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How it works ...

1

Integrated beoiler control

The integrated boiler control (IBC) responds to signals from the room thermostat, air
pressure switch, inlet water sensor, boiler water temperature sensor and boiler limit circuit
to operate the circulators, gas valve, igniter and blower. When a room thermostat calls
for heat, the IBC starts the system circulator and blower.,
TheIBC runs the blower to purge the boiler flne 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 IBC will shut down and try the
full cycle again.

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

The IBC 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
reasaom for the problem.

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 ciroulator. 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 stamless 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 31%:'31 to the control moedule to turn
off the gas valve if the temperature in the boiler goes above its setting. (The
circulator will continue to run as long as there is a call for heat.)

System circulator

The system circulator circulates water through the external (system) piping. The flow
rate of the circulator is controlled by the [BC, 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 boiler is below 140°F, the IBC 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 remove.

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
sections. The sensor sends this information to the IBC. The IBC determines how much
to adjust the circulator flow rates to provide at least 140°F water to the cast iron heat
exchanger.

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

€ Combustion air inlet fitting —
3* PVC connection

d Flue outlet — 3° PYC connec-
tion

& Gas valve — negative pressure
regulated gas control

f  Pressureftemperatiure gauge

g Flueway inspection port cover
h Sensor hose trap

i Manual air vent

J  Relief valve

k Thermal fuse — a ane-time fuse
device that shuts boiler off if flue
temperature exceeds its setpoint

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

n Condensate drain connection —
15" PVC female

JAAWARNING

This boiler uses a negative-pressure-
regulated gas valve, set for an outlet
pressure approximately —0.20" water
column,

DO NOT set the outlet pressure higher
than factory setting.
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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.

i

i

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

Indicates presence of hazards that can cause severs
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
builer, before installing. Perform steps in the order
given.

User — This mannal 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 annnally.

Failure to comply with the above could result in
severe personal injury, death or substantial property
darnage.

Write in the CP number in the space anided on
the Istallation certificate on page 90 if not already
shown.

When calling or writing about the boiler— Please
have the boiler model number from the bailer 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 immediatelyagainst the transportation
company by the consignee.

Commonwealth of Massachusetts

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

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

fitter.

+  If antifreeze is used, a reduced pressure back-flow preventer
device shall be used.

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

page 34,

Part mumber 550-142-783/1012

Failure to adhere to the guidelines on this

¢ can result in severe sonal injury,
525‘.1\ or substantial pmpeﬁ;damaée_j -

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 bailer 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 boiler.

Should overheating occur or gas supply fail to
ghut off, D0 NOT turn off or disconnect electrical
supply to dreulator. Instead, shut off the gas supply
at a lecation external to the appliance.

Do not use this boiler if any part has been undar
water. I.mrﬂadlatel%ncall a qualified service techni-
cian to inspect the boiler and to replace any part of
the control system and any gas control that has been
under water.

Combustion air—

DO NOT install combustion air intake wherae thara
is a 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 ?

For Direct Vent units, a carbon monoxide 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. 'I'hehlfh-eﬁﬁﬂencyhﬂat
exchanger can be damaged by build-up or corrosion
due to sediment.

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

Laaks in boiler or piping must be repaired at once
to prevent make-up water. Usa this boller OMLY
in a closad-loop m. Continual fresh make-
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 watar to hot boller. Thermal shock
can cause heat exchanger to ¢

Freeze protection fluids —

MEVER uise automotive or ﬂandugg,lémlantiﬁum.
Use only freeze-protection fluids for hydronic
systems. Follow all guidelines given by the antifreeze
manufacturer. Thoroughly clean and flush any re-

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

Installations must follow these codes:

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

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

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

*  National Electrical Code.

*  ForCanada only: B14%9.1 or B149.2 Installation Code and CSA C22.1
Canadian Electrical Code Part 1 and any local codes.

The GV90+ boiler gas manifold and controls met safe lighting and other

performance criteria when boiler underwent tests specified in AMSI Z21.13
— latest edition.

For the Commonwealth of Massachusetts, read and follow
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 or
substantial property damage.

High altitude installations

GV90+ boiler controls automatically reduce input with increasing altitude.
See Figure 1 for estimated input at altitude as a percentage of sea level
input. Multiply the boiler sea level input by this percentage to obtai
estimated high altitude input. Note that the length of the venting sy

will also have a minor impact on input. Refer to the vent supplemet
further information.

Mo modifications to the boiler should be necessary for installations
5,500 feet above sea level. For higher elevations, the air pressure s
must be changed to a special high altitude switch. Refer to the high alt
kit instructions, page 10. Mote that the gas valve outlet pressure mu
checked (and adjusted if necessary) following instructions on page ¢

DO NOT sidewall vent DIRECT EXHAUST APPLICATI
at altitudes above 5,500 feet. Sidewall venting is only all
for DIRECT VENT lications (ducted combustion a
alritudes above 5,500

WVent length also affects boiler input — the bodler aute
cally derates to compensate for pressure loss through the

See the derate values given in Figure 109, page 103, For
altitude installations, multiply the % in Figure 1 time
value shown in Figure 109 to determine input vs sea le

Service clearances

When possible, install GV90+ boilers with dearances at least as lar
shown in Figure 2 for best service access.

Flooring
The GV9H boiler is approved for installation on combustible floc
but must never be installed on carpeting.

. Do not install boiler on carpeting even if foundati
AWARMING used, Fire can result, causing severe personal injury, «
or substantial property damage.

Figure 1 Estimated GV90+ input at altitude
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Figure 2 Service clearances (recommended)
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Residential garage installation

Precautions

Take the following special precautions when installing the b
residential garage, If the boiler is located in a residential garage,
Z223.1, paragraph 5.1.%:

Mount the boiler a minimum of 18 inchas above tha flc
garage to assure the burner and ignition devices will be no
18 inches abowve the floor.

Lacate or protect the beiler so it cannot be damaged by
vehice.

Minimum clearances
AWARNINGl  You can install GVS0+ boilers in spaces smaller

ure 2, page & recommended service clearances, |
simaller than shown in Figure 4.

Installations with clearances less than show
ure 2, page & must have air openings sized and |
shown in Figure 4.

Always provide at least screwdriver clearance to jacket front pa
for remaval of front panel for inspection and minor service,
If the boiler cannot be serviced in place, pipe the boiler wi
and isolation valves so it can be slid out of the space and s
an adjacent area.

The space has to be equipped with a door so boiler can be
unpiped and remaoved.

Part mumber 550-142-783/1012
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Prepare the boiler conine)

Check orifice plate — replace if necessary

The eorrect orifice plate must be used. Failure to do s
will result in severe personal injury, death or substantia
property damage. The boiler is shipped with a natura
gas orifice plate. It MUST BE CONVERTED to us:
propane.

Natural gas:

For natural gas installations, inspect the silver gas/air orifice plat
marking. It must be the same as the boiler size. If the orifice plate i
stamped with another size, obtain the correct plate from your whaole
galer. The boiler size is stamped where the “X" is shown in the plat
stamping, Figure é.

Propane:

For propane installations, replace the silver gas/air orifice plate
with the red/white plate, per following instructions. Ensure the red
white plate baoiler 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.

Tir inspect the plate only, read the marking on the plate sdge. |
must read the same as the boiler size and fuel, as follows:

Boller model | Matural gas marking Propane marking
GVo0+3 NG 3 BEC LP 3 BEC
GVI0-+4 NG 4 SEC LP 4 SEC
GV90+5 NG & BEC LP 5 BEC
GVI0-+6 MG 6 SEC LFP 6 BEC

T replace the plate, using a manual serewdriver or nut driver, s
Figure 6:

1. Loosen screws 1 and 2 two full turns,

2. Remowe screws 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 «
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-pound
lorgue.

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

DO MOT use electric or pneumatic screwdrivers to re

maove or Hghten the gasfair boss screws, Hand -tighte
only, using manual screwdriver. Should the lorque exces
40 inch-pounds, the threaded holes could strip out
-:ausLn% aninadequate seal of the orifice plate. Failure t
propetly seal the plate to the housing could resultinaga
leak, causing severe personal injury, death or substantia

property damage.
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Prepare the boiler contineq

Install condensate trap

1. Before placing the boiler in position, install the condensate
line, shown in Figure 7. Items shown are provided with the b

Step 1

Step 2

Step 3

Step 4

Step 5

Attach the flue drain hose (C) to the in-line flue drair
nipple (B).

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

Slide the end of the screwdriver or pencl into the ape
end of the flue drain hose (C).

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

Press the in-line flue drain (A) into the flue connectic
(D) and through the seal ring until it reaches the stop
Then tighten the flue connection hose clamp to secur

The flug drain hose (C) should now extend down pas
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
vided to the U-clamp and tighten to secure the conde
trap tee to the rail.

Slide the ends of the condensate trap hose (H) onto tl
condensate drain nipple (G) and the condensate tra
(E). Secure the con ate trap hose at each end wi
hose damps ().

AWARNING Sheck the height of the condensate trap tee o

Before rotating the boiler into position, measur
distance from the condensate tee outlet to the be
of the boiler mounting rails. When the boiler is pl:
position, the condensate tee outlet must be higher
the condensate pump inlet connection {when a
densate pump is used). Increase the foundation b
if necessary.

Part mumber 550-142-783/1012
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Prepare the boiler conine)

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, anc
adjusted if necessary, per the instructions on page 63.

Failure to check gas valve outlet pressure and adjust, i

necessary, could result in severe personal injury, deatt
or substantial property damage. Carefully follow th
guidelines given in this manual.

2. Obtain the GV90+ high altitude kit from your local Weil-McLait
distributor. The high altitude kit contains the high altitude ai
pressure switch.

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

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

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

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

d. Carefully replace the hoses on the new switch, with the red hos
on the hose barb closest to the electrical spa.de conneclors, &
shown in Figure 8 The white hose goes on the other hose bark

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

Rotate the boiler into position

Boiler is shipped on back side. It must be taken off shic
and rotated into correct position.

After installing condensate line, inspecting (replacing if necessary) th
gas/alr orifice and installing the high altitude kit (if required), mow
the bailer 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 beet
completed.

heavy and contains some sheet metal parts whicl
w ma*,' haw: shn.rp edges. Wear gloves when handling ang

er precautions when moving. Failure to do s
w:ll result in severe personal injury, death or substantia

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

3  Antach the jJacket rear panel as shown using (4) #10 1 %2 screw
provided in the accessory bag.

10



GV90+ Series 2 cAs-FIRED WATER BOII

Prepare the boiler contineq

Perform hydrostatic pressure test

Pressure test boiler before attaching water a;g:; piping [exce
noted below) or electrical supply. Remove j top panel b
proceeding.

AAWARNING] Use two wrenches when tightening water piph
boiler, using one of the wrenches to prevent the 1
interior piping from turning. Failure to support the |
piping connections to prevent them from turning«
cause damage to boiler components.

Prepare boiler for test — see Figure 10

Step1 Connecta hose from water supply to fill and drain be
for hydrostatic test. Hose i not included with boiler.

Step 2  Connect hose to boiler drain valve. Make sure hose e
also be used to drain boiler after test.

Step 3 Remove 1" nipple, 1" tee, bushing and pressure/tempe
ture gauge from aceessory bag. Pipe to boiler supply ¢
nection as shown. Use pipe dope sparingly.

Step 4 Connecta nipple and shutoff valve to system supply
connection on the 1" tee. This valve will be used o bl
air during the fill. Valve and nipple are not inchided v
beodler.

Step5 Connecta nipple and shutoff valve to system return
connection at circulator flange. This valve will be uss
bleed air during the fill. Valve and nipple are not inch
with bailer.

Step 6  Install a 3" pipe plug in the relief valve opening, top
the rear boiler section, as shown. Plug is not included
baodler.

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 op:

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

Close bleed valves,

Slowly reapen drain valve {item 2) until test pressure of 45

for 1.5 times boiler relief valve setting — NEVER MORE
75 PSIG) is reached on the pressure gauge.,

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

expand and cause excessive pressure, resulting in s
personal injury, death or substantial property dam

LU

=]

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

Leaks must be repaired at once, Failure to do so can.
age boiler, resulting in substantial property damag

44 DANGER Do not use petroleum-based deaning or sealing
A pounds in boiler system. Severe damage to boile

accur, resulting in substantial property damage.

AAWARNIN

Part mumber 550-142-783/1012
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Install water piping

Usa two wranches when tightening water piping a
boiler, using one of the wrenches to prevent the boile:

interior piping from turning, Failure to support the boile
piping connections to prevent them from turning couls
cause damage to boiler components.

The cast iron heat exchanger return temperature mus
be kept at or above 140°F during all times of operatior

Lo prevent possibility of corrosion due to condensation
This is done automatically, using the boiler's interna
circulators, DO WOT remove or tamper with these cir
culators. Failure to comply could result in severe persona
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 (pased on 20°F temperatura rise)

Boiler loop pipe size, Minimum
GVa0+ 3 or 4 1
GVaD+Goré6 14"

Additional limit controls

Following standard industry practices, if installation is to comply with
ASME or Canadian requirements, an additional high temperaturs
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 manuoal reset high temperature limit betwesn the boile
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 boile
limit control setting (maximum setting 220°F).

Low water cut-off, when required

A low water cutoff device is required when boiler is installed abow
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 abow
boiler. Wire contact as shown in Figure 67, page 56.

If bodler is connected to heating coils located in air han
dling units where they can be exposed to refrigerate

air, use flow control valves or other autornatic means t
Frr.want avity circulation durjngbcmling e. Circu
ation of cold water through the boiler could result i
damage to the heat exchanger, causing possible seven
personal injury, death or substantial property damage.

Backflow preventer

Where required by codes, install a backflow preventer in the cole
water fill line, as shown in suggested piping diagrams on following
pages. Install a check valve if a backflow preventer is not installed.

12
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Install water piping coninue)

Figure 13 Relief valwe installation guidelines Expansion tank

To avold 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
discharge line in a manner that will
prevent possibility of severe burns
or property damage should the valve
discharge.

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

Drischarge line must pitch downward
fromn the valve and terminate at least

&" above the floor drain where amy
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 oceur.

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 mumber 550-142-783/1012

Figure 14, page 14 and Figure 15, page 14 show typical installation of the
expansion tank. Alw teclﬂ locate the air separator and expansion tank as
ghown 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 needad 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
locate this elsewhere in the system.

Diaphragm- or bladder-type tank:

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

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

pressure and charge tank with tank removed from system
i be sure reading is accurate. Boiler relief valve is set for 30
PSIG. Operatin ure of systermn, after temperature expan-
slon above cultfvgﬁez‘ressme, 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-
sion tank, in which the air is directly in contact with tank water.

Connect piping (4" or 3%") 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-Tral
(shown). The fitting reduces gravity flow of water in the piping to the tank,
avolds alr 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 use 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.

[ NOTICE ] Closed-type expansion tank — Follow tank manufacturer's
instructions for filling the tank. Typical tank siz prmrn:les
for approximately 12 PSIG when the tank is ﬁ]fed to the
normal level and system water is cold. Note that boiler relief
valve is set for 30 PSIG. Operating pressure of system, after
temperature expansion above cold fill pressure, should not
exceed 24 PSIG to avoid weeping of relief valve.

13
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Pipe diaphragm- or bladder-type expansion tanks to the b

tom of the separator.

Pipe closed-type (air in contact with water) tanks to the top
the air separator. Always connect the fill line to the expansi
tank location, as shown above and in the suggested pipin

Leger
1 Relief valve discharge piping — see page 12 £
2 Isolation valves
3 Fill valve |
4 Diaphragm-type expansion tank — always locate as |
shown in the suggested piping drawings in this manual
5§ Air separator

*  provide with automatic air vent ONLY when used
with diaphragm-type expansion tanks

*  pipe air outlet to expansion tank when used with
close-type tanks 1

=i —E A
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i

Install water piping coninue)

System water piping methods
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 efficlent and reliable
operation of the bailer and the heating system.
For other piping methods, consult vour local Wedl-
McLain representative.

Circulators

Dro not remove either of the GV90+ internal pumps
for use elsewhere in the system. Both pumps are

uired for proper operation. Removing a pump
m cause the boiler to malfunction. Substantial

property damage could result.

Mever install another pump in series with the
GV90+ 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 musance shutdowns from insutficient

flow.

Circulator flow rate

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

BTUH

FLOW = —_—
TD x 500

Examplas:

Consider a system loop for a system with total heating load equal
b 210,000 Btuh. The desired temperature drop through the system
plping 1s 20°F. Then the required flow rate I

210,000
FLOW = —m8—— =
20 x 500

SIMPUFIED: For 20° temperature drop, FLOW = MBH 7 10.

21 gpm

Circulator head requirement

The circulator must be capable of delivering the required fow
E:ina-r_ the head loss that will accur in the piping. Determine

pipe size needed and the resultant head loss using accepted
engineering methods. The simplified pipe sizing here Is Hmited
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 NOT apply for radiant
heating, fan coil units or commercial installations.

Part mumber 550-142-783/1012

Simplified pipe/circulator selection

1. Install the boiler and piping using the recommended piping
layouts in this manial.

2. Size the piping and components for each cireuit in the space
heating system using Figure 16. At the flow rates listed, the
haad loss in all piping will be 0.04 fest per foot of pipe.
a. Determine the heating load (Btuh) for each circuit.

b. Calculate the flow rate for each circuit using its load.
Tor use a 20°F temperature drop, just divide the
MBH (1,000s of Btuh) by 10.

Example — Flow for 20°F temp drop with 35,000
Btuh:
FLOW = 35 MBH / 10 = 3.5 gpim

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

d. Find the total equivalent length { TEL) of the circuit.
TEL accounts for losses ﬂ]ID‘L'l%]l fittings and valves by
using the equivalent length of pipe that would cause
the same head loss. 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 convec-
tor applications.

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

f. Find the head loss for each circuit:

TEL = 1.5 X Circuit Length {feet)
HEAD =TEL X 0.04 {fsef water column)
g. MNOTE: Size system header piping for the total flow of
all connected zones.
3. Example:

a. For a dreuit with heating 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 feet.

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 3"
finned-tube baseboard to 3.9 gpm, or use 11151:&59-
board and limit flow to 7.1 gpm. If the total load

of the circuit requires more flow, split the circuit
into two Or more,

e AN o

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

Pipasize | MAX Fowrate (GPM) | Pipesize | MAX Flow rae (GPM)
{inches) (inches)

@ 0,04 fest per oot nches) | @ 0.04feet per foat
% 4 2 45
1 8 2% 75
1% 14 3 140
1% 22 4 290

15



GV90+ Series 2 cAsS-FIRED WATER BOILER

Install water piping (ontines

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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Legend

1 lsolation vabves 4 Fone valve
2 Autamatic air vend (with 7 Hose hibb purge valve

diaphragm- eXpan-

d:-l:huni}, n?g:meﬁ:u 8 Boiler pressure/iempers-

tank fitting (closed-type upe gatege

expanson tank]). 10 Differential pressure by-
3 Draphragm- or bladder- pite Talre

iype expansion tank, if 16 Cold water fill line — see

used. (For elosed-type Figure 15, page 14 for

expanaion tark, pipe from typical components

top of air separator to
tank ftuing as in Fig-
ure 15, page 14.)

Pipe sizes (NPT), minimum

Boiler model Mains Circuits
]
GVE0+3 - .
GV0+4 1 fa
GVO0+5 14" Ey

Circuit requirements

See Figurs 19

One-pipa diverter teas systems — The ap-

plication information on this page is based
on two-pipe baseboard systems. To check
whether the internal ci tor can provide
sufficient flow to a one-pipe diverter tee
systemn, use the available head value given in
Figure 1%, page 17.

ts when applying Figure 18

axload | Max feet baseboard Summary
of any aof any circult
circuit (@ 600 Biuhfioot)
6.5 GPM iotal
0 MEH 67 feat (max 4 GPM any circuit)
20°F temperature drop
9.7 GPM iotal
aMEH 55 feat {max 3.3 GPM any circuit)
20°F temperature drop
8.7 GPM
aMBH BA faat {max 3.5 GPM any circult)
30°F temperature drop
nary/secondary piping OMLY, as in Figure 20, page 18.
3 distribution problams, becauss the temperature drop is 30°F,
ing for the GV90+5 as in Figure 20, page 18.

17
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Install water piping o

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 conin

Single-zone radiant heating or heat pump

Radiant heating systems and heat pump systems usually re
systemn supply water temperatures below 140°F, But the boiler ¢
water temperature will be at least 150°F to 160°F during mast of
ing conditions. S0 the piping must include a method of redudn
supply water temperature to the system.

Figure 22 uses two balancing valves to manually adjust the supply:
temperature. Follow the instructions below to adjust these valves. 1
the supply temperature limit control (item 14) as shown to prote
systemn from over-temperature conditions. Note also that this p
requires a separate system circulator, as shown, because of the h
flow rates of radlant and heat pump systems.

Manual adjustment of the supply temperature is limited to &
zone systems because multi-rone systems will cause varying |
making it unlikely an acceptable valve setting could be founc
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
Figure 24, page 20 if you want automatic supply temperature regul
or outdoor reset temperature control.

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

The system circulator must be supplied by th
staller.

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

1. Subtract the design system supply temperature from 150°F
this number the tempearature difference.

Orpen valve 17 and close valve 18,
Start the boiler and system.
Let the system warm up for about 15 minutes.

Note the temperature at gauge 9 (system supply) and gat
{boiler supply).

6. Slowly close valve 17 while opening valve 18 until gauge 9
lower than gauge 8 by at least the temperatura difference |

WMo e b

in step 1.
7. Example: Fora design supply temperature of 100°F, the tenny
ture difference be 150°F minus 100°F, or 50°F, Set they

until gauge 9 reads at least 50°F lower than gauge B.

Part mumber 550-142-783/1012
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Install water piping o

Multi-zone radiant heating system

Multi-zone systems require automatic regulation of the system sup
ply temperature because of widely varying load conditions. Figure 2
{zone-valve zoning) and Figure 24 (circulator zoning) show suggeste:
piping for these systems.

Provide an automatic temperature control valve o
motor-operated valve which can be adjusted for th

desired supply water temperature, This is required t

protect the radiant system from excessive temperatiire
Zone-valve zoning — The suggested piping uses a separate circulato
for system circulation to provide the r flow typical of radian
heating systems and to assure good temperature distribution in th
system when the return water temperature is low.

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

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 connectes
zone valves. Alternatively, use a zone valve zone controlle:

NOTICE Da not use R & C connections for zone valve.

Zoning with circulators — The GV90+ internal systen
circulator cannot be removed from the boiler for use a

one of the zone circulators. It 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 2one 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 ress
of the supply water temperature. Use a motor-operated three-way valv
and an outdoor reset temperature control system.

Legend

1 [Isolation vabres

2 Automatic air vent (with dia m-type expansion tank), or
comnect to tank ftting t;pe?smmn tank). '

3 Diaphragm- or bladder- expansion tank, if used (For closed-
type expansion tank, pipe trom top of air separator to tank fitting

as in Figure 15, page 14.)
Zone valve

4

5 System or zone circulator

6 Flow/check valve

7 Huose bibb purge valve

# Boiler pressure/temperature gauge

9 System supply temperature gauge

10 Supply temperature automatic mixing valve

11 Differential pressure by-pass valve

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

20



GV90+ Series 2 cAsS-FIRED WATER BOIL

Install water piping conin

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

Combination snow melt/space heating systems can have return)
temperature below 60°F, and the return temperature will fluctua
these systems require automatic return water temperature as sho
Figure 25 (zone-valve zoning) or Figure 26 (circulator zoning).

Select an automatic temperature control valve or motor-operated
which can be adjusted to provide a return water temperature of al
&0°F. Any setting higher than 60°F will also be acceptable.

Zome-valve zoning — The suggested piping uses a separate circy
for systemn eirculation to assure good temperature distribution 1
system when the return water temperature is low.,

Circulator zoning — The GV internal circulators must m
removed. Provide a separate dreulator for each zone.

The return water temperature to the boiler mu
at least 60°F. Provide and apply means to regulat
return temperature. Failure to do so can resultin b
control operation problems, cansing possible signit

property damage.

Zoning with zone valves — Each zone in the p
diagrams in this section is shown with an isolation
on each side. Substitute a memory-stop valve for o
these in each zone in order to use the memory-stop
tor balancing flow as well as isolation.

Do not use R & C connections for zone valve.

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

Zoning with circulators — The GV90+ internal s
circulator cannot be removed from the baoiler for
one of the zone circulators, It must rerain as shi
from the factory to allow proper flow control insic
boiler. You will need a circulator for each zone. Pr
circulator relays or circulator zone controller. The
tem circulator must be supplied by the installe

N

Legend

1 Isolation valves

2 Automatic air vent (with diaphragm-type expansion tank), «
connect to tank fitting ( closed-type expansion tank).

3 Diaphragm- or bladder-type expansion tank, if used (For dose

type expansion tank, pipe from top of air separator to tank fttic

as in Figure 15, page 14.)

Zome valve

System or zone circulator

Flow) check valve

Huose bibb purge valve

Boiler pressure/temperature gauge

System supply temperature gauge

10 Return temperature automatic mixing vahee

11 Differential pressure boy-pass valve

16 Cold water fill line — see Figure 15, page 14 for typical compaonen

88 = o e

Part mumber 550-142-783/1012
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Install water piping o

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 wit
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 valve in the boiler supply Lﬁﬂping, as shown Ir

Figure 27, to prevent gravity circulation during the cooling cycle.
If boiler is connectad to heating coils located in air handling units when
they can be exposad to refrigerated air, use flow control valves or othe:

automatic means to prevent gravity cdreulation during cooling cycle

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 controller

1

Do not use R & C connections for zone valva.

NOTICE |
Zoning with circulators — The GV90+ internal systen
eirculator cannot be removed from the boiler for use a
one of the zone dreulators. Tt must remain as shipped
from the factory to allow proper flow control inside the
boiler. You will need a circulator for each zone. Provide

cireulator relays or circulator 2one controller.
. Chilled water systems often use cdosed-type expansion
tanks, as shown in Figure 27, DO NOT install automatic

air vents om these systems.

& o

S

23

Izolation valwes
Air separator

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

System circulator
Flowcheck valve
Baoiler pressureftemperature gauges

Cold water fill line — see Figure 15, page 14 for typical
COMpOnents

Balancing valve
Chiller

Strainer

Check vabve
System supply
System return

Part number 550-142-783/1012
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1. Multiple GV90+ boilers can be controlled using any
boiler controlfsequencing system that provides an
isolated contact for call for heat {connected to the
boiler's T-T terminals).

Piping multiple GV90+ boilers

. See suggested piping diagrams in this manual,
Contact Weil-MeLain for assistance for systems
not covered.

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

Part mumber 550-142-783/1012
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GV90+ Series 2 cAsS-FIRED WATER BOILER

Multiple boiler water pipi

Easy-Fit® piping installation

1.

Main header and Easy-Fit® Manifold pipe sizing.

a.  MNew system — See page 15.

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

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

Provide connections in main header for Easy-Fit? manifolds a
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 o
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 show:
in Figure 30 and Figure 31.

b. Return manifold must be on the return side of the main anc
:mppl].r manifold must be on the supply side of the main. Draw
111 this mannal show flow in system main from right to
E?'xtem flowing left to right, reverse the locations o

the mum olds accordingly.

Connect from Easy-Fit® manifold branches to boiler supply anc

return connections using copper or steel pipe, sized for the require
flow rate.

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

Install main system air eliminator and primary circulator in sup
ply piping as shown in piping diagrams. Place expansion tank o;
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
Imuunsnl’tggumlbml.&rﬂumngandsystem piping, including
limits and other devices often required by local codes.

. Figure33, 26 and Figure 34, 27 are three-dimensiona
mlg:ung draphi%legs nftypmal rnultf[;rﬁlg:bmler installation.

d. Figure 35, page 28 shows recommended piping when an isolat
ing heat exchanger is needed.

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

When using isolation valves on each boiler, some code
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may require providing a low water control and additiona
limit for each boiler. Consult local codes to determing
if omission of the individual boiler isolation valves ma
allow the use of a single water level control and additiona
limit for the entire multiple boiler system.



— Figure 32

11 Check valve or backflow preventer, as required by applicable
codes

12 Isolation valve

13 Water flow switch { when used)

14 Supply water temperature control {when used)

15 Low water cutoff (when used) (place above primary header)

16 Cold water fill line — see Figure 15, page 14 for typical
cﬂmpmti

18 System supply
19 System return

20 (Mot shown) Boiler relief valve and discharge piping, installed
per GV90+ Boiler Manual

30 Long end of manifold
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Venting & air — general

4\ DANGER

:

i

i

i

G904+ boilers must be vented and
n.ll:\pllud with combustion and venti-
lation air using piping and methods

described in this manual.

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

Inspect finished vent and air
tlm?nughl}r to ensure all are a?fgglhgt
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 vent/fair pi configurations
covered in the E\%]El]gr boiler manual
cannot be applied for a particular
installation, contact Weil-McLain for
assistance. Other confipurations may
be available.

Where vent piping is routed through
an unheated space, apply minimum
1 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 U.S.
installations or C5A B149.1 or B149.2
for Canadian installations.

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

If used, a masonry chimney can
OMLY ba 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 GV boilers. NO OTHER
aﬁmm fireplace can be connected
to 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)
must be inspected at least once annu-
ally to verify condition.

Failure to comply could result in severe
persomal injury, death or substantial

property damage.

Part mumber 550-142-783/1012

When removing a boiler from an existing
common vent system

The GV90+ boiler cannot be common vented with any other
appliance. When an existing boiler is replaced with a GV90+ baoiler,
the GV baoiler CANNOT use the existing common vent. The GV90+
bodler 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 verification

At the time of removal of an existing boiler, the following steps shall be
followed with each appliance remaining connected to the common venting
gystem placed in operation, while the other appliances remaining connected
to the common venting systemn 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 deficiencies which could canse an unsafe condition.

2. Test vent system — Insofar as is practical, close all building doors and
windows and all doors between the space in which the appliances
remaining connected to the common venting system are located and
ather spaces of the building. Turn on clothes drvers and any appliance
not connected to the common venting system. Turn on any exhaust
fanz, such as range hoods and bathreom exhausts, so they will oper-
ate at maximum speed. Do not operate a summer exhaust fan, Close
fireplace damypers.

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

5. After it has been determined that each appliance remaining connected
to the commuon 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 common venting system should be corrected
so the installation conforms with the National Fuel Gas Code, ANSI Z223.1
— 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 coninve

Provide combustion air:

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

may be required

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

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

Vent and air termination options

1. 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 materfals.

DIRECT VENT installations

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

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

3. Ifotherappliances 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 exhauost installations, Follow all instructions in this manual
{see page 49 for air opening instructions) and all applicable codes to
provide required air openings.

DO HOT 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.

30

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.

Awoid 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 solutions

Chlorinatad waxes/cleanars

Chlorine-based swimming pool chemicals

Calcium chloride used for thawing

Sodium chloride usad for water softening

Refrigarant laaks

Paint or vamish removers

Hydrochloric acid/murlatic acid

Cements and glues

Antistatic fabric softeners used In clothes dryers

Chilorine-type bleaches, detergents, and cleaning
sohvents found in household laundry rooms

Adhesives used to fasten bullding products and
other gimilar products

Excessive dust and dirt

Araas likely to have contaminants

Dry cleaning/laundry areas and establishmants

Swimming pools

Maetal fabrication plants

Beauty shops

Refrigaration repair shops

Fhoto processing plants

Auto body shops

Plastic manufacturing plants

Fumiture refinizhing areas and establishmeants

MNew bullding construction

Part number 550-142-783/1012
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injury, death or substantial property

damage. Thi

1or
Air manifold sizing

1. See Figure 110, page 104 for minimum cross sec-
Honal area of combined air ducts.

OR

2, CALCULATE required cross section (for area in
square inches):
a. MIN. AREA =TOTAL MEH INPUT DIVIDED
BY 2
3. Example:

a. A multiple boiler system with (4) GV9045
boilers has a total input of 4 x 140 = 560 MBH
(560,000 Btuh).

b. The required duet cross sectional area is:

<. MIN. AREA = 560 DIVIDED BY 2
= 280 aq. inches

o [am

The air manifold inlet of GV90+ boilers is part.
with regard to spacing from adjacent boiler ver
minations and air inlets with the clearances spec
restrictions shown in Figure 41, page 35. The we
(MOT VERTICAL) shown in this manual for di
VENTS MUST BE TERMINATED THROUGH Tt

Part mumber 550-142-783/1012
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See page 37 See page 39 See page 41 See page 43 See page 45 Ses page 51 See page 53
Pl Maze M. e hax, Mz, s,
Length Length Length Length Length Length Length
(feat) {faet) (fear) (feet) (fet) [fesat) (feat)
=3 100 100 100 100 100 100 100
=i} 100 100 100 100 100 100 100
-5 100 100 oo 100 100 100 100
& 100 100 100 100 100 100 100
Equivalent feet for elbows — deduct from masx mum equivalent lergth of piping (does not apply 1o temmination ftirg s)
« 7 feet per for each 34nch 907 long-radius or 457 el bow
= 16 feet for each 3-Inch short-radius albow
Use cnly PAVC plpe DO NOT use CRVC or ABS with concentric termination kits.
IPEX 3" PVC concentric wanit kits can b2 used with standard PWC plpe, fittings and cament (ANSIASTM D1785) except whare UL
Mot 1: 5636 compliance Is required. For ULC 5636 compllance, all pipe, fittings and cement must be IPEX System 636, When using [PEX

kits, use only IPEX product code 196006 for 2° venting.

Contact Well-McLain for crdering Information and avallability of Well-McLain venting kits.

iz

Part number 550-142-783/1012
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i

Venting & air — general )

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

local codes
Standards for installations in:
Item Material
United States Canada
Plastic piping materials
PUC schadule 40 BNSASTM D1785
Vent or air pipe PUC-DWV (Mole 1) ANSIASTM D2685
&
fittings CPVC schaduls 40 (Mate 1) ANSIASTM F4d1 Plastic vant pipa must ba cartifiad to
LUILC SE36 when required. (Mote 2)
ABS-DWV schedule 40 (Nate 1) AHSIASTM D2661
Air pipa can ba any of those listed at
PVC ANSI/ASTM D2564 & FE56 | left if acceptable for local codes.
Cormani & primor CPYC (Note 1) ANSIASTM F423
ABS (Mole 1) BHSIASTM D2235
AL29-4C piping materials
Haal Fab, Ing. — Sal-T-\len®
Vent pipe 2.6
AL2E-4C -Flix, Ing. — Z-Vent |1 Cartified for Categary IV and direct vent|
mm Disra-Vent — FashSaal™ appliance venting
Metal-Fab, Inc. — CORR/GUARD
Weil-McLain bird screens (purchase separately)
Weil-McLain 3" went screer:
bird screens Wb part numbser 383-500-105
Mote 1= D0 MOT use DWW, CPVC or ABS when using concentric vent termination. Use ONLY PVC schedule 40,
Mote 2: IFEX PVC concentric terminations utilize FVC pipe/fittings certified to ULC 5636, Where ULC 5636 compliance is required, use
omly 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 usi -MicLain plate or concentric PVC termination ). DO MOT mix piping from different vent
pipe manufacturers unless using :gnp‘tm Epau.ﬁ.cnlh' designed for the purpose by the mamifacturer.
JAWARNING| Plastic piping— Do not attempt to connect different types of plastic piping together.
AWARNING| DO NOT use cellular core pipe.

AWARNING] ALL vent and air pipes require a BIRD SCREEN at each tarmination. Most kits do not

include the bird screens. Purchase bird screens separately from Weil-McLain or vent kit

supplier if not incduded. [Note — bird screening is integral to the Wedl-McLain sidewall vent

cap, supplied standard with all GV90+ boilers. No additional sereening is required. ]

Part number 550-142-783/1012 33
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Commonwealth of Massachusetts installations

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

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

34

installed in every dwelling, building or structure used in
whaole or in part for residential purposes, including those
owned or 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:

1. INSTALLATION OF CARBOMN MONOXIDE DETEC-
TORS. At the time of installation of the side wall horizon-
tal vented gas fueled equipment, the installing 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 pas equipment is
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 strue-
ture served by the side wall horizontal vented gas fueled
equipment. It shall be the responsibility of the property
owrer to secure the services of qualified licensed profes-
sionals for the installation of hard wired carbon monoxide
detectors
a. Inthe 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. Intheevent that the requirements of this subdivision
can not be met at the time of completion of installa-
tion, the owner shall have a peried of thirty (30) days
to comply with the above requirements; provided,
however, that during said thirty (30) day period, a
battery operated carbon monoxide detector with an
alarm shall be installed.

2. APPROVED CAREON MONOXIDE DETECTORS. Each
carbon monoxide detector as required in accordance with
the above provisions shall comply with NFPA 720 and be
AMSI/UL 2034 listed and IAS 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-hall (1/2) inch in size, “GAS VENT DIRECTLY BE-
LOW, KEEP CLEAR OF ALL OBSTRUCTIONS."

4. INSPECTION. The state or local gas inspector of the
side wall harizontally 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)1 through 4:

. The equipment 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 Approved 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 include:

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
venting system.

(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:

l. 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 of all 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 number 550-142-783/1012
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Vent termination requirements

Figure 41 The vent termination must be located to meet all requi a ments be I (also apglles to vertical vant terminations).
For Canadian installations, I:l'EI'Bf to the reguirements of CSA B149.1 or B149.2 Installation Code.

m e

These symbols represent Sidewall with separate Sicewall direct Sidewall
all GV VENT terminations vent & air pipes exhisust concentric plpes

I I ®= Diract vent = 12" VEMT
Direct exhaust — 487

e~ @™

I 4 1 foot above or g
3 et above (not ,: | 3 feet above
ilfwithln‘lﬂhﬁow “‘m":u“'“ n inlﬂllnlhﬂT
1 1 1
—@&R) — —
1 1 1
FORCED AR MON-MECHANICAL METER, REGULATOR,
INTAKE AR INTAKE RELIEF VALVE, etc.
DO NOT TERMINATE:
N DIFECT VENT SYSTEMS — .?‘
Awnid spaces whare wind —
. esidies can causo
DO NOT reciroulation
terminate
above a - —= \
public

waboway ' @ ® Il consiDER

wWiNDOW
The vent plume
can bjjock the
wiew when the
12 inches min, rir vent Is located

D0 ROT bermiraie above & a windowa

door of window —

condensake can freezs and

[ || [ [T 1] cawse lce formations

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 — Sidewal

Allowable vent/air pipe materials & Figu

lengths

AWARNING se n:mlj,r the vent materials and kits

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

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

Determine termination location

. The ventfair 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 abjects, such as stones or balls,
or subject to builﬁup of leaves or sediment.

2 |

Multiple vent/air terminations

l. When terminating multiple GV90+ baoilers,
terminate each vent/air connection as described
in this manual. Step 2

All vent pipes and air inlets must
pip Stop 3

terminate at the same height to avoid
possibility of severe personal injury,
death or substantial property damage.

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

3. The air inlet of a GV boiler is part of a direct

vent connection. It is not classified asa forced air Step 6
intake with regard to spacing from adjacent boiler
vents.
4, Combustion air (NOT vent piping) can be mani- Step 7
folded as shown in Figure 37, page 31,
Step 8

Norice | TheWeil-McLain vent/air termination

cap can be used to terminate the vent
pipe for multiple boiler applications Step 9
using the manifolded combustion
air option. The vents must be lo-

ure 41, page 35 and Figure 38, page 31.

cated fulluwing,duewsh'ittiw in Fig- Step 10 Install a hanger support within 6 inches of any upturn in

procead with vent/air installation until you have read
page 29 through page 35.

Install the boiler in a location that allows pmlpﬂ 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 lengths must not exceed the
values shown in Figure 39, page 32

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

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

the piping.

Part mumber 550-142-783/1012
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GV90+ Series 2 cAsS-FIRED WATER BOILER

DIRECT VENT — Sidewall »

Install Weil-McLain vent/air cap
The inside and outside cover plates are stamped to iden

iy the exhaust (vent) and intake (air) openings. Malks
sure to orient the plates correctly.

1. Locate termination opening and avoid obstructions:

i
b

[

d.

Usze the template supplied with the termination kit.

Locate the template on the outside building surface where the
penetration is to be made.

Make sure there will be no obstructions that might preven
proper placement of the termination.

Usze the template to mark the locations for the four mounting
holes, flue plpe and air pipe. Level the template with a spirl
level.

For the Weil-McLain plate, the template must be level t

A

ensure the flue and air pipe will be side-to-side, as showr
in Figure 45, Failure to comply could result in seven
personal 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 anc
air pipe openings. Then drill the large openings from bath th
inside and outside.

The flue pipe and air piﬁ may be run through a rectangula
cutout (as marked on the template) in Heu of two separab
holes if desired.

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

i
b

[

d.

&
f.

Cut the flue pipe so the extension through the wall will cans
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 flue and air pipes throngh the opening(s)
Slidrpt?:f in.ridf wall plate :J-W_rthg t?ju pipes%rhnd into positio
on the inside wall.

Position the inside plate so the flue pipe and air pipe slop
downward slightly toward the boiler (174" 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.

3. Test fit the vent/air termination on the vent pipe. Make sure th
vent pipe fully penetrates the termination socket and the air pips
butts against the interior stops,

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

5. Secure the lermination in place using the four #10 % 14" sheet meta
screws and lock washers (see Figure 46).
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Allowable vent/air pipe materials &
lengths

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

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 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 not exceed the maximum lengths
of the outside vent piping shown in
Figure 47, page 39. Excessive length
exposed to the outside could cause
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

I. When terminating multiple GV90+ buoilers,
terminate each vent/air connection as de-
seribed 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 shown in Figure 48, page 40 for
U. 5. installations. For Canadian installations,
provide clearances required by CSA B149.1 or
B149.2 Installation Code.

3. The air inlet of a GV 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.

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

JAWARNING
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Install the bailer 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 43, page 40.)

Use only the vent materials listed in Fi 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.

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

The air piping must terminate in a down-turnad albow as shown above.
The vent piping must terminate in an elbow 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:i'ring 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 a IE:nger support within 6 inches of amy upturn in the piping.

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

The vent and air pipes may run up as high as 4 feet with no enclosure. The
went and air pipes must be secured with braces, and all dearances and lengths
must be maintained. Space braces no further than 24 inches apart.

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.
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For multiple boiler 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
following 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 a
desired to the air pipe outside diameter.

Went 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 diameter:

* 4" hole for 3" PVC

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

Use a sidewall termination plate as a template for correct location

of hole centers. Sidewall termination plates are included with th

Weil-McLain sidewall vent/air plate kit, shipped with each boiler

Follow all local codes for isolation of vent pipe when passing

throngh floors or walls.

Seal exterior openings thoroughly with exterior caulk.

Termination and fittings

1.

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

When completed, the air termination coupling must be orients
at least 12 inches below the vent termination and at least 12 inche
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 i
Figure 47, page 39,

Maintain the required dimensions of the finished terminatior
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 thar
shown in this document. Condensate could freeze and block ven

pipe.

If extending the vent and air pipes out from the wall

40
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DIRECT VENT — Sidewal

Allowable vent/air pipe materials & Figu

lengths

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

Usze anly the vent materials and kits listed
AWARNING 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-
Hon will not exceed the maximum length given in
Figure 39, page 32,

3. This termination requires a 45-degree elbow that
iz not supplied with the termination kit. The
maximim 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 GV30+ boilers, install Step 1
each concentric termination as described in this
manual.

AWARNING] Al vent pipes and air inlets must ter- Step 2
minate at the same height to avoid pos-

sibility of severe personal injury, death or

substantial property damage. Step 3
2. Place wall penetrations to obtain minimum
clearance as shown in Figure 51, page 42 for 1. 5.
installations. For Canadian installations, provide Step 4
clearances required by C5A B149.1 or B149.2 In-
stallation Code, Step 5
3. The air inlet of a GV boiler is part of a direct
vent connection. It is not classified as a forced air Steb &
intake with regard to spacing from adjacent boiler P
vents.
Step 7
Step 8
Step 9

Read and follow all instructions in this manual. DO NOT
procead with vent/air 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 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 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 fool See
page 48 for general guidelines.

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

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

the piping.

Part mumber 550-142-783/1012
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DIRECT VENT — Sidewall »

Install termination — concentric pipes

1. Assemble the vent termination as described for concentric termi-
nations, on page 47.

[AWARNING] 1 necessary, you can shorten the lengths of the inner ang
awARMNG, outer pipes for ashorter finished assembly. But you mus

ensure the pipes butt correctly at both ends. Failure i
properly assemble the concentric termination can resul
in flue gas recironlation, causing possible severe persona
injury or death.

2. Wall penetration:
a. Preferably, use a thimble with a 4%4-inch hole. IF not using «
thimble, carefully use a hole saw to cut a hole not larger thar
4% inches in diameter through the wall. The finished hol:
st provide a solid stop for the rain cap ribs, as shown in the
inset to Figure 52,
3. Secure the termination in place so the rain cap will butt against the
outside wall or outer ﬂmimﬂle plate as shown in Figure 52, page 42

4. 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, anc
must not rest its weight on the boiler fittings. Failure t«

properly :uﬁt the vent and air piping could result ir
vent piping damage, resulting in possible severe persona
injury, death or substantial property damage.

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

The damps used on the outside of the termination pip
must not cut into the pipe or contain sharp edges tha
cotld cause a crack to form.

: When inserting the partially-assembled terminatior
kit through the wall penetration, wrap plastic or othe

protection over the end of the exp assembly to pre
vent debris from entering the pipes. If the air passage:
become blocked, the I:m'f will not operate. Onee the
rain cap has been cemented to the assembly, there is m
way to correct the problem. The assembly would hawv
to be replaced if it were cut to be removed and cleaned
Altering the assembly in any way could result in seven
personal Injury or death due to toxic flne product emis
shons.

When using AL294C stainless vent pipe, use the ven

pipe manufacturer’s PVC adapter when connecting t
the concentric vent attachment.

5. After the assembly has been positioned in the opening and all sup.
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 38, page 47.
b, Cement the rain cap in place as shown.
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Allowable vent/air pipe materials &
lengths

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

. 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 39, page 32,

Determine termination location

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

2. The terminations must comply with clearances 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)

l. When terminating multiple GV30+ baoilers,
terminate each vent/air connection as described
in this section.

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

2. Place moof penetrations to obtain minimum clear-
ance of 12 inches between edge of air intake elbow
and adjacent vent pipe of another boiler for U. S,
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 GV boiler is part of a direct
vent connection. It is not classified asa forced air
intake with regard to spacing from adjacent boiler
vents.

Prepare roof penetrations

I, 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 combuis-
tible or noncombustible 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 haole,

Part mumber 550-142-783/1012
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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 baoiler in a location that allows proper routing of all vent
and air piping to the selected sidewall location.

Make 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 wlwmghnm in Figure 39, page 32.

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

The air piping must terminate in a 150-degree return bend or down-
turned elbow as shown above. The vent piping must terminate in a
coupling pointed upward as shown above.

Install vent and air piping between the boiler and the vertical termina-
tions. & horizontal piping downward toward the boiler at least 1/4
inch per foot. Install pipe supports every 5 feet on both the horizontal
a.nd‘ia'lin:alrum[ustﬁa hanger support within 6 inches of any upturn

in the piping. See page 48 for general guidelines.

Inzert 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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fﬁm the air and vent holes to provide the minimum spacing
wit in Figure 53, page 43,

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

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

Termination and fittings

44

Prepare the vent termination elbow and the air termination elbov
{Figure 53, page 43) by inserting bird screens. Bird screens must by
purchased separately. See the parts list at the end of this manua
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 pip
no further than 12 inches from the center of the vent pipe. Thi
placement avoids recirculation of flue products into the combus
tion air strearm.

The vent piping miust terminate in an up-turned coupling as show
in Figure 53, page 43, The top of the coupling must be at least |
foot abowe the air intake. The air inlet pipe and vent pipe can
located in any desired position on the roof, but must always be nc
further than 12 inches apart and with the vent termination at leas
1 foot abowe 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 document. Condensate could freeze and block vent

pipe.

Also maintain maximum center-to-ceénter
distances between the vent and air pipes for
each boiler as shown in Figure 53, page 43.

Part number 550-142-783/1012
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DIRECT VENT — Vertical

Allowable vent/air pipe materials & Flgu

lengths

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

AWARNING] 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 bailer 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
maximim vent/air pipe lengths include allowance
for this elbow.

Determine termination location

Locate the concentric vent/air termination using the

following guidelines:

. The concentric vent/air assembly must terminate
as shown in Figure 56, page 46.

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

3. Locate the termination so it is not likely to be
damaged by fnreign objects, such as stones or balls,

or subject to buildup of leaves or sediment.

4. For Canadian installations, follow requirements of Step 1
C5A B149.1 or B149.2 Installation Code.

Multiple vent/air terminations Step 2

1. When terminating multiple GV90+ boilers, install
the concentric vent/air termination assemblies as

deseribed in this manual. Step 3
AWARNING] Al vent outlets must terminate at the
same height to avoid possibility of severe
it - Step 4
personal injury, death or substantial
property damage.
2. Place roof penetrations to obtain minimum Step 5
of 12 inches between centers of adjacent vent
pipe of another boiler for 1. 5. installations (see Step &
Figure 56, page 46).
3. The air inlet of a GV90+ boiler is part of a direct Step 7

vent connection. It is not classified asa forced air
intake with regard to spacing from adjacent boiler
vents.

Prepare roof penetrations

1. Roof penetration hole: Step 8

a. Cuta5-inch diameter hole to clear the 4%4-inch
termination outside diameter.

b. Insert a galvanized metal thimble in the vent

pipe hale. Step 9

2. Follow all local codes for isolation of vent pipe when

Read and follow all instructions in this manual, DO NOT
procead with vent/air 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.

Went 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 penstration components
as instructed in this section. Provide the supports indicated
and mount the termination assembly. See “Prepare roof
penetrations” on page 45 and “Mount concentric termina-
tion" on page 46.

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

passing through floors, ceilings and roofs. Step 10 Install a hanger support within & inches of any upturn in

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

the piping.

Part mumber 550-142-783/1012
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Mount concentric termination
1. Mount the termination as shown in Figure 57, page 46.

2 Sugﬁn the concentric vent/air termination at the roof penetration
as shown in Figure 57.
*  The supports/bracing used must support the termination
assembly to prevent vertical slippage or sideways movement.
*  Theclamps used on the outside of the termination pipe mus
not cut into the pipe or contain sharp edges that could caus
a crack to form.

The vent and air piping must be securely supported
and must not rest its welght on the boiler fittings. DC
MNOT drill or screw into either the vent pipe or air pipe
Failure to properly su the vent and air piping coul
result in vent piping damage, resulting in possible sever:
personal injury, death or substantial property damage.

When inserting the partially-assembled terminatios

kit through the roof penetration, wrap plastic or othe
protection over the end of the exposed assembly to pre
vent debris from entering the pipes. If the air passage
become blocked, the boiler will not operate. Once th
rain cap has been cemented to the assembly, there is ne
way to correct the problem. The assembly would haw
tor be replaced if it were cut to be rem and cleaned
Altering the assembly in any way could result in seven
personal injury or death due to toxic flue product emis

SI01S.

When using AL294C stainless vent pipe, use the ven

pipe manufacturer's PYVC adapter when connecting b
the concentric vent attachment.

. Do not connect any other appliance to the vent pipe o
multiple boilers m:ammgswnt pipe. PP
3. After the assembly has been positioned in the roof opening ang

all supports have been attached, install a bird screen (purchass

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 it
Figure 58, page 47.

b. Cement the rain cap in place.
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Concentric termination assembly (sidewall or vertical)

Figure 58 3" PVC concentric termination assemblm— DO MOT
attach the rain cap until the termination has been
inserted through the roof or wall and all supports have

been installed.
Bird screan
@ e Rain cap
:ﬁ ﬂrﬂ ‘-"
[
: l
‘ﬁ - -
FINISHED
ASSEMBLY

ZIN

@ Rain cap @
3 o ‘- i
"*' l
See kit mfr's
§ ® info for
xg dimensions
|
camirs camt
3 Yting | f
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Assembling concentric termination

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

fa

nation assembly.

Prepare the bird screen (purchased separately if
not included with the kit). Cut the bird screen to
size if required. If the bird screen must be trimmed,
cut the bird screen to fit the outside diameter of
the PVC inner pipe supplied with the termination
kit.

Partially assemble the vent termination kit in the
sequence shown in Figure 38, 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 supports have been installed.
Follow instructions to cover the end of
the assembly with plastic befors inserting
through the roof penetration to prevent
debris from blocking the air passages.

Use 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.

Clean all pipe ends and fittings.
Diry thoroughly.

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

. 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.

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

]
H

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

i
'

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

If necessary, you 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, 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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For each joint:

b,

[ =

Handle fittings and pipes carefully to prevent
contamination of surfaces.

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

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

. Apply a second coat to both surfaces, Avoid

using too much cement on sockets to prevent
cement buildup inside.

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

Wipe excess cement from joint. Check joint to
e sure asmooth bead of cement shows around
the entire joint.

Maintain minimum dearance of %18 inch between
vent pipe and any combustible wall or material.
Seal wall or floor penetration openings following
local code requirements.

DIRECT EXHAUST ONLY

DIRECT EXHAUST installations — air
inlet opening protection: Obtain a bird
screen (sized for air inlet fitting) from
Weil-McLain. Insert the bird screen into
the air inlet fitting to prevent foreign
objects from entering the opening.

1. PVC/ABS pi

ST P R e L ] R L S P

the Weil-McLain plate or the concentric termination).
Use only the starter made by the vent pipe manufacturer.
See Replacement parts section for available AT29-4C
stainless vent starters.

— 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.

The vent pipe end must be smooth and chamfered to
prevent possible damage to sealing gasket in vent pipe
adapter.

2. Inspect vent adapter and air inlet fitting (above) — verify no ob-
structions or foreign objects inside.
3. Vent pipe

4. Air

Loosen vent adapter clamp screw.

Measure 344 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 tightening the adapter damp securely. Do

e T e ot with the TatLri

gasket, The clamp is only to hold the pipe in place.

Do not apply excessive force or bend the vent adapter

or vent pipe when inserting. The adapter or seal could

be damaged.

pipe

Clean the outer surface of the boiler end of the air pipe.

Apply silicon sealant {Dow Corning 732™ or equivalent) to

g]e outside end of the air pipe and to the inside of the air inlet
tting.

Insert the air pipe into the air inlet fi and give a 1/4 turn

o ensure coverage. Support until ﬂﬂtﬁnt has dried.

Part number 550-142-783/1012
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DIRECT EXHAUST — Boiler room air openings

Combustion air provision

The GV 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
manial.)

The boiler room must be fitted with combustion air openings large enough
to provide air for all appliances in the room. Use the following 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

Air openings provide for ventilation (as well as combustion air) to prevent
averheating 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.

Afr openings must be sized to handle all appliances and air
movers (exhaust fans, etc.) using the air supply.

The sizing given in Figure 60, page 50 is based on the National Fuel Gas
Code, ANSI 22231, allowing adequate air openings for gravity-vented gas
appliances (Category I} in addition to that needed for the GV boiler.

The air openings recommended in Figure 80, page 50 will allow adequate
ventilation and combustion air provided the boiler room is not subjectad
to negative pressure due to 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 raduction for any installed
louvers or grilles. Be sure to consider this reduction when sizing the air

openings.

Part mumber 550-142-783/1012

Special considerations

Tight construction

ANSI 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 w:llil‘fanels._. 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 ive
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
OF space.

Motorized air dampers

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

*  Prevent the boiler from firing if the damper is not
fully open.

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

To 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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B

er room air openings o)

st applications — ALL OPENING SIZES ARE FREE AREA

vith ather appliances if
ended service clearances

30+ boiler
TH other
nces 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+ boiler
WITHOUT other
appliances in room

nings, each at least:
inch per 1,000 Biuh
liances in the room

TWO openings, each at least:
1 =quara inch per 4,000 Biuh
of all appliances in thea room

nings, aach al least:
inch per 4,000 Biuh
liances in the rmoom

—0OR —

ing **, each at least:
inch per 3,000 Biuh
liances in the room

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

—OR—

ONE opening **, each at laast:
1 square inch per 3,000 Bluh
of all appliances in tha room

nings, each at least:
inch per 4,000 Biuh
liances in the room

—0OR —

ing **, each at least:
inch per 3,000 Biuh
liancas in the room

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

— O —

OME opening **, each at least:
1 square inch per 3,000 Btuh
of all appliances in thea room

nings, each at least:
inch per 2,000 Biuh
liances in the room

—0OR —

ing **, each at least:
inch per 3,000 Biuh
liances in the room

TWO openings, each at least:
1 square inch per 2,000 Bluh
of all appliancas in the room

—0OR—

OMNE opening **, aach at laast:
1 square inch per 3,000 Bluh
of all appliances in the room

ustion air apening can be used for cazes b, € or d above, sized az

ithat

op=ning must communicate directly o the outdoors or to a space that

ates directly with outdoors (WOT o an interior space).
the opening misst ba within 12 inchas of the ceding.

ea of the opening must be at least equal to the sum of the arsas of all
wvant connactors in the spaca.

1 gir openings are nasded whean the boilar (and other appliances) are
iace with a volume MO LESS than S0 cubic feet per 1,000 Btuh of all ap-
space. That is, total the input of all appliances in MBH (1,000's of Biuh),
iig total fimes S0. The building MUST NOT ba of fight construction.

total mput of S00 MEH {500,000 Btuh), the minimum volume would be
100 cubic feat 3,128 square feet if cailing hesght is 8 feet).
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DIRECT EXHAUST — Si

DO NOT sidewall vent DIRECT EX-
HAUST APPLICATIONS at altitudes
above 5,500 feet. Sidewall venting is
only allowed for DIRECT VENT ap-
plications (ducted combustion air)
at altitudes above 5,500 feet.

NaTICE

Allowable vent/air pipe materials &
lengths

MiNgl  Use anly the vent materials and kits
(AwARNING listed in Figure 40, page 33, Provide
plipe adapters if specified.

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

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

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
damaged by foreign objects, such as stones

or balls, or subject to buildup of leaves or
sediment.

Multiple vent/air terminations

l. 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 enclasure around the vent
pipe. The vent termination must exit
through the enclosure as shown in Fig-
ure &1, page 51, maintaining all required
clearances.

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.

L. ‘Wall penetration:

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

Part mumber 550-142-783/1012

Figure 6

Step 1

Step 2
Step 3

Step 4

Step &

Step T

Step 10

Step 11
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page 49 and page 50.

Install the boiler in a lecation 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,

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

Prepare the sidewall 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 b.n'lclamveut.l'mrplatefwlﬂmut
air piping connected). It can also terminate usin amuphnﬁnrduwn-tumed
elbow, or snorkeled and terminated with an ustration above,
The coupling or elbow must butt against the outside plate.

Install vent piping between 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 pipe supports every 5 feet on both the horizontal and vertical runs.
Install a IEE anger support within 6 inches of any upturn in the piping.

Attach the vent termination exterior piping, if used: Use any of the con-
figurations shown abowve, as needed to ensure clearance above grade or
snow line.

The vent pipe may run up as high as 4 feet with no endosure. The vent
pipe must be secured with braces, and all clearances and lengths must be
maintained. Space braces no further than 24 inches apart.

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.
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DIRECT EXHAUST —

Allowable vent/air pipe materials &
lengths

Use anly the vent materials and kits listed
in Figure 40, 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-
Hon will not exceed 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 each vent of multiple direct exhaust
GVO0+ boilers as deseribed in this manual for
individual vents.

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

Prepare roof penetration
1. WVent 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
vent pipe diameter.

b. Hole diameter in the metal plates must be at
least 4" for PVC piEEJ.wFur ALI9-4C vent pipe
and coupling {or elbow] — size hole 0.5" larger
than vent pipe outside diameter.

& Insert a galvanized metal thimble in the vent
pipe haole,

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 vent
pipe and air pipe.

[ Nomige |

Where the vent penetrates the roof, the an-
nular space around the ation must
be permanently sealed using approved
materials to prevent entry of combustion

products into the building.

Part mumber 550-142-783/1012

Ve

Figu

Step 1

Step 2
Step 3

Step 4

Step 6

Step T

Step 8

Step 9

Head and folow all InsIructions im this manual. L Ml
procecd with vent/air installation until you have read
page 29 through page 35, page 49 and page 50.

Install the boiler in a location that allows p
all vent and air piping to the selected sidew

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

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,

r routing of
location.

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

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.

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

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

Stop 10 Maintain clearances shown above, Vent terminations must

be fitted with a bird screen as shown.
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Connecting gas supply piping

Do ot conmect 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 pressure satting of

the gas valve. The gas valve is factory

set to a slight negative pressure, and is

gﬁemteduanegaﬁve—pressm: regulated
Ve,

Failure to comply will result in malfine-
tion of the boiler, causing severe personal
injury, death or substantial property
damage,

1. Refer to Figure 64 to connect gas supply to 12" NPT
boiler gas connection. Use wrench to hold factory-
installed gas cocl.

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 with an

opan flame — use bubble test. Failure
tor use bubble test or check for gas leaks
ean cause severe personal injury, death or
substantial property damage.

Close manual main shutoff valve dur-
ing any pressure testing at less than
14" w.c.

-

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

abowe can rezult in severe personal injury,
death or substantial property damage.
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i

Gas piping oty

Natural Gas

1. BRefer to Figure 65 for pipe length and diameter. Size pas
suﬁl}r pi for total flow to all connected appliances. For
each GV90+ boller, provide for the following gas flow (cfh =
cubie feet per hour):

Boiler model CFH natural gas
GYeD+3 70
GVo0-+4 140
GV90+5 105
GO0+ 6 175

2. Inlet pressure required at gas valve inlet:
*  maximum 14" w.e.
*  minimum 3.5" w.e.

Install 1009 lockup gas pressure regulator in sup-

ply line if inlet pressure exceeds 14" water column.
just for 14" w.e, maximum,

Propane Gas

. Contact gas supplier to size pipes, tanks and 100% lockup
gas pressure regulator.

2, ;’u:ﬁusl propane supply regulator provided by gas supplier for
14" w.c. maximum pressure,

3. Inlet pressure required at gas valve inlet:
* maximum 14" w.e.
*  minimum 3.5" w.e.

Figure 66 Pipe capacity for 0,60 specific gravity natural gas

Capacity in cubic feet of gas per hour
Matural gas only, with specific gravity of 0.60
Gas pipe Based on pressure drop of 0.3" we.
g .
(feet) Gas pipe diameter —
et W% ™ %" ™
1a 132 am 20 1060 1800
20 a2 180 350 T30 1100
aa 73 152 285 580 B0
4a &3 130 245 500 TED
50 66 118 215 440 ix 1]
75 45 B3 175 360 545
100 a8 150 05 450
150 1 i 120 280 350
For additional gas pipe sizing information, refer to ANMST #2231 (or
B149.1 or B149.2 for Canadian installations).

Part mumber 550-142-783/1012

AWARMING| For your safety, turn off electrical power supply at
4 WAroi| 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:

Mational Electrical Code and any other national, state, provineial
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 ANSIS
MFPA 70 - latest edition.

Wiring must be N.E.C. Class 1. Boilermust beelec-
trically grounded as required by Mational Electrical

Code ANSI/NFPA 70 - latest edition.

Ta 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 is not immediately available, use only type
105°C wire or equivalent, Use this wiring only as a
tempaorary repair. Obtain a complete harness from
Wedl-McLain,

Wiring connections
Power wiring

Connect 120 VAC power wiring as shown in Figure 56, The june-
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 integrated boiler control will lockout.
The IBC will flash the POWER light to indicate
this prablem. 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
drafts, hot or cold water pipes, lighting fixtures, television, sun

rays, of fireplaces.

Follow instructions with thermostat. If it has a heat anticipator,
get heat anticipator 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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Thermaostat wires are labeled “T-T" on boiler. Remove label be-
fore connecting as shown in Figure 66. Route this wiring through
the hale in the upper left side jacket.

For zoned systems, substitute 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 of the control is not utilized with DHW
input.

R & C Connections
24 Vac should be used for power stealing thermostats only !

Other devices requiring 24 Vac should have sepa-
rate power supply.

Refer to zone valve manufacturer’s literature for wiring and

lication. A separate transformer is required to zone
valves, Zoning with circulators requires a relay for emlumr.

When using three-wire zone valves, take care to
avoid m'ﬁ-friring. This can impose an additional
24 volts across the bodler control circuitey. The IBC will sense
this problem and lockout. It will flash the POWER. and TSTAT
CIRC lights to indicate the prablem. See label on IBC for expla-
nation of lockout conditions. To verify before connecting to

36

bioiler, 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. Ifyou
see a voltage reading, one or more zone valves is mis-wired.

Carbon monoxide detector

For Direct Exhaust units, a carbon monoxide

AWARMING detector is required in the boiler room. The
carbon monoxide detector must be wired on the
same electrical crcuit as the boiler. For Direct
Vent units, a carbon monoxide detector that is
wired on the same electrical circuit as the boiler
is strongly recommended.

Figure 67 Wiring location for additional imit controls

Cut this line to wire Bk |
additional limit A
ey Vel swtcn =

control contacts. ; | =5
- ¥ =

4 e Modax

A [}%pﬁ;

isolated (not powered

Contacts must be
from any other source), -

?_| o= [Ho————— _— - Watar
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Wiring (continued)

Figure 68 Ladder wiring diagram

Electrical shock hazard — can cause savara injury
or death. Disconnect power before installing or

DO NOT connect directly from J=wire zone
valves to the T=T terminalls on the boiler. When
using d=wire zons valves, install an isolation refay,
Connect the zome valve end swilch wines 1o the
imodation relay coil Connect the isolation relay
contact across lhulb?jiarT-T l%nggids. Failure 1o
comply can result in damage er componenis
or cause unrelable operation, resulling in possible
severs property damage,

AWARNING

All contacts are shown
without power applied,

Ladder diagram legend

men mew mmm 120 VAC hot field wiring

120 WAC neutral fheld wiring
24 WAL field wiring

e 30 VAL hot factory wiring
120 WAL newutral factory wiring
— L0 vOlbage factory wiring
Ground connectors
Motes

1. Al wiring must be (nstalled In accordance with:
8 USA —MNELC, and any other nationsl, atate, or local code
reguraments.

b. Canada — C.5.A. C22.1 C.E.C. Part 1 and any othar national,
provincial, or kecal code requiremants,

2. Allwising must ba:
a LLEA —MEL, Chss 1.
b, Canada=— G50, G221 CE.C. Par 1.

3. I any af the onginal wire as suppled with the appliance must be
replaced, use type 105 “C or itz equivalent,

4. Thermostat anticlpator setling (sngle zone):
0.1 AMP + Gas valve cumant

5. For muliple zoning, usa either zona valves or circulators. Refer to the
compaenant manufachrer's instructions and GVWHH boiller manual for
application and wiring suggestions.

6. Rafar lo control componant insiruclions packed with the boller for
apphcation mformation,

Part mumber 550-142-783/1012
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Start-up

Figure 71 Fresze protection guidelines
Freeze protection (when used)

[awarmnn Follow these guidelines to prevent possibility
of severe personal injury, death or substantial
property damage:

NEVER use automotive or standard ghycol
antifreaze, even glycol made for hydronic
systems. Use only freeze-prevention fluids
recommended by Weil-MecLain for applica-
tion in GVHH Boiler systems.

Thoroughly flush any system that has
used glycol before installing the new GV30+
boiler.

Review the material safety data sheet
(MSDS) for the fluid used with the boiler
owner and leave a copy for reference. The
MSDS containg information on potential
hazards and firstaid procedures for exposure
Of ingestion.

Check antifreeze inhibitor level at least
annually. Glycol 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 flnid with au-
tomatic fill, install a water meter to monitor
water make-up. Freeze protection fluid may
leak before the water begins to leak, causing
concentration to drop, reducing the freeze
protection level.

DO NOT excead 50% antifreaze by volume.
Antifresze moves more sluggishly than wa-
ter and can interfere with heat transfer. Ar
antifreeze concentrations higher than 50%,
sludge can develop in the boiler, potentially
causing damage to the heat exchanger,

Clean tha system before filling. Always
drain and flush the system thoroughly before
filling with antifreeze. Sludge, iron oxide
deposits and other sediment in the system
inhibit flow and can cause rapid breakdown
of inhibitors.

Part mumber 550-142-783/1012

WARNIN Eliminate all s:,'.ﬁttmlll:ukﬁ.ﬂnniinul fresh makeup water
A ING will reduce bailer life, Minerals can build upr in sections,
reducing heat transfer, overheating 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
sysEtem and can damagc gystem compaonents.

2. For zoned systems, flush each zone separately thr a purge
walve. (If purge valves and isolation valves are not already installed,
install them to properly clean the system.)

3. Flush system until water runs dean and you are sure piping is free
of sediment.

Water chemistry

[awaanmE 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 be within the limits listed 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 throughout system operating
| LA

Failure to maintain water chemistry as specified can
result in damage to the boiler 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

l. The water hardness must comply with the maximum value above.
High hardness will cause scale accumulation.

Chlorine: Maximum 200 ppm

1. Filling with chlorinated frezsh 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
wateT.

3. Do not fill boiler or operate with water containing chlorine in
excess of 200 ppm.

Antifreeze

I, Use [m|:,' antifreeze listed by Weil-MeLain as suitable for use with
GVOH boilers. A list of approved antifreeze products is available
at www. Well-MMceLain.com.
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Start-up continved

2. See Replacement parts at the end of this manual for Weil-McLain
part numbers to obtain antifreeze through a Weil-McLain dis-
tributor.

Use the correct amount of antifreeze

1. Determine the freezing temperature needed (to protect against
lovwest likely temperature the system water will encounter).

2. Find the antifreeze concentration by volume needed for this tem-
perature from the antifreeze manufacturer’s data on the antifreeze
container.

3. Add up the volume (gallons) of all systemn 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.

4. Multiply this volume by the {percent) antifreeze needed to find the

number of gallons of antifreeze to add.

Fill and test water system

1. Fill system only after ensuring the water meets the requirements
of this manual.

Purge air from water system

1. Connecta hose to the purge valve (see purge/drain valves in piping
diagrams beginning with FiEure 17, page 16. Route hose to an area
where water can drain and be seen.

2. Close the boiler or system isolation valve between 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.

One zone at a ime, open the Bolation valves. Allow water to run

through the zone, pushing out the air. Run until no noticeable air

flow is present. Closs the zone isolation valves and proceed with

the next zone. Follow this procedure until all zones are purged.

7. Close the guick-fill water valve and purge valve and remove the
hose. Open all isolation valves, Watch that system pressure rises to
correct cold-fill pressure.

B. After the systemn has operated for a while, eliminate any residual
air by using the manual air vents located throughout the system.

9. If purge valves are not installed in system, open manual air vents
In system one at a time, beginning with lowest floor. Close vent
when waler squirts out. Repeat with remaining vents.

10. Open automatic air vent {diaphragm-type or bladder-type expan-

sion tank systems only) one turn,

11. Starting on the lowest floor, open air vents one at a time until
water squirts out,

12. Repeat with remaining vents.

i

Pressurize system
1. Close manual and automatic air vents and boiler drain valve.

2. Fill system 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).

il

b.  Pressure will rise when boiler is turned on and sys-
tern water temperature increases. Operating
must never exceed 5 PSIG less than the boi
valve sefting.

relief

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

make-up water will reduce bodler life. Minerals
can build up in sections, reducing heat trans-
fer, overheating heat exchanger, and causing
heat exchanger failure.

Use inhibitor supplied with boiler

1.

The GV90+ 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 filling the system as directed in these instructions,
use a caulking gun to inject the X100 inhibitor into the
gystem, 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

1.

The system may have residual substances that could
affect water chemisiry.

After the systemn has been filled and leak tested, verify
water pH and chlorine concentrations are acceptable.

3. Verify antifreeze concentration, when used.
4. Follow the instructions on the Sentinel test kit to sample

the system water and verify inhibitor concentration.

Check inhibitor concentration
annually

1.

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 use 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 antifreezre or drain
systern and refill with correct mixture,

Fallow instructions on antifreese container to determine
the amount of antifreeze needed, DO NOT exceed 50%
by volume concentration of antifreeze.

Check inhibitor level after adjustments are made.
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Start-up continweq

Check for gas leaks

Before starting the boiler, and during initial opera-

tlon, usea leak detector or smellnear the floor and
around the boiler for gas adorant or any unusual
odor. Remave boiler front deor 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 persomal 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-
ant can fade, and the gas may no longer have an
odor. Before startup (and periodically thereafter),
have the propane supplier verify the correct ado
ant level in the gas.

Verify gas/air orifice plate

m The proper orifice plate must be used. Failure

3

4,

g0 will cause severe personal injury, death or subst;
property damage.

. Remove the jacket front panel.

Read the boiler size written on the gasfair orifice label tab, veri
the correct size. See Figure 5, page 8 for details.

The orifice plate must be %lalu aluminum for natural gas
propane gas, the exposed tab of the plate should be red.

Replace the orifice plate if necessary, following the guidelin
page &.

Check thermostat circuit(s)

Disconnect the two external wires connected to the boiler the
stat terminals (see Field wiring, beginning on page 56 for ten
locations).

Connect a voltmeter across these two incoming wires. Claose

thermostat, zone valve and relay in the external circuit on
time and check the voltmeter reading across the incoming v

There should NEVER be a voltage reading.

If a voltage does occur under any condition, check and corre
external wiring. (This s a common problem when using 3
pone valves, )

Part mumber 550-142-783/1012

5. Onee the external thermostat cireuit wiring is checked
and corrected if necessary, reconnect the external ther-
mstat circuit wires. Allow the boiler to cpcle.

Inspect/fill condensate system

Inspect/check condensate lines and fittings

1. Imspect the condensate drain line, condensate PVC fit-
tings and condensate trap.

Fill condensate trap with water

1. Looszen the hose elamp (Figure 70, item 2) that secures
the condensate trap (Figure 70, item 1) to the bottom
of the recuperator (Figure 70, item 3).

2. Pull the condensate trap tube off of the recuperator
condensate drain nipple.

3. Use a funnel to feed water into the top of the conden-
sate tube,

4, Continue filling until water begins to flow out through
the condensate line (Figure 70, item 4).

5. Re-attach the condensate trap to the bottom of the
recuperator. Secure with the hose damp.

6. Check for any leaks in the condensate drain line or fit-
tings. Repair any leaks.

7T Ramaus the temancare clame (ess eharn P akheira) fracn
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Start-up continved

Final checks before starting boiler
Review 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) — verify 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 pipinE 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
ranual.

Adjust boiler control settings

BOILER OPERATING TEMPERATURE

With turned on, control module receives a signal from
the t:m]icl:lmtm: sensor and dis_ﬁa;ambuiln-:r temperature, The
control knob labeled BOILER is used to adjust the
operating temperature setpoint, turning cdockwise to increase
temperature setting and coun wise to decrease. When
the knob is turned to adjust temperature the display will
hriﬁhte-n to indicate adjostment mode. After température is set
to desired value, display will dim after approximately 5 seconds
Lo indicate measurement mode.

« ADJUST BOILER OPERATING TEMPERATURE TO
DESIRED SETPOINT.

ool U oo

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 UUSED UNLESS AT LEAST
OMNE OF THE FOLLOWING CONDITIONS IS TRUE:

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

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

*  Thiz boiler is equipped with a tankless coil.

To start the boiler

1. Turn OFF the boiler OM/OFF switch.

2. Read and follow the Operating Instructions, Fig-
ure 76, page 67,

If boiler does not start correctly

1. Chedk for loose connections, blown fuse or service switch off?

Is external limit control (if used) open? Is boiler water tem-
perature above bodler limit setting?

Is thermastat set below room temperature?
Is gas turned on at meter or bodler?
Is incoming gas pressure less than 4" w.e?

If none of the above corrects the problem, refer to Trouble-
shooting, beginning on page 76.

P

;oo e

Check system and boiler after start-
up

[d Check water piping

1. Check system piping for 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.

[ Check vent piping and air piping
1. Check for gas-tight seal at every connection and seam of air
piping and vent piping.

Venting system must be sealed gas-tight to prevent
AWARNING tine gas spillage and carbon monoxide emissions

which will result in severe personal injury or death.

Part number 550-142-783/1012



test and répair immediately. o not start bodler
again until corrected. Failure to comply could re-
sult in severe personal injury, death or substantial

property damage.

(d Check the igniter

1. Inmspect the igniter to verify operation as shown in Figure 72.
The igniter glow may be difficult to see clearly, depending on
room lighting.

Gas valve adjustment — altitude over
5,500 feet ONLY

Apply the following only when:
*  Altitude is over 5,500 feet above sea level.

* You have 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
instructions.

Connect and adjust manometer
1. Remaove boiler jacket top and front panels.

2. Close manual gas supply valve and turn off electrical power
to boiler.

3. Using common bit screwdriver, remove outlet pressure tap
plug from gas valve and save plug (Figure 74).

Part mumber 550-142-783/1012
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4. Place the negative side of the manometer hose over end of
outlet pressure tap barrel.

5. Position and zero manometer per manufacturer’s instructons.

The manormeter must have atleast 6™ 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

valve must be replaced. Fluid in valve will cause it to

malfunction, possibly resulting in severe personal

injury, death or substantial property damage.

6. Disconnect tube from hose barb on gas valve vent tap. Con-
nect mbe end to tee hose fitting as shown In Figure 74. Then
add length of hose from tee hose fitting to gas valve vent tap.

7. 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. Openmanual gas valve and turn on electrical power to boiler.
2. Start boiler and allow boiler to run for 5 minutes.

3. Read manometer, Thizis the gas valve outlet pressure set point.
IF set point is between — 0.1" woc. and — 0.3" woe. go to step 7.

4. If gas valve setpoint is not between — 0.1" w.e, and - 0.3" we,,
use T-40 driver to remove cap on gas valve pressure regulator.

5. Turn gas valve pressure regulator screw counter clockwise
tor lower gas valve set point to— 0.2" w.c.

6. Reinstall cap on gas valve pressure regulator using T-40 driver.
Cyele boiler off and on several times to verify gas valve set

- point. If set point does not remain between - 0.1 woe. and -
0.3" w.c., readjust as necessary.

& Close manual gas supply valve and turn off electrical power
to baoiler.

9. Remove manometer hose from gas valve outlet pressure tap
barrel and replace sealing screw.

10. Remowve tee hose fitting and added tube.
11. Reinstall hose on gas valve vent tap hose barb.

12, Open manual gas supply valve and turn on electrical power
to baoiler.

Lagend for Figure 74

1 Gas conirod outlet tap — located on badk side of gas contral. Use tap
closest bogas control gas outhes — Remove screw from gas control catlet pressure
fap and slide lose over tap

1 Add tee hoss fitting as shown

3 Existing hoseto gas conteod vend fap hose barb — Rensove from gas contral vent

tap and connect o end of t2e as hewn

Gas control pressare regulator cap

Homeywell Type VEE115V gas valve

Gas putlet vent fap

(Gas outlet piping
Hdd hose from gas control vent tap to tee hose fitting

P s O L
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al checklist

the checklist following to ensure boiler is
rating correctly.

:the following been completed ?

proper orifice plate installed? Refer to page 8 to check size and
iel type.

NGER| Proper orifice plate must be used. Failure to do so will
cause severe personal injury, death or substantial prop-
erty damage.

hermostat heat anticipator (if available) set properly? Refer to
ield wiring, page 56.

ead and followed all procedures and checks specified in the Start-
[ section, beginning with page 59.

»rm the following

wspect vent svstem for leaks, Verify vent (and air) piping are
mlu::ltiarnnl undr:nubstnu:r.ed. ¥ PipinS

leasure natural gas input:

Operate boiler 10 minutes.

. Turn off other appliances.
At natural gas meter, measure time (in seconds) required to
uge one cubic foot of gas.

. Caleulate gas input:

3600 x 1000
number of saconds from step ¢

= Btuh

Btuh calculated should approximate input rating on bodler
rating label.

=5t temperature limit — While burners are operating, turn Boiler
smp adjustment knob counterclockwise until display reading is
elow actual bodler water temperature, Burners should go off while
rculator continues to operate, Turn Boiler Temp adjustment knob
ockwise until display reading is above boiler water temperature
1 ignition sequence should resume.

st additional field-installed controls — If boiler has a low water
ol additional high limit or other controls, test for operation as
utlined by manufacturer. Burner should be operating and should
3 off when controls are tested. When controls are restored, boiler
would restart.

=5t ignition system (integrated boiler contral):

. Connect voltmeter to gas valve terminals.

. Turn off manual gas valve.

. Set thermostat to call for heat.

. IBC will begin purge cyvcle, then activate igniter. Ieniter will
glow for :;Mim%-&%dm seconds, Nmrgnmd of E%Imsemnds,
24 VDT will show 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 number 550-142-783/1012
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Start-up continweq

e. To restart system, follow Operating instructions
on boiler (also Figure 76, page 157"% {Contral will
reset after power has been off for at least 45 seconds.

and verify bailer goes through normal start-up cycle. Lower
to lowest setting and verify boiler goes off.

[ Cyele DHW Aquastat if used.

[ Set Boiler Temp adjustment knob to 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 desived room temperature.

L Set my mode, fully clockwise. [ Fill in Installation and service certificate (see back cover of

[l Set Boiler temperature adjustment to system tempera- manual).

Emﬁlﬁﬂfﬁﬁ]ﬁﬁfﬁﬁﬂf # 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.

[ Cyele boiler with thermostat — Raise to highest setting

of maintenance person. Retum 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 satished with the
available hot water,

Drae 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
system that serves the same function.
THIS OVERRIDE MUST NOT BE USED UNLESS AT LEAST ONE OF THE FOLLOWING CONDITIONS IS TRUE:

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

*  This boiler is part of a modular or multiple boiler system having a total input of 300,000 BTU/hr or greater.
*  This boiler is equipped with a tankless eoil.

Part mumber 550-142-783/1012
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Start-up continvea

Figure 76 Operating instructions

I ror Your sAFETY 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.

A. This appliance does not have a pilot. It is C. Use only your hand to rotate the handle on the gas cock. Never
equipped with an ignition device which use tools. [f the valve handle will not move by d, don't try
automatically Iight_: the burner. Do not try to to repair it,ca]laq_ua]iﬁtds:‘nri:ttﬂduridan. Force [:rratl:mpl:cd
light the burner by hand. repair may result in a fire or explosion.

B. Before OPERATING, smell all around the D. Do not use this appliance if any part has been under water,
appliance area for gas. Be sure to smell next to Immediately call a qualified service technician to inspect the
the floor because some gas is heavier than air appliance and to rtﬁlac-c any part of the control system and any
and will settle on the floor. See below. gas 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
any phone in your building. «  Ifvou cannot reach your gas supplier, call the fire department,

— OPERATING INSTRUCTIONS —

STOP! HRead the safety information above on this label.

Set the thermostat to lowest setting,

Turn off all electrical power to the appliance.

Remove 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 clockwize ~ to close gas line (handle perpendicular to gas line
— see drawing at rdght).

7. Wait five (5) minutes to clear out any gas. Then smell for gas, including near the floor. If  Rotate gas cock counterdockwise 1o

you smell gas, STOP! Follow "B" in the safety information above. If you don't smell gas, ~ 5*% tﬂ" ppe. roiaie clociatse 1o
g0 to the next step. '

8. Rotate gas cock handle counterclockwize « to open gas line (handle lined up with gas O Opan
linie as in the drawing at right).

9. Turm 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.

I 1o 1urn oFf GAs TO THE APPLIANCE [

Lol .

L

1. Set the thermostat to lowest setting,

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

3. Remove jacket top panel.

4. Rotate gas cock handle clockwise ~~ until handle is perpendicular to gas line (see drawing abave, right) to cdose valve.
5. Replace jacket top panel

Part number 550-142-783/1012 67
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Annual start-up and general maintenance schedule

Figure 77 Service and maintenance schedules

Service technician
(sea following pages for instructions)

o
e
t
S
®
w
3
2

General:

* Address reported problams, page 69,
* Inspect boiler area, page G8.

* Inspect boiler interior, page 69,

* Inspect condensate drain system, page 60.

* Inspect all piping for leaks, page 60,

* |Inspect gas piping, page 69,

* |nspeact the watar systam, page 9.

+ Check water system chemistry, page 69

* |nspect expansion tank, page 70,

* Inspect air opanings, page 70,

* |nspect vent system and air piping,
page 70,

* |nspect boiler heating surfaces, paga 70.

* Inspect igniter, page 70.

* |Inspeact temperature mixing systam,
pagea 71,

* Inspect additional controls and cutoffs,
page 71,

* |nspect gauges, page 71.

* |Inspeact blowar motor, page 71.

* |Inspeact ciled-bearing circulators, page 71.
* |nspect temperature sansor, page 71.

* |Inspeact boiler relief valve, page 72.

Additional if combustion or
performance indicates the need:

* Follow procadurss undear Cleaning boilar
heating surfaces, page 73 to access boilar
componants listed balow.

* Clean heat exchanger.

* Bamove and claan burner using
comprassad air only.

* Vacuum the blowser,

Review:
+ Beview with owner

Owner maintenance
(sea following pages for Instructions)

* Check boiler area
* Check air openings
* Check pressure gauge

* Check boiler interior piping

* Check venting system
Monthly » Check air vents

* Check condensate drain system
* Check relief valve

* Tost low water cutoff (if usad)

Periodically  Clean vent termination/air intake
sCreans

* il blower motor
* Operate ralief valve

Every 6 months

End of season * Shut down procedura

AWARNING| The boiler contains ceramic fiber Follow the Service and maintenance procedures given throu

[il.]

and fiberglass materlals. Use care
when handling these materials per
instructions on page 106 of l]i:s
manual. Failure to comply could
result in severe personal injury.

this manual and in component literature shipped with the A
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 pumber 550-142-783/1012
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Annual start-up

Annual start-up only by qualified
service technician

The baoiler should be inspected and started annu-
ally, at the beginning of the heating season, only
by a qualified service technician. In addition, the
maintenance and care of the boiler designated in
Figure 77, page 68 and explained on the follow-
ing pages must be performed to assure maximum
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
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.

Address reported problems

1. Inspect any problems reported by owner and correct before pro-
ceeding.

Inspect boiler area

1. Verify that boiler area is free of any combustible materials, gasoline
and other flammable vapors and liquids.

2. Verily 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 removed. If they cannot be removed,
reinstall the air and vent lines per this manual.

inspect boiler interior

1. Remaove jacket top and front door to inspect interior of boiler.
2. Vacuum any sediment and components,

WARNING| Do not use 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. Imspect 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 clamp 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 mumber 550-142-783/1012

Inspect all piping for leaks

Eliminate all systern 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.

Inspect all water and gas piping and verify to be leak
free.

Look for signs of leaking lines and correct any problems
foumnd.

Check gas line using procedure on page 54.

Inspect gas piping

Sniff near floor and around boiller area for any indica-
tion of a gas leak.

Tast gas piping using bubbla test, per page 54, if
there is any indication of a leak.

Inspect the water system

Verify all system components are correctly installed and
aperational.

Check the cold fill pressure for the system. Verify it is
correct {usually around 12 PSIG).

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.

Inspect automatic air vents and air 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.

Check glycol and glyeol inhibitor levels if using glycol/
water mixture, See instructions beginning on page 59.

Check Sentinel X100 inhibitor level in the water using
the Sentine] X100 Inhibitor Test Kit. Follow instructions
supplied with the kit. Add X100 inhibitor if needed to
bring to the correct level. (See Figure 96, page 91 for
part numbers.)

Do not use petroleum-based cleaning or
soaling compounds in boiler system. Se-
vere damage to boiler will accur, resulting in
mbstuntiaf' property damage.
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Inspect expansion tank

1. Expansion tanks provide space for waler to move in and out a
heating system water expands due to temperature increase or conl
as the water cools. Tanks may be v closed or diaphragm or bl
type. See page 13 of this manual for suggested location of expa
tanks and air eliminators.

*  Dpen-type — located above highest radiator or baseboard
usually in the attic or closet. Has a pange glass and overflow
to a drain.

* Cloged- tﬁ: welded gas tight and located above boiler. Ta
partially filled with water, leaving an air cushion for expansic
*  Make sure this type of tank Is fitted with a tank fitting,

as the B B G Tank-Trol or Taco Taco-Trol This fi rex
gravity circulation of air-saturated tank water back to the 55
and prevents the air from bubbling up through the wate:
returns from the system.

* Do not use automatic air vents in systems with closed
tanks. The air will escape from the system instead of returni
the tank. Eventusally, the tank will wﬂerlaﬁlnnd nolonger co
pressurization. The boiler relief valve will weep frequentl

* Diaphragm- or bladder-type — welded gas tight with a nc
membrane to separate the tank pressurizing air and the water.
be located at any point in the system, but most often found
the boiler.

*  Systems with this type of expansion tank require at leas
automatic air vent, preferably located on top of an air elin
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.

+ Diaphragm- or bladder-type — first, check tank size to be sure it
iz large enough for the system. If size is too small, add additional
tankr?;r tanks) as necessar}rtu provide sufficient expanslnn If tank

size is large enough, remove tank from system and check charge
pressure (usually 12 PSIG for residential applications). If tank won't
hold 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 apen and unobstructed. Check operation and wir-
ing of automatic combustion air dampers, if used.

2. Verify that boiler vent discharge and air intake are clean and free of
obstructions.

Inspect vent system and air piping

1. \Hsuaﬂy]nsiictenﬂ:eﬂue gas venting system and combustion air pip-
ing for blockage, deterioration or leakage, Repair any joints that show
signs of leakage in accordance with vent manufacturer’s instructions.
When air is dueted to boiler, verify that air inlet hose is connectad and
properly sealed.

Failure to inspect for the above conditions and have them
repaired can result in severe personal injury or death.

70
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on page 1Ub of Us manual, Faiure 1o
comply could result in severe personal
injury.

Electrical shock hazard — Turmn off
power to the boller 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 shodk, causing severe
personal injury or death.

Remaove the jacket top panel and jacket front panel
after turning off power to the boiler.

Remove the two nuts retaining the flueway in-
spection port cover (page 3, item g). Remove the
flueway inspection port cover.

Inspect the boiler vent outlet area and heating
surfaces by looking through the opening.

If the boller flueways show accumulation of soot,
fallow Cleaning boiler heating surfaces on
page 73 to remove the blower housing and clean
the boiler. If there is evidence of a large accumula-
ton of rusty scale deposits, check the temperature
mixing systern.

Replace the flueway inspaction port cover.

Inspect igniter
1. Werify igniter operation — Look through blower

abservation port ( see Figure 78). Access the blower
br removing the boiler jacket front panel if not
ady removed.

Part number 550-142-783/1012
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Inspect temperature mixing system

1.

Carefully check the temperature of the systern return pipi
it passes through the boiler jacket and on the retum pipe in
the boller jacket just before it enters the boiler sections. You
di this with a surface pyrometer or by lightly touching the p

with your fingers.

To avoid potential of severe burn — Do not rest h
onor grasp pipes. Use a light touch only. Return p
may heat up quickly.

The temperature of the water entering the system should qu
heat up to about 140°F, being considerably hotter than the r
water from the systermn.

This is accomplished with the two internal boiler circula
The Bypass circulator (page 2, item 7) takes hot water fror
bailer supply outlet and blends it with return water, The 5y
eirculator (page 2, item 8) slows down to aid in raising the
temperature entering the sections.

If the ternperature mixing system does not work correctly, «

the two circulators to be sure they are flowing water. If the cir

tors are operating normally but the temperature mixing sy
does not maintain water at the entrance to the bailer sections au
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 boiler temperature. Boiler should
cycle off. Return dial to original setting.

Inspect and test additional limit controls or low water cutolfs
installed on system. Follow the device manufacturer's instructions.

Inspect gauges

L.

Boiler pressure/temperature gauge — Inspect gauge and check

whether readings are reasonable. Replace if any signs of leakage from
case or improper readings,

Systemn gauges (if installed) — Inspect and check readings of other
EAuges in system.

Part mumber 550-142-783/1012
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Use only Anderol 485 to lubricate the blower
AWARNING maotor. Do not use universal household odls.

Motor could be damaged, resulting in possible
severe property damage.

Inspect oiled-bearing circulators

1. Both of the circulators installed in the boiler are water-
lubricated. Mo oiling is required.

2. Check other circulators in the system. Oil any circula-
tors requiring oil, following circulator manufacturer’s
instructions. Over-oiling will damage the dreulator.

Iinspect temperature sensor

. The temperature sensor may accumulate deposits on
the probe surface. Annual inspection and cleaning of
the probe will improve boiler performance.
Disconnect 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.

71



GV90+ Series 2 cAsS-FIRED WATER BOILER

Annual start-up coninues

Inspect boiler relief valve

1. Inspect the relief valve (Figure 80) and lift the lever to verify
flow asin the following warmnings, 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 corrade 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
substantial property damage.

Following installation, the valve lever must be
operated AT LEAST ONCE A YEAR to ensure that
waterways are clear. Certain naturally occurring
mineral deposits may adhere to the valve, rendering
it inoperative. When manually operating the lever,
water will discharge and precautions must be taken
to avoid contact with hot water and to avoid water
damage. Before operating lever, check to see that a
discharge line is connected to this valve directing
the flow of hot water from the valve to a proper
place of disposal. Otherwise severe personal injury
may result. If no water flows, valve Is inoperative.
Shut down 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.
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perform startup and checks:

1. COMPLETE the annual start-up procedures
beginning on page 69.

2. Start boiler and perform checks and tests speci-
fied in this manual.

3. Verlfy cold fill pressure is correct and that operat-
ing pressure does not go too high.

4. Complete the check-out procedure on page 64.

Review with owner

1. Rewview the User's Information Manual with the
WIET,

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 behavior.

4. Remind the owner to follow the proper shutdown
procedure and to schedule an annual startup at
the beginning of the next heating season.

Part number 550-142-783/1012



GV90+ Series 2 cAs-FIRED WATER BOII

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

fiberglass materials. 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. Hinspectionofthe boiler flneways indicates the presence
of soot, dean the boiler heating surfaces using the
following procedure. The process requires remov-
ing the blower huusinﬂa allow spraying water
through the boiler combustion chamber.

2. Before proceeding, obtain a GV90+ gasket replace-
ment kit, consisting of igniter, recuperator, flueway
inspection port and blower flange gaskets.

To remove the blower assembly

. 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 severe personal

injury, death or substantial property
damage.

Wait several minutes after boiler has
DANGER
stopped to allow the igniter to cool to

avoid severe personal injury or death.
2. See Figure §1.
3. Disconnect;
a. Remove union outside of boiler
b. Gas tubing from gas valve outlet by remaving
the 4 screws securing the outlet fitting to the
valve. (Save the o-ring In the fitting,)

Remaove gas valve and bracket

Hose from gas valve to gas/air manifold

Pressure switch hoses

Air inlet hoge

Blower motor wiring harness from [BC

Igniter harness connected to igniter plug

Blower sup bracket (remove screw secur-

ing blower housing to bracket — on lefit side of

Blower housing)

o Ground wire.

4. Remove the two igniter screws and washers. Care-
fully remaove the igniter. Use care when handling —
igniter is very I:IriL%LI;. DO NOT touch igniter surface
with hands or expose to any greasy substances.

5. Remove nuts from studs securing blower housing
tor front section.

Eq e B
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6.

7.

e
Blower assembly & Gasfair orifica plate
Blower suppaort bracket 9 Red pressure switch hose
Blower motor wiring harness 10 White pressure switch hose
Air pressure switch 11 Inlet air hose and clamps
Blower flange gasket (replace this) | 12 Gas mbing
Burner cone and ring assembly 13 Igniter
Igniter gasket (replace this) 14 Gas vabve and bracker

Grasp blower housing and pull free from studs, Turn clockwise slightly,
until blower assembly can be removed safely from inside of boiler jacket.

Bemove burner cone and gasket for inspection.

To clean heating surfaces
1.

2

3

&=

-

Bemove the flueway inspection port cover (page 3, itemn g), if not al-
ready off of the boiler.

Place a catch pan under the inspection port to catch the cleaning
water.

Spray water into the boiler combustion chamber opening.
Catch the runoff water in the pan below the inspection port.
Contimue process until flueways are clean.
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To clean the bumer

The burner may contain ceramic fiber par-

tcles. 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 oul any particulate if neces-
sary. Use caution to avoid particulate being blown into
the building.

To replace blower assembly

1. Place a new blower flange gasket over the stnds 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 wilil-lahmd-hcld screwdriver.
DO MOT use electric or pneumatic driver. Excessive
torque will damage igniter. Do not exceed 20 inch-
pounds torque.

3. Connect:
a.  Gas valve and piping (4 screws)
b, Gas tubing to gas valve outlet
£ Pressure switch hoses
d. Hose from gas valve to gas/air manifold
e Air inlet hose
f. Blower motor wiring harness to IBC
ﬁ_ Tgniter harness to igniter plug
. Blower support bracket {with screw)
i. Ground wire,
6. Be sure all wiring and hose connections are correct
Eﬂ Figure 81, page 73 and are secure on the hose barb
ttings.

Inspecting and cleaning the recuperator
Turn off power and gas to the bodler. Failure to

do so can cause severe personal injury, death
or substantial property damage.

Wait several minutes after boiler has stop

to 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

1. Thevent pipe must be disconnected (at the in-line flue
drain, item A in Figure 7, page 9).

2. Ifthevent piping can be moved h, 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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Isolate boiler and drain partially

1.
X

EN

Remove 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
to drain out.

. After the recuperator and water lines have been drained,

disconnect both recuperator flanges.

Remove the recuperator

1.

X

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, itemn 27).

Carefully slide the recuperator off of the (4) studs.

Loosen the flue adapter clamp and remove the in-line drain
fitting from the flue adapter.

Manipulate the recuperator sothat the flueway (Figure 82)

and tubes tafrt::upl:ratclr (internal tubes not shown ) maybe
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thoroughly flushed with fresh water, allow the water to drain
out through the recuperator condenzate opening.

Dump any remaining water from the recuperator.

Look through the flue adapter and locate the flueway drain
holes as shown in Figure 83.

Use a brush or other means to remove blockage from these
holes.

Rinse the recuperator thoroughly.

If the recuperator shows signs of significant cor-

rosion or deterioration, contact Weil-McLain for
recomimendations on investigating the cause and
replacing the recuperator if necessary.

Re-install the recuperator

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 mumber 550-142-783/1012
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} (continued)

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
damage.

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.

Be-connect the vent pipe to the in-line drain fitting and
tighten the damp.

When replacing the vent pipe, follow all instrue-
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.

75



GV90+ Series 2 cAsS-FIRED WATER BOILER

Troubleshooting

VERIFY PROPER OPERATION AFTER
SERVICING.

Label all wires prior to disconnection when servicing
controls, Wiring errors can cause improper and danger
ol operation.

Mever jumper (bypass) any device except for momentan
testing as outlined in Troubleshooting charts. Seven
personal injury, death or substantial property damag
can result,

The IBC and boiler controls can malfunction if they ge
wet. Mever try to use a control that has been flooded o
wel. Replace it. Failure to comply can result in seven
personal injury, death or substantial property damage.

The boiler contains ceramic fiber and fiberglass materials
Use care when handling these materials per instruction:
on page 106 of this manual. Failure to comply coul
result in severe personal injury.

Pihi

Before troubleshooting

. Hawve a voltmeter that can check 120 VAC, 24 VAC, 24 VD ang
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 betweet

thermaostat wire nuts and ground.
Have an inclined manometer with 0 — 2" w.c. range.

bl

o

Check the following

1. Wire connectors to IBC are securely plugged in at IBC and origi
nating control.

2. Hoses are properly and securely plugged in and are not dam
aged.

Checking the air pressure switch

Do not use manometer as shown in Figure 84 to test ga
valve outlet pressure. Where instructed in this manua

tor check gas valve outlet pressure, follow instruction
carefully, particularly regarding connection of manom
eter. Manometer fluid will cause permanent damage t
gas valve, Severe personal injury, death or substantia

property damage can result.

Check switch pressure setting

1. See Figure 84.

2. Remove both air pressure switch hoses from air pressure switch.
3. Install tees and tubing as shown in Figure 84 to inclined manometer
4

. Turn off gas valve and set thermostat to call for heat. Blower wil
run but burner will not ignite.

5. Check for 24 VAC between both air pressure switch terminals and
groumnd.
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Igniter

Wait several minutes until igniter cools down befo
tempting replacement. Failure to do so will cause s

personal injury.

1. Disconnect igniter (Figure 85) from igniter wiring harnes:
remove igniter before removing from blower assembly.

2. Replace igniter gasket if original gasket is frayed or damage
if room-temperature resistance across igniter is not betwe:
and 95 ochms.

3, Igniter is fragile — handle with care. Do not touch igniter su
with bare hands. Body oils can cause failure of the carbide.

Gas Valve

The gas valve (Figure 86) operates with a negative
sure at the outlet — approximately —0.2" w.e, —
NOT set gas pressure higher than this.

Follow instructions in this manual carefully if te
gas valve outlet pressure. Failure to comply can res
severe personal injury or death.

awarningl  The gas valve outlet is bolted to the gas line adapte

== sealed with an o-ring. When replacing valve, replact
with valve listed in this manual for use with the G'
boiler. Failure to comply could result in severe per
injury, death or substantial property damage.

Blower Housing

Do not disassemble blower housing (Figure 8
fire or explosion cansing severe personal iInjury, des

substantial property damage can result. If you susj
problem, replace blower housing. Follow instructio
page 73 for blower housing removal and replacem

Thermal fuse

1. The thermal fuse (Figure 88) protects vent pipe from exces
temperatures.

2. If the thermal fuse opens, it must be replaced. See page 9
replacement information.

zl If the thermal fuse opens, investigate the cause b
replacing switch and starting the boiler. DONOT att
to jumper the switch. Failure to comply could res
severe personal injury, death or substantial pro

damage.
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Figure 90 Retun temperature sensor resistance

K7

Table sensor resistance values

Temperalure °F  Resistance Temperature °F Rasislance
Ohms Ohms
Sensor resistance values
60 15300 140 2480
70 11900 160 1680 Temp |  Sensorohms | ..., | Sensorohms
80 9310 180 1160 B min | wmax| | Min| max
100 5840 200 810 a2 34265 | 37T 120 4517 4992
120 3760 212 74 40 | 27834 | 30764 | 130 | 3698 | 4088
50 21630 | 23007 140 3043 3364
g 1fthe measured values are within 10% of the values listed,
the sensor is good. If not, replace the sensor. See Replace- 60 16944 | 18727 | 150 2517 | 2782
ment parts for the part number.
3. Fixed resistor method T0 13372 | 14780 160 2091 2311
a. With the boiler power OFF, disconnect the return tem-
perature sensor plug at the 1BC. 80 10629 | 11747 170 1744 1928
b. ln.seﬂazim—ahmrtdsmﬂimmemt:aumtplug. a0 B504 9389 180 1461 1615
¢. Restart the boiler.
d. If the bailer operates with the resistor, but not with the 100 | 6847 | 7568 | 190 | 1229 | 1359
sensor, try replacing the sensor. See Replacement parts
for the part number. 110 5545 | 6129 200 1038 1147
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IBC (integrated boiler control)

Make sure ground wiring iz installed per wiring
diagram. Good grounding is extremely important for
proper opetation.

Soldar or water splatter between plugs
AWARNING sp plug

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 1 through 7 in this section for detailed
trouble-shooting procedures.

*  To reset control after a lockout, tum off power at
the 120 VAC service switch or turn down all ther-
mastats, 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 at return water temperature sensor
must be below 240°F)

Part mumber 550-142-783/1012
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itrol indicator lights —

D LOCKOUT Summary (Flashing LED's)

emove 120VAC power for more than 2 seconds fo cdear lockout OR
n control will automatically restart sequence of operation after 1 hour
g period after fault condition is cleared.

ATOR LIGHT CONDITION

R

£3 once per second 120 VAC connection to boiler
reversed.

code 2* Intemnal fault, microprocessor or
memary.

code 3% Unused.

code 4% Unused.

code 5* Internal fault, water thermistors
disagree.

code 6% Intemal fault, gas valve circuit.

h code pattern: POWER LED flashes 2, 3, etc. fimes rapidly fol-
by 2 seconds off, then repeats.

ER light flashing alone
sually indicates reversed polarity of 120 VAC power wires.
ER and TSTAT/CIRC lights flashing

*  Usually indicates stray voltage on external thermostat circuit wires or
return water temperature entering bodler 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 control has had three unsuecessful ignition attempts
or sensed flame when it shouldn’t be there. Bodler 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 circulators will run continu-
ously, even with no call for heat, until temperature rises.

LIMIT light flashing alone

*  Usually indicates an open or shorted return water or supply tempera-
ture $ensor.

Troubleshooting the IBEC

*  See Figure 93, page 80 for location of harness plug receptacles and
plugs on the IBC.
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Troubleshooting ey

Figure 83 |BC harness plug receptacle and indicator light locations
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Troubleshooting (onine

Figure 94 Common causes and possible comrections, part 1

Symptom Common Causes Possible Corrections
Rapid cycling — boiler Thermostat installed where drafts | Locate thermastat on inner wall away from
turns on and off frequently | 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 setting is 200°F. Increase limit
sefting to decrease cycling.
Insufficient water flow through Check all valves to and from boilar. 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 Leaks in boiler or piping Have qualified service technician repair
makeup water 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 | Have qualified service technician repair at
boiler and piping once. Keep pH of water between 7.0 to 8.5.
Large temperature swings | Incorrect Economy setting Adjust Economy setting on boiler control.
in living space

Part mumber 550-142-783/1012
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Figure 95 Common causes and possible corrections, part 2

Symptom Common Causes Possible Corrections
Popping or percolating Mineral deposits in sections due | Call qualified service technician to de-
noise heard in boiler to constant use of makeup water | lime boiler, if necessary. In some cases,

deposits will be too heavy to remove with
de-liming procedures.

Hawve qualified service technician repair
leaks to eliminate need for constant
makeup water.

outlet or recuperator —

flueway corrosion

Incomrect pH of boiler watar Call qualified service technician to check
pH level and correct. pH should be
maintained between 7.0 to 8.5.
Insufficient water flow through Check all valves to and from boiler. Return
bailer to proper setting.
Confirm circulator size.
Metal flakes found in vent | Contaminated combustion air Remove any contaminating products, see

supply — See manual page 30.

manual page 30.

Provide outside air for combustion. Have
qualified service technician pipe-up kit.

Condensation of combustion
gases in boiler sections

Have qualified service technician check
operation of mixing system. Repairreplace
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 pressura.

Check for leaks in boiler or piping. Have
qualified service technician repair at once.

High limit set too low

Adjust high limit to higher setting.
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Troubleshooting (onine

Troubleshooting POWER light status

AWARNENG Elactrical shock hazard — Wherever you see TURN OFF POWER, follow the instructionz. Failure to follow
instructions could result in sevare pearsonal injury, death or substantial property damage.

+ Make sure service switch or circult breaker is on or fusas
ara good.

+ Remove 120 VAC IN plug (Figure 93, page 80, ltem 1) on
IBC.

+ Lsing voltmeter, check across top and bottom pins
of 120 VAC IN receptacia.

Does vollmeter indicale 120 VAC?

Mo | Yas

Problem s with Incoming
elactricity. Have licensed
alactriclan repair circuit.

+ Reconnect 120 VAC IN plug.

+ Remove 120 VAC transformer PRIMARY plug
(Figure 93, page 80, ltam 2) on IBC.
* Lsing voltmeter, check across top and botiom pins of PRI-
MARY receptacle.
Dows voltmater indicate 120 VAC?

Mo Yas

Is POWER Hight off?
Mo | Yas
L i Y
Is POWER light . ..
Flashing Flashing with On steady
alona? another light? (MOT flashing)?
Y
TSTAT/CIRC CHART 2,
light flashing page 84
k4
PRESS SWITCH CHART 3, CHART 5,
light flashing page 85 page 87
FLAME CHART 4, CHART 8,
light flashing page 86 page B8
MO LIGHT 1S
FLASHING, CHART 7,
but thare is page 89
insufficient haat
"

+ Ulzually indicates polarity on incoming 120 VAC power
lina s wraong.

+« TURN OFF POWER at service switch or breaker, then
revarse the HOT and NEUTRAL wires antering the boller
in the J-boa

* Restore POWER at service swiich or breaker.

Replace IBC.
Retest

Y

+ Reinstall 120 VAC transformer PRIMARY plug.

+ Remove 24 VAC transformer plug (Figure 93, page 80,
Itern 7) on IBC.

Is POWER Nght flashing now? * Lising voltmeter, check across pins of receptacie.
Mo Yas Doas voltmetar indicata 24 VAC?
No Yas
¥ ¥ L ¥
Baoller should now operate :"E""'ﬂ :!fi?m d'lg::ad by a Replace transformer, Replace IBC.
normally. ) Retest. Fietest.
If problem persists, call your
local Wallk- n salas rapre-
santative.

Part mumber 550-142-783/1012
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Troubleshooting ey

Electrical shock hazard — Wherever you see TURN OFF POWER, follow the instructions. Faillure to follow
- instructions could result in severe personal injury, death or substantial property damage.

TSTAT/CIRC & POWER lights flashing

Is raturn water fampearature sensor clamped + Aftach sensor to pipe with clamp provided.
secursly fo the refurn pipe in the boller? + Follow return temperature sensor checking procedure
Yas | Mo an page 78. Replace sansor if necessary.

¢ * Ratest.

under any condition, check and commact the external wirng. (Th
I a common problem when using 3-wire zone valves.)

« Once the external thermostat circult wiring Is checked a
comacted if necessary, reconnect the extarnal thermasta
circuit wires to the boller thermostat wires and allow the boile
to cycle.

L

* Check for stray voltage on the incoming thermostat wiras,
Disconnect the two extarnal wires connected to the boller
tharmostat wires.

= Connacta voltmeater across the two incoming wires. Close each
thermostal, zone valve and relay in the external circuit one ata
time and check the voltmeler reading across the wires. Ther
should NEVER be a voltage reading. If a voltage does occur

Did you find and correct a voltage across the two extarnal tharmostal cirowit wiras ?
Yoz Mo

y Y
+ Baoller should now operate per the normal sequence of op- Is boilar infernal Bypass circulator operating ?
eration (Figure 75, page 68) if wiring was comrected. No Yes

[’y

+ Remove CIRCULATORS plug (Figure 93, page 80, ltem 4)
from plug receptacle of IBC.

+ Place voltmeater leads across the right-side 120 VAC N and
120 VAC H pins of the CIRCULATORS receptacle.

Does the volimedaer indicate 120 VAC?

Y
* Check the boller internal return pipe whare it enters the
boller sections. The TSTAT/CIRC and POWER lights
will flash after 30 minutes as long as the return water

tampearature i less than 130 °F

Mo | Yos * Wait up to 20 minutes to give the boiler and system a
chance to respond.
¥ ¥ Does problem persist?
+ Replace IBC (IBC). + Test wire continuity of No Yos
+ Astest, circulator wire harness,
Is harnass ok? '

Mo | Yas + Boller may now be operating normal-
+ Replac rmess by. Verify against normal sequence of
« Retset @ circulator ha ’ a—l operation (Figure 75, page 88).

* Reoonnect ocuialor hamees 1o 15C, « If boiler appears not to be heating, troubleshoot boller

+ Attempt to get the circulator started by giving it a sharp rap
on the end of the circulator motor (o release a possibly
locked impeller).

If the circulator begins to operate, allow it to operate for a
few minutes to see If the problam clears.

If problem persists, replace the Bypass circulaior.
Flatast,

per CHART T, page 89. If problem cannot be resohwed,
replace water temperatura sensor and ratest. Than re-
place IBC (IBC) if sensor does not comect the problem.

« |f boiler is heating, but the temperatwne at the return
pipe does not increasa above 130 °F, there may be an
incomectly-piped extarnal circulator forcing watar through
the baoller. Chack extemnal piping and cormact.
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Troubleshooting (onine

PRESS SWITCH & POWER lights flashing

JLAWARNIG

Elactrical shock hazard — Wherever you see TURN OFF POWER, follow the instructionz. Failure to follow
instructions could result in sevare pearsonal injury, death or substantial property damage.

+ Reset boiler control by turning off power at sarvice switch or
turning down tharmostat for at least 45 seconds.

* Thermostat should call for heat and appropriate zone valvas
Open.

Dows biowar molor oparate?

Mo

Yas

L

Is blpwer wheel turning at speed of blowear molor?

Mo

s

* Remove BLOWER plug (Figure 93, page 80, ltem 3) from
plug recaptacle of IBC.
+ Place voltmeater leads across the 120 VAC Nand 120 VAC H
pins of the BLOWER receptacle.

Does the valimeatar indicate 120 VAC?

Y

* TURN OFF POWER at

* Propary position blower

Mo

Yes

Y

Y

* Fetesl

sarvice swilch

wihael on blower motor
shaft and tighlan sot scrow.
(Or replace biowar housing
assamibly.)

= TURN OFF POWER at service switch.
Does blower whael i frealy by and?

+ Wait 5 minutes.
Is purge Nght flashing?

Mo Yas

Y

Mo | Yas
L4 Y
* Properly position blowear .
wheal on blower molor shaft Eﬁm blower mator.
and tighten set screw. (Or Lmh““"‘ h‘“"""l r
replace blower housing - m“ nammsg'a )
assembly.) Replace ¥
+ Ratasl.

* Ratest.

guence (Figure 75, page 68).

purge cycle.

Boiler should be in normal operating se-

Observe operation until thermostat |s satis-
fied and blower has completed its post-

+ Remove one of the red wires connected to the pressure

* Rotesl

gwilch.
Are vent or combustion air
= Check continulty across the switch terminals. passages blocked? * Drain condensale.
Doas the ohmmaler indicate the swilch is closed? No ~— + Folasl
No Yas
) ¥ ¥ ~
* Chack air pressune swilch 76

* Replace |BC. « Replace EI; perpage * (Clear passages and recycle boller.
*» Ratesl. » ¥ » Rachack boller operation.

Part mumber 550-142-783/1012
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Troubleshooting ey

FLAME & POWER lights flashing

Electrical shock hazard — Wherever you see TURN OFF POWER, follow the instructions. Faillure to follow
instructions could result in severe personal injury, death or substantial property damage.

Are manual main shutoff valve and gas valve furned on?

Mo

| Yas

Y

« Open manual gas valve.”
* Restart boller, following Operating instructions on bollar
{sea Figure 76, paga 67).

+ Check for proper opesation (per normal sequence of
oparation].

* Replace IBC.

* Check gas valve harness wiras and check for tight wiring connections
on gas valve and IBC. Repair/replace as necessary.,

+ Recycle boiler by thermostat or service switch (holding power off for
at least 45 seconds).

* Thermaostat should call for heat and appropriate zone valvas close.
During step 5 of normal sequence of operation (Figure 75, page 66),
is there 24 VAC across gas valve terminals?

Mo Yes

* Ralost,

[y

* Boller should now operale normally,

« Original flashing FLAME light caused by igniter not
operating property.

+ See normal sequence of oparation (Figure 75, page B6).

Y

* Remove Inducear, vahwe assambly. Clean bumear cona insuring no
dabriz is in between inner and outer cona. Remove gas manifold from
gas valve and inducer. Run a small wire through manifold to remove
gpider wabs. Check gas entry hole in bottom of inducer for possible
debris or bugs and clean thoroughly.

* Check and/or replace igniter, if cold resistance is not betweaen 40-75
ohms. Recycls boller by tharmostat or service switch. Thermostat
should call for heat and appropriate zone valves close.

* Wait 5 minutes,
Are FLAME & POWER Naghts flashing?

Mo | as

+ Bodlar should now oparate normally.

* Criginal flashing FLAME light caused by gas valve not
operaling property.

+ Sea normal sequence of operalion (Figure 75, page 66).

' Y

Y

+ Check andfor replace gas valve, Gas valve energizes with 18-23VDC.
Recycle boller by thermastat or service switch. Thermostat should
call for heat and appropriate zone valves close,

+ ‘Wait 5 minutes.
Are FLAME & POWER Fghis flashing?

Mo Yes

&6

Y

+ Call your local Weil-McLain
sales representatie.
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Troubleshooting (onine

| CHARTS | TSTATICIRC light flashing and POWER light on steady

Elactrical shock hazard — Wherever you see TURN OFF POWER, follow the instructionz. Failure to follow

AWARNIG instructions could result in sevare pearsonal injury, death or substantial property damage.

+ This is NOT a lockout mode. sansor s less than 40 “F, both of the internal boiler circula-
tors will run continuously, even if there ks no call for heat
(though the boiler will not fire until the thermostat calls for
heat). This operation iz intended to reduce chances of freez-
+ While the temperature at the bollar return water temperature ing during systam down times by keaping watar flowing.

* The IBC is signaling that the return water temperature sen-
s0r is detecting a temperatura less than 40 °F.

s Attach sensor to pipe with clamp Is retum water lamperature sensor clamped securaly o the refurn pipe in the boller?
providad,
Mo | Yas
* |f problem persists, replace retum
waler lemperalure sensor. = |
« Ralost ¥

Are both boifler internal cirewlators operating?

* FRemove CIRCULATORS plug (Figure 93, page 80, liem 4) No Yes
from plug receptacle of IBC.
+ Place voltmeter leads across the 120 VAC N B
and 120 VAC H pins of the CIRCULATORS receptacle on i
the side corresponding to the circulator not operating. !
Doas the voltmater indicate 120 VAC ? Is there a call for heat?
+ Varify by removing thermostat wirings at boiler and cheack-
Mo Yas ing continuity across external wires.
Mo Yas
L J k J Y Y
+ Tast wire continuity of
* Replace the IBC (IBC). circulator wire WHLSE_ » This Is normal aperation for * Wait 10 minutes to allow
s Ralesl, water lass than 40 °F at boller heat from the boller to
Is harmess ok? intarnal retum pipe. raise the water lempera-
No | Yes + Condition should change afier | | ™®
a call for heat, when the boiler | | Does LIMIT fight quit fashing
ill heat up tha . and to haat up)?
* Replace circulator harmess. | w up fne water {and pipes bogh valup)
* Relest, No | Yes
Y
¢ Boller is not heating. -

+ Reconnect circulator harmess to the 1BC. + Troublashoot boller using

« Attempt to get the circulator starled by giving it a sharp rap on the
end of the Emlalnr mtor (to ralease agpcggﬂy locked impeller). CHART 7, page 89.

* I the circulator begins to operale, allow it to operate for a few ¥

rminubes o sae if the problam clears.
+ Boiler should now operala normally.

) ::3““ porsists, replace e by Cifculator ¢ Viarify correct sequence of oparation (Figure 75, pags 68).
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Troubleshooting ey

| cHarTe | LIMIT light flashing and POWER light on steady

Electrical shock hazard — Wherever you see TURN OFF POWER, follow the instructions. Faillure to follow
- instructions could result in severe personal injury, death or substantial property damage.

+ This is NOT a lockout mode. The IBC should only be signal-  + This situation is usually corrected by replacing the sensor,
ing that the water tamperature sensor is efther shorted or as describad balow.
thera ks an open circult across the sensor terminals.

* Remowe SENSOR plug from receptacle on IBC (Figure 93, page 80, Item 6).
+ Then re-insert.
Doas LIMIT Sght still flash?

No | Yes

Y

* Replace return or supply sensor and harness,
Does LIMIT fight stif flash?

No | Yes

Y

+ Boller may now be oparating correctly. Vierify par normal
saquance of operation (Figure 75, page 66).

* Replace IBC (IBC).
* Reatast.
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Troubleshooting (onine

Insufficient heat or no heat to system (POWER light on steady)

JLAWARNIG

Elactrical shock hazard — Wherever you see TURN OFF POWER, follow the instructionz. Failure to follow
instructions could result in sevare pearsonal injury, death or substantial property damage.

+ Has it baan at least 5 minutes sinca setting thermostat to
call for haat? If not, wait 5 minutas. s system haating?

+ |z tharmostat set to call for heat? Remove thermostat
wires at boller and chack continuity across the two wires. If
circult izn't closed, check external thermostat (zone valve,
relay, etc.) wiring. Cormrect problams and retry.

* Reconnact extarnal thermostat wiring at boilar.
Is thermostal circult closad (continuily across wires)?

Is bollar Systam circulator oparating?
No | Yes
¥

Remove system circulator harness plug from CIR-
CULATORS plug receptacle (long hamess) (see
Figure 93, page 80, tem 4). Chack with voltmatar
across laft-side 120 VAC N and 120 VAC H pins of
receptacla.

T} | Yos Does voltmeter show 120 VAC across pins?
Are all red lights off? | |* Boiler s In standby. No es
No | Yas + Sel thermostat to call for heat L Y
and recheck operation, Replaca IBC. + Rapairreplace circula-
—— tor. Retest.
¥ = Varlfy sequence of operation, Ratest.
+ Wait 30 saconds. Figure 75, page 66. . ::aﬂ;ﬂﬂﬂm wiring.
Are all rad !
off? + Chack block switch on top of Wait & minutes.
?
No | s v
* Replace |IBC.
+ Relsst. ¥ If you have sufficiant heat — boiler should follow normal
oparating sequence (Figura 75, page 66).
+ Check across limit If you have less than sufficient heat —
- swlta:hmntaclswm Is vent or combustion air piping free of blockage?
+ Wait for cast iron continuity checker. No |
block to cool to room Are comtacts closed? Yes
temperature. ¥ ¥
Are Block swilch Yas | Mo Comect conditions and + Contact your Weil-
contacts closad? 4‘ racheck oparation. Saa McLain sales rapresan-
saquance of operation, Fig- tative.
ure 75 & B6.
No Yes # Chack across thermal fuse ' Pa9
ieads with continuity ¢ - Wait for boller water to cool to temparature 20 to 30 °F
¥ I gircwit closed? lower than temperature sat on the limit.
* Replace Are limif switch contacts closed?
switch, No | es
* Retest. ] ] T Yes
+ Haplace
thermal fuse. | |* Replace IBC. Replace limit switch.
+ Ratest, * Rotest. Retest.
Y ¥

+ Excessive block temperature has been reduced io safe op-
erating level. Check for low water level or mineral deposits
in sections. Comect before procesding.

* Rastart boller and check saquance of operation (Fig-
ure 75, page 66).

Boiler watar temperature exceadad setting on limit switch
with thermostat calling for heat. Boller is OlK. (See se-
guence of operation, Figura 75, page 66)

Also chack operation of seiiing limit {should be above
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 ownerfmaintenance persomn.

([ comm pany )

(installer’s signature)

Q0

(address) (phone)
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Replacement parts

Figure 96 Miscellaneous parts

Description Model Weil-McLain
part number
ent Termination Kit for 3 PVC All 383-500-397
‘ent Termination Kit for 3* Stainless Steel All 382-200-430
Vent Termination Bird Screen 3° PAVYC {1 pc) All 383-500-105
3" PVC Concentric Vent Kit All 383-500-350
Adapter 3-inch AL29-4C Vent Starter, FasMNSeal All 2B80-907-T17
Adapter 3-inch AL29-4C Vent Starter, Z-Vent All oB80-907-723
Adapter 3-inch AL29-4C Vent Starter, Saf-T-Vent All SB0-907-T24
Adapter 3-inch AL29-4C Vent Starter, CORRIGUARD All Contact Weil-McLain
Chemicals:
Arntifreeze, aluminum-safe, Sentinel X300, . . . . . . .. ... ... .. 292-500-0086
Cormosion inhibitor, Sentinel X100 . . . _ . . . . . L Lo . 292-900-002
{one tube is shipped with boiler) All
Sentinsl X100 Inhibitor Test kit . . . . . . . . . . . ... ... 292-900-005
{one kit is shipped with boiler)
Cleaner, Sentinel X400, . . . . . _ . . . . . . ... ... ... S92-900-003
Condensate neutralizer kit All 383-500-631
Oil Lubricant 3 Oz Anderol 465 All 292900015
Part number 550-142-783/1012 91




GV90+ Series 2 cAs-FIRED WATER BOILER — Boiler Manual

B

Replacement parts cotnueq

Figure 97 Section assembly

ltem Description Model Weil-McLain
number part number
1 Block assembly, includes: 3 322-200-304
Front section, intermediate section, back section, square cut seals — 27, 4 322-200-305
silicone sealant, tie rods, tie rod nuts, tie rod washers, blower flange ] 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 382-200-713
(4), silicone sealant, blower flange gasket, igniter gasket, studs (13),
nuts {13)
3 Intermediate section (also required Section replacement kit) All 312-200-110
4 Back section (also required Section replacement kit) All 312-200-130
Not Section replacement kit All 382-200-305
shown
] Tie rods 3 H60-234-499
4 560-234-525
A H60-234-503
i] 560-234-504
] Base rail legs — (2) per boiler J&4 452-100-173
A&G 452-100-174
7 Base rail brace — (2} per boiler All 452-100-080
a Blower housing support All 452-100-111
G Block temperature limit switch All 382-200-375
10 Inspection port cover All In Insp. port kit
11 Inspection port gasket All HA0-317-628
— Inspection port kit {includes cover and gasket) All 542-200-181
12 Recuperator connection gasket All HA0-317-653
13 Stud, 516" — 18 x 134" Long All hE0-340-581
14 Hex nuts (4 each), 516" [ lock washers (4 each), 516" All Obtain locally
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Replacement parts cotnueq

Figure 99 Jacket assembly

#10 x 1/2,” steel black phosphate

ltem Description Model Weil-McLain
number part number
1 Jacket panel, top &4 A82-200-735
&G 382-200-736
2 Jacket panel, front All 382-200-702
3 382-200-730
) 4 382-200-TH1
3 Jacket panel, left side, front 5 187-200-T732
[i] 382-200-733
4 Jacket panel, left side, rear &4 382-200-705
h&G J82-200-706
A Jacket panel, right side &4 382-200-724
&G 382-200-725
[i] Jacket panel, rear All J82-200-726
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, semated hex washer head Phillips All —
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Replacement parts cotnueq

Figure 101 Blower assembly

ltem Description Model Weil-McLain
number part number
1 Burner replacement kit, includes bumer, blower flange gasket, igniter, igniter 3 J82-200-320 |
screws, igniter washers, igniter gasket 4 382-200-325
5 382-200-330
6 382-200-335
2 Blower flange gasket All 990-317-610
3 Air pressure switch (0 o 5,500 feet elevation) All 382-200-723
— Air pressure switch (5,500 to 10,000 feet elevation) 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
B Blower housing assembly replacement kit, includes: blower housing, obsv. Al 381355587
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 acrews, igniter gasket
6 Conmversion Iu-L natural fo propane,includes . . ... ... ... ... .. .... 3 210-511-926
Propane orifice plate, label 4 S10-811-927
5 510-811-928
6 510-811-929
"Orifice plate, nafural gas . . . ... ... ........ 3 L0 SR .
4 510-811-935
5 510-811-936
6 510-811-937
T Gasz/air manifold assembly, includes gasfair manifold, gas tubing, washers, All 382-200-362
screws, gas valve o-ring
8 Senze line condensate trap, includes sense line condensate trap and hoses All 332—2&]—4{19
10 Gas valve kit, complete, includes gas valve, gas cock, 1/2" nipple, bracket, o+ing. All 382-200-411
SCrews
12 Igniter replacement kit, includes igniter and gasket Al 511-330-148
13 Igniter gasket All 590-317-599
14 Inlet air tube wigrill All 382-200-310
15 Hose clamp, 3 All 591-850-068
18 Inlet air hose, 3" by 19" long All 562-302-573
1T & 18 |In=pechion port cover and Inspechion port gasket All see Figure 97, page 92
iterns 10 and 11
15 Recuperator connection gasket Al 590-317-653
20 Condensate drain hose clamp Al —
21 Condensate trap All S60-907-T16
22 14" PVC condensate tee Al —
23 Condensate tee U-clamp Al =
24 Recuperator kit, includes recuperator, recuperator connection gasket, diamond | 3 and 4 382-200-714
flange gasket (2], connection hardware {(4-nuts), flue gas thermal fuse Sand 6 382-200-715
25 Diamond flange, 1° npt Al zee ftermn 24
26 Diamond flange gasket All 290-217-535
27 Flue gas thermal fuse All S11-F24-235
28 Indine fiue adapter with drain kit, includes in-line flue adapter with drain and All 382-200-716
drain hose (6 inches)
23 Flue drain hose kit, 6 inches All 382-200-T17
30 Recuperator vent pipe seal All 593-000-006
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Replacement parts cotnueq

Figure 103 Trim assembhy

ltem Description Weil-McLain
number part number
1 System airculator, 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 casfing)
5 Return manifold, remperatnﬁl:irculatnr kit, includes water manifold, circulator 287-200-721
gasket (Taco 110-339) (1), diamond gasket
6 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 110-333) (1), 382.200-722
square cut seal (manifold to casting)
9 Coin-operated air vent, 1/8" NPT 570-148-565
10 Wiring harness, circulators to IBC 591-391-824
11 Return water temperature sensor and clip 511-330-089
12 Tee, 1"x 1" x 34" Obtain locally
13 Bushing %" x 14" Obtain locally
14 Temperature and Pressure Gauge, 1/4" NPT 360-000-000
15 30 PSIG Relief Valve 511-546-920
16 Nipple, NPT — %" x 3" Obtain locally
17 Block temperature limit switch 362-200-375
18 Boiler temperature sensor 381-356-577
19 Drain valve, 3" NPT 511-546-392
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Replacement parts cotnueq

Figure 105 Interior panel

ltem Description Weil-McLain
number part number
1 Interior panel see Figure 99, page 94,
itermn 8
2 Integrated boiler control assembly, includes IBC and screws 381-330-013
3 Transformer 381-356-678
4 Alr pressure switch see Figure 101, page 96
item 3
not shown | Winng hamess, IBC to hot surface ignitor 591-391-819
not shown | Winng hamess, IBC to system and bypass circulato 591-391-824
not shown | Wiring harmess, |IBC to junction box 591-391-934
not shown | Winng hamess, IBC to controls 591-391-985
not shown | Wiring harmess, Thermostat 591-391-936
not shown | Wiring harmess, Sensor 591-391-995
100 Part number 550-142-783/1012



.ER — Boiler Manual I@

a)

Part mumber 550-142-783/1012 101






GV90+ Series 2 cas-FIRED WATER BoILER — Boiler Manual |[Lﬂjm

Dimensions and ratings e

Figure 108 Boiler dimensional and physical data (see Figure 107, page 102)

Boiler Supply Raturn Length Gas Electrical Boiler Approx.
model connaction sorvice water shipping
L size (Mote 1) required content weight
{invciuces
thie inernal
circulstons)
{inches NPT {inchas NPT {imchas) (inches NPT [ampenes) {lns) {pounas)
mmale) female) female)
GV90+3 1 1 3084 53 15 38 33
GV90+4 1 1 304 B 15 4.7 353
GV90+5 1 1 37% B 15 6.0 423
GV90+6 1 1 3% 1 15 6.9 464
Mote 1: Gas piping from mater to boiler to be sized per local utility reguiremants.

Figure 109 Boiler ratings

A e CERTIFIED. DOE

ENERGY STAR

Boiler CSA DOE Het AHR1 AFUE Vent/ Boiler %o Input derate vs wedt length
model Input Heating water iNote 1) | combustion | water | (Valuss shown are af maximum ventiair pioe length)
capacity rating dir diameter| content (Mote 3)
(Moba 1) {Muats 2)
Direct Exhaust Venting Direct Vent Venting
MEH MBH MBH % Inches Gallonz | Matural gas Propans Matural gas Propane
GVI0+3 o 65 &6 91.9 IRV 3.8 o % | wiold% | wphl5% | uplo2B%
GVI0+4 105 a7 B4 91.2 3PV 47 upin10% | wio22% | wpld4ds | uplo5as
GV90+5 140 130 113 91.4 PG 6.0 wpd0% | wpiodd% | uplo70% i b 0%
GVa0+6 175 161 140 91.0 bl 6.9 up o 4.0% up o 4 5% up bo T0% up b 10.0%

Motes: 1. Based on standard test procedures prescribed by the United States Department of Energy. Ratings also
referred to as CSA Outpul. NOTE that only DOE Heating Capacity and AFUE are certified by AHRI. AFUE is
also know as Annual Fuel Wtilization Efficiency or Seasonal Efficiancy.

2. Net AHRI ratings are based on net installad radiation of sufficient quantity for the requirements of the building
and nothing need be added for normal piping and pickup. Ratings are basad on a piping and pickup allowance
of 1.15 and are determined undar the provisions governing forced draft boller-burner units. An additional
allowance should be made for unusual piping and pickup loads.

3. All of the boilers will automatically de-rale as vent length increases, due to the pressure loss through the vent.
For vantfair pipa lengths less than the maximum, the derate aquals the value above times vant length + 100.

4, Boilers are tested for 50 PSIG working pressure.

5. GWV90+ boilers are not avallable for milllvolt systems.
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Figure 110 Multiple G304+ boilers — ratin

. and engineering data — maintain the clearances shown on pages &
and 7 — see Figure 28, page 23 and Figure 29, page 23 for layout options

Total DOE Heating Boiler Net water Manifolded
Boilers in system Iﬁ:‘:‘t capacity H.P. ratings “'::t"_’f:"’
Model GVO04
Wi o * meH T
3 4 5 6 . Mote 1 . Note 2 31
2 140 130 38 112 T0
2 210 184 58 168 105
2 280 260 [E: 226 140
2 350 F22 9.6 260 175
3 210 185 58 168 105
3 35 2Mm av 252 158
3 420 350 11.7 30 210
3 525 483 14.4 420 263
4 280 260 [E: 224 140
4 420 388 1.6 336 210
4 5680 520 155 452 280
4 T (-2 5] 182 560 350
] 350 325 a7 280 175
-1 525 485 14.5 420 263
] T00 650 184 565 350
-1 ars 805 24 00 438
] 420 350 11.7 36 210
] 630 S8z 174 504 315
-] B840 T80 23.3 678 420
& 1050 966 28.9 240 525
7 450 455 136 a2 245
7 735 -7 203 588 368
7 a80 810 272 i 490
7 1225 1127 oy a0 613
2] 580 520 155 448 280
8 840 76 232 g72 420
2] 1120 1040 A 04 S60
8 1400 1288 385 1120 700
Mote 1 | FBased on standard test procedures outlined by DOE for individual boilers,
Note 2 Met AHRI ratings are based on piping and pickup allowance of 1.15.
Consult Weil-McLain Technical Services for other allowances.
Aum-mmm; rate vent pipe and termination for each boiler. Vent piping cannot be manifolded. Install and
Mote 3 | terminate vents as in installation instructions in this manual.
Combustion 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 Engingering data — see page 103 for additional technical information

Water flow rate per boiler Vent/air pipe size —
Boiler Provide a separate vent
Model for aach boiler
GPFM @ 20°F rise GPM @ 40°F risa
Motz 1
GV90+3 6.5 3.3 3"
GV90+4 9.7 49 ¥
GV90+5 13.0 6.5 3"
GV90+6 16.1 8.1 3
All GV90+ installations require a vent pipe and termination for each boiler. Vent piping eannot be manifolded.
Maote 1 Install and terminate vents as 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.
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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
{TARC) has concluded, “Crystalline silica
inhaled in the form of quartz or cristobalite
from occupational sources is carcinogenic to
humans (Group 1).":

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
cristobalite at the time this document 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:fwwwcde 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,

O Apply enough water to the combustion chamber lining
or base insulation to prevent airborne dust.

[ Remove combustion chamber lining or base insulation
from the boiler and place it in a plastic bag for disposal.

1 Wash potentially contaminated clothes separately from
other dothing. Rinse clothes washer thoroughly.

NIOSH stated First Aid
O Eve: Irrigate immediately

[ Breathing: Fresh air
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REMOVAL OR INSTALLATION
OF FIBERGLASS WOOL

AWARNING  This product contains fiberglass jacket insula-
tion and ceramic fiber materials in combus-
tion chamber lining or base panels in gas fired
products. Airborne fibers from these materials
have 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 (1495 ). Thistype
of respirator is based on the DSHA 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
hitpe/iwww.cde.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
£ye protection.

O Operations such as sawing, blowing, tear out, and spray-
ing may generate airborne fiber concentration requiring
additional protection.

O Wash potentially contaminated clothes separately from
ather clothing. Rinse clothes washer thoroughly.

NIOSH stated First Aid
[ Eye: Irrigate immediately

[ Breathing: Fresh air
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NOTES
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