GV90+ baoilers. No additional screening is required. ]

Part number 550-142-T83/1012
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Commonwealth of Massachusetts installations

Commonwealth of Massachusetts — 'When the bailer is installed within the Commonwealth of Massachusetts,
the bailer must be installed by a licensed plurnber or gas fitter. Read and comply with the instructions below.

{a) For all sidewall horizontally-vented gas-fueled squipment

34

installed in every dwelling, building or structure used in
whaole or in part fior residential purposes, im:luding those
owned ar operated by the Commonwealth and where the
side wall exhaust vent termination is less than seven (7) feet
above finished grade in the area of the venting, including but
not limited to decks and porches, the following requirements
shall be satisfied:

I. INSTALLATION OF CAREON MONOXIDE DETEC-
TORS. At the timne of installation of the side wall horizon-
tal vented gas fueled equipment, the nstalling plumber
or gas fitter shall observe that a hard wired carbon
monoxide detector with an alarm and battery back-up
Is installed on the floor level where the gas equipment s
to be installed. In addition, the installing plumber or gas
fitter shall observe that a battery operated or hard wired
carbon monoxide detector with an alarm is installed on
each additional level of the dwelling, building or struc-
ture served by the side wall horizontal vented gas fueled
equipment. It shall be the responsibility of the property
owmer to secure the services of qualified lcensed profes-
sionals for the installation of hard wired carbon monoxide
detectors
a. In the event that the side wall horizontally vented gas

fueled equipment is installed in a crawl space or an
attic, the hard wired carbon monoxide detector with
alarm and battery back-up may be installed on the
next adjacent floor level.

b. In the event that the requirements of this subdivision
can not be met at the Hme of completion of installa-
tion, the owner shall have a period of thirty (30) days
to comply with the above requirements; provided,
heowever, that during said thirty (30) day period, a
battery operated carbon monoxide detector with an
alarm shall be installed.

2. APPROVED CARBON MONOXIDE DETECTORS. Each
carbon monoxide detector a?.n:qui'md in accordance with
the above provisions shall comply with NFPA 720 and be
AMSI/UL 2034 listed and 1AS certified.

3. SIGNAGE. A metal or plastic Identification plate shall
be permanently mounted to the exterior of the build-
ing at a minimum height of eight (8) feet above grade
directly in line with the exhaust vent terminal for the
horizontally vented gas fueled heating appliance or
equipment. The sign shall read, in print size no less than
one-half {1/2) inch in size, “GAS VENT DIRECTLY BE-
LOW. KEEP CLEAR OF ALL OBSTRUCTIONS"

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

(b} EXEMPTIONS: The following equipment is exempt from

248 CMR 5.08(2){a)l through 4:

l. The equiprment listed in Chapter 10 entitled "Equipment
Mot Required To Be Vented” in the most current edition
of NFPA 54 as adopted by the Board; and

2. Product Approved side wall horizontally vented gas fueled
equipment installed in a room or structure separate from
the dwelling, building or structure used in whole or in
part for residential purposes.

(¢} MANUFACTURER REQUIREMENTS — GAS EQUIPMENT

VENTING SYSTEM PROVIDED. When the manufacturer of

Product Approwed side wall horizontally vented gas equip-

ment provides a venting system design or venting system

components with the equipment, the instructions provided

by the manufacturer for installation of the equipment and

the venting system shall inclide:

l. Detailed instructions for the installation of the venting
system design or the venting system components; and

2 A complete parts list for the venting system design or
wenting systerm.

{d) MANUFACTURER REQUIREMENTS — GAS EQUIPMENT

VENTING SYSTEM NOT PROVIDED. When the manufac-
turer of a Product Approved side wall horizontally vented gas
fueled equipment does not provide the parts for venting the
flue gases, but identifies “special venting systems”, the follow-
ing requirements shall be satisfied by the manufacturer:

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

2. The "special venting systems” shall be Product Approved
by the Board, and the instructions for that system shall in-
clude a parts list and detailed installation instructions.

(e} Acopy ofall installation instructions for all Product Approved

side wall horizontally vented gas fueled equipment, all venting
instructions, all parts lists for venting instructions, and/or all
venting design instructions shall remain with the appliance
or equipment at the completion of the installation.

Part mumber 550-142-783(1012
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Vent termination requirements

Figure 41 The went termination must be located to meet all requirements below (also applies to vertical vent terminations).
For Canadian installations, defer to the requirements of C54 B149.1 ar B149.2 Installation Code.

oLl B

These symbols represant

Sidewall with separate
veni & air pipas

MINIMUM CLEARANCES

Weld
all GV VENT terminations wenit/air plate

= 8
e i
2y

|1 [ ] @ . Direct vani = 127 VENT
" Direct exhaust — 48"
1 VEMT | VENT vENT -
= 1 foat above or =
3 feet above (not | 3 feet above
irlwnrunmnﬁw’ ‘ﬁ:;t“::‘”“ i iIIwImln-HuulT
I

| horizo

! : ! i horizontally
1 1 1
1 1 1
FORCED AR MON-MECHAMNICAL METER, REGULATOR,
INTAKE AR INTAKE RELIEF VALVE, etc. DECK OR BALCOMNY
DO NOT TERMINATE: @
™ DBAECT VENT SYSTEMS = =
Awold spaces whare wind I
. ocidies can cause
DO NOT recircujation
tarminate
above a ]
public - -
walkwsy CONSIDER
L0 @ @
wiNDOwW
can bjock the
wisw whan the
12 Inches min, LR vent is located
00 ROT berminaia shove & a window
ol o Window =—
| comdensats can freezn and |
——— || Il [T T1T1 11 cawse lee formations
GRADE or SNOW LINE PUBLEC “l'l"l‘:
Part number 550-142-783/1012 35
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Direct Vent installations

1 other appliances if clearances around the GV90+ are less than
Z, page 6.

0+ boiler GV90+ hoiler
H other WITHOUT other
ices in room appliances in room

ings, each at least:
wch per 1,000 Biuh
spliances in the room

ings, each at least:
1ch per 4,000 Biuh
splianceas in the room
_-DH —

o NO openings ara raquired if the
?gh pam mt bﬂilﬂfpll::tr;lgiﬂllun provides al least the
spliancas in the room racommeanded sarvice clearances
shown in Figure 2, page 6.

iﬂgE.Eﬂ.ﬂhEIhaEl: Hﬂu:plmkmuﬂurﬂunﬂp—

‘ch per 4,000 Bruh | Ure 2, page 6, provide openings
apliances in the room ONLY as shown on page 7 and

—OR— Figure 4, page 7.
ng **, each at leasi:
wch per 3,000 Buh
spliancas in the room

ings, each at least:
1ch per 2,000 Biuh
spliancas in the room
—0OR —

ng **, aach at least:
1ch per 3,000 Biuh
spliances in the room

Jstion air opening can be wead for cases b, ¢ or d above (GVI0+ with
39 in room ondy}, sized as listed, provided that:

op=ning must communicate directly o the outdoors or to 2 space that
ates directly with outdoors (MOT o an interior space).

the opening must ba within 12 inchee of the ceding.
ea of the opaning must be at least egual to the sum of the araas of all
wvant connactors in the spaca.

1 air openings are nesded when the boiler (and mm&anm are
1aca with a volume WO LESS than S0 cubic feeal per 1 hof all ap-
space. That is, total the lr_lp._ltufﬂlszsprpianmln MBH {1,000’ of Biuh],
iz tof=l timea 500 The building MUST MOT be of tight construction.

1 total input of 500 MEH (500,000 Btuh}, the minimum volumea would be
100 cubic feat 3,128 square feet if cailing hesght is 8 feet).

Part number 550-142-783/1012
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DIRECT VENT — Sidewall with W-M vent/air plate

Allowable vent/air pipe materials &
lengths

Use only the vent materials and kits
listed in Figure 40, 33. Prowide pipe
adapters Egspeclﬁeiage

1. Locate the termination such that the total air piping
and vent piping from the boiler to the termination
will not exceed the maximum length given in
Figure 39, page 32,

Determine termination location

. The vent/air cap must be installed as shown in
Figure 46, page 38,

2. The termination must comply with clearances and
limitations shown in Figure 41, page 35.

3. Locate the termination so it is not likely to be
damaged by foreign objects, such as stomes or balls,
or subject Lo builﬁup of leaves or sediment.

Multiple vent/air terminations

I. When terminating multiple GV90+ boilers,
terminate each vent/air connection as described
in thiz manual.

All vent pipes and air inlets must
terminate at the same height to avoid
possibility of severe personal injury,
death or substantial property damage.

2. Place wall penetrations to oblain minimum clear-
ance as shown in Figure 44 for U, S, installations.
For Canadian installations, provide clearances re-
quired by CSA B149.1 or B149.2 Installation Code.

3. The air inlet of a GV90+ boiler is part of a direct
vent connection. It is not classi as a forced air
intake with regard to spacing from adjacent boiler
vents.

4. Combustion air (NOT vent piping) can be mani-
folded as shown in Figure 37, page 31.

| NOTICE The Weil-McLain vent/air termination
cap can be used to terminate the vent
pipe for multiple boiler applications
using the manifolded combustion
air option. The vents must be lo-
cated following the restrictions in Fig-
ure 41, pﬂg:j-EaJﬂ Figure 38, page 31.

Figure 43 INSTALLATION — W-M sidewsll vent/zir olals

Step 5

Step 6

Step 7

Step 9

Step 10 Install a hanger support within & inches of any upturn in

Fead and follow all instructons in this meanual. DO NOT
procead with vent/air installation until you have read
page 29 through page 35.

Install the boiler in a location that allows pﬂ;ur:r routing of
all vent and air piping to the selected sidewall location,

Make sure the selected sidewall termination location com-
plies with Figure 41, page 35. (Multiple boiler sidewall plates
must also comply with Figure 44, page 38.)

Use only the vent materials listed in Figure 40, page 33.
Provide pipe adapters where required.

Vent piping and air piping len miust not excesd the
vsluel:s u&ninﬁgﬁn‘gj ,paﬁtff?_.

Prepare the sidewall penetrations and secure the sidewall
plates as instructed in this section, See “Install Weil-McLain
vent/air cap™ on page 38.

The Weil-McLain plate termination must be installed before
piping from the boiler to the termination.

Install vent and air piping between the boiler and the vent/
air termination plate. Slope horizontal piping downward
toward the baoiler at least 1/4 inch per foot. See page 48 for
general guidelines.

Install pipe supports every 5 feet on both the horizontal and
vertical runs.

the piping.

Part number 550-142-T83/1012
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DIRECT VENT — Sidewall with W-M vent/air plate continveq

Install Weil-McLain vent/air cap

~ NOTICE |

The inside and outside cover plates are stamped to iden-
tfy the exhaust (vent) and intake {air) openings. Make
sure to arient the plates correctly.

Locate termination opening and avoid obstructions:

a
b.

c.
d.

A

Use the template supplied with the termination kit.

Locate the template on the outside building surface where the

penetration is bo be made.

Make sure there will be no obstructions that might prevent
er placement of the termination.

Use the template to mark the locations for the four mounting

holes, flue pipe and air pipe. Lewel the template with a splrit

level,

For the Wedl-McLain plate, the template must be level to
ensure the flue and air pipe will be side-to-side, as shown
in Figure 45. Failure to comply could result in severe
persomnal injury, death or substantial property damage.

Cut holes in the wall as shown in Figure 46, using the location
marks made with the template, For best results, use a small-
diameter, long drill bit to centering holes for the flue and

air plpa-:g:nm_g; Then drill the large openings from bath the

inside
The flue pipe and air pipe may be mn through a rectangular
cutout (a3 marked on the template) in lieu of two separate

holes if desired.

2. Drill holes for the screws or plastic anchors to secure the outside
plate. Install the outside plate and mount the termination on the
plate {temporarily).

k.3

.

b

c.
d.

[
f.

Cut the flue pipe so the extension through the wall will canse
the vent pipe to fully extend into the termination socket.

Cut the air pipe so the extension through the wall will butt the
air pipe against the stops inside the termination.

Temporarily slide the fhie and air pipes through the opening(s).
Slide the inside wall plate over the two pipes and into position
on the inside wall,

Position the Inside plate so the flue pipe and air pipe slope
downward slightly toward the boiler (1/4” per foot).

. Mark the four (4) mounting holes for the plate.

Remove the vent and air pipe, drill the four mounting holes,
and mount the inside plate.

Test fit the ventfair termination on the vent pipe. 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 #10x 14" sheet metal
screws and lock washers (see Figure 46).

Figure 44 Multiple terminations — Wail-Mclain vent/
air plaie — clearanca from vent of ane (o
air intaka of the next

12" minlmum betweaen edge of vent
opening and adjacent termination 1

i
T

TEif T /” ’
T 'i'f' P ey
g ;_L;:;'E':i';_ﬂ e

Uariine

Figure 45 Hole preparstion in wall — Weil-McLain
wvent/air plaie (use lemplate provided)

1 ptide wall

1 Dirill; 14" Sameter for 3™ air luscate h:th:pwndnl

k| hmmmﬁ'h&
hmmmm'-kﬂm'hmh vesd pipe

Locaie
Cd Tl mmtl.qm Hﬂ n.nngmhr.rm!dzd

Figure 46 Termination assembly — Wail-McLaln
went/air plate

Vel rermuitasion (7]

i. I;H:r:ru.n-lq!ﬂ.t
7 Inpermounting plate
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DIRECT VENT — Sidewall with separate pipes

Allowable vent/air pipe materials &
lengths

Use omly the vent materials and kits
listed in Figure 40, page 33, Provide
pipe adapters if specifed.

. Locate the termination such that the total air
piping and vent piping from the boiler to the
termination will not exceed the maximum
length given im Figure 39, page 32,

Determine termination location

1. The air and vent terminations must be in-
stalled as shown in Figure 47, page 39 and

Figure 49, page 40,

2. The terminations must comply with clearances
and limitations shown in Figure 41, page 35.

3. Locate the terminations so they are not likely
te be damaged by foreign objects, such as
stones or balls, or subject to buildup of leaves
or sediment.

Do mot exceed the maximum lengths
of the outside vent piping shown in
Figure 47, 39, Excessive len,
exl?:used mpﬁ outside could cuﬁﬁ
freezing of condensate in the vent
pipe, resulting in potential boiler
shutdown. In extremely cold cli-
mates, install an insulated chase
around the vent piping, particu-
larly when using longer lengths. The
chase must allow for inspection of
the vent pipe, and insulation must
be protected from water,

Multiple vent/air terminations

l. When terminating multiple GV90+ buoilers,
terminate each vent/air connection as de-
scribed in this manual,

All went pipes and air inlets must
terminate at the same height to
avoid possibility of severe personal
injury, death or substantial property
damage.

2. Place wall penetrations to obtain minimum
clearances shawn in Figure 48, page 40 for
L. 5. installations. For Canadian installations,
provide clearances required by CSA B149.1 or
B149.2 Installation Code,

3. The air inlet of a GV3H boiler is part of a
direct vent connection. It {s not classified as a
forced air intake with regard to spacing from
adjacent boiler venis.

4. Combustion air (NOT vent piping) can be
manifolded as shown in Figure 37, page 31.

Part number 550-142-T83/1012

Figure 47 INSTALLATION SEQUENCE — Separate pipes sidawall

3

Step 1

Step 2

Stop 3

Step 4

Step &

Step T

Read and follow all imstructions in this maneal. DO NOT procead with
vent/alr installation until you have read page 29 through page 35,

Install the boiler in a location that allows proper routing of all vent and air
piping to the selected sidewall location,

Make sure the selected sidewall termination location complies with Fig-
ure 41, page 35. (Multiple boiler sidewall plates must also comply with
Figure 48, page 40.)

Use only the vent materials listed in Figure 40, page 33. Provide pipe adapt-
ers where required. Vent piping and air piping lengths must not exceed the
values shown in Figure 39, page 32

Frepare the sidewall penetrations and secure the sidewal| plates as instructed
in this section. See “Prepare wall penetrations”™ on page 40.

The air piping must terminate in a down-turned elbow as shown above.

The vent piping must terminate in an 8lbow pointed outward or away
from the air inlet as shown above. See illustration above.,

Install vent and air piping between the boiler and the sidewall openings.
Slope horizontal E::"Lfi.ng downward toward the boiler at least 1/4 inch per
foot. See page 48 for general guidelines,

Install pipe supports every 5 feet on both the horizontal and vertical runs.
Install 2 IE:rger Support within 6 inches ul"an:r upturn in the piping.

Attach the vent termiination exterior piping: Use either of the confipurations
shown above, as needed to ensure clearance above grade or snow line.

Step 10 The vent and air pipes may run up as high as 4 feet with no enclosure. The

vent and air st be secured with braces, and all dearances and
must be maintained. Space braces no further than 24 inches apart.

Step 11 External venting greater than 4 feet requires an insulated enclosure around

the vent and air pipes. The vent and air terminations must exit through
the enclosure as shown in the illustration abowve, maintaining all required

clearances.

ki)
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DIRECT VENT — Sidewall with separate pipes (continues

For multiple bailer applications using the manifolded

combustion air option, the vent can be terminated in
an elbow as in Figure 47, page 39, or in a coupling or
sidewall termination plate. The vents must be located
followimg the restrictions in Figure 41, page 35 and

Figure 38, page 31.

Prepare wall penetrations

1.

4.

5

Air pipe penetration:

a. Cut a hole for the air pipe. Size the air pipe hole as close as
desired to the air pipe outside diameter.

Yent pipe penetration:

a. Cut a hole for the vent pipe. For either combustible or non-
combustible construction, size the vent pipe hole at least 0.4"
larger than the vent pipe dlameter:

* 4" hole for 3" PVC

b. Insert a galvanized metal thimble in the vent pipe hole ay
shown in Figure 49,

Use a sidewall termination plate as a template for correct location

of hole centers. Sidewall termination plates are included with the

Wedl-MeLain sidewall ventfair plate kit, shipped with ¢ach boiler,

Follow all local cades for isolation of vent pipe when passing

through floors or walls,

Seal exterior openings thoroughly with exterior caulk.

Termination and fittings

1.

40

Prepare the vent termination elbow and the air termination elbow
by inserting bird screens. (See Figure 47, page 39.) Bird screens
must be purchased separately. See the parts list at the end of this
manual for part numbers,

When completed, the air termination coupling must be oriented
at least 12 inches below the vent termination and at least 12 inches
above grade or snow line as shown in Figure 47, page 39.

You can orient the vent termination elbow either directly out-
ward or 90 degrees away from the air inlet elbow as shown in
Figure 47, page 39.

Maintain the required dimensions of the finished termination
piping as shown in Figure 47, page 39,

For multiple boiler terminations, see Figure 48, page 40.

Do not extend exposed vent pipe outside of building more than
shown in this document. Condensate could freeze and block vent
pipe.
"""" If extending the vent and air pipes out from the wall,
install a coupling on each pipe. Mount the piping with
the coupling flush with the outer plate.

Figure 48 Aultiple separale pipes sidewall tarminations
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Figure 49 Sidewall termination assembly — uging
sepdrdte pipes

| Venl i 5 Tl acren, by s |

3 Airpiing | i e el

3 Sl et vuimatiim plites, mypliecdowizh | 1 EOMT |
bgiller in WM veanfair plake kit | B Ngple

,J._ﬂnh_'ndﬂﬂuﬂu.hgi:uh]lu | B Elﬂﬂh‘ﬂ:ll._thn.'-:l.rn! I

Part mumber 550-142-783/ 1012



GV90+ Series 2 cas-FIRED WATER BolLEn — Boiler Manual

i@

DIRECT VENT — Sidewall with 3" concentric

Allowable vent/air pipe materials &
lengths

. The 3" concentric termination kit must be pur-
chased separately.

Usze only the vent materials and kits listed
in Figure 40, page 33. Provide pipe adapt-
ers if specified.

2. Locate the termination such that the total air piping
and vent piping from the boiler to the termina-
tion will not exceed the maximum length given in
Figure 39, page 32,

3. This termination r:qhuir:s a 45-degree elbow that
is not supplied with the termination kit. The

maximum vent/air pipe lengths include allowance
for this elbow.

Determine termination location

1. The concentric termination kit must be installed
as shown in Figure 50, page 41.

2. The termination must comply with clearances and
limitations shown in Figure 41, page 35.

3. Locate the termination so it is not likely to be dam-
aged by foreign objects, such as stones or balls, or
subject to buildup of leaves or sediment.

Multiple vent/air terminations

. When terminating multiple GV%0+ boilers, install
each concentric termination as described in this
manual.

All went pipes and air inlets must ter-

minate at the same height to avoid pos-

sibility of severe personal injury, death or
substantial property damage,

2. Place wall penetrations to obtain minimum
clearance as shown in Figure 51, 42 for 11, 5.
installations, For Canadian installations, provide
clearances required by C5A B149.1 or B149.2 In-
stallation Code.

3. The air inlet of a GVI0+ baoiler is part of a direct
vent connection. It is not classified asa forced air
intake with regard to spacing from adjacent boiler
vents.

MAWARNING

Part number 550-142-T83/1012

Figure 50 INSTALLATION SEQUENCE — Concenfric hornizontal

GASHIA

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10 Install a hanger support within & inches of any upturn in

Read and follow all instructions in this manual. DO NOT
procead with vent/fair installation until you have read
page 29 through page 35.

Install the boiler in a location that allows proper routing of
all vent and air piping to the selected sidewall location.

Make sure the selected sidewall termination location com-
plies with Figure 41, page 35. ( Multiple boiler concentric
terminations must also comply with Figure 51, page 42.)

Use only the vent materials listed in Figure 40, page 33.
Provide pipe adapters where required.

Vent piping and air piping lengths must not exeead the
values shown in Figure 39, page 32.

The concentric termination must be assembled and installed
before piping from the boiler to the termination.

Prepare the sidewall penetration — assemble the concentric
termination kit and secure the cover plates as instructed in
this section. Provide the supports indicated and mount the
termination assembly. See “Install termination — concentric

pipes” on page 42.
Install vent and air piping between the boiler and the
concentric vent/air termination. Slope horizontal piping

downward toward the boiler at least 1/4 inch per foot. See
page 48 for general guidelines.

Install }:ripe supports every 5 feet on both the horizontal and
vertical runs.

the piping.
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DIRECT VENT — Sidewall with 3" concentric (continusa

Install termination — concentric pipes

1.

Assemble the vent termination as described for concentric termi-
naticons, on page 47,

I necessary, vou can shorten the lengths of the inner and

outer pipes for a shorter finished assembly. But you must
ensure the pipes butt correctly at both ends, Failure to
properly assemble the concentric termination can resull
in flue gas recironlation, causing possible severe personal
injury or death.

Wall penetration:

a. Preferably, use a thimble with a 4¥2-inch hole. If not using a
thimble, carefully use a hole saw to cut a hole not larger than
4% inches in diameter h the wall. The finished hole
must provide a solid stop for the rain cap ribs, as shown in the
inset to Figure 52,

Secure the termination in place so the rain cap will butt against the

outside wall or outer ﬂrimﬁle plate as shown in Figure 52, page 42,

Before beginning vent and air piping from the boiler to the con-
centric termination, mount and secure the concentric termination
as shown in Figure 52, page 42.

The vent and air piping must be securely supported, and

must not rest its weight on the boiler fittings. Failure to
properly su the vent and air piping could result in
vent piping damage, resulting in possible severe personal
injury, death or substantial property damage.

The supports/bracing used must support the termination
assembly to prevent slippage or movement

The damps used on the outside of the termination pipe
must not cut into the pipe or contain sharp edges thai
could cawse a crack to form.

When inserting the partially-assembled termination

kit through the wall penetration, wrap plastic or other
protection over the end of the expw?mmbl}' to pre-
vent debris from entering the pipes. If the air passapes
become blocked, the boiler willjlinm operate. Once the
rain cap has been cemented to the assembly, there is no
way to correct the problem. The assembly would have
to be replaced if it were cut to be removed and cleaned.
Altering the assembly in any way could result in severe
personal injury or death due to toxic flue product emis-
shons,

When using AL2M4C stainless vent pipe, use the vent

42

pipe manufacturer’s PVC adapter when connecting to
the concentric vent attachment.

After the assembly has been positioned in the opening and all sg-

ports have been attached, install a bird screen (purchased separately

if not included with the kit) and rain cap as follows:

a. Place the bird screen on the end of the inner pipe as in Fig-
ure 58, page 47

b. Cement the rain cap in place as shown.

Figure 61 Termination location — concantric

termination = multiple boilers —
cloarance from vont of ona to air intake of
ihe nexi

12" minimum betwesan edge ol vent
apaning and adiacent tepmination

g

: by L B 520

ot -2 g 3 g !
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Figure Instzling and suppoding the concentric

sidewall vent azzambly

Suppoits avecy § ot il
|| oy nstaller) wall L0,
brace thirminie
{lay Installar)q (i intallod)

[AWARNMIG) Ensure that the wall material 4 strang

enough to prevent the rain cap from being
pruished inwarnd if strisch or pushed from the
outside.
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DIRECT VENT — Vertical with separate pipes

Allowable vent/air pipe materials &
lengths

AWARNING Use only the vent materials and kits

listed in Figure 40, page 33. Provide pipe
adapters speclﬁﬂlrge

. Locate the terminations such that the total air
piping and vent piping from the boiler to the
termination will not exceed the maximum length
given in Figure 38, page 32,

Determine termination location

1. The air and vemt terminations must be installed as
shown in Figure 53, page 43.

2, The terminations must comply with dearances and
limitations shown in Figure 41, page 35.

3, Locate the terminations so they are not likely to be
damaged by foreign objects, such as stones or balls,
or subject to buildup of leaves or sediment.

Multiple vent/air terminations (Figure 54}

1. When terminating multiple GV90+ boilers,
terminate each vent/air connection as described
in this section.

wARNINGl Terminate all vent pipes at the same
height and all air {Jipes at the same height
to avoid possibility of severe personal
injury, death or substantial property
damage.

2. Place roof penetrations to obtain minimum clear-
ance of 12 inches between edge of air intake elbow
and adjacent vent pipe of another boiler for UL 5.
installations (see Figure 54, page 44). For Canadian
installations, provide clearances required by CSA
B149.1 or B149.2 Installation Code.

3. The air inlet of a GV30+ boiler is part of a direct
vent connection. It is not classified as a forced air
intake with regard to spacing from adjacent boiler
vents.

Prepare roof penetrations
L. Air pipe penetration:

a. Cut a hole for the air pipe. Size the air pipe
hole as close as desired to the air pipe outside
diameter.

2. Vent pipe penetration:

a. Cutahole For the vent pipe. For either combus-
tible or nomecombustible construction, size the
vent pipe hole at least 0.4" larger than the vent
pipe diameter (4" hole for 3" PVC).

b. Insert a galvanized metal thimble in the vent
pipe hole,

Part number 550-142-T83/1012

Figure 53 Separate pipes vartical termenation

Secure bird screen
into vent and air inlet

B o
7

9 )

" Locate air inlet pipe termination: |

B AT LEAST 12 inches below vent aullel
b NO FLATHER than 12 inches away honzantally

€ AT LEAST 12 inches abave roof or anow |ins |

Step 1

Step 2

Step 3

Step 4

Step &

Step 6

Step T

Step 8

Step 9

Read and follow all instructions in this manual. DO NOT procead
with ventfair installation until you have read page 29
through page 35.

Install the boiler in a location that allows proper routing of all vent
and air piping to the selected sidewall location.

Mlake sure the selected vertical termination location complies with
Figure 41, page 35. (Multiple boiler terminations must also comply
with Figure 54, page 44.)

Use only the vent materials listed in Figure 40, page 33. Provide pipe

adapters where required. Vent piping and air piping lengths must not
exceed the mluﬂe?hn'vm in Figure 39, page 32.

Prepare the vertical penetrations and secure penetration components
as instructed i this section. See™Prepare roof penetrations™ on page 43
and “Termination and fittings™ on page 44.

The air piping must terminate in a 1&0-degree return bend or down-
turned elbow as shown above. The vent piping must terminate in a
coupling pointed upward as shown abowve,

Install vent and air piping between the boiler and the vertical termina-
tions. e horizontal piping downward toward the boiler at least 1/4
inch per foot. Install pipe supports every 5 feet on both the horizontal
and vertical runs. [nstall a hanger support within 6 inches of any upturn
in the piping. See page 48 for general guidelines,

Insert the vent and air piping through the vertical penetrations and
secure the termination httings.

Maintain clearances shown above. Vent and air terminations must be
fitted with a bird screen as shown.
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DIRECT VENT — Vertical with separate pipes (ontiuso)

5 the air and vent holes to provide the minimuin spacings
amn in Figure 53, page 43.

Follow all local codes for isolation of vent pipe when passing
through floors, ceilings and roofs.

Provide flashing and sealing boots sized for the vent pipe and air
pipe.

Termination and fittings

1.

Prepare the vent termination elbow and the air termination elbow
{Figure 53, page 43) by inserting bird screens, Bird screens must be
purchased separately. See the parts list at the end of this manual
for part numbers,

The air piping must terminate in a down-turned 180-degree re-
turn bend as shown in Figure 53, page 43. Locate the air inlet pipe
no further than 12 inches from the center of the vent pipe. This
placement avolds recirculation of flue products into the combus-
tion air stream.

The vent piping must terminate in an up-turned coupling as shown
in Figure 53, page 43. The top of the coupling must be at least 1
foot above the air intake, The air inlet pipe and vent pipe can be
located in any desired position on the roof, but must am:;ﬁ be no

further than 12 inches apart and with the vent termination at least
1 foot above the air intake.

Maintain the required dimensions of the finished termination
piping as shown in Figure 53, page 43.

Do not extend exposed vent pipe outside of building more than
shown in this decument. Condensate could freeze and block vent
pipe.

Figure 54 Terminations for multiple boilers

127 minimum between edge of air
intake pipe and adjscent vent pipe _
from anothar boiler e,

Also maintain maximum center-to-center

distances between the vent and air pipes for
each boiler as shown in Figure 53, page 43.
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DIRECT VENT — Vertical with 3" concentric

Allowable vent/air pipe materials &
lengths

. The 3" concentric termination kit must be pur-
chased separately.

Use only the vent materials and kits
listed in Figure 40, page 33. Provide pipe
adapters If specified.

2. Locate the termination such that the total air piping
and vent piping from the boiler to the termination
will not exceed the maximum length given in
Figure 39, page 32,

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

Determine termination location

Locate the concentric vent/air termination using the

following guidelines:

. The concentric ventfair assembly must terminate
as shown in Figure 56, page 46.

2. The termination must comply with the clearaneces
and limitations shown in Figure 41, page 35.

3. Locate the termination so it is not likely to be
damaged by foreign objects, such az stones or balls,
or subject to builﬁup of leaves or sediment.

4. For Canadian installations, follow requirements of
CSA B149.1 or B149.2 Installation Code.

Multiple vent/air terminations

. When terminating multiple GV90+ bodlers, install
the concentric vent/air termination assemblics as
deseribed in this manual.

All went outlets must terminate at the

same height to avoid possibility of severe

personal injury, death or substantial
property damage.

2. Place roof penetrations to obtain minimum
of 12 inches between centers of adjacent vent
pipe of another boiler for 1. 5. installations (see
Figure 36, page 46).

3, The air inlet of a GV90+ boiler is part of a direct
vent connection. It is not classified as a forced air
intake with regard to spacing from adjacent boiler
venis,

Prepare roof penetrations

1. Roof penetration hole:
a. Cuta5-inch diameter hole to clear the 4%-inch
termination outside diameter.
b. Insert a galvanized metal thimble in the vent
pipe hole,
2. Follow all local codes for isolation of vent pipe when
passing through floors, cellings and roofs.

3. Provide flashing and sealing boots sized for the
concentric termination outside diameter.

Part number 550-142-T83/1012

Figure 55 INSTALLATION SEQUENCE — Concentric verlical

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10 Install a hanger support within 6 inches of any upturn in

Bead and follow all instructions in this manual, DO NOT
procead with ventfair installation until you have read
page 29 through page 35

Install the boiler in a location that allows p routing of
all vent and air piping to the selected sidewall location.

Make sure the selected vertical termination location com-
plies with Figure 41, page 35. (Multiple boiler concentric
terminations must also comply with Figure 56, page 46.)

Use only the vent materials listed in Figure 40, page 33.
Provide pipe adapters where required.

Vent piping and air piping lengths must not exceed the
values shown in Figure 39, page 32,

The concentric termination must be assembled and installed
before piping from the boiler to the termination,

Prepare the vertical penetration(s) — assemble the concen-
tric termination kit and secure the penetration components
as instructed in this section. Provide the supports indicated
and mount the termination assembly. See “Prepare roof
penetrations” on page 43 and “Mount concentric termina-
tion” on page 46.

Install vent and air piping between the boiler and the
concentric wentfair termination. Slope horizontal piping
downward toward the boiler at least 1/4 inch per foot. See
page 48 for general guidelines.

Install pipe supports every 5 feet on both the hordzontal and
vertical runs,

the piping.
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DIRECT VENT — Vertical with 3" concentric (contines

Mount concentric termination
1. Mount the termination as shown in Figure 57, page 46.

X Su&phportﬂue concentric vent/air termination at the roof penetration
as shown in Figure 57.
*  The supports/bracing used must support the termination
assembly Lo prevent vertical slippage or sideways movement.
*  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.,

The vent and air piping must be securely supported,
and must not rest its welght on the boiler fittings. DO
MNOT drilll or screw into either the vent pipe or air pipe.
Failure to properly su the vent and air piping could
result in vent piping damage, resulting in possible severe
persomal injury, death or substantial property damage.

When inserting the partially-assembled termination
kit through the roof penetration, wrap plastic or other
protection over the end of the exposed assembly to pre-
vent debris from entering the pipes. If the air passages
become blocked, the boiler will not operate. Onee the
rain cap has been cemented to the assembly, there is no
way o correct the problem. The assembly would have
tor be replaced if it were cut to be rem and deaned.
Altering the assembly in any way could result in severe
personal injury or death due to toxic flue product emis-
SIOT1S.

g When using ALYC stainless vent pipe, use the venl
pipe mmugr_‘tunér's PVC adapter wlfegeumnfcting b
the concentric vent attachment.

. Do not connect any other appliance to the vent pipe or
multiple boilers tuﬁ :ﬂmmﬁwnt pipe. o
3. After the assembly has been positioned in the roof opening and
all supports have been attached, install a bird screen (purchasad
separately if not ineluded with the kit) and rain cap as follows:
a. Place the bird screen on the end of the inner pipe as in
Figure 58, page 47.

b. Cement the raim cap in place.

46

Figure 56 Wertical tarmination — 3" PVC concantric
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Concentric termination assembly (sidewall or vertical)

Figure 58 3" PVC concentric termination assembly — DO NOT
attach the rain cap until the termination has been
inserted through the roof or wall and all supports have

been installed.
Bird screen
Rain cap
===
Apply
camani i J

i

25" PVCon 3 kits (=)

FINISHED
ASSEMBLY

7N

@ Rain cap g gt (3)

2 Aty ‘IL“_

3

g 3 l See kit mfr's

= info for
dimensions
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Assembling concentric termination

1. See Figure 58, page 47 for the details of the termi-
mation assembly.

2, Prepare the bird screen (purchased s:z:mrahely if
mot included with the kit). Cut the bird screen to
size if required. If the bird sereen must be trimmed,
cut the bird screen to fit the outside diameter of
the PV inner pipe supplied with the termination
kit.

3. Partially assemble the vent termination kit in the
sequence shown in Figure 58, page 47.

DO NOT install the rain cap and bird

screen until the assembly has been in-
serted through the roof (or sidewall)
and all supporis have been installed.
Follow instructions to cover the end of
the assembly with plastic before inserting
through the roof penetration to prevent
debris from blocking the air passages.,

4. Usze the following procedures to prepare termina-
tion components and cement together.

Deburr inside and outside of pipe ends.

Chamfer outside of each pipe end to ensure even
cement distribution when joining.

iClean all pipe ends and fittings.
. Dry thoroughly.

;o

e e M

Diry assemble entire vent or air piping to ensure
proper fit before assembling any joint.

1. For each joint:

a. Handle fittings and pipes carefully to prevent
contamination of surfaces,

b Apply primer liberally to both joint surfaces —
plpe end and fitting socket.

c. While primer is still damp, lightly apply ap-
proved cement to both surfaces in a uniform
coating.

d. Apply a second coat to both surfaces. Avoid
using too much cement om sockets to prevent
cement buildup inside.

e With cement etill wet, ingert pipe into fit-
ting, twisting % turn. Make sure pipe is fully
inserted.

AWARNING  If necessary, you can shorten the lengths

VAR of the inner and outer pipes for a shorter
finished assembly. But you must ensure
the pipes butt correctly at both ends. Fail-
ure to properly assemble the concentric
termination can result in flue gas recir-
culation, causing possible severe personal
injury or death.
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Vent and air piping and boiler connections

DIRECT EXHAUST & DIRECT VENT

Follow termination instructions

1. Read and follow all instructions for the térmimation
type used before proceeding with this page.

Installing vent and air piping

L. Witk (o the boiler 1o vent or aif ferminatiot. Do
not exceed the lengths given in the previous pages
for either the air or vent piping.

a.  Provide stainless pipe to PVC adaptersobtained
[romm the stainless pipe manofacturer for con-
meceions at the boiler and at terminations, when
required.

See Fi 59 for attaching vent (and air) pipes at

the toiler

Cul pipe to required lengths,
Deburr inside and ouside of pipe ends.

Chamber outsice of sach pipe end o ensure even
cement distribution when joining.

Clean all plpe ends and fttings. Dry thoroughly.

7. Dry asgemble enfive vent or air piping 1o enstire
proper fit before assembling any joint.

8. For each joint:

a. Handle fittings and pipes carefully to prevent
contamination of surfaces.

b, Apply primer liberally to both joint surfaces —
pipe end and fitting socket.

c. While primer is still damp, lightly apply ap-
proved cement to both surfaces in a uniform
coating.

d. Apply a second coat to both surfaces. Avoid
using too much cement on sockets to prevent
cement buildup inside.

e, With cement still wet, insert pipe into fit-
ting, twisting %4 turn. Make sure pipe is fully
m

. Wipe excess cemnent from joint. Check joint to
be sure a smooth bead of cement shows around
the entire joint.

9. Maintain minimum dearance of %1= inch between
vent pipe and any combustible wall or material.

10. Seal wall or floor penetration openings following

local code requirernents.

LI . b=

=

DIRECT EXHAUST ONLY

; DIRECT EXHAUST installations — air
inlat opaning protection: Obtain a bird

screen (sized for air inlet fitting) from
Weil-McLain. Insert the bird screen into
the air imlet fitting to prevent forelgn
abjects from entering the opening.
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Figure 59 Boiler vent 2nd air connections

[

Ven! adapier ——

Alr inkat fitling

Bt ] - “dm

AL294C vent pipe — If using AL294C stainless vent

QNMRNNE u must install an ALZ9-4C stainless vent starter Eﬁ

oiler vent connection {and at the lermination if using
the Weil-McLain plate or the concentric termination ).
Use amly the starter made by the vent pipe manufacturer.
See Replacement parts section for available AL29-4C
stainless vent starters.

1. PVC/ABS pipe — Clean and deburr inside and outside of other
both ends of air and vent pipes. Chamfer boiler end of vent pipe
for ease of insertion.

4 The vent pipe end must be smooth and chamfered to
pﬂlﬁnt pﬁ.:PEble damage to sealing gasket in vent pipe
a bet.

2, Inspect vent aptliapter and air inlet fitting (above) — verlfy no ob-
structions or foreign objects inside.

3. Vent pipe
*  Loosen vent adapter clamp screw.
= Measure 3% inches from boiler end of vent pipe and make a

mark with felt-tip pen.

*  Apply small amount of silicon grease to boiler end of vent pipe
to ease insertion.

= Insert vent pipe into adapter to depth of felt tip pen mark.

*  Secure vent pi ;
S e ey o
gasket. The clamp is only to hold the pipe in place.

Do not apply excessive force or bend the vent adapier

or vent ;?ppr:}':vhm jns&f:?ng. Tl'n!b:“ﬂ.aptﬂ‘ or seal c.m:l

be damaged.

4. Air pipe
*  Clean the outer surface of the boiler end of the air pipe.
= Apply silicon sealant (Dow Corning 732™ or equivalent) to

gjt::jgutsidt end of the air pipe and to the inside of the air inlet
B

* Insert the air Into the air inlet fi and give a 1/4 turn

to ensure mwifaf:e. Support until rheﬁnt hE{s dried.

Part mumber 550-142-783(1012



GV90+ Saries 2 cas-FIRED WATER BOILER — Boiler Manual

i

DIRECT EXHAUST — Boiler room air openings

Combustion air provision

The GV9H boiler can use inside air if no contaminants are present in the
boiler space. (If contaminants are likely to be present, install the boiler
as a direct vent appliance, using the appropriate vent instructions in this
manual.}

The boiler room must be fitted with combustion air openings large enough
tor provide air for all appliances in the room. Use the fallowing information
tor size the openings. Ensure the installation complies with all applicable
codes and standards,

Where the GV90+ boiler shares a space with other appliances, the combus-
Hon air openings must be sized to handle the combined requirements of
all appliances in the space.

Sizing combustion air openings

Afr openings provide for ventilation {as well as combustion air) to prevent
overheating of the boiler controls and boiler space, Air is also needed for
other appliances located in the same space.

Use Figure 60, page 50, selecting the appropriate installation conditions.

Ajr openings must be sized to handle all appliances and air
movers [exhaust fans, ete.) using the air supply.

The sizing given in Figure 60, page 50 is based on the Mational Fuel Gas
Code, ANSI Z223. 1, allowing adequate air openings for gravity-vented gas
appliances (Category 1) in addition to that needed for the GVHH- bailer,

The air openings recommended in Figure 60, page 50 will allow adequate
ventilation and combustion air provided the boiler room is not subjected
b negative pressure due fo exhaust fans or other mechanical ventilation
devices.

Refer to the National Fuel Gas Code for dealing with other conditions.

Free area — louver allowance

The free area of openings means the area after reduction for any installed
louvers or grilles. Be sure to consider this reduction when sizing the air

openings.

Part number 550-142-T83/1012

Special considerations

Tight construction

AMNSI Z223.1 defines unusually tight construction
where:

1. Walls and ceilings exposed to the outside atmo-
sphere have a continuous water vapor retarder with
a rating of 1 perm or less with openings gasketed,

and ...

2. Weather-stripping has been added on openable
windows and doors, and . . |

3. Caulking or sealants are applied to areas such as
joints around windows and door frames, between
sole plates and floors, between wall- ceiling joints,
between wall‘:!:ranela at penetrations for plumbing,
electrical, and gas lines, and in other openings.

Far buildings with such construction, provide air

apenings into the building from outside, sized per the

appropriate case in Figure 60, page 50 if appliances are
to use inside air for combustion and ventilation.

Exhaust fans and air movers

The appliance space must never be under a negative
pressure unless all appliances are installed as direct
vent. Always provide air openings sized not only to
the dimensions required for the firing rate of all appli-
ances, but also to handle the air movement rate of the
exhaust fans or air movers using air from the building
O space.

Motorized air dampers

If the air openings are fitted with motorized dampers,
electrically interlock the damper to:

*  Prevent the boller from firing if the damper is not
fully apen.

*  Shut the boiler down should the damper elose dur-
ing boiler aperation.

T accomplish this interlock, wire an isolated contact

{proving the damper open) in series with the thermo-

stat input to the boiler. The boiler will not start if this

contact is open, and will shut down should it open

during operation.
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DIRECT EXHAUST — Boiler room air openings (o

Figure 60 MIMNIMLINM combustion air opanings for direct exhaust applications — ALL OPENING SIZES ARE FREE AREA

[AAWARNING]| Tht GV9U+ boiler CANMOT be in the same space with other appliances if
rances around the GYWH- are less than the recommended service clearances

shm-m mthnrc 1, page b

llr openings

ceprion below fir lange spaces.

The required air opening sizes below are FREE AREA, |
dfter redoction for laover ahstroction. Nole the ex-

GV90+ boiler
WITH other

appliances in room

If the space Is smaller than

Figure 2, page 6, provide
openings ONLY as shown on

page 7 and Figure 4, page 7.

GV90+ bhoiler
WITHOUT other
appliances in room

Ditfar
LLE Too ]

Dureaicde

Wit fopu

=l

=izl
1

TWO opanings, each at lsast:
1 souora inch per 1,000 Buh
of all appliances in the room

TWO openings, each at least:
1 square inch per 4,000 Btuh
of all appliances in tha room

TWOQ opanings, each at least:
1 squara inch per 4,000 Biuh
of gll appliances in the room
— 1 —
ONE opaning **, each at laast:
1 sguan inch per 3,000 Biuh
of all appliances in the room

TWO openings, each at lsast
1 square inch per 4,000 Btub
of all appliances in tha room
— W —
ONE opaning ", aach at laast:
1 squara inch per 3,000 Btuh
of all appliances in the room

Ouknice or varrtlletsd attio
1 1

TWO opanings, each at lsast:
1 souors inch per 4,000 Buih
of &l appliances in the mom
—0R —
OME opaning **, each at least:
1 squars inch per 3,000 Biuh
of all appliances in the room

TWO openings, each at least:
1 square inch per 4,000 Btuh
of all appliances in the room

— O —

OME opaning **. sach at laast:
1 sguare inch per 3,000 Biuh
of all appliances in thea room

TWO opanings, each at least:
1 sguara inch per 2,000 Biuh
of all appliances in the room

TWO openings, each at least:
1 squara inch per 2,000 Btuh
of all appliances in the room
—

option.

Requiramants for using the SINGLE air opaning

] E ONE opaning **, each at leasl: ONE opening =, each at least:
Lot - 1 sguare inch per 3,000 Biuh 1 squara inch per 3,000 Btuh
of all appliancas in the room of all appliancas in tha room
A gingle -:cr;busﬁun air opaning can be used for cazes b, ¢ or d above, sized as
ligted, picwded that
* NOTICE: .

The amgle opaning must commumnicate directly o the outdoars or to a epace that
commumecaes directly with outdoors (MOT fo an interior space).

The ap of the opening must bs withn 12 incheas of the ceding.

The frag srea of the opening must be at least agual to the sum of the areas of all
squipment vent connactors in the space.

SPECIAL EXCEPTIOM FOR LARGE SPACES:

gliances

S Son <

WO sombuston air ppenings are needed when the boiler (and ofher appliances) are
inel=tladin 2 2pace with a volume MO LESS than 50 cubic feet per 1,000 Bruh of all ap-
the space, That is, total the input of 2l applances in MBH (1,000's of Biuhj,
fh=n minlfiptly this totad times 50. The building MUST NOT be of tight construction.

For & sotal input of 500 MEH (500,000 Btuh), the I'I1II'III'I'I.I'I"| valume would be
5,000 cubic feat {3,125 sguare feet if cailing hesght is 8 feet).

Part mumber 550-142-783(1012
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DIRECT EXHAUST — Sidewall

DO MOT sidewall vant DIRECTEX-
HAU ST APPLICATIONS ar altitudes
above 5,500 feet. Sidewall venting is
only allowed for IRECT VENT ap-
plications (ducted combustion air)
at altitudes above 5,500 feet.

NOTICE |

Allowable vent/air pipe materials &
lengths

WARNING  Use only the vent materials and kits
listed in Figure 40, page 33, Provide
pipe adapters if specified.

I. Locate the termination such that the total air
piping and vent piping from the boiler to the
termination will not exceed the maximum
length given im Figure 39, page 32,

Determine termination location

I. The air and vent terminations must be
installed as shown in Figure 61 and in Fig-
ure 62, page 52,

2. Theterminations must comply with clearances
and limitations shown in Figure 41, page 35.

3, Locate the termination so it is not likely to be
damaged by foreign objects, such as stones
or balls, or subject to buildup of leaves or
sediment.

Multiple vent/air terminations

1. Terminate each vent of multiple direct exhaust

GV boilers as described in this manual for
individual vents.

2. Space terminations as required for best instal-
lation practices and required maintenance.

a. External venting greater than 4 feet
requires an enclosure around the vent
pipe. The vent termination must exit
through the enclosire as shown in Fig-
ure 61, page 51, maintaining all required

Arances.

Prepare wall penetration
@ Where the vent penetrates an outside

wall, the annular space around the
penetration must be permanently
sealed using approved materials to
prevent entry of combustion prod-
ucts into the building.

1. ‘Wall penetratiom

a. Cutarough opening large enough to clear
the diameter of the metal thimble used.

Part number 550-142-T83/1012

Figure 61 INSTALLATIOM SEQUENCE — Direct exhsust sidawall

ke

Step 1

Step 2
Step 3

Step 4

Step b

Step T

Step 10 The vent pipe may run

Read and follow all imstructions in thie manial. DO NOT procead with
vent installation until you have read page 29 through page 35,
page 49 and page 50.

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

Make sure the selected sidewall termination location complies with Fig-
ure 41, page 35.

Utse only the vent materials listed in Figure 40, page 33. Provide pipe adapt-
ers where required. Vent piping length must not exceed the vahue shown in
Figure 39, page 32.

Prepare the sidewalll penetration and secure the sidewall plate as instructed
in this section. See “Prepare wall penetration” on page 51 and *Termination
and fittings” on page 52.

The vent piping can terminate using the Weil-McLain vent/air plate (without
air piping connected). It can also terminate using a coupling or down-turned
elbow, or snorkeled and terminated with an . See illustration above.
The coupling or elb ow must butt against the outside plare.

Install vent piping berween the boiler and the sidewall opening. Slope
horizontal piping dowmward toward the boiler at least 1/4 inch per foot.
See page 48 for general guidelines.

Install pilg-e supparts every 5 feet on both the horizontal and vertical runs.
Install a hanger support within 6 inches of any upturn in the piping.
Artach the vent termination exterior piping, if used: Use any of the con-
figurations shown above, as needed to ensure clearance above grade or

snow line,

as high as 4 feet with no enclosure. The vent
pipe must be secured with braces, and all clearances and lengthe must be
maintained. Space braces no further than 24 inches apart.

Step 11 External venting greater than 4 feet requires an insulated enclosure around

the vent and air pipes. The vent and air terminations must exit through
the enclosure as shown in the illustration above, maintaining all required

clearances.

51




GV90+ Series 2 cas-rmen waten soien — Boller Manual M’ﬂl

DIRECT EXHAUST —

b, Provide metal cover plares | iem 2 y Figgoire (2]
The vuter plaie MUS?pruv:de # 510 10 prevent
the vent elbow Friom being pushed inward. | See
NOTICE at right.) Hol '&Jamdmin the metal
plates must be 33" for PVC pipe. For AL2Y-
4C vent pipe and coupling (or elbow) — size
hole large enowgh to clear vent pipe, but zmall
enough to prevent the coupling (or elbow) from
heing pushed through.

| NOTICE | Ti:qu1M¢hm5mm1 terrnination kil
supplied with sach boiler inchedes meral
j'lhl,l:s with I‘.m!uprnmg_-._'l'hﬁ: pliates can

be trimmeed and used for direct exhaust
vent termingtion cover plates when the

vent chimmmrerer wied maiches the hole size
in the plates provided with the bailer

c. lnsert the gabvanized metal thimble (by install-
er) in the vent pipe bole as shown in Fugurﬂ 62,

2. Follow all local codes for isolation of vent pipe when
passing through floors or wills.

Termination and fittings

i, If using a 'EI.I'IEjIIIE. or lbow for the lermina-
liom, prepare the vent termination fitting { Fig-
e 62, page 32) by inserting a bird soreen. Bind
sereens are not supplied with the GVI0+ builer,
Purchase separately from Weil-McLain,

2. You can install the vent terination using either
of the confipurations shown in Figure 61, page 51.

3. Maintain the required dimensions of the finished
fermination piping as shown i Figure 61, page 51.

4. Do not extend cipased venl pipe outside of the
btiilding more than shown in this decument. Can-

densate could freeze and block vent pipe.

|  LEGEMD for Figure 62
Vent piping

Cover plases

Gahvanized thimbls

Yenr termination elhow

Bird scrsen

Fxtend vent pipe throogh notsde plate enongf to attach |
termination coupling { or elbow when snarkeled). |
Emkdnpﬁm{mduwmmwm]—msbirdi
SLrEEn

8 Coupling aption — resuires hird screen ]
8 Weik-Mclam jerminateon plate option ( plabe &5 sopplisd with
| hu!hrl—hnfnm:l\mmq!hnl_ f

M e el Bl e

e |

Sidewall e

Figure 62 DIRECT EXHAUST — Sidewall — termination assembly
and termination oplions = a|l parfs by instalier excepl
whara shown othanwze

Part number 550-142-TH3 10012
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DIRECT EXHAUST — Vertical

Allowable vent/air pipe materials &
lengths

Use cmly the vent materials and kits listed
in Fi?uredﬂ,page 33. Provide pipe adapt-
ers it specified.

l. Locate the termination such that the total air piping
and vent piping from the boiler to the termina-
tion will not excesd the maximum length given in
Figure 39, page 32,

Determine termination location

1. The vent terminations must be installed as shown
in Figure 63, page 53.

2, The terminations must comply with clearances and
limitations shown in Figure 41, page 35.

3. Locate the termination so it is not likely to be dam-
aged by foreign objects, such as stones or balls, or
subject to buildup of leaves or sediment.

Multiple vent/air terminations

. Terminate ecach vent of multiple direct exhaust
GV90+ baoilers as described in this manual for
individual vents.

2. Space terminations as required for best installation
practices and required maintenance.

Prepare roof penetration

I. Vent pipe penetration:

a. Cut a hole for the vent pipe. For either com-
bustible or noncombustible construction, size
the vent p‘iipe hole at least 0.5" larger than the
wvent pipe diameter.

b. Haole diameter in the metal plates must be at
least 4" for PVC pipe. For AL29-4C vent pipe
and coupling {or :Iﬁwj — size hole 0.5 larger
than vent pipe outside diameter.

¢. Insert a galvanized metal thimble in the vent
pipe hale,

2. Follow all local codes for isolation of vent pipe when
passing through floors, ceilings and roofs.

3. Provide flashing and sealing boots sized for the vent
pipe and air pipe.

[ womice | Where the vent penetrates the roof, the an-
nular space around the penetration must
be permanently sealed wsing approved
materials to prevent entry of combustion

products into the building.

Part number 550-142-T83/1012

Figure 63 INSTALLATION SEQUENCE — Direct exhaust vertical
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Step 1 Read and folllow all instructions in this manual. DO NOT
proceed with vent/air installation until you have read
page 29 through page 35, page 49 and page 50.

Step 2 Install the boiler in a location that allows proper routing of
all vent and air piping to the selected sidewall location.

Step 3 Make sure the selected vertical termination location com-
plies with Figure 41, page 35.

Step 4 Use only the vent materials listed in Figure 40, page 33.
Provide pipe adapters where required. Vent piping and air
piping lengths must not exceed the values shown in Fig-
ure 349, page 32,

Step 5 Prepare the vertical penetration and secure penetration
components as instructed in this section. See “Prepare roof
penetrations” on page 43 and “Termination and fittings™ on
page 44,

Step 8 The vent piping must terminate in a coupling pointed
upward as shown above.

Step 7 [Install vent and air piping between the boiler and the verti-
cal termination. Slope horizontal piping downward toward
the boiler at least 1/4 inch per foot. Install pipe supports
every 5 feet on both the horizontal and vertical runs. Install
a hanger support within & inches of any upturn in the pip-
ing. See page 48 for general guidelines.

Step 8 Maintain minimum clearance of $1s inch between vent pipe
and any combustible wall or material.

Step 9 Insert the vent piping through the vertical penetration and
secure the termination coupling.

Step 10 Maintain clearances shown above, Vent terminations must
be fitted with a bird screen as shown.
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Gas piping

Connecting gas supply piping

Do not comnect gas supply to boiler or at-
tempt to operate boiler unless the correct

orifice plate has been verified or installed
in accordance with page 8.

Except where otherwise instructed in

this manual, do not attempt to measure

or adjust the outlet prassure sotting of

the gas wvalve. The gas valve is factory

set to a slight negative pressure, and is

c‘:;}:rat:d as a negative-pressure regulated
ve,

Failure tor comply will result in malfune-
ton of the boiler, causing severe personal
injury, death or substantial property
damage,

I. Refer to Figure 64 to connect gas supply to 12" NPT
boiler gas connection. Use wrench to hold factory-
installed gas cock.

2. Support piping with hangers, not by boiler or its

ACCESSOTIES,

Purge all air from gas supply piping.

4. Before placing boiler in operation, check boiler and
test all gas connections for leaks.

Do not check for gas leaks wltl'_l an

open flame — use bubble test. Failure
tor use bubble test or check for gas leaks
can cause severe personal injury, death or
substantial property damage.

Close manual main shutoff valve dur-
ing any pressura testing at less than
14" w.e.

Disconnect boiler and gas valve from

gas supply piping during any pressure
testing greater than 14" w.c.

5. Use pipe dope compatible with propane gases.
Apply sparingly only to male threads of pipe joints
so that pipe dope does not block gas flow.

: Failure to apply pipe dope as detailed
above can result in severe personal injury,

death or substantial property damage.

o

54

Figure 64 Gas supply connection o GV20+ boiler gas manitald

AWARNING| Always use a wrench oo the gus cock
o prevent it from bwisting when installing

or removing extemal ges pipmg. Faihoe
o o do 8o eould damage the blower housing
S Mg assembly, resulting in a leakage of
et Service combustilic gas fom the blower,

e
-

meandofd fng

Ho neywell VK8115V-1176 gas valve

The I-]'unqmrcll VKB115V-1176 gns valve upﬂ‘n[ﬂ with De |
voltage. '

The black E;w:t plug that connects w the gas valve contuing
a DiC recti

When the gas valve is encrgized, approximately 19 to 21 volts |
DC volbage should be measured acrose the two outer pins of the |
gas vilve conmector plug,

There are 4 pinns on the gas valve and 3 pm recepracles in the plug,
Only the rwo ouler pins are wsed for powering the valve.

To measure voltage, remove the screw and slightly lift the plug
until meter leads can touch end pins.

Run boiler and test for proper voltage.
Remember o re-install plug and tightén seréw alier esling.

| NOTICE | ConHnuity cannol be checked in the gas valve con-

- nextor plag wiring due to the rectifier,

Part niwmber 550-142-783/101 2
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Gas piping o

Natural Gas

I. Refer to Figure 63 for pipe length and diameter. Size gas
m?hﬂq; for total flow to tl? connected appliances. For
each GV90+ baoiler, provide for the following gas flow (cth =
cubic feet per hour):

| Boller model CFH natural gas

_ GV90+3 70

GV904+4 140
GV9045 105
GVa0+6 175

2, Inlet pressure required at gas valve inlet:
* maximum 14" w.c.
* minimum 3.5 we.

sl Install 100% lockup gas pressure regulator in sup-
ﬂlg line if inlet pressure exceeds 14" water column.
juist for 14" w.c. maximum.

Propane Gas

I, Contact gas supplier to size pipes, tanks and 100% lockup
gas pressure regulator.

2. Adjust propane supply regulator provided by gas supplier for
14" w.c. maxioniim pressure.

3. Inlet pressure required at gas valve inlet:
* maximum 14" wee.
* minimum 3.5 we.

Figure 65 Pipe capacity for 0.60 specific gravity natural gas

Capacity in cublc fest of gas per hour
Matural gas only, with specific gravity of 0.50
Gas pipe Based on pressurs drop of 0.3" we.
length
[hemt) Gas pipe darmater —
W W 1" %" 1"
1o 132 e B30 1060 1800
n a2 18 350 T 1100
kL] T3 152 205 500 BED
40 &3 130 248 500 Tl
L 58 118 | s L] &M |
™ 45 o= i 60 545
109 o 150 s 45D
160 a B4 120 260 3E0
For additional gas pipe sizing information, refer w ANS] Z223.1 (or
B14%.1 or B149.2 for Canadian installations).

Part number 550-142-783/1012
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Wiring

For your safety, turn off electrical power supply at
service entrance panel before making any electrical
connections to avoid possible electric shock hazard,

Failure to do so can cause severe personal injury or
death.

Installation must comply with:

National Electrical Code and any other national, state, provincial
or local codes or regulations. In Canada, CSA C22.1 Canadian
Electrical Code Part 1, and any local codes. Boiler must be elec-
trically grounded as required by National Electrical Code ANSI/
NFPA 70 - latest edition.

arice | Wiring must be NLE.C. Class 1, Boiler must beelec-
[ woriet | trically grounded as required by National Electrical
Code ANSI/NFPA 70 - latest edition.

To replace wiring, order complete harness assem-
blies from Weil-McLain. If any original wiring as
supplied with boiler must be replaced, and a har-
ness 18 nol immediately available, use only type
105°C wire or equivalent, Use this wiring only as a
temporary repair. Obtain a complete harness from
Weil-McLain.

Wiring connections

Power wiring

Connect 120 VAC power wiring as shown in Figure 66. The junc-
tion box is located on the inside left jacket panel.

Watch the polarity of the circuit when connect-
— ing the 120 VAC power wiring. If the polarity is
switched, the i ed boiler control will lockout.
mwcmmﬁmpmmugmtum

this problem. See the troubleshooting information
beginning on page 76.

Additional limit controls

Wire additional limit controls (if used) as shown in Figure 67.

Thermostat(s)

Install thermostats on inside walls, away from influences of
drafis, hot or cold water pipes, lighting fixtures, television, sun
rays, or fireplaces.

Follow instructions with thermaostat. If it has a heat anticipator,
set heat antici pator in thermostat to match power requirements
of equipment connected to it (ignition control and gas valve, zone
valve contacts, etc.). Wiring diagram on boiler gives setting for
standard equipment (ignition control and gas valve).
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Wiring continues)

Figure 66 Fiald wiring connections — service switch and tharmostat (or end switch) provided by installer
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wlFg Fifimee oo biled shi witsd 1
baflmr, Aftor esrulito is pipad, connact
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Thermaostat wires are labeled “T-T" on boiler. Remove labe] be-
fore connecting as shown in Figure 66. Route this wiring through
the hole in the upper left side jacket.

For zoned systems, sibstitute the zone valve end switches or
circulator relay contacts for the thermostat contact shown in
Figure 66.

Connect the DHW aquastat as shown in wiring above. The
Economy function ntc'lrjue control is not utilized with DHW
input.

R & C Connections
24 Vae should be used for power stealing thermostats only !

[ NOTICE | Other devices requiring 24 Vae should have sepa-
T rate power supply.

Refer to rone valve manufacturer’s literature for wiring and
lication. A ate transformer is r:ﬂ:ited o zone
valves, Zoning with circulators requires a relay for each circulator.

NOTICE When using three-wire zone valves, take care to
L MTRE | avoid mis-wiring. This can impose an additional
24 volts across the boiler control circuitry. The IBC will sense
this problem and lockout. It will flash the POWER. and TSTAT
CIRC lights to indicate the problem. See label on IBC for expla-
nation of lockout conditions. To verify before connecting to

56
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boiler, disconnect field thermostat wires at boiler. Place a volt-
meter across the leads. Then watch the voltmeter as each zone is
activated ( by activating zone thermostat). There should never be
a voltage reading across the two leads coming to the boiler. If you
see a voltage reading, one or more zone valves is mis-wired.

Carbon monoxide detector

For Direct Exhaust units, a carbon monoxide

VAR detector is required in the boiler room. The
carbon monoxide detector must be wired on the
same électrical dreuit as the boiler. For Direct
Vant units, a carbon monoxide detector that is
wited on the same electrical circuit as the boiler
is strongly recommended.

Figure 67 Wiring location for additional imit controls

additional limit ferperare A

control contacts. ki |

Caontacts must be - ¥ Sl
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frem any other sowrca), | )
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: | switch el
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T g ¥ mﬂu:m
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Wiring (continved)

Figure 68 Ladder wiring diagram

awmﬂm EBectrical shock hazard — can causs severs injury o i
or dealh. Disconnect power before installing of 1 1230 VAL 3 Gnd
cauTl D3 HOT connect directlly from J-wire zone Service switch (ot provided) I
i ON valves to the T-T terminals on the boiler. When c\

using 3=wire zone valves, install an isolation relay, 2 |
Caonnect the zone valve end switch wires o the o e L———l
imofation relay coil Connect the isolation relay

contact across the boder T=T terminals. Faikire 1o
comply can result in damage to boller componenis — N L]
or cause unrekable operation, resulling in
gavers property damage, m
L
All contacts are shown [: 2
NOTICE without power applied.,
ciroulater
Ladder diagram legend |
s mem mmw 120 VAC hot field wiring
Caonfrod module
— w120 VAC newtral field wiring 120 V,q;;u Do
li
- omom om o= 24 VAC field wiring —— |
—— 120 VAL hot factory wiring
120 VAC
120 VAC neutral factory wiring
Ground connectors Conirol modue 24 VAC
low voltege secton
H Power
MNotes ]
1. Al wirkneg must be Installed In aceordance with: Thtrm [t e
8, LUSA —M.EC, and any other natlons], state, or beal code - . E.i Tetat-Circ
Fpmarin. = = = -mi" IE ‘Eﬂ o F ‘
b. Canada— C.5.A. C22.1 C.E.C. Part 1 and any other national,
provincial, or bocal code requiremeants, Gam vahe
g Bedlar wipply
2 Al witing must ba: LeMmp, serdar
a LS4, —MEC. Chss 1. f#rm e -
b, Canada=— C.5A, C22.1 CE.C. Parl 1, "—Ogﬂ_ﬂ-"\ro— IFEI Limdt
3, |f ary of the onginal wire as supplhed with the applanca must ba Ouldoss  wiaASAA DT m o
replaced, use type 105 “C or its equivalent, m&";"
4. Thermostat anticipator setiing (single zone): DRI
0.1 AMP + Gas vabe current i EI Press Siitch
5. For muliiple zoning, use alther zone vales or circulators. Refer to the AW pIEUTS Bt
componant mam.h_mlu‘s instructions and GVSH boler manual for E Halme
application and wiring suggestions. J__ —
6. Rafer lo controll component inslruclions packed with the: boller for Fame |
apphcalion mfo rmation. NS
Control module
low voltage
5030+ saction

Part number 550-142-T83/1012
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Wiring continues)

Figure 69 Schemsatic wiring diagram

Hukiral .ﬁm Il 5 ¥

— 180 VAC hetnaubal
Low voltega (cokora vary |
Ground nonnesiors

Block
‘I.HI'!EHI‘II:U-I‘I
limil swibeh

Cagam
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Start-up

Figure 71 Freeze protection guidelines
Freeze protection (when used)

[awarnna  Follow these guidelines to prevent possibility
of severe personal injury, death or substantial
property damage:

MEVER use automotive or standard ghycol
antifreeze, even ghycol made for hydronic
systems. Use only freeze-prevention fluids
recommended by Weil-McLain for applica-
ton in GYV%H Boiler systems.

Thoroughly flush any system that has
used glycol before installing the new GVHH
boiler.

Review the material safety data sheat
(MSDS) for the fluid used with the boiler
owner and leave a copy for reference. The
MS5DS contains information on potential
hazardsand firstaid procedures for exposure
or ingestion.

Check antifreeze inhibitor level at least
annually. Glyeol concentration and inhibitor
levels may change over time. Add antifreeze
to increase concentration if necessary. Add
inhibitor as needed to bring to acceptable
level, using inhibitor test kit to verify.

When using freeze protection fluid with au-
tomatic fill, install a water meter to monitor
water make-up. Freeze protection fluld may
leak beefore the water begins to leak, causing
concentration to drop, reducing the freeze
protection level.

DO NOT excead 50% antifreeza by volume.
Antifreere moves more sluggishly than wa-
ter and can interfere with heat transfer. At
antifreeze concentrations higher than 50%,
sludge can develop in the boiler, potentially
causing damage to the heat exchanger.

Clean the system before filling. Always
drain and flush the system thoroughly before
filling with antifreeze. Sludge, lron oxide
deposits and other sediment in the system
inhibit flow and can canse rapid breakdown
of inhibitors.

Part number 550-142-T83/1012

WARNIN Eliminate all S}'smIIEaRS.C[mtinml: fresh makeup water
A ING will reduce badler life. Minerals can build up in sections,

reducing heat transfer, m-‘erhrnling cast iron, and causing
section failure.

Clean system to remove sediment

1. You must thoroughly flush the system (without boller connected)
to remove sediment. Sediment can affect chemical treatment of the
system and can damage system components.

2. For zoned systems, flush each zone separately thr a purge
valve. (If purge valves and izolation valves are not already installed,
install them to properly clean the system.)

3. Flush systemn until water runs clean and you are sure piping is free
of sediment.

Water chemistry

[awsanma, Using softened water — Softened water can be corro-
sive. Pay special attention to the inhibitor level, follow-
ing the instructions in this manual and those supplied
with the inhibitor

Water chemistry must ba within tha limits listad in

the following. If the water differs in any way, consult
a water treatment company to set up a treatment pro-

gram to control the system water within these limits at

':hf: time of initial fill and thronghout system operating
] =M

Failure to maintain water chemistry as specified can
result in damage to the bailer and system components,
resulting in potential for severe personal injury, death
or substantial property damage.

Water pH: Minimum = 7.0 | Maximum = 8.5

1. Maintain boiler water pH between 7.0 and 8.5. Check with litmus
paper or have chemically analyzed by water treatment company.

Hardness: Maximum = 6.0 grains per gallon

. The water hardmess must comply with the maximum value above.
High hardness will cause scale accumulation.

Chlorine: Maximum 200 ppm

1. Filling with chlorinated fresh water should be acceptable since
drinking water chlorine levels are typically less than 5 ppm.

2. Do not use the boiler to directly heat swimming pool or spa
waler.

3. Do not fill boiler or operate with water containing chlorine in
excess of 200 ppm.

Antifreeze

1. Use “"l'.l" antifreeze listed b}' Weil-McLain as suitable for use with
GV boilers. A list of approved antifreeze products is available
at www. Weil-McLain.com.

9
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Start-up continves

2.

See Replacement parts at the end of this manual for Weil-McLain
part numbers to abtain antifreess Ihmush a Weil-McLain dis-

tributor,

Use the correct amount of antifreeze

1.

2:

Determine the freezing temperature needed (to protect against
lovwest likely temperature the system water will encounter).

Find the antifreeze concentration by volume needed for this tem-
perature from the antifreeze manufacturer’s data on the antifreeze
comntainer.

Add up the volume {gallons) of all system piping and components,
including the expansion tank and boiler.

a. Boiler water content is listed in Figure 109, page 103.

b. Remember to include expansion tank water content.
Multiply this volume by the ( percent) antifreeze needed to find the
number of gallons of antifreeze to add.

Fill and test water system

Fill system only after ensuring the water meets the requirements

of this manual.

Purge air from water system

1.

s

10.

11

12,

Connecta hose to the purge valve (see purge/drain valves in piping
diagrams beginning with Fiﬁ:re 17, page 16. Route hose to an area
where water can drain and be seen.

Close the boiler or system isolation valve betwesn the purge valve
and fill connection to the system.

Close zone isolation valves.

Open quick-fill valve on cold water make-up line,

Open purge valve.

Ome zome at a time, open the isolation valves, Allow water to run
through the zone, pushing out the air. Run until no noticeable air
tlow is present. Close the zone isolation valves and proceed with
the next zane, Follow this procedure until all zones are purged.
Close the quick-fill water valve and purge valve and remove the
hose. Open all isolation valves. Watch that system pressure rises to
correct cold-fill pressure.

After the system has operated for a while, eliminate any residual
air by using the manual air vents located throughout the system.
If purge valves are not installed in system, open manual air vents
in systern one at a time, beginning with lowest floor. Close vent
when water squirts out. Repeat with remaining venis.

Open automatic air vent {diaphragm-type or bladder-type expan-
sion tank systems only) one turn,

. Starting on the lowest floor, open air vents one at a time until

waler squirts out,
Repeat with remaining vents.

Pressurize system

1.
2.

&0

Close manual and automatic air vents and boiler drain valve.

Fill systemn to correct system pressure, Correct pressure will vary

with each application.

a ical cold water fill pressure for a residential system is 12 psi
{when using a 30 PSIG boiler relief valve).

b, Pressure will rise when boiler is turned on and sys-
tem water lemperaturs increases, ting
must never exceed 5 PSIG less than the boiler relief
valve setting.

3. Atinitial fill and during boiler startup and testing, check

system thoroughly for any leaks, Repair all leaks before
proceeding further.

{ Eliminate all system leaks. Continual fresh

miake-up water will reduce boiler life. Minerals
can bui!l:i up in sections, reducing heat trans-
fer, overheating heat exchanger, and causing
heat exchanger failure.

Use inhibitor supplied with boiler

The GV boiler is shipped with Sentinel X100 inhibi-
tor and Sentinel inhibitor test kit. See Replacement parts
at the end of this manual for re-ordering information.

After illing the system as directed in these Instructions,
use a caulking gun to inject the X100 inhibitor into the
system, following the instructions on the tube.

Inject all of the inhibitor supplied with the boiler. Allow
time for the water to circulate and mix. Then check the
inhibitor level. Add additional inhibitor if necessary.

Check/verify water chemistry

The system may have residual substances that could
affect water chemistry.

After the system has been filled and leak tested, verify
water pH and chlorine concentrations are acceptable.

Verify antifreeze concentration, when used.

Follow the instructions on the Sentinel test kit to sample
the systern water and verify inhibitor concentration.

Check inhibitor concentration
annually

Test the pH of a sample of system water at least annu-
ally. The pH of the water mixture must be between 7.0
and 8.5, (Or uge the Sentinel inhibitor test kit to check
concentration.)

If pH is outside this range (or inhibitor test kit indicates
low level), the inhibitor level may not be sufficient to
prevent corrosion,

3. Test antifreeze concentration.

Test antifreeze concentration at least annually.

If concentration is low, add antifreere or drain
systern and refill with correct mixture.

Follow instructions on antifreeze container to determine
the amount of antifreeze needed. DO NOT exceed S50%
by volume concentration of antifreeze.

Check inhibitor level after adjustments are made.

Part mumber 550-142-783(1012
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Check for gas leaks

| Before starting the boiler, and during initial opera-
tion, usea leak detector or smellnear the floor and
around the boiler for gas odorant or any unusual
odor. Remove boiler front door and smell interior
of boiler enclosure. Do not proceed with startup
if there is any indication of a gas leak. Repair any

leak at once.

DO NOT adjust or attempt to measure gas valve
outlet pressure except where instructed specifi-
cally in this manual. This setting is suitable for
natural gas and propane, requiring no field ad-
justment. Attempting to alter or measure the gas
valve outlet pressure without following the correct
procedures could result in damage to the valve,
causing potential severe personal injury, death or
substantial property damage.

Propane boilers only — Your propane supplier
mixes an odorant with the propane to make its
presence detectable. In some instances, the odor-
amt can fade, and the gas may no longer have an
odor. Before startup (and periodically thereafter),
have the propane supplier verify the correct odor-
ant level in the gas.

Verify gas/air orifice plate

£\ DANGER The proper orifice plate must be used. Failure to do
so will cause severe personal injury, death or substantial

propeerty damage.
1. Remaove the jacket front panel.

2. Read the boiler size written on the gas/air orifice label tab, verifying

the correct size. See Figure 5, page 8 for details.

3. The orifice plate must be %Ialn aluminum for natural
propane gas, the exposed tab of the plate should be red.

4. Eeplace the orifice plate if necessary, following the puidelines on

page 8.

Check thermostat circuit(s)

1. Disconnect the two external wires connected to the baller thermao-
stat terminals ( see Field wiring, beginning on page 56 for terminal

locations ).

2. Connect a voltmeter across these two incoming wires. Close each
thermaostat, zone valve and relay in the external circuit one at a
time and check the voltmeter reading across the incoming wires.

3. There should WEVER be a voltage reading,

4, Ifavoltage does occur under any condition, check and correct the
external wiring, [ This is a common problem when using 3-wire

pone valves,)

Part number 550-142-783/1012

gas. For

3

Once the external thermostat cirouit wiring is checked
and corrected if necessary, reconnect the external ther-
mastat circuit wires. Allow the boiler to cycle.

Inspect/fill condensate system

Inspect/check condensate lines and fittings

Inspect the condensate drain line, condensate PVC fit-
tings and condensate trap.

Fill condensate trap with water

7.

Loosen the hose clamp (Figure 70, item 2) that secures
the condensate trap (Figure 70, item 1) to the bottom
of the recuperator (Figure 70, item 3).

Pull the condensate trap tube off of the recuperator
condensate drain nipple.

Use a funnel to feed water into the top of the conden-
sate tube.

Continue filling until water begins to flow out through
the condensate line (Figure 70, item 4).

Re-attach the condensate trap to the bottom of the
recuperator, Secure with the hose clamp.

Check for any leaks in the condensate drain line or fit-
tings. Repair any leaks.

Remawe the temporary clamp {see step 2, above) from
the condensate drain tibe.

The condensate trap must be filled with water

during all times of boiler aperation w avoid
tine gas emission from the condensate drain
line. Prime the condensate trap by pouring
water into the outlet tee while restricting flow
in drain tule i boiler has been out of service
for an extended period. Failure to fill the trap
could resuliin severe personal injury or death,

Figure 70 Condenzste trap assembly

il
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Start-up continves

Final checks before starting boiler
Feview the boiler sequence of operation in Figure 75, page 66.

Verify that the boiler and system are full of water and all
system components are correctly set for operation.

High altitude locations (over 5,500 feet) — werify that the
high altitude pressure switch is installed per page 10.

Verify that condensate trap has been filled with water.
Verify electrical connections are correct and securely attached.

Inspect vent pip-inE and air piping for signs of deterioration
from corrosion, physical damage or sagging, Verify air pip-
ing and vent piping are intact and correctly installed per this

manual.

Adjust boiler control settings

BOILER OPERATING TEMPERATURE
With turned on, control medule receives a signal from

the temperature sensor and displays boiler temperature. The
mnnulﬁab labeled BOILER % is used tﬂpadjuﬂ the

rating tem ture setpoint, turning cdockwise to increase
?gfn EraEJn—‘: seﬁg and mpu?nlmluckwsme to decrease. When
the knob is turned to adjust temperature the display will
brighten to indicate adjustment mode. After température is set
to desired value, display will dim after approximately 5 seconds
to indicate measurement maode.

= ADJUST BOILER OPERATING TEMPERATURE TO
DESIRED SETPOINT.

BOILER ECONOMY SETTING

To commply with Department of Energy regulations, the control
module circulates available hot water before turning on the boiler
to ateeinpt to satisfy a <all for heat. While attempting to satisfy
the heat demand, the contrul module also monitars the boiler
temperature changes via the lemperture sensor and determines
whether or not the available hot water will satisfy the demand,
adjusting the time delay to turn on the boiler until it determines
that additional beat will be nesded. The knob labeled BCOMNOMY
ADJUST provides an adjusiment hetween mavimize | MAX) and
minimize (MIN the delay. The magmwm (MAX) adivstment
position should be used v maximize energy savings. Turming the
knob counterclockwise decreases the delay time and should only
be wsed in the event that the heated space becomes uncombortable,

= ADJUST ECONOMY TO DESIRED POSITION (MAX 1S
THE PREFERRED SETTING).

ool O oo

2

IMPORTANT

In accordance with Section 325 () (3) of the Energy Policy
and Conservation Act, this boiler is equipped with a feature
that saves energy by reducing the boiler water temperature
as the heating load decreases. This feature is equipped with
an override which is provided primarily to permit the use of
an external energy management system that serves the same
function.

THIS OVERRIDE MUST NOT BE USED UNLESS AT LEAST
ONE OF THE FOLLOWING CONDITIONS 15 TRUE:

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

*  This bodler is part of a modular or multiple boiler system
hu'l."ing a total input of 300,000 BTUfhr or greater,

*  Thiz builer is equipped with a tankless coil.

To start the boiler

1. Turn OFF the boiler ON/OFF switch.

2, Read and follow the Operating Instructions, Fig-
ure 76, page 67.

iIf boiler does not start correctly

. Check for loose connections, blown fuse or service switch off?

2, s external limdt control (if used) open? Is boiler water tem-
perature above boiler limir setting?

Is thermaostat set below room temperature?
Is gas turned on at meter or boiler?
Is incoming gas pressure less than 47 we?

If none of the above corrects the prablem, refer to Trouble-
shooting, beginning on page 76.

& L

Check system and boiler after start-
up

(d Check water piping

1. Check system piping fior leaks, If found, shut down boiler and
repair immediately. (See WARNING on page 60 regarding
failure to repair leaks.)

2. Ventany remaining air from system using manual vents, Air

in the system will interfere with circulation and cause heat
distribution problems and noise.

(J Check vent piping and air piping
1. Check for gas-tight seal at every connection and seam of air
piping and vent piping.

|AWARNING]

Venting systemn must be sealed gas-tight to prevent
flue gas spillage and carbon monoxide emissions
which will result in severe personal injury or death,

Part mumber 550-142-783(1012
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Figure 72 Check tor igniter glow by looking into
obsarvation port on fr

of blowar housing

== o
Charrveiimn por —?—

[LLT]

(1 Check gas piping

1. Checkaround the boiler for gas odor fnllowing the procedure
ol page 54 of this manual

[AWARNING;

11y diseover evidence of any gas leak, shut down
the baddler al once. Find the leak source with bublble
test and repair immediately. Do not start boiler
again until corrected. Failure to comply could re-
sult in severe persomal injury, death or substantial

property damage.

(d Check the igniter

1. Imspect the igniter to verify operation as shown in Figure 72.
The igniter glow may be difficult to see clearly, depending on
rooin lighting.

Gas valve adjustment — altitude over
5,500 feet ONLY

Apply the following only when:
+  Altitude is over 5,500 feet above sea level.

*  Yoirhave abtained a high altitude kit {with tools needed) and
installed high altitude air pressure switch per the instructions
on page 10.

*  Boiler has started correctly, following procedures on previ-
ous pages.

You will need the tools shown in Figure 73, Adjust the gas valve

outlet pressure only if required as described in the following
ingtructions.

Connect and adjust manometer
1. Remove boiler jacket top and fromt panels.

2, Close manual gas supply valve and turn off electrical power
to boiler.

3. Using common bit screwdriver, remove outlet pressure tap
plug %’mcm gas valve and save plug (Figure 74).

Part number 550-142-T83/1012
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|
.

Place the negative side of the manometer hose over end of
outlet pressure tap barrel.

Pasition and zero manometer per manufacturer’s instrictions.
The manometer must have atleast6™ of tubing above the fluid
level or fluid may be drawn into the gas valve.

If manometer fluid is drawn into gas valve body, gas
walve must be replaced. Fluid in valve will cause it to
malfunction, possibly resulting in severe personal
injury, death or substantial property damage.

Disconnect tube from hose barb on gas valve vent tap. Con-

nect tube end to tee hose fitting as shown in Figure 74. Then
add lenpth of hose from tee hose fitting to gas valve vent tap.

Connect positive side manometer hose to top of the tee hose
fitting ( Figure 74).

. Connect negative side manometer hose to the barrel of the

gas valve outlet pressure tap {Figure 74).

Check gas valve setpoint

1.
X
3.

1.

11

Lk

- R I - U

Open manual gas valve and turn on electrical power to boiler.
Start boiler and allow boiler to run for 5 minutes.

Read manometer. This is the gas valve outlet pressure set point.,
If set point is between = 0.1" w.c. and = 0.3" w.c. go to step 7.

If gas valve setpoint is not between — 0.1" we, and - 0.3 we,,
use T-40 driver to remove cap on gas valve pressure regulator.

Tuirn gas valve ure regulator serew counter clockwise
to lower gas valve set point to — 0.2 w.e.
Reinstall cap on gas valve pressure regulator using T-40 driver.

Cyele boiler off and on several tmes to verify gas valve set
point. If set point does not remain between - 0.1 woc. and -
0.3" w.c., readjust as necessary.

Close manual gas supply valve and turn off electrical power
to boiler.

Remove manometer hose from gas valve outlet pressure tap
barrel and replace sealing screw.

Remove tee hose fitting and added tube.

. Reinstall hose on gas valve vent tap hose barb.
12,

Open mamual gas supply valve and turn on electrical power
to boiler.

Legend for Figure 74 .
(Gas conirod omtlet pressure tap — located on back side of gas contral, Use tap |
closest togas control gas ouiled — Remove screw from gas conirol outlel pressure |
tap and shide bose over tap
Adld tee hoss fitting as shown |
Existing hese {0 gas conteod vend iap hose barb — Rensove froem gas contral vent |
tap and connect to end of tee a3 shown
Gas control pressare regulstor cap
Honeywell Trpe VEEL15Y gas valve
Gas outlet vent tap

Gas outlel piping
Add hose from gas control vent tap ta tee hese fitting
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Figure 73 Tools reguired for gas valve oullet

Prassure meaasurament
@ %\
@SN
85025

i -ﬁ-n;hmmumtwi-‘ﬂl“&;.ﬂ-' = 3.-1:":&"1]1““.““;
slanting the manometer (Dvyer Model |\ ¢ e i
1227 recommended). s vlve precsan

1 Tesbiose fitting (provided in high regulaior cover

| altitude kit). -1

Flgura 74 Carolulty connect manomealer (o gas valve
as showr, following insfructions on thiz
page (sea legend af left)

k4

Final checklist

Use the checklist following to ensure boiler is
operating correctly.

Have the following been completed?

[ 1s proper orifice plate installed? Refer to page 8 to check size and
fsel type.
Proper orifice plate must be used. Failure to do so will

cause severe personal injury, death or substantial prop-
erty damage.

O Thermostat heat anticipator (if available) set properly? Refer to
Field wiring, page 56.

1 Bead and followed all procedures and checks specified in the Start-
up section, beginning with page 59,

Perform the following

[ Mmspect vent system for leaks. Verify vent (and air) piping are
lunctional and unobstructed,

[ Measure natural gas input:

i Operate boiler 10 minutes.

b Turn off other appliances.

. At natural gas meter, measure time (in seconds) required to
uge one cubic foot of gas.

d. Caleulate gas input:

3600 x 1000
number of saconds from step ¢

= Btuh

e. Buuh caleulated should approximate input rating on boiler
rating label.

O Testtemperature limit — While burners are operating, turn Bodler
Temp adjustment knob counterclockwise until display reading is
below actual boiler water temperature. Burners should go off while
circulator continues to operate, Turn Boiler Temp adjustment knob
clockwise until display reading is above boiler water temperature
and ignition sequendce should resume.

[ Testadditional field -installed comtrols — If boiler has a low water
cutoff, additional high limit or other controls, test for operation as
outlined by manufacturer, Burner should be operating and should
g off when controls are tested. When controls are restored, boiler
should restart.

[ Test ignition system (integrated boiler control):

2. Connect voltmeter to gas valve terminals.

b Turn off manual gas valve.

£ Set thermostat o call for heat.

. IBC will begin purge cycle, then activate igniter. Igniter will
glow for approxEmately 20 seconds. Near end of 20 seconds,
4VDC wim at gas valve for approximately 4 seconds
and then return to 0 VDC. Control will attempt ignition two
more times, increasing igniter time to 30 seconds for these
attempts. The control will then lockout, flashing the POWER
and FLAME lights.

Part mumber 550-142-783(1012



GV90+ Saries 2 cas-FIRED WATER BOILER — Boiler Manual

i

Start-up conineg

e. To restart system, follow Operating instructions
on boiler {also Figure 76, page 67). (Control will

reset after power has been off for at least 45 seconds.

and 'ﬂ:ril':r haviler poes ﬂ‘lmugh normal start-up c:,'clf. Lower
tor lowest setting and verify boiler goes ofi.

[ Cycle DHW Aquastat if used.

O SetBoiler Temp adjustment knob fo system temperature : _ .
requirements. Adjust balancing valves and controls to [ Observe several operating cycles for proper operation.
provide design temperature to system. [ Set room thermostat to desired room temperature.

Set Eoomo ade, fully clockwize,

= mym y clockwise [ Fill in Installation and service certificate (see back cover of

[ Set Boiler temperature adjustment to system tempera- manual).

::'__:m reqc ,ﬁﬂ?gﬂmﬁjﬁﬁzﬁ:'ﬁﬁxg and controls [ Review all instructions shipped with this boiler with owner

[ For multiple zones, adjust flow so it is about the same
in each zone or as required.

[ Cycle boiler with thermostat — Raise to highest setting

or maintenance person. Returmn instructions to envelope and
give to owner or place in pocket inside front panel in boiler.

Department of Energy - Compliance

This boiler is equipped with a control system that automatically adjusts a time delay period to turn on the boiler
during a call for heat. This is accomplished by circulating available hot water in the system while measuring
water boiler water temperature changes. The control calculates a suitable delay based on temperature measure-

ments and turns the boiler on only after it determines that the demand for heat cannot be satisfied with the

available hot water,
Due to the wide variety of controls used in boiler installations, this control is also equipped with an adjustment

for the calculated time delay period (ECONOMY ADJUST). In the MIN position, the time delay is zero and the
IMPORTANT notice below must be observed:

IMPORTANT

In accordance with Section 325 (f) (3) of the Energy Policy and Conservation Act, this boiler is equipped with

a feature that saves energy by reducing the boiler water temperature as the heating load decreases. This feature

is equipped with an override which is provided primarily to permit the use of an external energy management
systemn that serves the same function,

THIS OVERRIDE MUST NOT BE USED UNLESS AT LEAST ONE OF THE FOLLOWING CONDITIONS IS TRUE:

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

»  This boiler is part of a modular or mu!tiplf boiler system ha'u‘ing a total input of 300,000 BT U hr or greater,
*  This boiler is equipped with a tankless codl.

Part number 550-142-T83/1012




GV90+ Series 2 aas-rmen waren paiLen — Boailer Manual

Start-up e
Figure 75 Integrated boiler control (1BC) seguance of operation — status light indicakons
' STEPS Callfor FOWER | TSTAT LIMIT | PRESS | FLAME | Timing
| Heat? CiIRC SWITCH
' jAller Siep 8, e cicis govs back o Sisp 1) ft :i!i: ‘ i ﬂ ﬁ
|
| 1. Standby
| Wisiting for call for heat "o ﬁ D | D Q Q =
2. Call for heak -
CSotlint mﬁlﬁ CTRIT UNIST PR
3. Limit circuit '
' * Limik contmls chosed
* Block switch comacts closed s ﬁ i& ﬁ D D o
| = Bloweron
4. Pressure cireuit g
* Pressure swilch contacts closed YES ﬂ gji ﬁ ﬁ D 30 sec
= Tgnitor glivws :
| . Flame proven
R e | 3 | 3% |l |3k | o
* lpgnildr remains oo [
6. Limit cycle
= Limil civciuit open e
Gl e B CHE el et Nant
* Blower off alter postpurge
' 7. Flame outage * '
* Flame out YES ﬁ ﬁ | # ﬁ Q =
8. Thermostat satisfled
* Circulator aff ﬁ ﬁ |
ND
* Réllrn 1o Step |
. ﬁ = ON () = OFF
' 1f flame Is not proven in ¢ seconds, boiler recycles 2 times to retry for ignition befor inte lockeut. Recyde igniter timing
m‘:’.!ll secomds. Pﬂ?ﬂmﬂ- and prepurge are performed on every cycle, In event ufluﬁlﬁg fggnition comtrol will mutormatically
after either:
1hm|:mitmggerlnd.
* Opening and closing of thermostat circult.
= Bemoval of 120 VAC power for at least 45 seconds

fity

Part mumber 550-142-783/ 1012
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Start-up coninweo

Figure 76 Cperating instructions

I ror Your sarFeTY READ BEFORE OPERATING [

If you do not follow these instructions exactly, a fire or explosion may result
AWARNING causing property damage, personal injury or loss of life,

M. This appliance does not have a pilot. It is C. Use nnlﬂwur hand to rotate the handle on the gas cock. MNever
equipped with an ignition device which use tools, [f the valve handle will not move by d, don't try
automatically lights the burner. Do not try to to repair |l,ca]laqua]iﬁcdsmri|:\ctﬂdmi|:ian. Furccnra.tt:rupl:cd
light the burner by hand. repair may result in a fire or explosion.

B. Before OPERATING, smell all around the [ [»o mot use this appliance if any part has been under water,
appliance area for gas. Be sure to smell next to Immediately call a qualified zervice technician to inspect the
the floor because some gas is heavier than air appliance and to rcﬁlacc any part of the control system and any
and will setile on the floor. See below. Eas control, which has been under water.

WHAT TO DO IF YOU SMELL GAS
+ Do not try to light any appliance. » Immediately call your gas supplier from a neighbor's phone.

; Follow the gas supplier’s instructions.
+ Do not touch any electric switch; do not use B PP -

any phone in your building. +  [fvou cannot reach your gas supplier, call the fire department,

I or=rarna wstnucriovs I

STOP! Head the safety information above on this label.

Set the thermostat to lowest setting.

Turn off all electrical power to the appliance.

Femove jacket top panel,

This appliance is equipped with an ignition device which automatically lights the burner.

Do not try to light the burner by hand.

6. Rotate gas cock handle dockwise < to close gas line (handle perpendicular to gas line
— see drawing at right).

7. Wit five {5) minuotes to clear cut any gas. Then smell for gas, including near the floor. If  Potate gas cock counterdockwise 1o

S

L

you smell gas, STOP! Follow "B" in the safety information above. If you don't smell gas,  Spen- Wren Spen. rolate clockwise o
 [Soe bajow )
go to the next step.
8. Rotate gas cock handle counterclockwise < to open gas line (handle lined up with gas O Open
line as in the drawing at right).
9. Turn on all electric power to the appliance,
10. Set thermostat to desired setting, O
11. If the appliance will not operate, follow the instructions "TO TURN OFF GAS TO

APPLIANCE" below and call your service technician or gas supplier.
12. Replace jacket top panel.

_ 10 TURN OFF GAS TO THE APPLIANCE |

Set the thermostat to lowest setting,
Turn off all electric power to the appliance if service is to be performed.
Remove jacket top panel.

R

Rotate gas cock handle clockwise <~ until handle is perpendicular to gas line (see drawing above, right) to dose valve.

Lin

Replace jacket top panel.

Part number 550-142-T83/1012 &7
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Annual start-up and general maintenance schedule

Figure 77 Service and maintenance schedules

Service technician
(sea following pages for instructions)

General:

* Address reported problems, page 649,
* |nspect boiler area, page 69.

* |nspect boiler interior, page 68,

* |nzpect condensate drain system, page 64,

s |nspect all piping for leaks, page 69,

* |nspect gas piping, page 9.

* |nzpect the water system, page 69,

* Check water system chemistry, page 69

* |nzpect expansion tank, page 70.

* |nzpeact air opanings, page 70,

* |nzpect went system and air piping,
page 70,

* |nzpect boiler heating surfaces, page 70.

* |nspect igniter, page 70.

* |nspect temperatura mixing systam,
page 71.

* |nzpect additional controls and cutoffs,
page 71.

* |nspect gauges, page 71.

* |nspeact blowear motor, page 71.

* |nspeact ciled-bearing circulators, page 71.
* |nspect temperature sansor, page 71.

* |nspect boiler relief valve, page 72,

Additional if combustion or
performance indicates the need:

* Follow procedures under Cleaning boiler
heating surfaces, page 73 to access boilar
componants listed balow.

* Claan heat exchanger.

* Remove and clean burner using
compressed air only.

* Vacuum the blowser.

Review:
* Foview with ownear

Owner maintenance
(see following pages for Instructions)

* Check boiler area
* (Check air opanings
* Check pressurs gauge

s Check boiler interior piping

+ Check venting systam
Monthly » Check air vents

* Check condensate drain systam
* Check raliof valve

* Test low water cutoff (if usad)

Periodically s Clean vent termination/air intake
sCreens

s Ol blowear motor

Every 6 months
Lt & Operate relief valve

End of season * 3hut down procedurs

AwaARNING] The boiler contains ceramic fiber AWARNING]  Follow the Service and maintenance procedures given throughout

68

and fiberplass materials. Use care
when handling these materials ]i:;:r
instructions on page 106 of this
manual. Failure to comply could
result in severe personal injury.

this manual and in component literature shipped with the boiler.
Failure to perform the service and maintenance could result in
damage to the boiler or system, Failure to follow the directions
in this manual and component literature could result in severe
personal injury, death or substantial property damage.

Part mumber 550-142-783(1012
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Annual start-up

Annual start-up only by qualified
service technician

The boiler should be inspected and started annu-
allly, at the beginning of the heating season, anly
by a qualified service technician. In addition, the
maintenance and care of the boiler designated in
Fi rar 68 and explained on the follow-
irugwpages mﬁ:h perﬁn‘tntﬁd Lo assure maximim
boiler effici and reliability. Failure to service
and maintain the boiler and system could result
in equipment failure,

Electrical shock hazard — Turn off power to
the boiler before any service operation on the
buoiler except as noted otherwise in this instruction
rnanual. Failure to turn off electrical power could
result in electrical shock, causing severe personal
injury or death.

Address reported problems

1. Inspect any problems reported by owner and correct before pro-
ceeding.

Inspect boiler area

1. Verily that boiler area is free of any combustible materials, gasoline
and other flammable vapors and liguids.

2. Verify that air intake area is free of any of the contaminants listed
in Figure 36, page 30. If any of these are present in the boiler intake
air vicinity, they must be remaoved. If they cannot be removed,
reinstall the air and vent lines per this manual.

Inspect boiler interior

. Remove jacket top and front door to inspect interior of boiler.

2, Vacuum any sediment and components,

Do niot uise solvents to clean any of the boiler compo-
nents. The components could be damaged, resulting in
unreliable or unsafe operation.

Inspect condensate drain system

1. Inspect the condensate trap hose for deterioration.
2. Check for any obstructions in the trap hose by squeezing the
tubing.

3. Hthere is any doubt the condensate drain system is flowing freely,
remove the cdlamp and hose from the bottom of the recuperator.
Slide a funnel outlet into the trap hose and pour water through. It
should exit at the termination of the condensate drain line,

Part number 550-142-T83/1012

Inspect all piping for leaks

Eliminate all system or boiler leaks. Continual
fresh make-up water will reduce boiler life.
Minerals can build up in sections, reducing
heat transfer, overheating heat exchanger, and
causing heat exchanger failure. Leaking water
may also cause severe property damage,

. Imspect all water and gas piping and verily to be leak
free.

2. Look fursignsﬂlﬂkinglintsand correct any pmhlems
found.

3. Check gas line using procedure on page 54.

Inspect gas piping

1. Sniff near floor and around boiler area for any indica-
tion of 2 gas leak.

2. Test gas piping using bubble test, per page 54, if
there is any indication of a leak.

Inspect the water system

1. Verify all system components are correctly installed and
operational.

2, Check the cold fill pressure for the system. Verify it is
correct (usually around 12 PSIG).

3. Watch the system pressure as the boiler heats up (dur-
ing testing) to ensure pressure doesn’t rise too high.
Excessive pressure rise indicates expansion tank sizing
or performance problem.

4, Imspect automatic air vents and afr separators. Remove
air vent caps and briefly press push valve to flush vent.
Reinstall caps. Make sure vents do not leak. Replace any
leaking vents.

Check water system chemistry

. Check system water chemistry {pH and hardness). See
instructions beginning on page 59.

2. Check glycol and glyeol inhibitor levels if using glycol/
water mixture. See instructions beginning on page 59

3, Check Sentinel X100 inhibitor level in the water using
the Sentinel X100 Inhibitor Test Kit, Fallow instructions

supplied with the kit. Add X100 inhibitor if needed to
bring to the correct level. (See Figure 96, page 91 for
part numberz.)

Do not use petroleum-based cleaning or
soaling compounds in boiler system. Se-
vere damage to boiler will occur, resulting in
substantial property damage.

&9
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Annual start-up (onineg

Inspect expansion tank

I. Expansion tanks provide space for water to move in and out as the
heating system water expands due to temperature increase or contracls
as the water cools. Tanks may be open, closed or diaphragm or bladder
type. See page 13 of this manual for sugpgested location of expansion

and air eliminators.

*  Dpen-type — located above highest radiator or baseboard unit,
usually in the attic or closet. Has a gauge glass and overflow pipe
tova drain.

* Closed-type — welded gas tight and located above boiler. Tank is
pa.rtlall'f ed with water, leaving an alr cushion for expansion.

Make sure this type of tank Is fitted with a tank ftting, such
as the B & G Tank-Trol or Taco Taco-Trol. This fitting reduces
gravity circulation of air-saturated tank water back to the sysem
and prevents the air from bubbling up through the water as il
returns from the system.

* Do not use automatic air vents in systems with closed-type
tanks. The air will escape from the system instead of returniig Lo
the tank. Eventually, the tank will waterlog and no longer control
pressurization, The bodler relief valve will weep frequently.

* Diaphragm- or bladder-type — welded gas tight with a rublber
membrane to separate the tank pressurizing air and the water. May
be ht.'::uled at amy point in the system, but most often found near
the boiler.

*  Systems with this type of expansion tank require at least aoe

automatic air vent, preferably located on top of an air elimina-
tor, as shown in examples in this manual,

2. If relief valve has tended to weep frequently, the expansion tank may
be waterlogged or undersized.

* Closed-type tank — tank is most likely waterlogged. Install a
tank fitting if not already installed. Then check fill level per fitting
manufacturer’s instructions. If fill level is correct, check tank size
against manufacturer’s instructions. Replace with a larger tank if
necessary.

s Diaphragm- or bladder-type — first, check tank size to be sure it
is large enough for the system. If size is too small, add additional
tankrﬁr tanks) as necessary to provide safficient expaﬂslnn If tank

size is large enough, remove tank from system and check charge

wre {usually 12 PSIG for residential applications). If tank won't
old pressure, membrane has been damaged. Replace tank.

Inspect air openings

1. Verify that combustion and ventilation air openings to the boiler room
and/or building are open and unobstructed. Check operation and wir-
ing of automatic combustion air dampers, iff used.

2. Verily that boiler vent discharge and air intake are clean and free of
obstructions.

Inspect vent system and air piping

1. Visually inspect entire flue gas venting systemn and combustion air pip-
ing for blockage, deterforation or leakage, Repair any joints that show
signs of leakage in accordance with vent manufacturer’s instructions.
When air is ducted to boiler, verify that air inlet hose is connected and
properly sealed.

. Failure o inspect for the above conditions and have them
repaired can result in severe personal injury or death.

70

Figure 78 Igniter cbsarvation por in biowsr
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inspect boiler heating surfaces

ol The boiler contains ceramic fiber and
fiberplass materials. Use care when han-
dling these materials per inslructions
on page 106 of this manual. Failure to
comply eould result in severe personal
injury.
Electrical shock hazard — Tum off
L. power to the boiler before any service
operation on the boiler except as noted
otherwise in this instruction manual.
Failure to turn off electrical power could
result in electrical shock, causing severe
personal injury or death.
. Remawe the jacket top panel and jacket front panel
after turning off power to the boiler.

2. Remove the two nuts retaining the flusway in-
spection port cover {page 3, item g). Remove the
flueway inspection port cover.

3, Inspect the boiler vent outlet area and heating
surfaces by looking through the opening.

4, If the boiler flueways show accumulation of soot,

follow Cleaning boiler heating surfaces on
page 73 to remove the blower housing and clean

the boiler. If there is evidence of a large accurmula-
Hon of rusty scale deposits, check the temperature
MiXiTgE sysbern.

5. Replace the flueway inspection port cover.

Inspect igniter

. Verify igniter operation — Look through blower
observation port [see Figure 78). Access the blower
by remaving the boiler jacket front panel if not
already removed.

Part mumber 550-142-783(1012
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Annual start-up cotinueq

Inspect temperature mixing system

1.

Carefully check the temperature of the system retum piping a=
it passes through the boiler jacket and on the retumn pipe inside
the boller jacket just before it enters the boiler sections. You may
dir this with a surface pyrometer or by lightly touching the piping
with your fingers.

To avoid potential of severe burn — Do not rest hands
on or grasp pipes. Use a light touch only. Return piping
may heat up quickly,

The temperature of the water entering the system should quickly
heat up to about 140°F, being considerably hotter than the return
water from the system.

This s accomplished with the two internal boiler circulators.
The Bypass circulator (page 2, item 7) takes hot water from the
baoiler supply outlet and blends it with return water. The System
circulator {page 2, item ) slows down to aid in raising the return
temperature entering the sections.

If the temperature mixing system does not work correctly, check
the two circula tors to be sure they are flowing water, If the circula-
tors are operating normally but the temperature mixing sysiein
does not maintain water at the entrance to the boiler sections at
140°F, you may need to replace the boiler IBC or water temperature
sensor (page 2, items 1 and 8).

Inspect additional controls and cutoffs

1.

Inspect and test the boiler additional controls. Verify operation by
turning control set point below bodler temperature. Boiler should
cycle off. Return dial to original setting.

2. Inspect and test additional limit controls or low water cutoffs
installed on system. Follow the device manufacturer's instructions.

Inspect gauges

1. Boiler pressure/temperature gauge — Inspect gauge and check
whether readings are reasonable. Replace if any signs of leakage from
case or improper readings.

2, System gauges (if installed) — Inspect and check readings of other

ERLIEES in SYStedr.

Part number 550-142-T83/1012

Figure T2 Blowsr motor

Qil
cup

Inspect blower motor

L.

See Figure 79, With bailer power OFF, plice a few drops
of Anderol 465 in each of the two il cups.

Use anly Anderol 465 to lubricate the blower
mator, Do not use universal household oils.
Motor could be damaged, resulting in possible
severe property damage.

Inspect oiled-bearing circulators

2,

Both of the circulators installed in the boiler are waler-
lubricated. No oiling is required.

Check other circulators in the system. Oil any circula-
tors Tequiring oil, following circulator manufacturer’s
instructions. Over-oiling will damage the circulator.

Inspect temperature sensor

The temperature sensor may accumulate deposits on
the probe surface. Annual inspection and eleaning of
the probe will improve boiler performance.
Discomnect power, unplug harness from sensor.

a. Drain boiler water to a level below the sensor.

b, Remove sensor from boiler.

¢ Wipe any built up contaminates from probe and
insulator surfaces.

d. Reinstall sensor into boiler. Do not overtighten,
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Annual start-up coninueq

Inspect boiler relief valve

1. Inspect the relief valve (Figure 80) and lift the lever to verify
tlow as in the following warnings, excerpted from a relief valve
manufacturer’s warning label. Before operating any relief valve,
ensure that it is piped with its discharge in a safe area to avoid
severe scald potential. Read page 12 before proceeding further.

Safety relief valves should be reinspected AT LEAST
ONCE EVERY THREE YEARS, by a licensed plumb-
ing contractor or authorized inspection agency, to
ensure that the product has not been affected by cor-
rosive water conditions and to ensure that the valve
and discharge line have not been altered or tampered
with illegally. Certain naturally occurring conditions
may corrrode the valve or its components over time,
rendering the valve inoperative. Such conditions are
not detectable unless the valve and its components
are physically removed and inspected. This inspec-
tion must only be conducted by a plumbing con-
tractor or authorized inspection agency — not by
the owner. Failure to reinspect the boiler relief valve
as directed could result in unsafe pressure buildup,
which can result in severe personal injury, death or
substanitial property damage.

Following installation, the valve lever must be
operated AT LEAST OMNCE A YEAR to ensure that
waterways are clear. Certain naturally occurring
mineral deposits may adhere to the valve, rendering
it inopeerative. When manually operating the lever,
water will discharge and precautions must be taken
te avoid contact with hot water and to avoid water
damage. Before operating lever, check to see that a
discharge line is connected to this valve directing
the flow of hot water from the valve to a proper
place of dispasal. Otherwise severe persomal injury
may result. If no water flows, valve is inoperative.
Shut down boiler until a new relief valve has been
installed.

2. After following the above warning directions, if the relief
valve weeps or will not seat properly, replace the relief valve.
Ensure that the reason for relief valve weeping is the valve and
not over-pressurization of the system due to expansion tank
waterlogging or under-sizing,

72

Figure 80 Falief valve

To complete Annual Start-up,
perform startup and checks:

1. COMPLETE the annual start-up procedures
beginming on page 9.

2. Start boiler and perform checks and tests speci-
fied in this manual.

3. Verify cold fill pressure is correct and that operat-
ing pressure does not go too high.

4. Complete the check-out procediire on page 64.

Review with owner

1. Review the User’s Information Manual with the
OWHEr,

2. Emphasize the need to perform the maintenance

schedule specified in the User’s Information
Manual {and in this manual as well}.

3. Remind the owner of the need to call a licensed
contractor should the boiler or system exhibit
any unusual behaviorn

4. PRemind the owner to follow the proper shutdown
procedure and to schedule an annual startup at
the beginning of the next heating season.

Part mumber 550-142-783(1012
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Service & maintenance

Cleaning boiler heating surfaces

The service procedures in this manual
must only be performed by a qualified
boiler service technician. Failure to com-
ply could result in severe personal injury,
death or substantial property damage.

The boiler contains ceramic fiber and
fiber glass materlals. Use care when han-
dling these materials per instructions
on page 106 of this manual. Failure to
comply could result in severe personal
injury.

1. HKinspectionof the boiler flneways indicates the presence
of soot, clean the boiler h::ating, surfaces using the
following procedure. The process requires remov-
ing the blower housing to allow spraying water
through the boiler combustion chamber.

2. Before proceeding, obtain a GV gasket replace-
ment kit, cons of igniter, recuperator, flueway

inspection port and blower flange gaskets.

To remove the blower assembly

l. Turn off boiler by turning down the thermostat.
Then turn off power at the boiler service switch.
Close manual gas valve on incoming gas line to
boiler.

Turn off power and gas to the boiler.
Failure to do so can cause severs personal
injury, death or substantial property
damazge.

Wait several minutes after boiler has
stopped to allow the igniter to cool to
avoid severe personal injury or death.

2, See Figure 81.
3. Disconnect;

a. Remove union outside of baoiler

b. Gas tubing from gas valve outlet by removing
the 4 screws securing the outlet fitting to the
valve. (Save the o-ring in the fitting.)

Remove gas valve and bracket

Hose from gas valve to gasfair manifold

Pressure switch hoses

Adr inlet hose

Blower motor wiring harness from IBC

Igniter harness connected to igniter plug

Blower suFI-LPOﬂ bracket (remaove screi secu-

ing blower housing to bracket — on left side of

blower housing)
jo Ground wire.

4. Remowe the two igniter screws and washers. Care-
fully remove the igniter. Use care when handling —
igniter is very brittle, DO NOT touch igniter surface
with hands or expose to any greasy substances.

5. Remowe nuts from studs securing blower housing
tor fromt section,

- T T -
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Figure B1 Blower housing removal procedure

=] & W e b RS

6.

7.

Blower assembly | & Gasfair orifice plate
Blower support bracket 9 Red pressure switch hose
Blower motor wiring harness | 1 White pressure switch hose
Alr pressure switch {11 Inlet air hose and camps
Blower flange gasket (revplace this) | 12 Gas tubing

Burner cone and ring assembly 13 Igniter

Igniter gasket (replace this) | 14 Gas valve and bracket

Grasp blower housing and pull free from studs, Turn clockwise slightly,
until blower assembly can be removed safely from inside of boiler jacket.

Remove burner cone and gasket for inspection.

To clean heating surfaces
1.

2.

3

Remove the flueway Inspection port cover (page 3, item g), if not al-
ready off of the boiler.

Place a catch pan under the inspection port to catch the eleaning
water.

Spray water into the boiler combustion chamber opening.
Catch the runoff water in the pan below the inspection port.
Contimie process umntil flueways are clean.
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Service & maintenance (i)

To clean the bumer

The burner may contain ceramic fiber par-

tHeles. Use care when handling these materials
per instructions on page 106 of this manual.
Failure to comply could result in severe per-
sonal injury.

1. Clean the burner ports with a soft brush.

2. Use compressed air to blow out any particulate if neces-
gary. Use caution ta avoid particulate being blown into
the building.

To replace blower assembly

1. Place anew blower flange gasket over the studs at com-
bustion chamber opening.

2. Reinstall burner cone into chamber opening.

3. Position blower assembly over studs. Install nuts and
tighten.

4. Install igniter and new igniter gasket. Fasten with screws
and washers. Tighten only with hand-held screwdriver.
DO NOT use electric or pneumatic driver. Excessive
torque will damage igniter. Do not exceed 20 inch-
pounds torgue.

5. Connect:

(Gas valve and piping (4 screws)

Gas tubing to gas valve outlet

Pressure switch hoses

Haose from gas valve to gas/air manifold

Adr inlet hose

Blower motor wiring harness to [BC

Tgniter harness to igniter plug

Blower support bracket {with screw)

Crround wire.

6. Be sure all wiring and hose connections are correct
gﬂ Figure 81, page 73 and are secure on the hose barb

ttings.

FER MM AN TR

Inspecting and cleaning the recuperator
Turn off power and gas to the boiler. Failure to

do so can cause severe personal injury, death
or substantial property damage.

Wait several minutes after boiler has stop

tor allow the boiler components to cool to
avoid severe personal injury or death.

Removing/cleaning/re-installing the
recuperator

Disconnect the vent pipe from the recuperator

I. Thevent pipe must be disconnected (at the in-line flue
drain, item A in Figure 7, page 9).

2. If the vent piping can be moved enough, loosen the flue
pipe clamp on the in-line flue drain. Then lift the flue
pipe up and move aside slightly.
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Figure B2 Recuperator access and cleaning

3

If the vent piping cannot be moved, then cut the flue pipe
carefully so a coupliog can be inserted later, or remove a
section of venit pipe if using stainless vent pipe.

Isclate boiler and drain partially

1.
2

3

Remaove the jacket top panel and front panel.

Allow time for the boiler to cool down if it has been op-
erating.

Close the isolation valves on the boiler supply and return
connections,

The boiler will have to be partially drained.

a. Place a large pan under the boiler drain valve.

b. Slowly open the drain valve and allow about a gallon of
water bo drain out.

¢. Place the pan under the water connection flanges on
the recuperator,

d. Loosen the upper recuperator flange and allow any water
in the line to run out.

e. Loosen the lower recuperator flange (return connec-
tion) and allow the water in the line and recuperator
bor drain out.

After the recuperator and water lines have been drained,

disconnect both recuperator flanpes.

Remove the recuperator

2

3

See Figure 102, page 97. Loosen the (4) nuts that secure the
recuperator to the boiler.

Disconnect the plug-in connector on the thermal fuse (Fig-
ure 102, page 97, item 27},

Carefully slide the recuperator off of the (4) studs.

Loosen the flue adapter clamp and remowve the in-line drain
fitting from the flue adapter.

Manipulate the recuperator sothat the flueway (Figure 82)
and tubes of recuperator (internal tubes not shown ) mayhe

Part mumber 550-142-783(1012
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Figure 83 Recuperator flueway drain holes

thoroughly flushed with fresh water, allow the water to drain
oul through the recuperator condensate opening.

6. Dump any rermaining water from the recuperator.

7. Look through the flue adapter and locate the flueway drain
holes as shown in Figure 83,

8. Use a brush or other means to remove blockage from these
hales.

9, Rinse the rECUperatorn lhumu‘g,hi}t

If the recuperator shows signs of significant cor-

rasion or deterioration, contact Weil-McLain for
recomimendations on investigating the cause and
replacing the recuperator if necessary.

Re-install the recuperator
L.

Inspect the recuperator gaskets to make sure all are in good
condition. Replace if there is any sign of damage.

Attach the recuperator at the boiler connection.
Secure with the four nuts,

Re-connect the water connections to the upper and lower
recuperator flanges.

Re-insert the in-line drain fitting Into the recuperator vent
adapter. Tighten the clamp to secure in place.

Re-connect the plug-in connector on the thermal fuse {Fig-
ure 102, page 97, item 27).

Part number 550-142-T83/1012

Re-install the condensate trap

Make sure the condensate trap is re-installed
securely.

Failure to comply with the above could result in

severe personal injury, death or substantial property
wamage.

Re-connect the vent pipe

1.
2:

3

4.

If the vent pipe was lifted out, re-insert the vent pipe into.

If the vent pipe was cut, install a coupling in the vent line to
allow re-connection.

If a section was removed (stainless vent pipe), replace the
section.

Re-connect the vent pipe to the in-line drain fitting and
tighten the damp.

When replacing the vent pipe, follow all instruc-
tions in this manual to ensure the vent is properly
completed, Failure to properly the vent pipe could
result in severe personal injury, death or substantial

property damage.
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VERIFY PROPER OPERATION AFTER
SERVICING.

Label all wires prior to disconnection when servicing
controls, Wiring errors can cause improper and danger-
ous aperation.

Mever jumper (bypass) any device except for momentary
testing as outlined in Troubleshooting charts. Severe
personal injury, death or substantial property damage
can result,

i

The IBC and boiler controls can malfunction if they get
wet, Mever try to use a control that has been flooded or
wel. Replace it Failure to comply can result in severe
personal injury, death or substantial property damage.

The boiler contains ceramic fiber and fiberglass materfals.
Use care when handling these materials per instructions
on page 106 of this manual. Failure to comply could
result in severe personal injury.

i

i

Before troubleshooting

. Hawve a voltmeter that can check 120 VAC, 24 VAC, 24 VDC and
a continuity checker.

Check for 120 VAC (min. 102-max. 132} to boiler.

Make sure thermostat is calling for heat and contacts {induding
appropriate zone controls) are closed. Check for 24 VAC between
thermostat wire nuts and ground.

Have an inclined manometer with 0 — 2" w.c. range.

—_

ol o

i

Check the following

I. Wire connectors tos IBC are securely plugged in at IBC and origi-
nating control.

2. Hases are properly and securely plugged in and are not dam-
aged.

Checking the air pressure switch

Do not use manometer as shown in Figure 54 to test gas
valve outlet pressure. Where instructed in this manual

o check gas valve outlet pressure, follow instructions
carefully, particularly regarding connection of manom-
eter. Manometer fluld will canse permanent damage to
gas valve. Severe personal injury, death or substantial
property damage can result,

Check switch pressure setting

I. See Figure 84.

2. Remove both air pressure switch hoses from air pressure switch.
3. Install tees and tubing as shown in Figure 24 to inclined manometer
4

. Turn off gas valve and set thermostat to call for heat. Blower will
run but burner will not ignite.

5. Check for 24 VAC between both air pressure switch terminals and
ground.

76

Flgure B4 Connecting a manometer to check

[

air pressure switch. DO NOT usa thie
arrangemant to check gas valve

Fremwre

Inclinad tube

| T T

If mnanmmeler reading isal lest L0 we, bt there is
nal 24 VAC betwieen both air pressure swilch lerminals
and ground, repluce air pressure switch.

Troubleshooting air pressure reading

If mantimeter reading s lower than 07 wie, check for
prssible canses:

*  Blockage in haoses,

* Lowwie blower wheel om motor shaft

* Blower motor ool af proper rpm.

* Blockage to air fnler or bose.

*  Blockage in flue pipe or termination.

+  Condensate trap filled w/condensate,

Return to normal operation

When pressure reading is proper and air pressure switch
i= operating properly, remove tees and reinstall boses to
air pressure switch,

Part nwmber 550-142-T03/ 1002
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Igniter

Wait several minutes until igniter cools down before ai-
tempting replacement. Failure to do so will cause severe

persomnal injury.

1. Disconnect igniter (Figure 85) from igniter wiring harness and
remove igniter before removing from blower assembly.

2, Replace igniter gasket if original gasket is frayed or damaged OR
if room-temperature resistance across igniter is not between 40
and 95 ohms.

3, Igniter is fragile — handle with care, Do not touch igniter surface
with bare hands. Body oils can cause failure of the carbide.

Gas Valve

al  The gas valve (Figure 86) operates with a negative pres-

WARNINE

sure at the outlet — approximately -0.2" w.c. — DO
NOT set gas pressure higher than this.

Follow instructions in this manual carefully if testing
gas valve outlet pressure, Failure to comply can result in
severe personal injury or death.

AwaRNingl  The gas valve outlet is bolted to the gas line adapter and

=——— sealed with an o-ring. When replacing valve, replace only
with valve listed in this manual for use with the GV90+
boiler. Failure to comply could result in severe personal
injury, death or substantial property damage.

Blower Housing

Do not disassemble blower housing (Figure 87). A
fire or explosion causing severe personal injury, death or

substantial property damage can result. If you suspect 4
problem, replace blower housing,. Follow instructions on
page 73 for blower housing removal and replacement.

Thermal fuse

1. The thermal fuse (Figure 88) protects vent plpe from excess flue
temperatures,

2, If the thermal fuse opens, it must be replaced. See page 96 for
replacement information.

gl If the thermal fuse opens, investigate the cause before
replacing switch and starting the boiler. DO NOT attempt
to jumper the switch. Failure to comply could result in
severe personal injury, death or substantial property

damage.

Part number 550-142-783/1012

Figure B6 Igniter

Flgure B6 Gas valva
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Troubleshooting comnuweg

Return temperature sensor Supply temperature sensor
1. See Figure 89,
1. -
2. Resistance check method: p _
2. With the boiler operating, use a contact thermometer o~ 2+ 1he builer temperature sensor is a resistance-type device.
measure the temperature of the return pipe nexttothere- 3. The Table, shows the correct value for the sensor at various

turn temperatine sensor, ake a note of the temperature, temperatures.
b, Turn the hoiler ON/OFF switch off. 4. Use the resistance values at 32°F, 60°F, 70°F and 212°F to
e Immedi disconnect the return temperalure sénsor measure the sensor resistance at known lemperatiires (ice
plug fram the 1BC. point, room temperature and sea level boiling point). For
d. Measure the resistance of the sensor. Write down the ice point and boiling point, insert the sensor in water af
result. that temperature, Use an ohmmeter to read resistanice value
between thermister # and thermistor common. See Figune
& Lrt_t]'m m:mmmwm measure the 93 page 79, for sensor plug details,

E . cﬂmﬂumrﬁuu&%ﬁsm%m lemperatures i
the closest termperatures in Figure %0,
- ; Figure 91 Supphy temperature sensor

Figure B9 Retum lempershere sensor

==

Figure 90 Refumn temperature sensor resistance

Table sensor resistance values

Temperalure °F  Resistance Temperalure °F  Rasistance
Ohms Ohms
Sensor resistance values
60 15300 140 2480
70 11800 180 1680 Temp | Semsorohms | ... | Sensorohms
80 9810 180 1160 ] min| max| 0| min| Max
100 5840 200 810 32 34265 | 37871 120 4517 4992
e el il i 4 | 27834 | 30764 | 130 | %608 | 4088
50 21630 | 23807 140 3043 3364
g. Ifthe measured values are within 109 of the values listed,
the sensor is good. Ifnut,feplm:t the sensor. See Replace- 60 16844 | 18727 | 150 2517 | 2782
ment parts for the part number.
3. Fixed resistor method T0 13372 | 14780 160 2091 2N
a. With the boiler power OFF, disconnect the return tem-
perature sensor plug at the IBC. 80 10628 | 11747 170 1744 1928
b. Inserta2500-ohm resistor into the IBC sensor plug. 90 8504 9390 180 1481 1615
¢ Restart the boiler.
d. If the boiler operates lﬂm the resistor, h-.llt not with the 100 | 6847 | 7568 | 190 | 1229 | 1359
replacin sensar, See acement
for the pui:;‘l m.u'l:ﬂ:m:rE hep R 110 5545 | 6129 200 1038 1147

78 Part pumber 550-142-783/1012
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Troubleshooting o)

Figure 92 GV20+ Integrated Boiler Contral (1BC)

IBC (integrated boiler control)

Make sure ground wiring is installed per wiring
diagram. Good grounding is extremely important for

proper operation.

[AWARNING| Solder or water splatter between plugs
and circuit board can cause improper
operation of IBC. Place a shield over the
boiler internal controls and components
during installation. Failure to comply
could result in severe personal injury,
death or substantial property damage.

IBC indicator lights — lockout
modes

*  See Charts | through 7 in this section for detailed
trouble-shooting procedures.

* T reset control after a lockout, turn off power at
the 120 VAC service switch or turn down all ther-
maostats, Wait 45 seconds. Then restore power and
call for heat.

*  After an over-temperature lockout (POWER and
LIMIT lights flashing), the control will only reset
after interruption of 120 VAC for 45 seconds. (And
temperature al return water temperature sensor
must be below 240°F)

Part number 550-142-T83/1012

Control indicator lights —

HARD LOCKOUT Summary (Flashing LED's)

MAY remove 120VAC power for more than 2 seconds fo clear lockout OR
ignition control will autornatically restart sequence of operation after 1 hour
waiting period after fault condition iz cleared.

INDICATOR LIGHT CONDITION

POWER

Flashes once per second 120 VAC connection to boiler
reversed.

Flash code 2* Internal fault, microprocessor or
meEmary.

Flash code 3* Unused.

Flash code 4* Unused.

Flash code 5* Intermal fault, water themmistors
dizsagree.

Flash code 6* Intemal fault, gas valve circuit.

* Flash code pattern: POWER LED flashes 2, 3, etc. times rapidly fol-
lowed by 2 seconds off, then repeats.

POWER light flashing alone
*  Usually indicates reversed polarity of 120 VAC power wires.
POWER and TSTAT/CIRC lights flashing

*  Usually indicates stray voltage on external thermostat eircuit wires or
return water temperature entering boiler sections has not reached 130°F
within 30 minutes,

POWER and PRESS SWITCH lights flashing

*  Usually indicates pressure switch is closed when it should not be, or
pressure switch failed to close within 5 minutes of blower starting.

POWER and FLAME lights flashing

*  Usually indicates comtrol has had three unsuccessful ignition attempis
or sensed flame when it shouldn’t be there. Boiler may not be properly
grounded.

IBC indicator lights —
non-lockout modes

TSTAT/CIRC light flashing alone

*  Usually indicates return water temperature sensor detects water at boiler
return pipe less than 40°F. Both internal drculators will run continu-
ously, even with no call for heat, until temperature rises.

LIMIT light flashing alone

*  Usually indicates an apen or shorted return water or supply tempera-
[ure Sensor.

Troubleshooting the IBC

*  See Figure 93, page 80 for location of harness plug receptacles and
plugs on the IBC.
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Troubleshooting coninueg

Figure 93 |BC harness plug receptacle and indicator light locations
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Figure 94 Common causes and possible comactions, part 1

Symptom Common Causes Possible Corrections
Rapid cycling — boiler Thermostat installed whare drafts | Locate thermostat on inner wall away from
turns on an freque or heat affect reading heat sources or cool drafts.
Heat anticipator in thermostat Adjust thermostat per manufacturer's
adjusted incorrectly instructions.
Incorrect limit setting Set limit according to system needs.
Maximum satting is 200°F. Increase limit
setting to decrease cycling.
Insufficient water flow through Check all valves to and from boiler. Return
boiler to proper setting.
Confirm circulator size.
Frequent release of water | Expansion tank sized too small Call qualified service technician to check
through relief valve expansion tank operation and size.
Flooded expansion tank Call qualified service technician to check

expansion tank operation.

Inoperative limit control

Call qualified service technician to replace
limit control.

Need to frequently add
makeup water

Leaks in boiler or piping

Have qualified service technician repair
leaks at once to avoid constant use of
makeup water. Makeup water can cause
mineral deposits which, in turn, can cause
boiler section failure. Do not use petroleum-
base stop-leak compounds.

Black water condition

Oxygen corrosion due to leaks in
boiler and piping

Have qualified service technician repair at
once. Keap pH of water between 7.0 to 8.5.

Large temperature swings
in living space

Incorrect Econamy setting

Adjust Economy setting on boiler control.

Part number 550-142-T83/1012
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Figure 86 Common causes and possible corrections, part 2

Symptom

Common Causes

Possible Corrections

Popping or ating
noise heard in boiler

Mineral deposits in sections due
to constant use of makeup water

Call qualified service technician to de-
lime boiler, if . In some cases,
deposits will be too heavy to remove with
de-liming proceduras.

Have qualified service technician repair
leaks to aliminate nead for constant
makeup water.

outlet or recuperator —

flueway corrosion

Incomact pH of boller water Call gualified service technician to chack
pH level and cormrect. pH should be
maintained between 7.0 to 8.5.
Insufficient water flow through Cheack all valves to and from boiler. Return
bailer to proper setting.
Confirm circulator size.
Metal flakes found in vent | Contaminated combustion air Remove any contarinating products, see

supply — See manual page 30.

manual page 30.

Prowvide outside air for combustion. Have
qualified service technician pipe-up kit

Condensation of combustion
gases In boiler sections

Hawve gualified service technician check
operation of mixing system. Repair/replace
it necessary.

Some radiators or
baseboard units do not
heat or are noisy

Air in system Bleed air from system through air vents in
radiators or baseboard units.
Low system pressure Fill to correct pressure.

Cheeck for leaks in boiler or piping. Have
qualified service technician repair at once.

High limit set too low

Adjust high limit to higher setting.

&2
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Troubleshooting POWER light status

(AWARNING Elactrical shock hazard — Wharavar you see TURN OFF POWER, follow the instructions. Failura to follow
—— instructions could result in severe personal Injury, death or substantial property damage.

« TURN OFF POWER at sarvice switch or breakar, then
reversa the HOT and NEUTRAL wires antaring the boller
in the J-bosx.

+« Rastors POWER at sarvice switch or breaker.

is POWER light off? + Make sure service switch or circult breaker is on or fuses
No | Yes ara good.
* Remove 120 VAC IN plug (Figure 93, page 80, ltem 1) on
IBC.
L ¥ + Using voltrmater, check across top and bottom pins
Is POWER light . . of 120 VAC IN recaptacle.
Flashing Flashing with O steady Dioas voltmeter Indicate 120 VAC ?
alona? another light? (NOT flashing)? Mo | Yas
L4 3
TSTAT/CIRC CHART 2, Problem Is with incoming
light flashing page 84 electricity. Have licensed
¥ alactriclan repalr circuit.
PRESS SWITCH CHART 3, CHART 5,
light flashing page 85 paga 87 L
* Reconnect 120 VAC IM plug.
FLAME CHART 4, CHART &, +* Remove 120 VAC transformer PRIMARY plug
light flashing page 86 page 88 {Figure 93, page 80, llem 2) on IBC.
= Using voltrater, check across top and bottom pins of PRI-
MO LIGHT IS MARY racaptacle.
FLASHIMNG, CHART 7, 2
Rmp-aibiibien page 89 Does voltmetar indicate 120 VAC
insufficiant heat Mo Yas
¥
Replace IBC.
L Retest
* Llzually indicates polarity on incoming 120 VAC powar
line |s wrong. ¥

* Reinstall 120 VAC iransformer PRIMARY plug.

* Remove 24 VAC transformer plug (Figure 93, page 80,
ltern 7) on IBC.,

Part number 550-142-T83/1012

Is POWER Nght flashing now? * Lsing voltmeater, check across pins of receptacie.
Mo Yoz Does voltmeter indicate 24 VAG?
Mo Yas
¥ ¥ 1 ¥
Have system chacked by a Replace |IBC.
Boiler should now oparate i o slgciicin. Replace transformer, P
normally. inans Retest. Ratast.
If problam persists, call your
local Weallk n salas rapre-
saentativa.

B3
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| cHamrT2 | TSTAT/CIRC & POWER lights flashing

Electrical shock hazard — Wherever you sae TURN OFF POWER, follow the instructions. Failure to follow
- instructions could result in severe parsonal injury, death or substantial properly damage.

Iz return waler lemperalure sensor clampad + Attach sensor to pipe with clamp provided.
securely lo the retum pipe in the boller? * Follow return temperatura sensor checking procadure
s | Mo » Onpage 78. Replace sensor if nacessary.
* + Retast.
# Check for stray voltage on the Incoming thermostat wires, undar any condition, chack and correct the extarnal wirng. (Th
Disconnect the two external wires connected to the boller Is a common problem when using 3-wire zone valves.)
tharmostat wires. * Once the extennal thermostat circult wiring is checked a

« Connecta voltmata r across the two incoming wires, Close each comacted If necessary, reconnect the axternal thermosta
tharmostal, zona vahe and relay in the external circuit one ata circuit wires to the boiler thermostat wires and allow the boil
time and check the volimeter reading across the wires. Thena to cycla.
should MEVER be a voltage reading. If a voltage does occur

Did you find and correct a vollage across the two external thermostal circwt wires 7

Yag Mo
i ¥

* Boiler should now operate per the normal gequence of op- I boifer infernal Bypass circulator operating?

aration (Figure 75, page 66) if wiring was comected. No Yes
= Remove CIRCULATORS plug (Figure 93, page B0, ltem 4) [® | ¥

Sofwpha Fecepincls of Jac. Check the boller internal return pipe where it enters the

. ar redurn pipe where it enters

* Place voltmeter leads across the right-side 120 VAC N and boller sactions. The TSTAT/CIRC and POWER lights

120 VAC H pins of the CIRCULATORS raceptacle. will flash after 30 minutas as long as the return water

Doas the voltmeter indicate 120 VAC? tampearature is lass than 130 °F
Mo | Yas * Wait up to 20 minutes to give the boiler and system a
chance to respond.
¥ ¥ Does problam persisi?
+ Raplace IBC (IBC). + Test wire continuity of Mo Yes
+ Ratast, circulator wire harness,
Iz harness ok? L
Mo | Yoz * Bollar may now be operating normal-
« Replac p— by. Verify against normal sequance of
o Sicaorh 4 1—' oparation (Figure 75, page 66).
* Relest.
¥ Y

IR AT iRTINsS K ke  If boller appears not to be heating, iroubleshoot boller

= Attempt to get the circulator started by giving it a sharp rap per CHART 7, page 89. If problem cannot be resolved,
on the and of the circulator motor (to release a possibly replace water iemperature sensor and ratest. Then re-
locked impaller). place IBC (IBC) if sensor does not correct the problem.

= |f the clrculator bagins to operate, allow it to operate for a * If boller is haating, but the temperature at the return
feww minutes to see if the problem clears. pipe does not increase abowe 130 °F, there may ba an

« If problam persists, replace the Bypass circulator. incomectly-piped external circulator forcing water through

« Retest, the boller. Check external piping and comect.

84 Part number 550-142-783/1012
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PRESS SWITCH & POWER lights flashing

[AWARNING,

Elactrical shock hazard — Wharavar you see TURN OFF POWER, follow the instructions. Failura to follow
instructions could result in severe personal Injury, death or substantial property damage.

+ Reset boiler control by turning off power at service switch or
turning down thermostat for al least 45 seconds.

* Thermostat should call for heat and appropriate zone valves
opean.

Dowes blowar molor oparate?

Mo

Iz blower wheed turning at spaad of blower molor?

« Ralast

* Retesl.

+ Recheck bodler oparation.

Mo | Yes
Y
] r
* Ramove BLOWER plug (Figura 83, page 80, [tem 3) from
plug receptacle of IBGg TI.II=ILI':|:E‘|:|FI_= PPEWEH at = Wait 5 minutes.
« Place voltmeter leads across the 120 VAC Nand 120 VAC H :’“ r:'m . Is purge fight flashing?
of the BLOWER receptacla. roparly position blower
P o . s whaal on blowar motor Mo Yes
Does the voltmeader indicate 120 VAC MEW@H“S&[W&H‘.
{Or replace biower housing
Mo Yes assembly.)
Retesl.
Y
* TURN OFF POWER at service switch. Y
o Boller should be in normal operaling se-
Dioas blower whee! fum freely by hand' quence (Figure 75, page 66).
Mo | Yes Observe operation until thermaostal is satis-
fied and blower has completed its post-
1 ¥ purge cycle.
* Properly position blower I
wheal on blower molor shaft Repiace blowsr motor.
and H'ghtﬂ'l ol screw. {Clr [m chack blowar ¥
housing assembly.
replace biowar housing i * Check condensate trap.
assembly) Reptace if necessary.) 5
& iokead « Ralast, Iz there condansale prasent
i No | Yes
Y
+ Remove one of the red wires connecled to the pressure Y !
switch,
A t or combustion alr N
* Check continuity across the switch terminals. mpb:;lﬁgﬁ blocked? ; g:hﬂn:nﬁamat&
Doas the chmmater indicate the swilch is closad? Mo Yos
Mo Yas
¥ ¥ ¥ 1
* Check air pressure swilch per page 76.
Raeplace IBC. « Replace if necessary: Clear passages and recyche boller.

Part number 550-142-T83/1012
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FLAME & POWER lights flashing

Electrical shock hazard — Wherever you sae TURN OFF POWER, follow the instructions. Failure to follow
instructions could result in severe parsonal injury, death or substantial properly damage.

Arg manual main shutoff valve and gas valve fumed on?

Mo

| Yos

Y

* Open manual gas valwe.”

* Hestart bofler, following Operaling instructions on boller
{zee Figure 76, page &7).

+ Check for proper operation (per normal sequence of
aperation),

* Replace IBC.
+ Folast,

* Check gas valve harness wires and check for tight wiring connections

* Recycla bollar by thermostat or sarvice switch (holding powear off for

on gas valve and IBC. Repairreplace as necessary.

at lsast 45 seconds).
* Thermostat should call for heat and appropriate zone valves close.
During step 5 of normal sequence of operation (Figure 75, page 66),

is thare 24 VAC across gas valve terminals?
Mo

&

* Boiler shoukd now operale normailly,
* Original flashing FLABE light cauzed by igniter nol
operating property.

* See normal sequence of operation (Figure 75, page &6).

fas
|
¥

+ Romove Inducer/gas vahse assambly, Clean bumer cone inguri
dabris is in betwaen inner and outer cone. Remova gas manifold from
gas valve and Inducer. Run a small wira through manifold to remove
spider wabs. Check gas entry hale in bottom of inducer for possible
debriz or bugs and clean thoroughly.

+ Check andfor replace igniter, if cold resistance is not batwaean 40-75
ohms. Recycle boiler by thermostat or service switch. Tharmostat
should call for heat and appropriate zone valves close,

* Wait 5 minutas.
Are FLAME & POWER Ngfis flashing?

Mo | Yas

+ Bodlar should now operate normally.

« Qriginal flashing FLAME Rght caused by gas valve not
operaling propariy

'

Y

* Check and/or replace gas valve. Gas vale energizes with 19-23VDC.
Recycle boller by thermostal or service gwitch. Thermostat ghould
call for heat and appropriate zone valves close,

+ Wait 5 minutes.
Are FLAME & POWER Nghts flashing?
Mo Yas

* See normal sequence of operalion (Figure 75, page 68).

&6

Y

+ Call your local Weail-McLain
sales representative.
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Troubleshooting (onied

TSTAT/CIRC light flashing and POWER light on steady

(AWARNING Elactrical shock hazard — Wharavar you see TURN OFF POWER, follow the instructions. Failura to follow
- instructions could result in severe personal Injury, death or substantial property damage.

+ This is NOT a lockout mode.

* The IBC is signaling that the return walar temperature sen-
sor is detecting a temperature less than 40 *F

+* Whila the temperatura at the boller return water temparature

sensor ks less than 40 °F, both of the internal boller circula-
tors will run continuously, evan if there is no call for heat
(though the boiler will not fire until the thermostat calls for
heat). This operation is intended to reduce chances of freez-
ing during system down times by keeping water flowing.

+ Altach sansor to plpe with clamp

Is returm watar lamperatuna sensor clamped secunaly o the refurn pioe i the boller?

providid,
* [f problem persists, replace return

| Yos

water lamperalure sansor. -t
+ Relast,

Are both boller internal cirewators operating?

* Remove CIRCULATORS plug (Figure 93, page B0, Item 4)
from plug recemptache of IBC.

* Place voltmeatar leads across the 120 VAC N
and 120 VAC H pins of the CIRCULATORS receptacia on
the side corresponding to the circulator not operating.

Does the voltmater Indicate 120 VAC ?

Mo Yias

Mo Yas

Y ¥

Is thare a cal for heat?

* Verify by removing thermostat wirings at boller and chack-
ing continuity across external wires.

Mo Yos

¥ Y

» Replace the IBC (IBC). - Tock e contimay o

* Relost, Is harness ok?
Mo | Yo

* Replace ciroulator harmess., |

* Relast,

« Wait 10 minutes to allow
haat from the boller to
raisa the water tempera-
ure.,

Does LIMIT fight quit flashing
(and pipes begin to heat up)?

# This is normad oparation for
water lass than 40 °F at baoller
internal returm pipe.

« Condition shiould changa after

a call for haat, when the boller
will heat up the water.

No | Yes

+ Raconnact circulator hamaess to the |[BC.

' A.Ilunofltn%ﬂm clrculator started by giving it a sharp rap on the
end of the lafior motor (to release a possibly locked impellar).

* |f the circulator begins o operale, allow it lo operata jor a few
minutes ko see if the problam clears.

* | prablem persists, replace the bypass circulator,
* Relast,

* Bodler iz not heating.

« Troubleshoot boller using
CHART 7, page 89.

« Bodler should now operate norrnalhy.
* Verify cormect saquence of operation (Figure 75, page 68).

Part number 550-142-T83/1012
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Troubleshooting ey

| cHamTe | LIMIT light flashing and POWER light on steady

[AWARNING] Electrical shock hazard — Wharever you sea TURN OFF POWER, follow the Instructions. Fallure to follow
instructions could result in severa parsonal injury, death or substantial properly damage.

+ This iz NOT a lockout mode. The IBC should only be signal-  + This situation is usually corrected by replacing the sansor,
ing that the water te mperature sensor is either shorted or as described balow,
there is an open circult across the sensor terminals.

= Ramove SENSOR plug from receptacle on IBC (Figure 93, page 80, ltam 6).
= Then re-insert.
Doas LIMIT §ght still fash?

No | Yes

Y

* Raplace raturn or supply sensor and harness,
Does LIMIT fight stil flash?

No | Yes

Y

+ Boller may now be operating corractly. Verify per normal
saquenca of oparation (Figure 75, page 66).

+* Replace IBC (IBC).
+ Ratast

88 Part number 550-142-783/1012
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Troubleshooting (onied

m Insufficient heat or no heat to system (POWER light on steady]

(AWARNING Elactrical shock hazard — Wharavar you see TURN OFF POWER, follow the instructions. Failura to follow
—— instructions could result in severe personal Injury, death or substantial property damage.

-Hasithe&nalinastﬁninutﬂssimasmﬂngﬂwﬂnaﬁatm Ie hoilar tem o a
call for heat? If not, wait 5 minutes. Is system heating? B E)aian diesior cpsaiig.
= Is thermostat set to call for heat? Remove thermostat No | Yes
wires at boller and check continuity across the two wires. if ]
circult izn't closed, check external thermostat (zone valve, &
3 Remove system circulator harness plug from C1R-
Rl iG] Wil LN poblSqms A reiy. CULATORS plug receptacie (long hamess) (see
* Reconnect external thermostat wiring at boiler. Figure 93, page B0, ltem 4). Check with voltmeter
recaptacle.
'1“ | Yos — Does voltmeter show 120 VAC across pins?
Are all red lights off? | |+ Boller ks In standby. No es
Mo | Yas + Sat thermostat to call for heat * +
and recheck operation. * Replaca IBC. = Rapairreplace crcula-
L— tor. Ratest.
¥ = Verlfy sequence of operation, * Retasl
* Wait 30 seconds. Figure 75, paga 66. . ::gﬂ;frﬂﬂw wiring.
Are all red lights L
off? + Check block switch on top of + Walt 5 minutes.
contacts closad?
4 Are Mo | Yas
Mo Yes ¥
* Replace IBC.
* Ratast ¥ + [ you have sufficient heat — boiler should follow normal
operating sequence (Figura 75, page 66).
+* Cheack across limit + |f you have lass than sufficiont heat —
- swlt:j;hmmaclsllwim Is varrt or combustion air piping free of Mockage?
+ Wait for cast iron continuity F: No |
block to cool to room Are comtacts closed? Yes
temperature. ¥ ¥
Are Block switch s | Mo * Comect conditions and + Contact your Wail-
conlacts closad? 4‘ recheck operation. Saa Mclain sales represan-
saquance: of oparation, Fig- tative.
No fes * Check across thermal fuse U7 Ro0e X
ieads with continuity ¢ A + Wait for boiler water to cool o temperature 20 o 30 °F
¥ s circuit closed? lower than temperatura set on the limit.
* Replace Ara limit swilch contacts closed?
switch, No | Yas =
+ Ratast. ! J ] i
+ Raplace
thermal fuse. | |* Feplace IBC. * Replace limit switch.
+ Retest, * R, * Retest.
W ¥
+« Excessive block temparatura has bean reduced to safe op- + Boiler water temparatura excaadad ﬁﬁtﬂng on limit switch
in sections. Correct bafore procesding. quence of operation, Figure 75, page 66)
* Restart boller and check sequence of operation (Fig- . Alsr.;chuc* operation of setting limit (should be above
ure 75, page 66). 140°F).
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Installation and service certificate

Boiler model

Measured Bruh input

Installer

Series CP number Date installed

O Installation instructions have been followed,

O Check-out sequence has been performed.

O Above information is certified to be correct.

O Information received and left with owner/maintenance person.

(comm pany)

(installer's signature)

Q0

{address) {phone)

Part mumber 550-142-783(1012



GV90+ Series 2 cas-FIRED WATER BOILER — Boiler Manual

i

Replacement parts

Figure 96 Miscellaneous paris

Description Model Weil-McLain
part numhber
“ient Termination Kit for 3" PVC Al 383-500-397
Vent Termination Kif for 3 Stainless Steel All 382-200-430
‘Vent Termination Bird Screen 3° PVC {1 pc) All 383-500-105
3" PVC Concentric Vent Kit All 383-500-350
Adapter 3-inch Al 29-4C Yent Starter, FasMNSeal All 560-907-T17
Adapter 3-inch AL29-4C YVent Starter, Z-Vent All 260-907-723
Adapter 3-inch Al 29-4C Yent Starter, Saf-T-Vent Al 560-907-T24
Adapter 3-inch Al 29-4C Yent Starter, CORR/GUARD All Contact Weil-McLain
Chemicals:
Artifreeze, aluminum-safe, Sentinel X500 . . . . . ... L. L. S62-800-006
Comosion inhibitor, Sentinel X100 . _ . . . . . . . . . .. L. 5592-900-002
(one tube is shipped with boiler) Al
Sentined X100 Imhibitor Test Bt . . . . . . . . . . . ... .. ... ... 592-900-005
(one kit iz shipped with boiler)
Cleaner, Sentingl X400, . . . . . . . . .. 582-900-003
Condensate newtralizer kit All 383-500-631
il Lubricant 3 Oz Anderol 465 All 552-900-015
Part number 550-142-783/1012 £l
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Replacement parts (o

Figure 97 Section aszembly

Item Description Model Weil-McLain
number part number
1 Block assembly, includes: 3 322-200-304
Front section, intermediate section, back section, square cut seals — 2", 4 322-200-305
silicone sealant, fie rods, tie rod nuts, tie rod washers, blower flange A 322-200-306
gasket, igniter, igniter gasket, screws, lock washers, studs, nuts i 322-200-307
2 Front section replacement kit, includes front section, square cut seals All 382-200-7113
(4), silicone sealant, blower flange gasket, igniter gasket, studs (13),
nuts (13)
3 Intermediiate section (also required Section replacement Kit) All 312-200-110
4 Back section (also required Section replacement kit) All 312-200-130
Mot Section replacement kit All 382-200-305
shown
L] Tie rods 3 H60-234-499
4 BG0-234-525
L] hE0-234-503
[i] AG0-234-504
3] Base rail legs — (2) per boiler 3&4 452-100-173
AE&G 472-100-174
7 Base rail brace — (2) per boiler All 452-100-080
a Blower housing support All 452-100-111
9 Block temperature limit switch All 382-200-375
10 Inspection port cover All In Insp. port kit
11 Inspection port gasket All F90-317-628
— Inspection port Kit {includes cover and gasket) All 542-200-181
12 Recuperator connection gasket All H80-317-653
13 Stud, 516" — 18 x 1147 Long All hG0-340-581
14 Hex nuts (4 each), 516" ! lock washers (4 each), 516" All Obtain locally
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Replacement parts oo

Figure 98 Section assembly
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Replacement parts (o

Figure 99 Jacket assembly

#10 x 1/2," steel black phosphate

Item Description Model Weil-McLain
number part number
1 Jacket panel, top J&4 382-200-735
&G 382-200-736
2 Jacket panel, front All 382-200-702
3 382-200-730
. 4 382-200-731
3 Jacket panel, left side, front 5 182-200-732
i1 382-200-733
4 Jacket panel, left side, rear &4 382-200-705
h&G 382-200-706
L] Jacket panel, right side 3&4 382-200-724
&6 382-200-725
G Jacket panel, rear All 282-200-726
T Jacket brace All 422-200-192
a Jacket panel, interior All 382-200-727
1] Base rail assembly All see Figure 97, page 92
items 6 and 7
10 Screw, sheet metal type AB, semrated hex washer head Phillips All —

a4
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Replacement parts o

Figure 100 Jacket assembly
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Replacement parts (o

Figure 101 Blower assembly

ltem Description Model Weil-McLain
number part number
1 Burner replacement kit, includes burner, blower flange gasket, ignifer, igniter 3 FE2200-370
screws, igniter washers, igniter gasket 4 382-200-325
5 382-200-330
6 382-200-335
2 Biower flange gasket All 590-317-610
3 Ajr pressure switch (0 to 5,500 feet elevation) All 382-200-723
— Air pressure switch (5,500 to 10,000 feet elevafion) All 382-200-728
4 Blower motor replacement kit, includes blower motor, motor mounting All 381-256-584
grommets, screws, lock nuts and 9" Allen wrench
5 Blower hiousing a=sembly replacement Kit, ncludes: blower housing, obsv. Al SA1-356-5a7
port, blower housing cover plate, blower motor mounting brackets, washer hold
down bracket, lock nuts, motor mount grommets, blower motor, blower wheel,
magnetic washer, silicone sealant, screws, blower flange gasket, igniter, igniter
washers, igniter screws, igniter gasket
6 Conversion Ilu-L natural to propane, includes . . . .. ... ... ... . ...... 3 510-811-926
Propane orifice plate, label 4 210-511-827
5 510-511-928
6 510-511-929
Orifice plate, natural 08s . . - . ... - -.........- 3 L[
4 S510-811-935
5 510-811-5936
6 510-811-837
i Gasz/air manifold assembly, includes gas/air manifold, gas tubing, washers, All 382-200-362
screws, gas valve o-ring
8 Sensze line condensate frap, includes sense line condensate trap and hoses Al BBE-ZEJ-WE
10 Gas valve kit, complete, includes gas valve, gas cock. 1/2" nipple. bracket, cing. All 382-200-411
SCIrews
12 Igniter replacement kit, includes igniter and gasket Al 511-330-148
13 Igniter gasket Al 580-317-599
14 Inlet air tube wigrill All 382-200-310
13 Hose clamp, 3" All 591-850-068
18 Inlet air hose, 3" by 19" long All 562-302-573
17 & 18 |In=pection port cover and Inspection port gasket All see Figure 97, page 92
iternz 10 and 11
19 Recuperator connection gasket A 590-317-653
20 Condensate drain hose clamp A —
21 Condensate trap Al 560-907-T16
22 %" PVC condensate tee Al —
23 Condensate tee U-clamp Al —
24 Recuperator kit, includes recuperator, recuperator connecbion gasket, diamond | 3 and 4 382-200-714
flange gasket (2), connection hardware (4-nuts), flue gas themmal fuse oandB 382-200-7T15
25 Diamond flange, 17 npt Al see item 24
26 Diamond flange gasket All 290-217-335
27 Flue gas thermal fuse All 511-724-295
28 Indine flue adapter with drain kit, includes in-line flue adapter with drain and All 382-200-716
drain hose (§ inches)
L3 Flue drain hose kit, § inches All 382-200-717
30 Recuperator vent pipe seal All 293-000-006
Q96
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Replacement parts oy

Figure 102 Blower assembly

.—. _' . + '\.
L R

To base rail mounting holes
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Replacement parts (o

Figure 103 Trim assembly

item Description Weil-McLain
number part number
1 System circulator, Taco 007 511-405-113
2 Bypass circulator, Taco 007 511-405-113
3 Circulator gasket, Taco 110-339 590-317-543
4 Manifold, casting/circulator kit, includes water manifold, circulator gasket (Taco 382-200-720
110-339) (2), square cut seal (manifold to casting)
5 Return manifold, rewper:atup’circulatur kit, includes water manifold, circulator 387-900-721
gasket (Taco 110-339) (1), diamond gasket
& Square cut seal gaskets, casting, 2.31 572-800-011
7 Diamond flange gasket 590-317-535
8 Supply manifold kit, includes water manifold, circulator gasket (Taco 110-339) (1), 382200722
square cut seal (manifold to casting)
9 Coin-operated air vent, 1/8” NPT 570-148-565
10 Winng harness, circulators to IBC 591-391-824
11 Return water temperature sensor and clip 511-330-089
12 Tee, " x 1" x % Obtain locally
13 Bushing %&" x 4" Obtain locally
14 Temperature and Pressure Gauge, 1/4" NPT 380-000-000
15 30 PSIG Relief Valve 511-546-920
16 Nipple, NPT — 34" x 3" Obtain locally
17 Block temperature limit switch 362-200-375
18 Boiler temperature sensor 381-356-577
19 Drain valve, 34" NPT 511-546-392

98
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Replacement parts connsg

Figure 104 Trim as=embly
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Replacement parts o

Figure 105 Interior panel

ltem Description Weil-McLain
number part number
1 Interior panel see Figure 99, page 94,
item 8
2 Integrated boiler control assembly, includes IBC and screws 381-330-013
3 Transformer 381-356-578
4 Air pressure switch see Figure 101, page 96
itern 3
not shown | Wiring harness, IBC to hot surface ignitor 591-391-819
not shown | Winng hamess, IBC to system and bypass circulato 591-391-824
not shown | Winng hamess, IBC to junction box 591-391-984
not shown | Winng hamess, |BC to controls 591-391-985
not shown | Wirng harness, Thermostat 591-391-986
not shown | Winng hamess, Sensor 591-391-995
100
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Replacement parts e

Figure 106 Interior panal
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Figure 107 Dimension drawing (see Figure 108, page 103 for dimensionzl table)

-« L -

24 5%

1

ltem Descripfion
number
1 1" NPT Supply
2 1" NPT FAetum
3 Combination pressure-temperature gaugs, 2 12" short shank
4 44" NPT Aalia! valve outlet
] Plug dame, 2° black
B Junection box
7 Inlet air fitting, 3" PVC
B Flue outlet, 3* PVC
) ¥2* Condensale drain
10 12" NPT Gas supply connection (provided by others)
1 Drip leg (provided by others)
12 Unlon {provided by others)
13 Manual main shutolf ges valve (provided by others)
14 ON/OFF swilch |

in2
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Dimensions and ratings (oniueo

Figure 108 Boiler dimensional and physical data (see Figure 107, page 102}

Boller Supply Raturn Length Gas Electrical Boiler Approx.
T connection sarvice water shipping
L size (Notz 1) requirad content waight
{includes
the internal
eireulsion)
{nches NPT {inchas NPT {inethes) {inches NPT {amperes) {aadars) {pounds)
e} Sernale) female)
GV90+3 1 1 307 3 15 38 313
GV90+4 1 1 30% 1z 15 47 353
GV90+5 1 1 37% % 15 6.0 423
GV90+6 i 1 37% 1 15 6.9 464
Mote 1: Gas piping from mater to boiler to be sized per local utility reguiremants.
Figure 109 Boiler ratings
( S A CERTIFIED. DOE
kT 2 "
Boiler c3a DOE Het AHRI | AFUE Vent/ Boiler % Input derate vs vent length
madel Ingut Heating water (Mote 1) | combustion | water | (Valuss shown are af maximum ventiair pipe length)
capacity rating gir diameter| comtent (Mot 3)
{Note 1) {Note 2)
Direct Exhaust Vanting Direct Vant Vanting
MEH MEBEH MBH % Inches Galions | Naturaigas | Propane | Matwral gas Profana
GVa0+3 70 65 56 91.9 3P 3.8 Wwho % | wiold% | whoiss | upllb%
GVID+d 105 ar B4 91.2 3 PC 47 mpio10% | wio22% | wpld4ds | uplo5ds
GVI0+5 140 130 113 91.4 3 PG 6.0 up o £.0% o I 4.0% upla T0% up bo B0%
GV90+6 1756 161 140 1.0 I PG 69 up o 40% ug Io 4.5% pplaT0% | uploi00%
Notes: . IBased on standard test procedures prescribed by the United States Department of Energy. Ratings also

. IMet AHRI ratings are basad on net installed radiation of sufficient quantity for the requirements of the building

. All of the boilers will automatically de-rate as vent length increases, due to the pressure loss through the vent,

. [Bollars are tested for 50 PSIG working pressure.
. GVE0+ boilers are not avallable for millivolt systems.

referred to as C5A Cutput. NOTE that only DOE Heating Capacity and AFUE are carlified by AHRI. AFUE is
also know as Annual Fuel Ltilization Efficiency or Seasonal Efficiency.

and nothing need be added for normal piping and pickup. Ratings are basad on a piping and pickup allowance
iof 1.15 and are determined under the provisions governing forced draft boller-burner units. An additional
allowance should ba made for unusual piping and pickup loads.

For vant/air pipe lengths less than the maximum, the derate equals the value above times vent langth + 100.
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Dimensions and ratings coninue

Figure 110 Multiple GGV30+ boilers — ratin

: and enginesring data — maintain the clearances shown on pages 6
and 7 — see Figure 28, page 23 and Figure 29, page 23 for layout options

ol DOE Heating Boiler Net water Munacldan
Boilers in system Iﬁ::t capacity H.P. ratings mr:ztll.lln;; air
Modal GWV0+
e W | | e e
3 4 5 6 : Note 1 5 Mote 2 mm’gﬂmm
2 140 130 39 112 0
2 210 194 5.8 168 105
2 280 260 78 226 140
2 350 ge2 9.8 280 175
3 210 185 58 168 105
3 315 291 8.7 282 158
3 420 390 1.7 338 210
3 525 483 14.4 420 263
4 280 260 e 224 140
4 420 385 116 336 210
4 580 520 155 452 280
4 700 B4 19.2 560 350
5 as0 325 8.7 280 175
-1 525 485 14.5 420 263
5 T00 650 1594 &5 350
5 875 BOS 24 700 438
6 420 380 1.7 336 210
5 630 582 17.4 504 315
=] 840 Ta0 23.3 ara 420
L 1050 965 289 840 525
T 450 455 136 2 245
7 T35 674 20.3 588 368
7 G80 50 arz a1 480
7 1225 127 337 580 613
8 560 520 155 448 280
a 840 by 232 G2 420
8 120 1040 aa 904 560
8 1400 1288 385 1120 700
Mote 1 | Based on standard test procedures outlined by DOE for individual boilers.
Mokt B Mo To i St e s e
All GV90+ imstallations require a separate vent pipe and termination for each boiler. Vent piping cannot bs manifolded. Install and
Mota 3 | terminate vents as described in installation instructions in this manal.
Combustiomn air piping can be individually piped or manifolded. See Figure 37, page 31, for manifolded air piping.
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Dimensions and ratings (e

Figure 111 Engineering data — see page 103 for additional technical information

Water flow rate per boiler Ventfair pipe size —
Boiler Provide a separate vent
Model for aach boller
GPM @ 20°F rise GPM @ 40°F risa
Mote 1
GV90+3 6.5 3.3 3"
GV90+4 9.7 49 i
GV90+5 13.0 6.5 3"
GV90+6 1641 8.1 3"
Al GY90+ installations require a wvent pipe and termination for each boiler. Vent piping cannot be manifolded,
Note 1 Imstall and terminate vents 25 described in vent/air installation instructions in this manual.
Combustion air piping can be individually piped or manifolded. See Figure 37, page 31, for manifolded air piping.

Part number 550-142-T83/1012
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Handling ceramic fiber and fiberglass materials

HANDLING CERAMIC FIBER
MATERIALS

Ceramic fibers can be converted to cristobalite

(]

in very high temperature applications. The
International Agency for Research on Cancer
(IARC) has concluded, “Crystalline silica
inhaled in the form of quartz or cristobalite
from cccupational sources is carcinogenic to
humans (Group 1)

Avoid breathing dust and contact with skin and eyes.

Use NIOSH certified dust respirator (IM95). This type
of respirator is based on the OSHA requirements for
cristobalite at the time this document was wrilten.
Oither types of respirators may be needed depending
on the job site conditions. Current NIOSH recom-
mendations can be found on the NIOSH web site at
http:/fwww.ede.goviniosh/homepage. html. NIOSH
approved respirators, manufacturers, and phone
numbers are also listed on this web site.

Wear long-sleeved, loose fitting clothing, gloves, and
eye protection,

Apply encugh water to the combustion chamber lining
or base insulation to prevent airborne dust.

Remave combustion chamber lining or base insulation
from the boiler and place it in a plastic bag for disposal.

Wash potentially contaminated clothes separately from
other dlothing. Rinse clothes washer thoroughly.

NIOSH stated First Aid

O Eve: Drrigate immediately

[ Breathing: Fresh air

106

REMOVAL OR INSTALLATION
OF FIBERGLASS WOOL

AWARNING  This product contains fiberglass jacket insula-
tiom and ceramic fiber materials in combus-
tion chamber lining or base panels in gas fired
products. Airborne fibers from these materials
hawe been listed by the State of California as a
possible cause of cancer through inhalation.

O Avoid breathing dust and contact with skin and eyes.

»  Use NIOSH certified dust respirator (IN95). This type
of respirator is based on the OSHA requirements for
fiberglass wool at the time this domment was written.
Other types of respirators may be needed depending
on the job site conditions. Current NIOSH recom-
mendations can be found on the NIOSH web site at
http:/fwww.cde.goviniosh/homepage. html. NIOSH
approved respirators, manufacturers, and phone
numbers are also listed on this web site.

*  Wear long-sleeved, loose fitting clothing, ploves, and
eye protection.

[ Operations such as sawing, blowing, tear out, and spray-
ing may generate alrborne fiber concentration requiring
additional protection.

[ Wash potentially contaminated clothes separately from
other clothing. Rinse clothes washer thoroughly.

NIOSH stated First Aid
O EBye: Irrigate immediately

[ Breathing: Fresh air
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