Installation and Operation Manual
120 Gallon Commercial Gas Water Heater

If the information in these instructions is not followed exactly, a fire or explosion may result causing property damage,
personal injury or death.
- Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this or any other appliance.
— WHAT TO DO IF YOU SMELL GAS
Do not try to light any appliance.
¢ Do not touch any electrical switch; do not use any phone in your building.
¢ |Immediately call your gas supplier from a neighbor’s phone. Follow the gas supplier’s instructions.
¢ If you cannot reach your gas supplier, call the fire department.
- Installation and service must be performed by a qualified installer, service agency or the gas supplier.

If higher water temperature is needed in part of the water
system, temperature limiting devices are available. Contact a
local plumbing supplier.

Improper installation, adjustment, alteration, service or maintenance

can cause serious injury or property damage. Refer to this manual.
For assistance or additional information, consult a qualified installer
or service agency.
Water heater blankets may restrict air flow to the water heater and
cause fire, asphyxiation, personal injury or death.
Install in accordance with all local codes. In the absence of local
codes, refer to NFPA 54 or CSA B149.1. IMPOBTA“T
THIS MANUAL HAS BEEN PREPARED TO ACQUAINT YOU WITH THE
A CAUTION INSTALLATION, OPERATION, AND MAINTENANCE OF YOUR WATER
HEATER AND TO PROVIDE IMPORTANT SAFETY INFORMATION.

The recommended temperature for normal residential use is 120°F.
The dial on the aquastat does not always reflect the out-coming Read all instructions thoroughly before attempting installation
water temperature and it could occasionally exceed 120°F. Variation | o operation of your water heater. Keep these instructions for
n °"t":,°0'{':?mgi:ga"{’:[fst:;§ gg‘t’t'grﬁg g:;ﬁg;engfﬁfg{;;QﬁLund.'"g but 1 fiture reference. Local plumbing and electrical codes must be
followed in the installation of this water heater. In the absence
of a local code use the NFPA Code. Local codes may supersede
instructions in this installation manual. These instructions are
Hotter water increases the risk of scald injury. a guide for the correct installation of the water heater. The
Before adjusting the water temperature setting, read this instruction manufacturer will not be liable for damages caused by failure
manual. Temperatures at which injury occurs vary with the person’s to comply with the installation and operating instructions out-

age and the length of exposure. The slower reaction time of children, - . . . .
elderly or physically or mentally challenged persons increases the lined on the following pages. DO NOT use this appliance if any

scalding hazard to them. It is recommended that lower water tem- part has been under water. Inmediately call a qualified service
peratures be used where these exposure hazards exist. Households technician to inspect the appliance and to replace any part of
with small children or invalids may require a temperature setting the control system and any gas control which has been under
less than 120°F to prevent accidental contact with hot water. water
To produce less than 120°F, use point-of-use temperature limiting )
e IMPORTANT

FAILURE TO FOLLOW THESE INSTRUCTIONS OR ALL APPLICABLE
BUILDING CODES AND REGULATIONS VOIDS THE WARRANTY ON THIS
WATER HEATER.

Scan this QR code to view the
manual in your desired language.

Numeérisez ce code QR pour afficher
le manuel dans la langue souhaitée.

Escanee este codigo QR para ver el
manual en el idioma que desee.

WARNING

CANCER AND REPRODUCTIVE HARM
WWW.P65WARNINGS.CA.GOV

As required by the state of California Proposition 65

238-56673-00 REV A 10/25
23438

For your family’s comfort, safety, and convenience we recommend this
water heater be installed and serviced by a plumbing professional.



Safety Information

This manual contains information regarding the safe installation and use of your water heater. It is very important that the infor-
mation below and throughout the manual is understood for the health and safety of both the installer and the user.

Read and obey all safety instructions detailed in this manual.

potential personal injury hazards. Obey all safety messages that

This is the safety alert symbol. It is used to bring attention to
follow this symbol to avoid possible injury or death.

ADANGER

Indicates an immediately hazardous situation which, if not avoided, WILL result in death or injury.

AWARNING

Indicates a potentially hazardous situation which, if not avoided, COULD result in death or injury.

A GAUTION

Indicates a potentially hazardous situation which, if not avoided, COULD result in moderate to minor injury.

I IMPORTANT I

I Indicates a potentially hazardous situation which, if not avoided, COULD result in damage to property. I

All safety messages in this manual will define the type of hazard, what can happen if the safety message is not followed, and how
to avoid or mitigate the hazard and risk of injury.

ADANGER

Do not store or use gasoline or other flammable, combustible, or corrosive vapors and liquids in the vicinity of
this or any other appliance. Failure to do so can lead to an explosion or fire that may result in death or severe
injury.

AWARNING

High temperatures and pressures in the water heater tank can cause an explosion resulting in property dam-
age, serious injury or death. This unit is supplied with a combination temperature and pressure relief valve.

Vern"y that the combination temperature and pressure relief valve complies with local codes. If the combina-
tion temperature and pressure relief valve does not comply with local codes, replace it with one that does.

A GAUTION

Increasing the thermostat setting above the preset temperature may cause severe burns and consume
excessive energy. Hotter water increases the risk of scald |njur|31/. Scalding may occur within five (5) seconds
at a temperature setting of 140°F (60°C). It is adwsedlftg[) t%stt e temperature of the water before exposing

oneself to it.

ADANGER

Water heaters utilizing Liquefied Petroleum gas (LP) are different from natural gas models. A natural gas heater will not function

@1 :{ |§'

safely on LP gas and vice versa. To avoid possible equipment damage, personal injury or fire: DO NOT connect this water heater to
a fuel type not in accordance with the rating label. These units are only certified for a single fuel type.

A DANGER

Failure to properly install the vent and combustion air intake system as outlined in this manual can result in unsafe operation of
the water heater. To avoid the risk of fire, explosion, or asphyxiation from carbon monoxide, never operate this water heater unless
itis prop_erl¥ vented and has adequate air supply for combustion and dilution of flue gas. Be sure to inspect the system for proper
installation at initial start-up; and at least annually thereafter. See the Maintenance section for more information.
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CONGRATULATIONS!

You have purchased one of the finest water heaters on the market today!

This installation, operation and instruction manual will explain in detail the installa-
tion and maintenance of your new water heater. We strongly recommend that you
contact a plumbing professional for the installation of this water heater.

We require that you carefully read this manual, as well as the enclosed warranty,
and refer to it when questions arise. If you have any specific questions concerning
your warranty, please consult the plumbing professional from whom your water
heater was purchased. For your records we recommend that you write the model,
serial number and installation date of your water heater in the maintenance section
in the back of this manual.

This manual should be kept with the water heater.

LISTED “ US LISTED

For Canadian Installations
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SECTION I: SPECIFICATIONS
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Specifications continued-
Table 1: Dimensions

For natural gas:
MINIMUM GAS SUPPLY PRESSURE (at gas control{ =3.5"W.
MAXIMUM GAS SUPPLY PRESSURE (at gas control) = 14” W.

For LP gas:
MINIMUM GAS SUPPLY PRESSURE (at gas control}): 8” W.C. (d{namic)

(Splep]

. }d namic) _
static or dynamic)

MAXIMUM GAS SUPPLY PRESSURE (at gas control) = 14” W.C. (static or dynamic) .
Note:t If)lynamlc pressure is measured while gas is flowing and static pressure is measured while gas
is not flowing.

All products meet or exceed current ASHRAE standards.

Model A B C D E F G H J K
120-400 781/2" 32" 623/4” | 11716” | 741/8" 12 6111/16” | 743/16” | 365/16” 37"
120-500 (199 cm) (81 cm) (159 cm) (29cm) | (188 cm) (31 cm) (156 cm) | (188 cm) (92 cm) (94 cm)
Recir- -
Hot & . . Exhaust Shipping
Model Cold | SHation | gag pr) A';gg‘g‘)ke Vent | Weight LBS/
(NPT) (NPT) (PVC) (kg)
120-400 y ; y R " 1100
120-500 2 1 12 4 4 (500)
Rated | Rated | Rated | Thermal | Thermal | hecovery | TStH
Model Storage Max. Min. Input, | Efficiency | Efficiency rise @ 1000}2
Capacity |Input,Btu/| Btu/hr [ (%) @Max | (%) @ Min GAL /I’" rise
GAL (L) | hr (kW) (kW) Input Input (L/hn) GAL (1
125 400,000 80,000 466 587
120-400 (473) (117.2) (23.4 ¥ % (1764 | (2222)
125 500,000 80,000 576 696
120-500 (473) (146.5) (23.4) % % (2,180) (2,635)

These products are design certified by UL (Underwriters Laboratories) and meet ANSI Z21.10.3/CSA 4.3 requirements for operation

up to 181°F (82°C) as a_Categon{ IV water heater.
Approved for use as a direct vent automatic storage water heater.




SECTION li: GENERAL INFORMATION

When you receive your new water heater N _ o
Check the new equipment to see if all components are in good condition. If damage is observed or parts appear to be missing,
contact your wholesaler.

Temperature Gontrol . . _ . o o

The water heater is eqw{)ped with a main operating control that r_nanages the temperature regulating and limiting functionality.

For domestic hot water, the recommended temperature setpoint is 120°F. For commercial aplpllcatlons the maximum tempera-

ture setpoint is 181°F. Sensors in the top of the tank measure water temperature. The contro co_nstantiy compares the sensor

values to the temperature setpoint and controls the burner power éon/off) and modulation accordlngh{.

The manual reset, temperature limiting safety function is manage bﬁ the main operating control. In the event that the tank tem-
erature sensor reads 190°F and a flame is detected at the burner, the control will shut off all gas to the burner. Manually reset
he control to allow the heater to resume normal operation. ) o _ )

The temperature setpoint is factory set at 120°F. It hotter water is required, it is recommended that a tempering or anti-scald de-

vice is installed at the domestic hot water outlet of the heater or at the point of use. Table 2 details the approximate relationship

of water temperature and time with regard to scald injury. It is important for the user to understand the necessity of tempering or
anti-scald devices when using hotter water in domestic water heating systems.

AGAUTION

Hot water in excess of 120°F can cause scalding.

It is recommended that a tempering valve or anti-scald valve be installed and used according to the manufacturer’s directions to
revent scalding. Many state and local codes now require ingtallation of these devices. Point of use temperature may be hotter
han the setting on the water heater thermostat. The tempering valve or anti-scald valve will ensure potable water temperatures

at the desired set point with a higher degree of accuracy.

Table 2:
A Water temperature over 125°F Approximate
D A N G E R star g Ot codh o wcalts, Time/Temperature Relationships in
Children, disabled, and eiderly Scalds
ars =1 righest rsk of being 120°F (49°C) | More than 5 minutes
Review thi_s instruction manual 125°F (5200) 11/2 to 2 minutes
bafore salting tampaseixre 130°F (54°C) | About 30 seconds
at water heater,
Feel water before bathing or 135°F (57°C) | About 10 seconds
showering 140°F (60°C) |Less than 5 seconds
Tempazaturs limking vakes ars 145°F (63°C) |Less than 3 seconds
available, contact local plumbing
supplier. 150°F (66°C) | About 1 1/2 seconds
155°F (68°C) |About 1 second




General Information continued-

Anode Rods

The water heater is supplied with a factory installed powered anode system to prevent corrosion of internal tank components.
Spemflcallt){], the type of anode system that is used is an impressed-current anode system. This system uses a power supply that
regulates the protective current output based on actual conditions inside the tank. The anode rods in the tank are not constumed
over time and, therefore, do not need to be removed and inspected.

NOTICE TO THE OWNER: The water heater must be connected to the ;I):ower sug%y for the Powered anode system to (%perate. DO

NOT DISCONNECT THE WATER HEATER FROM THE POWER SUPPLY FOR AN ENDED PERIOD OF TIME. WITHOUT POWER,

THE ANODE SYSTEM WILL NOT BE CAPABLE OF PROVIDING CORROSION PROTECTION. When the power switch to the right of

the dlSplE(l]y is OFF and there is a connection to the power supply, the powered anode system will still function. If the water heater

must be disconnected from the power supply for an extended period, the tank must be drained. Refill the tank prior to reconnect-

![?19 the lea’her Qeater to the power supply. See the “Maintenance” section of this manual for instructions on draining and refilling
IS water heater.

AGAUTION

Hydrogen gas is produced in a hot water system served by the heater that has not been used for a Ion.?.period of time (2 weeks
or more). Hydrogen gas is extremely flammable. To reduce the risk of injury under these conditions, it is recommended that a
hot water faucet be opened for several minutes before using any electrical appliance connected to the hot water system. When
hydrogen is present, there will probably be an unusual sound such as air escapmg[ through the pipe as the water begins to flow.
There should be no smoklng or open flame near the faucet at the time it is open.

Temperature and Pressure Relief Valve (T&P)

A GAUTION

To reduce the risk of excessive pressures and temperatures in this water heater, install temperature and pressure protective
equipment required by local codes and no less than a combination temperature and pressure relief valve certified by a nation-
ally recognized testing laboratory that maintains periodic inspection of ?roductlon of listed equipment or materials, as meeting

the requirements for Relief Valves and Automatic Gas Shutoff Devices for Hot Water Suple. ystems, ANSI Z21.22. This valve

must be marked with a maximum set pressure not to exceed the marked maximum working pressure of the water heater.
Install the valve in an opening provided and marked for this purpose in the water heater, and orient it or provide tubing so that
any discharge from the valve exits only within 6 inches above, or at any distance below, the structural floor, and does not con-
tact any live electrical part. The discharge opening must not be blocked or reduced in size under any circumstances. No valve
is to be added between the relief valve and tank.

A GAUTION

Scalding injury and/or water d_amag{e can occur from either the manual lifting of the lever or the normal operation of the T&P
valve if it is not piped 1o a proper drain. If the valve fails to flow water or reseat, call your plumber.

The T&P valve is factory installed. A discharge drain tube must be installed (responsibility of the installer) and shall terminate
Flaln, not threaded, 6 inches above the floor drain. The discharge drain tube must not contain a reducing coupling or other restric-
ion, and must be installed to allow complete drainage of both the valve and drain line.

Backflow Preventer (closed system) , _ ,

Some local municipal codes and ordinances require the use of these devices on potable (domestic) water lines. Where back-

flow preventers, check valves, or pressure regulating valves are required, it will be necessary to install a thermal expansion tank
(designed for use with potable water} in order to prevent pressure build up in the water heater and associated piping, which could
cause the T&P valve to discharge. Follow the expansion tank manufacturer’s recommendations when selecting a tank for your

hot water system. The expansion tank pressure shall equal the water heater system pressure prior to initial warm up. Periodic
relieve valve discharges may be a result of thermal expansion in a closed water supply system. Contact the water supplier or local
plumbing inspector for information about thermal expansion tanks.

Note: Working pressure of the water heater is 150 PSI. Do not exceed 150 PSI.



General Information continued-

Condensation _ _ _ _ _

Condensation of flue gases will occur in the exhaust vent and portions of the heat exchanger during burner operation. Condensate
is considered acidic based on its typical pH range of 3.5 to 3.6 on a scale of 0 to 14 (a pH of 7 is neutral). Some installations may
require the use of a condensate neutralizer kit to reduce the acidity of the condensate prior to it entering the building’s drainage
system. When possible, locate a floor drain in close proximity to the water heater to minimize the length of the drain line. The
water heater is supplied with a condensate elbow assembly that must be installed to the water heater before the exhaust vent is
connected. Horizontal sections of the exhaust vent shall slope upward away from the water heater a minimum of 1/8” per foot.
This will allow the condensate in the vent to run back to the condensate drain on the water heater. In some instances, conden-
sate may form in the intake piping during periods following burner operation. Horizontal sections of air intake piping shall slope
downward away from the water heater a minimum of 1/8” per foot. A condensate drainage tube shall be installed on the intake
plplnsq (at the factory provided tee.) See Section IV: Installation / Vent and Combustion Air Intake / Condensate Elbow Assembly
and Section IV: Installation / Vent & Combustion Air Intake / Intake Drain for installation details.

High Altitude

_Theg water heaters covered in this manual are safety certified for altitudes up to 7,800 feet. For high altitude applications (i.e.
installations at altitudes greater than 2,000 feet), specific high altitude models must be used. Models for high altitude are certified
for use at altitudes greater than 2,000 FT up to 7,800 FT.

Following installation at high altitudes, verify that CO levels in the exhaust vent are within the specified range given in Section VI:
Maintenance, “Check the Combustion System”.

Due to the natural reduction in input rate at higher altitudes, the actual hot water output of the heater is gradually reduced as
altitude is increased. Expect a 1.5% input rate reduction per 1,000 feet altitude. However, all high altitude models are factory
adjusted to maintain the rated sea-level minimum input

at minimum fan speed.

Note: High altitude water heaters are not certified under a common vent configuration.

Seismic Restraint , , ,

Regions of the United States and Canada that are considered earthquake zones regmre that the water heater is properly braced
to avoid movement or falllng during a seismic event. The Holdrite Quick Strap® QS-120 or equivalent strapping system is recom-
mended. The Holdrite QS-120 is approved by the California Division State Architect and is UPC/IPC/IAMPO listed. Figure 2 shows
water heaters strapped to a (field supplied) support frame.

Per Section 507.2 Seismic Provisions of the 2021 Uniform Plumbing Code (UPC). Water heaters shall be anchored or strapped to
resist horizontal dﬂglacement due to earthquake motion. Strap}pmc}; shall be at points within the upper one-third and lower one-
third of its vertical dimensions. At the lower point, a distance of not less than 4 inches shall be maintained from the controls with
the strapping. Please refer to the local authority having jurisdiction to see if there are any additional local requirements regarding
seismic provisions.

The water heater is rated for zero clearance to combustibles. Figure 3 shows the installation of seismic restraints when the heater
is located against a wall.

Lower strap ——Metal framing

Upper strap—

m Seismic Restraints to Support Framing
8



General Information continued-

NOTE: SECURE
STRAPS TO WALL
WITH APPROPRIATE
FASTENERS.

Section lll: PRE-INSTALLATION

A GAUTION

This water heater must be located in an area where leakage of the tank, water line connections, or the temperature and
pressure relief valve will not result in damage to the area adjacent to the water heater or to lower floors of the structure. When
such location cannot be avoided, a suitable drain pan must be installed under the water heater. The drain pan depth must be
suitable for draining and collecting water. The drain pan can be purchased from your plumbing professional. The drain pan
must be piped to an adequate drain and all drain piping must be at least 0.75” in diameter and pitched for proper drainage.

DO NOT store or use gasoline or other flammable, combustible, or corrosive vapors and/or liquids in the vicinity of the water
heater or any other appliance.
IF YOU SMELL GAS:

e DO NOT try to light any appliance. . o

e DO NOT touch any electric switch; do not use any telephone in your DUIldlnﬁ. o .

e Immediately call your gas supplier from a telephone in another building. Follow your gas supplier’s instructions.
e |f you cannot reach your gas suggher call the fire department.

DO NOT OPERATE THE APPLIANCE UNTIL THE LEAKAGE IS CORRECTED!

A GAUTION

Do not drop water heater or lay heater down on its side. Move the water heater into position by sliding or using an appropriately
sized hand truck.




Pre-installation continued-

AGAUTION

If the water heater is installed directly on carﬂeting, the water heater shall be installed on a metal or wood panel extending

beyond the full width and depth of the water heater by at least 3 inches (76.2 mm) in any direction or, if the water heater is

installed in an alcove, the entire floor shall be covered by the panel. The panel must be strong enough to carry the weight of
the heater when full of water.

Locate the heater so it is not subject to physical damage from moving vehicles or flooding. Do not locate the water heater in a
room where swimming pool chemicals or [arge quantities of water softener salt are kept. Installing a water heater in this environ-
ment will result in premature failure of tank and burner components due to corrosion caused by these elements diffusing into the
air.

NOTE: If necessary to comply with the installation requirements in National Sanitation Foundation (NSF) Standard 5, the bottom of
this water heater must be sealed to the floor with a silicone based sealant.

The water heater can be installed on combustible or non-combustible flooring. Maintain clearances specified in this manual and
in accordance with the National Fuel Gas Code (NFPA 54, ANSI Z223.1J unless otherwise directed by state and local code require-
ments. Locate the water heater such that plastic vent pipe lengths and the number of connection fittings are minimized. Adequate
downward Entch is required on the condensate line for proper drainage. See Section IV: Installation / Vent & Combustion Air Intake
/ Condensate Elbow Assembly for details. If gltch is insufficient and the use of a low profile condensate pump is not feasible, the
heater needs to be placed on'a concrete slab to increase the distance between the condensate line connection and the floor.

Minimum clearance from combustible material is 0” for the sides, top, and back of this water heater, as shown in Figure 4. This
water heater is approved for installation in an alcove with the clearances shown in Figure 4. For ease of access and proper main-
tenance, the clearances in Figure 5 are recommended.

(O "

Combustible 0
/WQHS

Combustible or "
non-conbustible walls 07

" \ 18//L
O ’é - L84//4
:7 \ O//
Q Stz O° e et "
[*] %Q [:'
®
;@M’j L - Combustible or
non-combusithle flooring
MCombugtibt@ flooring
m Minimum Clearance From Combustibles m Recommended Minimum Access Clearances
Gas SUPPIP, Line
Prior to installafio

n, contact your local gas utilitx to confirm that sufficient gas service is available for the water heater. The gas
meter must have adequate capacity to supply t

_ e rated maximum gas input of the water heater in addition to other gas fire
equipment connected to the meter.

Minimum Gas Supply Pressure o , , ,

The gas supply must be capable of maintaining a minimum pressure at the inlet of the gas control during water heater operation

at maximum input. The pressure will be lowest at the gas control during water heater operation (i.e. %as is flowing) at maximum

input. For natural gas models, during operation at maximum input, the supply pressure at the gas control must be at least 3.5”
.C. For LP gas models, during operation at maximum input, the supply pressure at the gas control must be at least 8" W.C.

Refer to Table 3 for gfas supply line sizing. The table shows maximum input in thousands of BTU’s per hour for various pipe sizes
and lengths. The table assumes gas supply pressures of 14” W.C. or less and a pressure drop of 0.3” W.C.
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Pre-installation continued-

Table 3: Gas Supply Line Capacity

At minimum, use 1-1/4” gas supply pipe for model 120-400.
For model 120-500, use a minimum of 1-1/2” pipe.

Nominal | Internal Length of Pipe (Ft)
Iron Dia.

Fs’i_Pg (In.) 10 20 30 40 50 60 70 80 90 100 125 150 1756 200
iz
(In.)

11/4 1,380 | 1,050 730 590 500 440 400 370 350 320 305 275 250 225 210
1172 1,610 | 1,600 | 1,100 | 890 760 670 610 560 530 490 460 410 380 350 320

2 2,067 | 3,050 | 2,100 | 1,650 | 1,450 | 1,270 | 1,150 | 1,050 | 990 930 870 780 710 650 610
21/2 2,469 | 4,800 | 3,300 | 2,700 | 2,300 | 2,000 | 1,850 | 1,700 | 1,600 | 1,500 | 1,400 | 1,250 | 1,130 | 1,050 | 980

3 3,068 | 8,500 | 5,900 | 4,700 | 4,100 | 3,600 | 3,250 | 3,000 | 2,800 | 2,600 | 2,500 | 2,200 | 2,000 | 1,850 | 1,700

4 4,026 | 17,500 | 12,000 | 9,700 | 8,300 | 7,400 | 6,800 | 6,200 | 5,800 | 5,400 | 5,100 | 4,500 | 4,100 | 3,800 | 3,500

Maximum Gas Supply Pressure

The gas supply pressure shall hever be greater than 14” W.C. Pressures greater than 14” W.C. may damage the gas control
which could cause a fire or explosion. . . o _

Refer to Section IV: Installation / Gas Connections for further installation instructions.

Combustion and Ventilation Air o o . - .

The water heater can be installed to utilize combustion air from either inside or outside the building. Refer to “Section IV: Instal-
lation” for detailed venting specifications. If indoor air is used for combustion air it is imperative that the room has an adequate
air supply. Inadequate air supplies may lead to unsafe levels of carbon monoxide (CO) and excessive levels of soot. See NFPA 54
or the discussions of “Unconfined Space” and “Confined Space” below. In addition, poor ventilation will also result in hot spots
around the heater. Temperatures over 90°F near the water heater generally indicate a lack of ventilation.

Unconfined Space _ _ _ ,

Unconfined space is defined b¥ NFPA 54 as a space with a volume greater than 50 cubic feet %dur_lng tYpI(_:al use) per 1000 BTUH of
the total combined input of all Tuel burning appliances in the space. Rooms leading directly to the installation space through doors
that cannot be closed can be considered part of the space. Exception: Buildings with full vapor barriers, tight doors and windows or
air infiltration rates of less than 0.35 air changes per hour will be considered a confined space and require additional air supplies.

Confined Space , _ _ _

Confined space is defined by NFPA 54 as a space with a volume less than 50 cubic feet (dunntrq ?{plcal use) per 1000 BTUH of the

total combined input of all fuel burning appliances in the space. Buildings or rooms of unusually fight construction are also consid-

ered a confined space. See “Unconfined Space: Exception”. . S )

When installing fuel burning appliances in a confined space, air must be supplied to that space from either inside or outside of the

building as conditions allow. . . . o .

A. Inside Air Supply: A confined space shall be provided with two permanent openings; one within 12 inches of the top and one
within 12 inches of the bottom of the enclosure. These openings shall lead directly fo _room(s? of sufficient volume so that the
combined volume of all the space meets the criteria for unconfined space. Each opening shall have a minimum free area of 1
square inch per 1000 Btu/hr of the combined total input of all fuel burning appliances in the space. Each opening shall have
an area of not less than 100 square inches or a minimum dimension of not less than 3 inches.. _

B. Outside Air Supply: Confined spaces shall be provided with two permanent openln?s; one within 12 inches of the top and one
within 12 inches of the bottom of the enclosure. These openings shall communicate directly, or by ducts, with the outdoors or
spaces that communicate with the outdoors.

1. Leading directly to the outside or through vertical ducts: Each opening shall have a minimum free area of one square inch per
4000 Btu/hr of fotal input rating of all equipment in the enclosure. o _

2. Leadln% to outside through horizontal ducts: Each opening shall have a minimum free area of one square inch per 2000 Btu/
hr of total input rating of all equipment in the enclosure. Note: All ducts shall have the same cross sectional area as the free
area of each opening to which they connect. The minimum dimensions of all ducts shall not be less than three inches. Powered
combustion air supplies are also commercially available and may be used.
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Pre-installation continued-

Louvers & Grilles _ S , _ , ,

In calculating the free area of an opening, consideration must be given to the blocking effects of louvers or grilles protecting the
opening. Any screens used must be no finer than 1/4 inch mesh. It the free area of a louver or grille is known, this should be used
in calculatlng the size of opening required. If free area is unknown, it may be assumed that wood louvers will have 20 to 25%
free area and metal louvers and grilles will have 60 to 75% free area. Louvers and grilles should be fixed in the open position or
interlocked with the equipment so that they open automatically during equipment operation.

Section IV: INSTALLATION

ADANGER

Failure to properly install the vent and combustion air intake system as outlined in this manual can result in unsafe operation
of the water heater. To avoid the risk of fire, explosion, or asphyxiation from carbon monoxide, never operate this water heater
unless it is properly vented and has ade uafe air suRpIy for combustion. Be sure to inspect the system for proper installation at

initial start-up; and at least annually thereafter. See the Maintenance section for more information.

IMPORTANT

Failure to comply with orientation and minimum spacing requirements between exhaust vent and air intake terminals may lead
to cross-contamination of combustion air. Cross-contamination may lead to nuisance lockouts from ignition or flame failures
and will increase maintenance on parts such as the flame rod.

In some cases cross contamination may occur even when orientation and minimum spacing requirements are followed. There-
fotrekattentlon must be given to the unique conditions at every jobsite to avoid the possibility of exhaust gas entering the air
intake.

The water heater ventin% and combustion air intake can be installed as a power direct vent system (combustion air from outside
the building), power vent system (combustion air from inside the building), or common vent system (up to three heaters vented
through a single exhaust/intake vent in a direct vent configuration). Common direct vent systems must use a common vent kit,
and be installed according to the common vent kit installation manual. Vertical or horizontal (side-wall) configurations may be
used for any vent configuration.

The venting system shall be installed in accordance with these instructions, and, where applicable,
the instructions of the venting system manufacturer.

Notte: If air from inside the building will be used for combustion air, the requirements in Section lll, “Unconfined Space” must be
met.

A power direct vent system may terminate in a 2-pipe configuration or with a concentric vent kit. o
The concentric vent Kit must be purchased separately. The [PEX System 636® 4” concentric kit is approved. The connection size
on the concentric vent cannot be smaller than . R .

the vent and intake flpe diameter. The vent and intake equivalent lengths must comply with minimum and maximum lengths
specified in Tables 4 and 5.

The water heater is supplied with a sore-_assembled PVC condensate assembly that must be installed to the exhaust pipe prior to
Ronnecl;ulon of the exhaust venting. See instructions in Section IV: Installation / Vent & Combustion Air Intake / Condensate Elbow
ssembly.

A 4” PVC 90 deg. standard bend elbow is supplied and must be used as the combustion air intake termination fitting for either

a direct vent or power vent system. For a power vent system, connect the elbow directly to the 4” connector supplied with the
water heater. For a direct vent system, use the elbow as the outside termination fitting. If a common vent system is specified, the
air intake termination shall be an 8” PVC (or other approved venting material) or Polypropylene 90 degree elbow.

The supplied 90 deg. elbow contains a protective screen to block foreign debris or small animals from entering the pipe. If a
screen is preferred at the exhaust termination, it must have a low resistance to airflow. Refer to the type of screen used in the
supplied elbo¥v. IAI sckreeP that significantly restricts airflow will reduce the performance of the water heater and could cause
nuisance control lockouts.

All vent length measurements specified in this manual are in addition to the pre-assembled piping and supplied assemblies and
flt‘tlnﬁ]s. Equivalent plge lengths shall not be greater than the maximum lengths (or less than minimums) given in Tables 4 and 5.
See the notes under Tables 4 and 5 for additional information pertaining to direct vent or power vent system lengths.

Note: DO NOT connect the water heater to an existing vent or chimney. It must be vented separately from all other appliances,
except if used as a part of a common vent system.
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Installation continued-

The following materials are apBroved for use as the vent and combustion air intake piping:
e PVC (DWV, ASTM-D2665 or CSA B181.2)

¢ PVC (Schedule 40, ASTM-D1785 or CSA'B137.3)

e PVC (SDR Series, ASTM-D2241 or CSA B137.3

¢ GPVG (Schedule 40, ASTM-F441 or CSA B137.3)

e CPVC (SDR Series, ASTM-F442)

e ABS (Schedule 40, DWV, ASTM-D2661 or CSA B181.1)

e AL29-4C Stainless Steel

e PVC IPEX 1738 (UL 1738, ASTM D2665§

e Polypropylene (Innoflue UL 1738, ULC-S636)

In Canada, check local codes to ensure that SDR series is approved for use. SDR is not approved for all installations in Canada.

The foIIowing materials are a Rﬁoved for use for the fittings in the vent and combustion air intake systems:
¢ PVC (Schedule 40 DWV, ASTM D2665

e CPV éScheduIe 40, ASTM F438

e ABS (Schedule 40 DWV, ASTM D2661)

e AL29-4C Stainless Steel

e PVC IPEX 1738 (UL1738, ASTM D2665)

e Polypropylene (Innoflue UL 1738, ULC-S636)

The use of cellular core PVC (ASTM F891), cellular core CPVC, or Radel® (polyphenylsulfone) in non-metallic vent pipe and sys-
tems is prohibited. Covering non-metallic vent pipe and fittings with thermal insulation is prohibited.

IMPORTANT

Installations in Canada must conform to the requirements of CSA B149 code. Plastic vent systems must be assembled with
pipe, fittings, cements, and primers listed to ULC S636. Components of this listed system shall not be interchanged with
other vent systems or unlisted pipe/fittings. In Canada, the primer and cement must be of the same manufacturer as the vent

system; do not mix primers and cements from one manufacturer with a vent system from a different manufacturer. The supplied

plastic pipe/fittings are certified as part of the water heater.

Minimum and Maximum System Lengths R o ,
The water heater should be located such that plastic vent pipe Iengths_and the number of connection fittings are minimized. Min-
imum and maximum equivalent pipe Ienﬁths for the vent and combustion air intake systems are given in Tables 4 and 5. Either 4
in. or 6 in. plastic piping ma¥] be used. The water heater is provided with a 4” female PVC connection for the air intake and a 3”
female PVC connection (on the condensate assembly) for the exhaust vent. For ease of installation and potential future inspection,
a 4” flexible coupling is supplied for connection to the 4” PVC fitting on the air intake. The flexible coupling should be used as

]’g]&a_ first connection on the intake for both 4” and 6” vent systems. Slide the large end of the flexible coupling over the female PVC
itting.

DO NOT use less than 4 in. diameter plastic pipe and DO NOT use unequal sizes except as shown to increase from 4 in. to 6 in.
diameter at the point of connection to the water heater. Figure 6 shows the proper connections to increase from 4” to 6” plastic

pipe.

4" REDUCING 4" X 6" INCREASER
FERNCO (SUPPLIED> (FIELD SUPPLIED>

4" PIPE
(FIELD
SUPPLIED)

NS

4’ X 3" REDUCER
47 X 6 INCREASER (FACTORY SUPPLIED)
(FIELD SUPPLIED)

AIR INTAKE

EXHAUST VENT

m Adapting Air Intake and Exhaust Vent for 6” Piping (optional)

NOTE: The equivalent strali\?ht pipe length of a 90°, 1/4 standard bend elbow and a 45°, 1/8 standard bend elbow is 5 feet and
2.5 feet, resgectlvely. DO NOT use short bend elbows. _ o
NOTE: An elbow used as an exhaust vent termination fitting must be included when determining the total number of elbows.
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Installation continued-

Table 4: Minimum and Maximum Vent and Air Intake Pipe Lengths (4” Pipe)

Minimum Equivalent Pipe Length

Maximum Equivalent Pipe

Model(s) Fuel Type Arra‘nlgggnent (per pipe run) Length (per pipe run)
Air Intake’ (ft) Vent? (ft) Air Intake’ (ft) Vent? (ft)
- Direct Vent 20 20 501 501
e NAT or LP
Power Vent 0 20 0 100

! Equivalent length is measured between the 4” pipe connection on the water heater and the required 90° elbow termination

fitting.

2 eqiqlvalent length is measured after the point of connection to the condensate assembly and includes the termination fitting (if

used).

T Shown as a balanced system. Vent length may exceed air intake length if total combined length does not exceed 100 ft.
Intake length cannot exceed exhaust length.

Table 5: Minimum and Maximum Vent and Air Intake Pipe Lengths (6” Pipe)

Minimum Equivalent Pipe Length

Maximum Equivalent Pipe

Model(s) Fuel Type Arra‘r{gg:nen t (per pipe run) Length (per pipe run)
Air Intake? (ft) Vent* (ft) Air Intake? (ft) Vent* (ft)
- Direct Vent 50 50 120* 120*
120-300 NAT or LP rect Ten
Power Vent 0 100 0 240

3 Equivalent length is measured between the 4” pipe connection on the water heater and the required 90° elbow termination

itting.
4 ququvalent length is measured after the point of connection to the condensate assembly and includes the termination fitting (if

used).

+Shown as a balanced system. Vent length may exceed air intake length if total combined length does not exceed 240 ft.
Intake length cannot exceed exhaust length.

Table 6: Minimum and Maximum Vent and Air Intake Pipe Lengths (8” Pipe)

Minimum Equivalent Pipe Length Maximum Equivalent Pipe
Model(s) Fuel Type Arra‘n’ggltnen t (per pipe run) Length (per pipe run)

Air Intake® (ft) Vent® (ft) Air Intake® (ft) Vents (ft)
I NATorLP | Common Vent 20 20 60* 60*

> Equivalent length is measured between the last branch tee in the Common Intake Vent manifold and the required 90° elbow termina-

tion fitting.

¢ Equivalent length is measured after the last branch tee in the Common Exhaust Vent manifold and includes the termination fitting

(if used).

Shown as a balanced system. Vent length may exceed air intake length if total combined length does not exceed 120 ft.
Intake length cannot exceed exhaust length.

The vent and combustion air intake systems must be sufficiently supported along vertical and horizontal sections. At minimum,

it is recommended that a support is placed along the vent or air intake piping every 3 ft horizontally, and every 5 ft vertically. For
horizontal systems, the first support shall be located immediately adjacent to the first 90-deg. elbow following the vertical section
connected to the water heater. The support method should act to isolate the vent and combustion air intake piping from floor
joists or other structural members to reduce transmission of noise and vibration.

NOTE: Do not support, pin,
and contraction of the ven’tlng material.

or secure the vent and combustion air intake pipe in a way that restricts the normal thermal expansion

For replacement installations, thoroughly inspect the existing vent and combustion air intake systems prior to installing the new

water heater. The following steps shall be taken to properly inspect the existing vent system:
e \Verify that the materials as specified in this manual have been used.

e Verify the maximum and minimum vent and combustion air intake equivalent lengths and terminal clearances meet the

specifications in this manual.

e Inspect the vent and combustion air intake systems for cracking. Pay close attention to joints between elbows and

straight
e Inspect

If any corrections are required they must be computed before installing the replacement water heater.

14
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Installation continued-

A DANGER

Failure to prime the condensate trap with water will result in combustion gas (which may contain carbon monoxide) entering

the room. To avoid the risk of asphyxiation from carbon monoxide, NEVER operate the water heater unless the condensate trap
is sealed with water.

Condensate Elbow Assembly , ,

Prior to connecting the exhaust vent pipe, the condensate trap assempbly (supplied) must be connected to the exhaust pipe on the
water heater. The drain elbow shall be connected to the 3” exhaust pipe such that the arrow (showing flow direction on elbow) is
pointing vertically (90° + 5°), and the drain is parallel to the floor. Prior to mounting, apply a bead of silicone around the inside
of the socket connection on the elbow. For maximum durability and sealing, use a hlgth heat silicone caulk appropriate for direct
vent appliances (rated for at least 150°F). Apply a bead around the end of the exhaust pipe as well. Push the end of the 3” drain
elbow on the exhaust pipe as far as the elbow allows.

EXHAUST PIPE
ADAPTER

3,
||||||

ORIENTER TRAP PORTION

Installation of the Condensate Trap

After the assembly is prqperl% mounted to the exhaust pipe apply more silicone caulk between the elbow and exhaust pipe. Caulk
all the wag around the pipe. If a proper seal is not made, combustion gas will leak into the room and condensate will collect on
the floor. See Figure 8 tor location of seal.

Seal with silicone
caulk, all the way
around connection.

m Sealing the Connection

The condensate trap is made up of three parts and connected by two unions, labeled ‘A’ and ‘B’. .

The drain elbow has already been installed. There are two orieniers included; one with an angle of 135° and another with an
an?Ie of 90°, choose whichever one minimizes the number of fittings required for proper drainage. Figure 9 shows the difference
between the two options. Install the orienter of your choice by connecting the union portions labeled ‘A’.

ORIENTER CHOICE

m 90° and 135° Orienter
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Installation continued-

Determine which direction minimizes the length of the condensate drain line, and point the orienter in that direction. Install the
trap portion b¥ connecting the union parts labeled ‘B’ so that it is pointing in the Froper direction. See Figure 7 for a view of how
the condensate trap is assembled, and Figure 10 for the top view of both orientation options. After the condensate trap is properly
installed, the exhaust pipe adapter can be installed to allow connection to a 4” exhaust pipe.

Discharge Condensate

Discharge Condensate
Backward

Forward

m Orientation of the Condensate Trap

The orientation of the trap portion of the drain is critical for proper venting of gas and drainage of condensate. This portion must
be level after both unions are fully tightened. See Figure 11 for proper final orientation of the assembly.

TRAP MUST BE LEVEL

m Levelness of Trap

A detailed view of the condensate tra;% is shown in Figure 12. The discharge portion of the trap is designed with a vent and
threaded 34” female NPT connection. The trag may be cleaned by disconnecting union B and the threaded connection, then
running water through the trap. Use I’Iﬁ]ld PVC p|Pe for the condensate drain line. The line must slope down, 1/8” per foot, away
from the point of connection towards the drain. If there is insufficient clearance between the connection point and the floor to
maintain slope, the heater should be installed on a concrete slab or use a low-profile condensate pump. If a pump is used and a
condensate neutralizer is required, connect the neutralizer outlet to the pump.

EXHAUST PIPE —VENT
ADAPTER 3/4" FEMALE
) © NPT

D)

-
‘

L\l -
QTR .l-!;.'vnﬂ

UNION B’

m Detailed View
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Installation continued-

Inside
corner detail

Regulator vent outlet

Legend: In the event no
regulator is present,

= Vent terminal Watd 1 canbe

® = Air supply inlet disregarded.

N z0: e :
= Area where terminal is not permitted

m Terminal Clearances

This water heater may be vented horizontally (through a sidewall) with a two-pipe termination.
Two holes through an exterior wall are required for the vent and combustion air intake pipes. Minimum clearances between the

terminals must be met as sgecified in Figure 14. All clearances must comply with local codes or the latest edition of NFPA 54/
ANSI Z223.1 or CSA B149. See Figure 13 and Table 7 for terminal clearances.

Check to make sure flue gases DO NOT recirculate into the air intake terminal when using direct venting. If the water heater is
having service issues, flue recirculation may be a contributing factor. Even when the minimum vent terminal separation distances
in Figure 14 are followed, recirculation may still occur depending upon the location outside the building, the distance from other
buildings, proximity to corners, weather conditions, wind patterns, and snow depth. Periodically check to make sure that flue
recirculation is not occurring. Signs of flue gas recirculation include frosted or frozen intake terminals, condensate in the intake
terminal and venting system, oxidation or white chalk material on the flame rod or hot surface igniter. Correction to flue recircu-
lation may involve angling the intake away from the exhaust terminal, increasing the distance between them, or using inside air
for combustion. Check to be sure the intake and exhaust terminals are not obstructed, especially during periods of below freez-

in? weather. All intake and exhaust venting components must have the same diameter size. DO'NOT use a different size on the
intake and exhaust venting.
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Installation continued-
Table 7: Direct Vent Terminal Clearance

CGanadian Installation US Installation

A | Clearance above grade, veranda, porch, |12 in (30 cm) 12in (30 cm)
deck, or Balcony

B | Clearance to window or door that may be |6 in (15 cm) for appliances < 10,000 6 in (15 cm) for appliances < 10,000
opened Btuh (3 kW), 12 in(30 cm) for applianc- | Btuh (3 kW), 9 in(23 cm) for appliances>
es > 10,000Btuh (3 kW) and < 100,000 | 10,000 Btuh (3 kW) and < 50,000 Btuh
Btuh(30 kW), 36 in (91 cm) for appli- (15 kW), 12in(30 cm) for appliances >

ances >100,000 Btuh (30 kW) 50,000 Btuh (15 kW)
C | Clearance to permanently closed window | 12 in (30 cm)* 12 in (30 cm)*
D | Vertical clearance to ventilated soffit 12in (30 cm)* 12in (30 cm)*
located above the terminal within a hor-
izontal distance of 2 ft (61 cm) from the
center line of the terminal.
E | Clearance to unventilated soffit 12in (30 cm)* 12in (30 cm)*
F | Clearance to outside corner 2 ft (60 cm)* 2 ft (60 cm)*
G | Clearance to inside corner 18 in (45 cm)* 18 in (45 cm)*
H | Clearance to each side of center line ex- | 3 ft (91 cm) within a height of 15 ft (4.6 | Clearance in accordance with local
tended above meter/regulator assembly | m) installation codes and the requirements

of the gas supplier.

[ Clearance to service regulator vent outlet | 3 ft (91 cm) Clearance in accordance with local
installation codes and the requirements
of the gas supplier.

J | Clearance to non-mechanical air supply | ® 6 in (15 cm) for appliances < 10,000 [ e 6 in (15 cm) for appliances < 10,000

inlet to building or the combustion air Btuh (3 kW). Btuh (3 kW),
inlet to any other appliance ¢ 12in (30 cm) for appliances > 10,000 | ® 9 in (23 c¢m) for appliances > 10,000
Btuh (3 kW) and < 100,000 Btuh (30 Btuh (3 kW) and < 50,000 Btuh (15 kW),
kW) ¢ 12in (30 cm) for appliances > 50,000
¢ 36 in (91 cm) for appliances > Btuh (15 kW)"
100,000 Btuh (30 kW)"
K | Clearance to a mechanical air supply inlet | 6 ft (1.83 m) 31t (91 cm) above if within 10 ft (3 m)
horizontally
L | Clearance above paved sidewalk or 712,13 m) T Cannot be located above public walk-
paved driveway located on public prop- ways or other areas where condensate
erty Or vapor can cause a nuisance or
hazard.
M | Clearance under veranda, porch deck, or | 12in (30 cm) 12in (30 cm)
balcony

1 In accordance with with the current CSA B149.1 Natural Gas and Propane Installation Code.

2 In accordance with the current ANSI Z223.1 / NFPA 54 National Fuel Gas Code.

3 If locally adopted installation codes specify clearances different than those illustrated, then the most stringent clearance shall prevail.

TA vent shall not terminate directly above a sidewalk or paved driveway that is located between two single family dwellings and serves both dwellings.
FPermitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.

* Manufacturer’s recommendation. Must be in accordance with local installation codes and requirements of the gas supplier.
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Installation continued-
In addition to the clearances specified, the following items shall be accounted for during installation:

e The minimum distance from ad!_ace_nt Public walkways, adjacent buildings openable windows, and building openings shall not
Ibe {eﬁsttharh thdosec\é?&ulsef 4s e1>C| ied in the National Fuel Gas Code, ANSI Z223.1/NFPA 54, and/or the National Gas and Propane
nstallation Code, 1.

¢ Do not terminate near soffit vents or crawl space or other areas where condensate or vapor could create a nuisance hazard or
cause property damage.

¢ Do not locate the exhaust vent terminal where condensate or vapor could cause damage or could be detrimental to the opera-
tion of regulators, relief valves, or other equipment.

. Ro no(tj locate the exhaust vent terminal over public areas or walkways where condensate or vapor can cause nuisance or
azard.

e Do not locate the vent terminal in proximity to plants/shrubs.
e The vent and air intake shall terminate a minimum of 12” (30.5 cm) above expected snowfall level to prevent blockage.
e [tis best practice to locate the intake and exhaust terminations on a common plane.

AGAUTION

Never install air intake terminal above vent (exhaust) terminal.

Install Pipin.g through the wall as shown in Figure 14. Adequate length of pipe must protrude beyond the exterior wall for attachment
of the termination fitting. The recommended distance between the terminal fitting and the exterior wall is 1 in. (2.5 cm). A smqtl)e
90° elbow is supplied with the water heater for the termination fitting on the air intake. If other fittings are required they must be
Purchased separately. The supplied 90° elbow contains a protective screen to block foreign debris or small animals from entering

the pipe. If a screen is preferred at the exhaust termination, it must have a low resistance to airflow. Refer to the type of screen used
in the supplied elbow. A screen that significantly restricts airflow will reduce the performance of the water heater and could cause
nuisance control lockouts. Complete the installation of the remainder of the vent and air intake system and attach to the water heater
as shown in Figure 15. Horizontal sections of the exhaust vent shall slope upward away from the water heater a minimum of 1/8” per
foot (10 mm per meter). This will allow the condensate in the vent to run back to the condensate drain on the water heater. Horizon-
tal sections of air intake piping shall slope downward away from the water heater a minimum of 1/8” per foot.

NOTE: If the air intake and exhaust vent terminations will be located on a side of the building that is frequently subjected to high
winds, it is recommended that the air intake termination is located 36” (center-to-center) below the exhaust vent termination.

AGAUTION

Annular spaces around vent pipe wall penetrations shall be permanently sealed using approved materials to prevent entry of
combustion products into the building.

A GAUTION

The vent shall terminate a minimum of 12 in (30 cm) above expected snowfall level to prevent blockage of vent termination.

36" (92 cmd
MINIMUM
(center-to-center)
Outside of /\/\/\ Inside of
Bullding Bullding
Vent Pipe
Combustion Exht;ust 5
Air Intake en Vent

Terminal fetinel Terminal
(w/ screen)
m From

———— V\oter

@ Heater

I__._l Wall
12* <30 cm)
or greater
Outside View Ground Level +
CAUTION - NEVERINSTALL AIR INTAKE ABOVE EXHAUST VENT TERMINAL Highest Expected

Showfall Wall Section View

m Horizontal Venting-2 pipe termination
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Installation continued-

Terninate exhaust vent with

= traight pipe, 45° elbow, or
~ Ll H
< 90° elbow
S (fField supplied>
o
“
< ) —
D O
N
:\Air Intake Terminal

— 90° Ellbow

For 4% PVC system (factory supplied)

connect flexible coupling, ||
short 4” pipe (all factory ||
| — cupplied) to 4° fitting on |
air intoke assembly —

Connect pipe to
condensate elbow via
supplied 3’ pipe and
3“X4* adapter.

m Horizontal Direct Vent Arrangement
Horizontal Venting, Power Vent 1-pipe termination

This water heater may be vented horizontally (through a sidewall) with a one-pipe termination.

In this case, the water heater will be ut|I|2|r_||g air from inside the bundlntg for combustion air.

A single hole through the exterior of the building is required for the vent pipe. . . .

Note: If air from inside the building will be used for combustion air, the requirements in Section lll, “Unconfined Space” must be

met.
All clearances must comply with local codes or the latest edition of NFPA 54/ANSI Z223.1 or CSA B149. See Figure 16 and Table 8 for
vent terminal clearances.

Inside
corner detail

Regulator vent outlet

Legend: In the event no
regulator is present,
= Vent terminal Hand | can be

® = Air supply inlet disregarded.

.
& = Area where terminal is not permitted

m Terminal Clearances
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Installation continued-

Table 8: Power Vent Terminal Clearances

CGanadian Installation US Installation

A | Clearance above grade, veranda, porch, |12 in (30 cm) 12in (30 cm)
deck, or Balcony

B | Clearance to window or door that may be |6 in (15 cm) for appliances < 10,000 4 ft (1.2 m) below or to side of opening;
opened Btuh (3 kW), 12 in (30 cm) for applianc- | 1 ft (300 mm) above opening

es > 10,000Btuh (3 kW) and < 100,000
Btuh (30 kW), 36 in (91 cm) for appli-
ances >100,000 Btuh (30 kW)

C | Clearance to permanently closed window | 12 in (30 cm)* 12 in (30 cm)*

D | Vertical clearance to ventilated soffit 12in (30 cm)* 12in (30 cm)*
located above the terminal within a hor-
izontal distance of 2 ft (61 cm) from the
center line of the terminal.

E | Clearance to unventilated soffit 12in (30 cm)* 12in (30 cm)*

F | Clearance to outside corner 2 ft (60 cm)* 2 ft (60 cm)*

G | Clearance to inside corner 18 in (45 cm)* 18 in (45 cm)*

H | Clearance to each side of center line ex- | 3 ft (91 cm) within a height of 15 ft (4.6 | Clearance in accordance with local
tended above meter/regulator assembly | m) installation codes and the requirements

of the gas supplier.

[ Clearance to service regulator vent outlet | 3 ft (91 cm) Clearance in accordance with local
installation codes and the requirements
of the gas supplier.

J | Clearance to non-mechanical air supply | ® 6 in (15 cm) for appliances < 10,000 | 4 ft (1.2 m) below or to side of opening;

inlet to building or the combustion air Btuh (3 kW). 1 ft (300 mm) above opening
inlet to any other appliance ¢ 12in (30 cm) for appliances > 10,000
Btuh (3 kW) and < 100,000 Btuh (30
kW)
¢ 36 in (91 cm) for appliances >
100,000 Btuh (30 kW)"
K | Clearance to a mechanical air supply inlet | 6 ft (1.83 m) 31t (91 cm) above if within 10 ft (3 m)
horizontally
L | Clearance above paved sidewalk or 7213 m) T Cannot be located above public walk-
paved driveway located on public prop- ways or other areas where condensate
erty Or vapor can cause a nuisance or
hazard.
M | Clearance under veranda, porch deck, or | 12in (30 cm) £ 12in(30cm)
balcony

1 In accordance with the current CSA B149.1 Natural Gas and Propane Installation Code.

2 In accordance with the current ANSI Z223.1 / NFPA 54 National Fuel Gas Code.

3 If locally adopted installation codes specify clearances different than those illustrated, then the most stringent clearance shall prevail.

TA vent shall not terminate directly above a sidewalk or paved driveway that is located between two single family dwellings and serves both dwellings.
FPermitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.

* Manufacturer’s recommendation. Must be in accordance with local installation codes and requirements of the gas supplier.
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Installation continued-
In addition to the clearances specified, the following items shall be accounted for during installation:

e The minimum distance from ad#'ace_nt Public walkways, adjacent buildings, openable windows, and building openings shall not
Ibe {eﬁsttharh thdosec\ée‘ltl\ugf 43 61)C| ied in the National Fuel Gas Code, ANSI Z223.1/NFPA 54, and/or the National Gas and Propane
nstallation Code, 1.

¢ Do not terminate near soffit vents or crawl space or other areas where condensate or vapor could create a nuisance hazard or
cause property damage.

¢ Do not locate the exhaust vent terminal where condensate or vapor could cause damage or could be detrimental to the opera-
tion of regulators, relief valves, or other equipment.

. Ro no(tj locate the exhaust vent terminal over public areas or walkways where condensate or vapor can cause nuisance or
azard.

e Do not locate the vent terminal in proximity to plants/shrubs.
e The vent and air intake shall terminate a minimum of 12” (30.5 cm) above expected snowfall level to prevent blockage.
e [tis best practice to locate the intake and exhaust terminations on a common plane.

A GAUTION

Never install air intake terminal above vent (exhaust) terminal.

Install pi in%thrqugh the wall as shown in Figure 17. Adequate length of pipe must protrude beyond the exterior wall for attach-
ment of the termination fitting. The recommended distance between the terminal fitting and the exterior wall is 1 in. (2.5 cm). A
single 90° elbow is supplied with the water heater for the termination fitting on the air intake. If other fittings are required they
must be purchased separately. _ _ _ _ _ _ _
The supplied 90° elbow contains a protective screen to block foreign debris or small animals from entering the pipe. If a screen is

referred at the exhaust termination, it must have a low resistance to air flow. . . .

efer to the ty{)e of screen used in the supplied elbow. A screen that significantly restricts airflow will reduce the performance of
the water heater and could cause nuisance control lockouts. Complete the installation of the remainder of the vent and air intake
system and attach to the water heater as shown in Figure 18. Horizontal sections of the exhaust vent shall slope upward away
from the water heater a minimum of 1/8” per foot (10 mm per meter). This will allow the condensate in the vent to run back to
the condensate drain on the water heater. Horizontal sections of air intake piping shall slope downward away from the water
heater a minimum of 1/8” per foot.

A GAUTION

Annular spaces around vent pipe wall penetrations shall be permanently sealed using approved materials to prevent entry of
combustion products into the building.

AGAUTION

The vent shall terminate a minimum of 12 in (30 cm) above expected snowfall level to prevent blockage of vent termination.

Inside of /\/\/\ Outside of
Building Building

Vent Pipe \ Vent Terminal
From

Water ———— %
Wall *

Heater
12" (30 cm)
or greater

Ground Level +
Highest Snowfall

Level

m Horizontal Venting-1-pipe termination
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Installation continued-

Terminate exhaust vent with
stralght pipe, 45° elbow, or
90° elbow

(Field supplied)

Connect plpe to
ondensate elbow via
supplied 3° pipe and

3"X4" adapter.

[ T T T T T T

m Horizontal Power Vent Arrangement

Vertical Venting, Direct Vent Q-Elpe termination o _ o _
This water heater may be vented vertically (through a roof) with a two-pipe termination. Multi-story venting is allowed provided
that maximum vent lengths are not exceeded. Two holes through the roof are required for the vent and combustion air intake
Plpes. All clearances must comply with local codes or the latest edition of NFPA 54/ANSI Z223.1 or CSA B149. As a basic guide,
he following minimum clearances shall be used:

Minimum 12 inches (30 cm) above roof.

Minimum 12 inches (30 cm) above anticipated snow level.

Maximum 24 inches (67 cm) above roof level without additional support for vent. .

4 feet (1.2 m) from any gable, dormer or other roof structure with building interior access (e.é). vent or window).
10 feet (3 m)from any forced air inlet to the building. Any fresh or make-up air inlet such as a dryer or furnace area is
considered to be a forced air inlet. . _ _

e Minimum 36 inches (92 cm) between the vent and combustion air intake terminal centerlines.

Note: It is best practice to locate the intake and exhaust terminations on a common plane.

Exhaust Vent

. 3" 92 cmd | (terminate straight)
MINIMUM
(center—to—center) 1
Combustion T l
Alr Intake Dim ¥

Terminal
(w/ screen)

r | N

i Support " .

Dim Y Bracket Dim Y Requirements
1) Minimum 12 in. (30 cm) above roof
(US). Minimum 18 in. (46 cm) above
roof (Canada).

2) Minimum 12 in. (30 cm) above
anticipated snow level (US). Minimum

18 in. (46 cm) above anticipated snow
level (Canada).
T 3) Maximum 24 in. (61 cm) above roof
without additional support.
Support > From
Bracket Water CAUTION - NEVER INSTALL AIR INTAKE ABOVE EXHAUST VENT TERMINAL
l Heater
To
Water - - . P
Heater m Vertical Venting, 2-pipe termination
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Installation continued-

AGAUTION

Never install air intake terminal above vent (exhaust) terminal.

Install pipin throu%h the roof as shown in Figure 19. Adequate length of pipe must protrude beyond the exterior of the roof (see
dimension Y). Two 90° elbows are recommended for the intake termination to reduce the risk of rain, snow, or foreign objects
entering the system. Complete the installation of the remainder of the vent and air intake system and attach to the water heater.
Piping must be sufficiently supported. The vent system must be supported every 5 ft. (1.5 m) of vertical run and every 3 ft (.92 m)
of horizontal run of vent pipe length.

AGAUTION

Annular spaces around vent pipe wall penetrations shall be permanently sealed using approved materials to prevent entry of
combustion products into the building.

Terminate exhaust vent with
straight pipe

/ (Field supplied)

Alr Intake Terminal
90° Elbow
(factory supplied>

Vertical Direct Vent Arrangement

For 4" PVC system:
2 L connect flexible coupling,
: short 4” pipe (all factory

suppliec)
to 4” fitting on air intake
assembly

—.—_Connect pipe to
condensate elbow via
supplied 3’ pipe and
3’X4" adapter.

A Z-Fipe system may also be vertically vented through a flat roof. In addition to minimum clearances above the roof and for snow
S

levels, attention must be given to building features such as a parapet. o . .
Parapets can create stagnant zones that lead to accumulation of exhaust gas and eventual cross-contamination of intake air.
Always terminate the vent above the parapet to allow for proper evacuation of exhaust gas. See Figure 21 for details.
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Installation continued-

CAUTION - NEVER INSTALL AIR INTAKE ABOVE EXHAUST VENT TERMINAL

36" (92 cm) — .

MINIMUM

(center—to—center)

Combustion
— Air Intake
Terminal

(w/ screen)

ALWAYS TERMINATE
EXHAUST ABOVE PARAPET DIM ¥ /—Exhoust Vent

! DIM Y
ni

Parapet Roof Parapet HH
ni

"l

ni

I

1

1

Qk \Qx

Support
Bracket Dim Y Reguirements

1) Minimum 12 in. (30 cm) above roof
(US). Minimum 18 in. (46 cm) above

/ roof (Canada).

LA gquﬁr: LA 2) Minimum 12 in. (30 cm) above
racke anticipated snow level (US). Minimum

T J 18 in. (46 cm) above anticipated snow

level (Canada).

To 3) Maximum 24 in. (61 cm) above roof
From Woter without additional support.
Water Heater
Heater

m Flat Roof-Vertical Venting, 2-pipe termination

Vertical Venting, Power Vent 1-pipe termination o

This water heater may be vented vertically (through a roof) with a one-pipe termination. ) -
Multi-story venting is allowed provided that maximum vent lengths are not exceeded. In this case, the water heater will be utiliz-
ing air from inside the building for combustion air. A sm%le hole through the roof of the building is required for the vent pipe.
Note: If air from inside the building will be used for combustion air, the requirements in Section Ill, “Unconfined Space” must be

met.
All clearances must comply with local codes or the latest edition of NFPA 54/ANSI Z223.1 or CSA B149. As a basic guide, the follow-
ing minimum clearances shall be used:

Minimum 12 inches (30 cm) above roof. o

Minimum 12 inches (30 cm) above anticipated snow level.

Maximum 24 inches (67 cm) above roof level without additional support for vent. .

4 feet 1(1.2 m) from any gable, dormer or other roof structure with building interior access (e.g. vent or window). _
10 feet (3 m) from any forced air inlet to the building. Any fresh or make-up air inlet such as a dryer or furnace area is
considered to be a forced air inlet.
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Installation continued-

Exhaust Vent

/(terminote straight)

Support

Brocket Dim Y Requirements
1) Minimum 12 in. (30 cm) above roof
(US). Minimum 18 in. (46 cm) above

roof (Canada).

2) Minimum 12 in. (30 cm) above
anticipated snow level (US). Minimum
18 in. (46 cm) above anticipated snow

level (Canada).
t 3) Maximum 24 in. (61 cm) above roof
without additional support.
From
Water
Heater

m Vertical Venting, 1-pipe termination

Install pipin throu%h the roof as shown in Figure 22. Adequate length of pipe must protrude beyond the exterior of the roof (see
dimension \8 Two 90° elbows are recommended for the exhaust termination to reduce the risk of rain, snow, or foreign objects
entering the system. Complete the installation of the remainder of the vent system and attach to the water heater. Piping must be
sufficiently supported. At minimum, it is recommended that a support is placed along the vent piping every 4 feet.

Terminate exhaust vent with
straight pipe

/_ (field supplied)

i

(e

\Eonnect Air Intake

Terminal 90° Elbow andl|
short 4’ pipe to IntaK
assembly with rubkker
coupling Call factory
supplied)

Connect pipe to

condensoate elbow vio
supplied 3“ pipe and
3'X4” acdopter.

m Vertical Power Vent Arrangement
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Installation continued-
Assembling Vent and Air Intake Joints

AWARNING

Cements and primers are highly flammable. Assemble joints in an adequately ventilated area away from heat sources or open
_ flames. Do not smoke. .
Read cautions and warnings on material containers.

A GAUTION

DO NOT use cement that is lumpy or thick. DO NOT thin cement.

Connections (i.e. joints) between plastic pipe and fittings must be properly sealed. This requires that an appropriate primer
(cleaner) and cement ésolvent) are used tor the type of material (PVC, CPVC, ABS) that is used in the venting system. For PVC
use ASTM D2564 grade cement, for CPVC use ASTM F493 grade cement, for IPEX 1738 PVC use UL1738 certified cement and
rimer that also meets the performance requirements of ASTM D2564,and for ABS use ASTM D2235 grade New grade cement
or IPEX1738. The following steps should be taken when connecting plastic pipe and fittings:

Cut pipe square with hand saw and remave burrs from inside and outside edges.

Clean flttln? socket and pipe joint area of all dirt, grease, or moisture.

Check dry fit. Pipe should easily ?o_ 1/3 of the way into the fitting socket.

Liberally apply primer to inside of fitting socket and pl{)e oint area. o

Over the wet primer, app[¥ a medium coat of cement to the fitting socket and pipe joint area. o

Insert pipe into fitting with a slight twisting motion. Ensure that the pipe is bottomed into the fitting.

Hold plg(e and fitting for 30 seconds to prevent push off. . o .

Wipe off excess cement. Cure time may be at least 2 hours for @4” pipe at 60°F. Longer cure time is required for larger
diam eter pipe and/or lower temperatures.

Note: The vent and combustion air intake pipe/fittings must overlap a minimum of 1/2 inch (7.3 cm) at each joint. DO NOT drill or
punch holes in the plastic pipe or fittings.

Intake Drain

An intake drain port is included from the factory to drain moisture buildup from the intake vent. When proper pitching of the vent
I:s not possible or a vertical direct vent arrangement is used, install a drain line. Follow these steps to properly install the drain
ine:

e Turn off all electrical power to the water heater.

4" REDUCING COUPLING
[ (FACTORY SUPPLIED)

AWM
t

AN

PRIME CONDENSATE
TRAP WITH WATER
UP TO THIS LINE

SECURE LOOP

\

m Condensate Drain Air Intake Piping
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Installation continued-

e Remove the cap from the hose barb and connect 1/4” ID plastic tubing to the hose barb.
e Form a trap by looping a portion of the plastic tube into a circle. Secure the loop in place with
a plastic zip tie. ) ) . o
e Route the plastic '[Ubl[]ﬁ to an appropriate floor drain. Use a condensate neutralizer if necessary.
e Prime the loop trap with water prior to resuming operation of the water heater. Disconnect the end of the tube that was
connected to the hose barb. With the free end above the loop trap, pour water into the tube until the loop is filled halfway.
e Reconnect the tube to the hose barb and turn on electrical power to the water heater.

Water Connections

AGAUTION

This water heater incorporates fittings that contain a nonmetallic lining. DO NOT apply heat to these fittings when making sweat
. connections to the heater.
Sweat tublng to an adapter before securing adapter to any flttlng_;s on water heaters.

ALL PIPING SHOULD CONFORM TO LOCAL CODES AND ORDINANCES. It is highly recommended that unions and shut-off valves
are installed at the potable water connections to allow for isolation and/or movement during service. All piping should be adequately
insulated with an approved material to minimize heat loss.

Piping diagrams are provided in Figures 26 - 29 for a variety of configurations.

IMPORTANT

If the water heating system incorporates a recirculation line that returns water to the water heater at a temperature that ex-
ceeds 155°F, a blocking or lockout error may occur.

Potable Water Connections
IMPORTANT: THE WATER HEATER MUST BE FILLED WITH WATER BEFORE CONNECTING ELECTRIC POWER.

1. Close the main water supply valve before continuing with the installation. After the main water supply is shut-off, relieve the
water line pressure by opening a faucet. Once the pressure has been relieved, close the faucet. The “Cold” and “Ho_t” potable
water connections are labeled on the water heater. Install a union and shut-off valve at both potable water connections. A
tempering valve or anti-scald valve should be installed at the potable water outlet and used according to the manufacturer’s
specifications to prevent scalding.

IMPORTANT: The water heater contains factory installed pipe nip‘ﬁlles at the hot outlet connections. These Eifes were tightened to
Pro‘)_er orientation at the factory. DO NOT ROTATE THESE PIPES WHEN CONNECTING FITTINGS IN THE FIELD. The black indica-
tor line on the side of the factory installed pipe nipple must be in line with the arrow on the label shown in Figure 25. If orientation
is not correct there will be a reduction in water heater performance.

2. If a backflow preventer, check valve, or pressure regulating valve is required in the cold water supply, provisions for the ther-
mal expansion of water should be made.

3. Following installation of the water lines, open the main water supply valve and fill the water heater. Open several hot water
faucets to relieve air from the system. After water is flowing through the faucets and the system is void of air, close the fau-
cets and check for water leaks in the system.

Note: Do not try to heat hard water as this will drastically reduce heater life. Install a water softener or other scale reducing water
treatment system if the water heater is being installed in a hard water area (water hardness higher than seven grains).

NOTE: INDEX LINE ON NIPPLE MUST BE
ALIGNED WITH ARROW ON DECAL.
HOLD NIPPLE WHEN TIGHTENING

FITTINGS. ROTATING NIPPLE COULD
DRASTICALLY REDUCE PERFORMANCE.

m Hot Qutlet Pipe Nipple Orientation

28



Installation continued-

ONE UNIT, BASIC PIPING

LEGEND

;. THIS DRAWING SHOWS SUGGESTED
PIPING CONFIGURATION AND OTHER DEVICES;
CHECK WITH LOCAL CODES AND ORDINANCES
FOR ADDITIONAL REQUIREMENTS.

Hot Water Supply

@ o /i + O

Pipe T&P to Open Drain

Full Port Ball Valve
Union

Check Valve
Circulating Pump

Temperature Control

==

Hot
Water
Return
(optional)
<5
O— @ e

N == P

i 19 {/? 19 C
Cold
Water
Supply

Thermal Expansion Tank
(As Needed)

m Piping Diagram One Unit

TWO UNITS, BASIC PIPING

LEGEND

WARNING: THIS DRAWING SHOWS SUGGESTED
PIPING CONFIGURATION AND OTHER DEVICES;
CHECK WITH LOCAL CODES AND ORDINANCES

FOR ADDITIONAL REQUIREMENTS.

/"Hot Water Supply
S

C

——

Pipe T&P to

&

Full Port Ball Valve
Union

Check Valve
Circulating Pump

Temperature Control

Pipe T&P to
Open Drain

Open Drain

——

Hot
Water
Return
(optional)

Cold
Water

Supply

Thermal Expansion
e P

Tank (As Needed)

Piping Diagram Two Units
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Installation continued-

THREE UNITS, BASIC PIPING LEGEND

Full Port Ball Valve

WARNING: THIS DRAWING SHOWS SUGGESTED Union

PIPING CONFIGURATION AND OTHER DEVICES;

CHECK WITH LOCAL CODES AND ORDINANCES

FOR ADDITIONAL REQUIREMENTS. Check Valve

Circulating Pump

ae /j+

Temperature Control

/ Hot Water Supply
p)
C

—— ——

Hot

Water

Pipe T&P to Pipe T&P to Pipe T&P to Return

Open Drain g Open Drain Open Drain (optional)
T

Cold
Water
Supply
Thermal
/ Expansion
Tank (As
Needed)
=1
m Piping Diagram Three Units
ONE UNIT WITH STORAGE TANK, BASIC PIPING LEGEND
6 Full Port Ball Valve
WARNING;  THIS DRAWING SHOWS SUGGESTED H Union
PIPING CONFIGURATION AND OTHER DEVICES;
CHECK WITH LOCAL CODES AND ORDINANCES —
FOR ADDITIONAL REQUIREMENTS. T\] Check Valve
Q Circulating Pump
Hot Water Supply
LIEJ Temperature Control
Hot
Pipe T&P to Water
Open Drain Return
(optional)
<— LS
s —

Storage Tank

Cold
Water

P Supply

~— Thermal
Q (] R / Expansion Tank
(As Needed)
® 00— )
®

i

m Piping Diagram One Unit with Storage Tank
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Installation continued-

Water {Potable) Heating and Space Heating Connections

If this hea

er is used for water (pofable) heating and space heating, the following requirements apply:

Piping and components to the water heater for the space heating application must be suitable for use with potable water.
Toxic chemicals, such as used for boiler treatment, shall not be introduced into the potable water used for space heating.
A water heater which will be used to supply potable water shall not be connected to any heating system or component(s
Frewously used with a non-potable water heatin af)pllance. If the space heating requires water at a temperature higher
han required for other uses, a tempering valve shall be installed to reduce the water temperature for those uses in order
to lessen scald hazard potential. _ o

This water heater cannot be used for space heating applications ongl. ]

Space heating piping connections shall be made to the free Hot/Cold connections on the water heater. Two sets of Hot/
Cold connections are supplied.

A piping diagram for water (potable) heating and space heating is shown in Figure 30.

ONE UNIT WITH SPACE HEATING, BASIC PIPING LEGEND
a Full Port Ball Valve
WARNING:. THIS DRAWING SHOWS SUGGESTED +H Union
PIPING CONFIGURATION AND OTHER DEVICES;
CHECK WITH LOCAL CODES AND ORDINANCES —=
FOR ADDITIONAL REQUIREMENTS. T\] Check Valve
@ Circulating Pump
Temperature Control
pace ot Water Supply Hot
Heating Water
Supply s = eturn
S = ~— (optional)
-— — ] _ N = PR U
i
5 <._,F 5 19 1/?_@’ 19 C
Pipe T&P to
Open Drain
¥y = Py D)
eat |
’/Exchqnger e ] 1/1> 1 T
N
Cold
Water-
Supply
| ——— Thermal Expansion
O - Tank (As Needed)
—— _ - °
pace ®
Heating
Return |

m Piping Diagram One Unit with Space Heating
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Installation continued-
Gas Connections

AGAUTION

Do not use this water heater with any gas other than the ty{)e listed on the rating label. Check the rating label on the front of the
water heater and make sure the gas to be used matches the gas stated on the rating label. Consult your local gas company or
the manufacturer with any questions.

A manual valve, union, and a sediment trap shall be provided in front of the gas valve. All %as,piping must conform to local codes
and/or the National Fuel Gas Code ANSI 223.1/NFPA 54 or CSA B149.1. Figure 31 shows the installation of a sediment trap to the
gas piping on the water heater.

The gas supply Upiping. to the heater must be sized such that the pressure at the valve is sufficient when all other a{)plianc.es
are operating. Undersized ?as piping will reduce water heater performance and result in nuisance lockouts. Refer to Section IlI:
Pre-Installation / Gas Supply Line for pipe size requirements.

Verify that the gas service and meter are sized properly for the total load. If the gas supply pressure is_greater than 14” W.C., the
water heater must have a sugfly gas regulator installed in the gas supply line for each water heater. The regulator must be rated
at or above the input rating (Btu/hr) of the water heater that it serves. Inlet and outlet connections on the regulator shall not be
less than the minimum gas supply line size for the water heater. The Maxitrol 325-7 series of regulators with 1-1/4” or 1-1/2”
connections is recommended.

For ease of measurement, install a tee with a pipe .fittin%.and a manual shutoff valve between the main manual shut-off valve to
the water heater and the pressure regulator. The pipe fitting should be adaptable to a pressure gauge for measuring _mcommg gas
pressure. If further measurement of gas pressure is rec?utred due to lack of adequate pressure, measurement at the inlet of the gas
control is recommended. Refer to Section lIl: Pre-Installation / Gas Supply Line for minimum pressure requirements.

During fressure testing of the gas supply piping, close the rqanual Glgas shut-off valve to the water heatelr. Test pressure shall not
exceed 2 PSIG (14" W.C). The gas control is only rated for 2 PSIG. To test at a pressure greater than 72 PSIG, close the manual
shut-off valve and disconnect the gas control. Turn on gas and inspect piping for leaks by “painting” each joint with a soapy water
solution and check for bubbles.

Regulated Gas Supply Line

Main Gas Shutoff Valve

m Gas Piping with Sediment Trap

DO NOT use an open flame to check for leaks. Serious injury or death could result from fire or explosion.

The pipe thread compound that is used on gas piping must be of the type resistant to propane gas. Do not use teflon tape on gas
piping.
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Installation continued-

erlng g . . . g

All electrical wiring and connections must be in accordance with local codes. In the absence of local codes, wiring must conform
to the National Electric Code ANSI/NFPA No. 70 or the Canadian Electrical Code C22.1. This water heater must be electricall
grounded. Electrical power should be supplied through a fused disconnect switch located near the water heater. Where local
codes permit, use the supplied power cord for field connection. A grounding receptacle is required. If local codes do not permit
the use of the supplied cord, disconnect the power cord from the junction box and reﬁlace with suitable power supply (120V, 60
Hz) wiring and connections. The water heater draws less than 5 amps (maximum). Check for proper polarity at the main power
connection prior to operating the water heater.

AGAUTION

Turn off or disconnect the electrical power supply to the water heater before servicing. Label all wires prior to disconnection when
servicing controls. Wiring errors can cause improper and dangerous operation. Verify proper operation (including limits and safe-
ties) after servicing.

s VoS FLAME
PRESS.  VAC.
SW SW SENSOR
BLOCKED Y —O— Jie-1 -2 Q—y ———F——
EXHAUST/
INTAKE
SWITCH BL—(O— J16-4
BK
——PN—O— J16-2 J
J9-1 FO—G
L—pPN—(O— J16-3 J9-2 FO—w H BLOWER

J9-6 —HO—R
NO. 99-7 HO—Y
PRESS.
Y J9-5 FQ—0D
fo Sm— _<>_ —
LOW GAS BrsY Jie-6 J9-4 HO—BL %
PRESSURE I
SWITCH I J9-3 FOQ—BK
BK/Y <O J16-7 1

W
a3-1 FO—=G
G/Y
—BK—O—{ J5-10 i
CONTROL J3-3 —OQ—w BL—e—BL- 2
DISPLAY GAS
—w _O_ Js-2 VALVE
J3-4 FO—BK Y—e—BR
)
3 TRANSFORMER
¥ —‘3‘—— R —O—Js-1t 120 VAC IN
z TANK 24 VAC OUT
@ SENSOR 1
& R—O— J5-3
H Ja2 FO—o
[4
2 R Js-12
é Ja-4 HO—0 IGNITOR
“ TANK
SENSIR 2
S R—O— J5-4
o Jo-1 —HO—G €
oy
—S—BL—O— J5-13 g
FLUE PASS 2 ° e FO—V
SENSOR ° MAINS SUPPLY
L B0 J5s 120 VAC 60 Hz
o |8 J2-3 —Q—BK oo
I3 MAIN POWER
BR—O— J5-14 0 - SWITCH
EXHAUST GAS LED ﬁ{-
SENSOR
BR—(O— J5-6 9 N ancTion
°E,
o
ARGUS LINK N [ 4 o (g% L Bk ] gﬁ '
BUS POWER oFF g3 G v BK
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[T
L
o——— O et 120 VAC PLUG
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o——— (O J8-2
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m Component Wiring Diagram
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Installation continued-

>

NUETRAL
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m Schematic Wiring Diagram

34




SECTION V: OPERATION

FOR YOUR SAFETY READ BEFORE OPERATING

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

This appliance does not have a pilot. It is equipped ¢ If you cannot reach your gas supplier, call
with an ignition device which automatically lights the fire department.

the burner. Do not try to light the burner by hand.

BEFORE OPERATING smell all around the C. zhe gas fg"}g’f'f,‘,"; “‘:: ?rpp'ia?fe does not
appliance area for gas. Be sure to smell next ¢ a‘tllf an h "h ‘ r;o i urbrl‘ oth main powter |
to the floor because some gas is heavier than 0 the water heater to disable the gas control.

air and will settle on the floor. Do not use this appliance if any part has been

WHAT TO DO IF YOU SMELL GAS under water. Immediately call a qualified
Do not trv to light anv appliance. installer or service agency to replace a flooded
Do not to‘Lch agny ele!étrir::pswitch' do not use water heater. Do not attempt to repair the unit!
any phone in your building. It must be replaced!
Immediately call your gas supplier from
a neighbor's phone. Follow the gas supplier's
instructions.

OPERATING INSTRUCTIONS

STOP! Read the safety information above
on this label.

Set the main power switch, located to the
right of the control display, to the OFF position.

This appliance is equipped with a device which
automatically lights the burner. DO NOT TRY
TO LIGHT THE BURNER BY HAND.

Wait five (5) minutes to clear out any gas. If
you smell gas STOP! Follow “B” in the safety
information above on this label. If you don’t
smell gas, go to the next step.

Set the main power switch to the ON position.

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

Set the thermostat to the desired setting.
CAUTION: Hotter water increases the risk of
scald injury. Consult the manual before changing CONTROL DISPLAY
the temperature setting.

TO TURN OFF GAS TO APPLIANCE

1. Set the thermostat to the lowest setting.

2. Set the main power switch to the OFF postion.

m Instructions to Put the Water Heater in Operation
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Operation continued-

Se
See

uence of Operation

?roubleshooting section of this manual for solutions to error codes.

Is a request for

heat present?

YES
v

A

Blower is energized to
pre-purge speed

A4

pre-purge period (5 sec)

Blower remains energized for

!

Igniter is energized for
warm-up period (8 sec)

v

Gas valve is opened and igniter
remains energized for 3 seconds

Is flame detected
within 5 seconds?

YES
Burner remains on and
modulates until heater

achieves setpoint.

Is the gas
pressure switch
still closed?

YES

Are the blocked
vent switches
closed?

YES

s flame signal
still present?

YES

Is the call for
heat satisfied?

YES

Gas valve is closed and blower

as ignition

consecutive times?

NO

failed

YES—p|

Gas valve is closed and

Control is
manually
reset by
pressing the

i” button

Blower is de-energized
and control goes into

blower goes to post-purge > L
speed for 25 seconds lockout requiring manual
reset
A
YES

Gas valve is closed and
blower goes to post-purge
speed for 25 seconds

Has this error
occurred 3 times
in the last 10

NO

goes to post-purge

v

—

Blower is de-energized and
system goes to standby mode

Has flame signal been
lost 10 times during one
call for heat?

36

minutes?

NO

’

Control goes into blocking error
until air/gas pressure switch
closes again (auto reset)

Gas supply pressure rises
above 3.5" W.C. or air
switch closes and clears
blocking error

Sequence of Operation




Operation continued-

Adjusting the Controls , _
Thetemperature setpoint has been ad%lusted to 120°F at the factor¥. Allow the water heater to warm up to the factory adjusted
setpoint and wait until the main operating control has shut off gas 1o the burner. Wait 30 seconds following shut-off of gas, then
follow the procedure below to adjust the setpoint.

The home screen displays the current status of the water heater (i.e. demand or no
demand for heat).
. AT THE HOME SCREEN, THE TEMPERATURE DISPLAYED IN THE
Standby: No Demand LOWER RIGHT CORNER OF THE SCREEN IS THE ACTUAL WATER
125°F TEMPERATURE AT THE TOP OF THE TANK.
Press the "M" button to enter the main menu.
MENU
In the MENU screen, use the down arrow ("'-") button to move the cursor to
Heater Status SETTINGS.
- Settings
Press the "OK" button to select SETTINGS.
SETTINGS . . _
The first screen in the SETTINGS menu displays the setpoint temperature.
Setpoint To change the setpoint, press the "OK" button. The temperature will start
120°F blinking.
Use the up arrow ("+") button or down arrow ("'-") button to adjust the setpoint
SETTINGS temperature.
Setpoint For the purposes of this section of the manual, raise the setpoint temperature to
P 135°F. Press the "OK" button to save the new setting.
135°F +
To exit from the SETTINGS menu, press the "M" button.
MENU
Heater Status To exit the MENU screen, press the "M" button.
- Settings
FB G If the setpoint temperature was increased enough, the home screen will
now display the heater status as "Hot Water Demand".
The main control should now be running through the ignition sequence and
Hot Water Demand eventually light the burner.
100% 125°F
Note: The percentage value that is displayed in the lower left corner of the
screen is the magnitude of the fan speed within the factory set range. 100%
indicates '""Hi Power" and 1% indicates '""Low Power".
The letters displayed in the upper left corner of the screen are shown when
certain components are energized or actions are detected during the heating
sequence. F = flame is present; B = blower is running; I = ignitor is
energized; G = gas valve is open.

m Steps to Adjust the Setpoint Temperature
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Operation continued-

Followin? adjustment of the setpoint to a higher temperature (see Figure 36), the main burner should relight. Next, adjust the
setpoint to a lower temﬁerat_ure (i.e. back to 120° F) and the gas valve will close, extinguishing the burner flame. The thermostat
should be adjusted to the minimum setting that will meet the hot water needs of the application.

AGAUTION

There is a scald potential if the thermostat is set too high. The recommended temperature setting for everyday use is 120°F. If
higher temperature settings are needed for combined appliance applications or commercial use, an automatic tempering valve
must be installed on all domestic hot water lines.

Measuring the point-of-use water temperature o _ .

The thermostat is factory set at 120°F for domestic use. It is the responsibility of the building owner to verify that the installer fol-
lows the recommended quantitative testing for measuring the point-of-use water temperature. To make sure that the system works
properly after installation and in the future, it is recommended that the heater’s performance be measured and monitored. Run
water out of a faucet nearest the heater until it comes out warm. Using a calibrated thermometer, take a measurement. If the water
is not at a suitable temperature for the application, adjust the setting on the control or the tempering valve.

This log (or a similar one) should be filled out as follows:

Date Time Person Running Test | Setpoint Temperature °F | Faucet Temperature °F
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SECTION VI: MAINTENANCE
IMPORTANT

If you are having a mechanical problem with your water heater, contact your service company or installer.

The re{quired maintenance schedule for this water heater is shown in Table 9. Further detail is given in this section for each com-
ponent.

Table 9: Maintenance Schedule

Component Operation Interval Required
Water piping Check for leaks Annually Repair when necessary
T&P Relief Valve Verify operation Annually Proper operation
Powered Anode System Check status LED Annually Verify “green” LED status
Tank Sediment removal Monthly Flush tank
Vent System Inspect Annually Terminations are clear; vent

screens are clean; joints are
sealed; proper support

Condensate Neutralizer Replace Media Annually Replace neutralizing media
Condensate Trap Inspect Monthly Remove sediment
Combustion System Measurements Annually Check inlet gas pressure; take

combustion reading

Water PiPing - . .
On an annual basis, all piping should be checked for leakage at joints, shut-off valves, and unions.

T&P Relief Valve _ o o

On an annual basis, the temperature and pressure relief valve should be checked for proRer operation. First, attach a drain line to
the valve to direct the water discharge to an open drain. This is very important because the temperature of the discharge could be
very hot. Second, lift lever at the end of the valve several times. The valve should operate freely and return to its original position
properly. If water does not flow out of the valve, remove and inspect for corrosion or obstructions. Replace with a new valve if
necessary. Do not repair the faulty valve as this may cause improper operation.

Anode Rod

The water heater is supplied with a factory installed powered anode system to prevent corrosion of internal tank components. The
anodetrogs in the tank are made from titanium and are not consumed over time and, therefore, do not need to be removed and
inspected.

The powered anode module and status LED are mounted on the control panel underneath the control enclosure cover. The status
LED is located on the left side of the panel. When the tank is filled with water and the heater is connected to the power supply,
the status LED will be green. If the LED is flashing red, this indicates a system error. Refer to Table 14 in Section VII: Troubleshooting for
possible causes and remedies when the LED is flashing red. Check the status LED every three months to ensure proper operation.

IMPORTANT

NOTICE TO THE OWNER: The water heater must be connected to the power supply for the powered anode system to operate.
DO NOT DISCONNECT THE WATER HEATER FROM THE POWER SUPPLY FOR AN EXTENDED PERIOD OF TIME. WITHOUT
POWER, THE ANODE SYSTEM WILL NOT BE CAPABLE OF PROVIDING CORROSION PROTECTION. When the power switch

to the right of the display is OFF and there is a connection to the power supply, the powered anode system will still function. If

the water heater must be disconnected from the power supply for an extended period, the tank must be drained. Refill the tank
prior to reconnecting the water heater to the power supply.
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Maintenance continued-

Flush the Tank

Elements in the water such as lime and iron may accumulate in the heater. Accumulation of these elements can keep your water
heater from operating at peak efficiency and may lead to premature tank failure. It is recommended that the tank is drained and
flushed thoroughly twice a year to prevent buildup.

Flushing Water Heater o . Ty Beci i
1. Turn OFF the water heater electrical disconnect switch.
2. Open the drain valve and allow water to flow until it rung ~ StOT FERFENDICLLAR SLOT PARALLEL T0

Cl ean. VALVE BODY

3. Close the drain valve when finished flushing.
Turn ON the water heater electrical disconnect switch.

Filling the Water Heater

1. Close the water heater drain valve. This water heater utilizes
a ball valve; when closing the valve, the stem will spin
indefinitely. Confirm it is closed by ensuring the slot on the
stem is perpendicular to the valve body. If alternative water
connections are provided but not used, make certain they

are plugged (i.e. space heating & alternate top connections).
Open the cold water supply shut-off valve.

Open several hot water faucets to allow air to escape from the system.
When a steady stream of water flows from the faucets, the water heater is filled. Close the faucets and check for water leaks
at the water heater drain valve, combination temperature and pressure relief valve and the hot and cold water connections.

o

Draining the Water Heater

Turn OFF the water heater electrical disconnect switch.

Connect a hose to the drain valve.

Locate the hose discharge in an area where hot water will not cause any damage or injury.

Close the cold water inlet valve to the water heater.

Open a nearby hot water faucet to vent the system.

Open the heater drain valve.

If the water heater is being drained for an extended shutdown, it is suggested the drain valve be left open during this period.

Nook~owN
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Check the Combustion System

Onan

annual basis, verify that the combustion system is operating within acceptable parameters.

Gas 8ressures and combustion measurements can be used to verlfx pr%)er operation.
o 0

heck the inlet gas pressure to the gas control. The pressure s

uld be greater than 3.5” W.C. (natural gas) and 8” W.C. (LP

ﬁ/las) when the burner is operating at high fire. Gas pressure shall not exceed 14” W.C. when the burner is off.
[

m

© Nk

easure the ?roducts of combustion in the exhaust vent. At maximum input, the CO should be less than 25 ppm. If measure-

ents are not within range, contact Technical Support for adjustment instructions.

OUTLET (MANIFOLD) PRESSURE TAP BOSS YlNLET PRESSURE TAP BOSS

OUTLET SIDE—a| —INLETSIDE

Gas Control (Top View)

Removing the Gas Valve

Position the main power switch to OFF.

Disconnect (unplug) water heater from 120-volt power source.

Turn OFF gas supply to the water heater.

Lift and remove the surround cover off the surround enclosure.

Remove the gas valve reference hose to the intake.

Remove the gas pressure switch ground.

Remove the gas valve harness.

Remove 4 screws on the side of the gas valve closest to the blower to remove the fittings. Save the screws, fittings and
0-rings for re-installation.

Disconnect the gas valve/pressure switch assembly from the gas supply line to access the remaining four screws on the
side of the gas valve closest to the gas pressure switch. Take the assembly out of the surround enclosure.

. Remove 4 screws on the side of the gas valve closest to the pressure switch. Save the screws, fittings and o-rings for re-

installation. Slide the gas valve out of position. Make sure the o-rings stay in place properly on the fittings.

Installing/Re-installing the Gas Valve

—

Nk wid

Attach the gas valve to the pipe assembly containing the gas pressure switch using the screws retained from earlier.
Ensure the o-rings are in place and sit properly.

Connect the assembly to the gas supply line.

Install the four remaining screws on the side of the gas valve nearest to the blower using the screws retained from earlier.
Ensure the o-rings are in place and sit properly.

Attach the gas valve harness

Attach the gas valve reference hose to the intake.

Attach the pressure switch ground.

Turn the gas supply back on and check for leaks. Repair any leaks that are found.
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Maintenance continued-

8. Restore 120-volt power supply to water heater and confirm proper operation following the lighting instructions on the
lighting instruction label or the lighting instructions located in the Installation and Operating Manual.
9. Replace the surround cover on top of water heater.

Screws fastening
harness to gas valve

1 [ o] \
|| i
z
O
2 -
s 1/
— ( i
Screws
O
0-Ring between
Gas Valve flange and gas
Gas Pressure Switch m Reference Hose control

Ground Connector

Disconnect assembly
from gas supply
to access the four
remaining screws




Maintenance continued-

Inspect the venting system and burner

The vent and combustion air intake system should be checked at least once a year for damage and blockage. Make sure all

jOtI)n:ES a[[e secure and that the system'is properly supported. Inspect the outdoor terminals and vents to make sure they are free of
obstructions.

Inspect the condensate trap for blockage every six months. Disconnect the union labeled ‘B’ as well as the threaded connection
to the drain line. Run water through the running trap to clean out any debris. When re-installing ensure the condensate trap is lev-
el or there may be adverse effects on water heater operation.

AGAUTION

For your safety, removal of the blower assembly and the burner must be performed by a qualified service technician. All parts
must be replaced to their original position prior to operating the water heater.

The water heater utilizes a forced draft combustion system to draw combustion air to the burner and remove exhaust gas from
the vent. The combustion air intake is under a negative pressure which may cause unwanted objects to be pulled into the intake
vent pipe. Over time, these objects may collect in the burner and affect burner ignitions and water heater performance. While not
required as a periodic maintenance item, inspecting the burner for blockage should be done once all other potential causes for
ignition failures have been checked (i.e. the ignitor, flame rod, gas supply pressure, etc.). In order to inspect the burner, a portion
of the overall assembly must be removed for access. Before proceeding, make sure the power switch is OFF and close the main
shut-off valve on the gas supply.

e First, remove the ignitor and flame rod and set aside. o

e Second, disconnect the wiring harnesses and the air intake piping from the blower.

e Third, remove the blower, along with other connected components, by removing four screws at the gas control plus four nuts
and washers at the burner mounting flange.

Disconnect air intake
piping from blower

Remove nut and
lock woasher (4x)

Remove screw from
gas control flange (4x>

Remove ignitor Remove flame rod

Burner Assembly Mounting Flange

m Removing the blower for burner inspection
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Maintenance continued-

With the blower disassembled from the burner assembly, lift the burner straié]ht udp_ and through the burner assembly mounting
flange. All gaskets removed when disassembling the burner assembly should be discarded and replaced with new, undamaged,
gaskets upon re-assembly. Inspect the inside of the burner for blockage. The burner is comprised of a perforated stainless
steel tube with a woven metal wrapped around the outside. Do not attemJ)t to stick objects into

the woven metal for cleaning purposes. This may damage the burner and reduce performance. )

If blockage cannot easily be removed from inside the burner, compressed air may be used to blow out any buildup.

Reassemble the burner carefully placing all gaskets in their required location according to Figure 40. Remount the blower assem-
bly to the mounting flange with the nuts and lock washers. o o _ )
Reconnect the ?Ias control to the flange with the four screws and reattach the air intake piping to the blower. F;naIIP/, reinstall

the ignitor and flame rod. Connect the wiring harnesses to the blower. Restore power to the water heater and visually inspect the
burner ignition through the sight glass at the front of the mounting flange. When the system is working properly, ignition should
b{at?]m(t)_oth with an even flame distribution along the surface of the burner. The flames should be short and blue with some yellow
at the tips.

AGAUTION

For your safety, the repair and servicing of this equipment shall only be performed by a qualified agency.

Table 10. General Troubleshooting

Problem Possible causes Recommended Action
Unable to light the burner 1) Check display for error code. 1) See Tables 12 and 13.
2) Air in the gas line. 2) Contact qualified agency to purge the
air from the gas line.
3) Loose wire connection. 3) Contact qualified agency to inspect
wiring
Burner does not stay lit 1) Check display for error code. 1) See Tables 12 and 13.
Rumbling noise in the tank during burner | 1) Scale or sediment build-up in tank. 1) Drain the water heater to remove
operation scale and sediment.
Insufficient hot water 1) Heater undersized for load 1) Reduce hot water usage rate.
2) Check display for error code. 2) See Tables 12 and 13.
3) Temperature S(Ietting of control is too 3) Adjust setting as required
ow.
Water too hot or not hot enough 1) Control temperatlljre setting is too high 1) Adjust setting as required
or low.
T&P relief valve is dripping water. 1) Excessive pressure condition in tank 1) Contact qualified agency to inspect
(greater than 150 psi). water piping system. Expansion tanks
are required in closed systems.
T&P relief valve is gushing hot water. 1) Excessive temperature condition in 1) Lower the temperature setting on the
tank (greater than 210°F). control. See “Section V: Operation” for
instructions to adjust the temperature
setting.
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SECTION VII: TROUBLESHOOTING

A lockout code will be visible on the control display in the form of a code (letter “A” followed by a number) and a short message.
Lockout errors require a manual reset to resume operation after the root cause of the problemhas been solved. To manually reset

the control, press the “i” button on the user interface.

Table 11: Lockout Error Codes

Code Error Message Description & Possible Causes/Actions
AD0 EXTND BLOCKING Description: A blocking error has been present for more than 20 hours in a row.
ERROR Causes & Actions: |Investigate the blocking error that caused the lockout.
Description: There have been three unsuccessful ignition attempts in a row.
Dirty or faulty flame rod - see manual.
Damaged or worn hot surface igniter - see manual.
Al IGMITION LOCKOUT ) — — -
Causes & Actions: |Faulty or loose wiring - check wiring and connections to flame rod, hot surface
igniter, gas valve and blower.
Improper venting or restricted inlet/outlet - zee manual.
A5 GV RELAY ERROR Descriptinln: Afailure was u:!e_tecteu:l inthe FU Relay in the main operating control.
Causes & Actions: |[Contact a qualified agency to inspect the control.
ADE SAFETY RELAY Description: A failure was detected in the Safety Relay in the main operating control.
ERROR Causes & Actions: |Contact a qualified agency to inspect the control.
ADE FAN ERROR Description: The actual fan speed differs more than 300 RPM from the target fan speed.
Causes & Actions: |Contact a qualified agency to inspect the control and wiring to blower.
A0S, A11, |RAM, X-RAM, STATE, Description: Various internal software errors.
Al3, Ald OR ROM ERRORS Causes & Actions: |Contact a qualified agency to inspect the control.
10, A12 EIPROM ERRORS Descrlptmln: Various errors _c?used by EZPR_EIM file.
Causes & Actions: |[Contact a qualified agency to inspect the control.
ALE 15MS XRL ERROR Descrlptmln: Internal 5|:uftw?r_e ErTor. i
Causes & Actions: |[Contact a qualified agency to inspect the control.
Description: Water temperature higher than 190 degrees F detected when the burner is on.
A1R High Limit Lockout . Faulty temperature regulation - contact qualified service agency to inspect the
Causes & Actions:
control.
A1S, A22 iption:
ABJ AH, various software Description: Internal software error.
o errors jons: ifi i .
A28, 429, A30 Causes & Actions: |[Contact a qualified agency to inspect the control
420 ELAME ERROR 2 Descriptinln: The flame is sfz'lll presen_t 10 seconds after closing th_E_gas valve.
Causes & Actions: |[The gas valve is not closing properly - contact a qualified agency.
A2l FLAME ERROR 1 Descriptinln: Aflame iz l:lEtl?E_tEl:I before ing'ltion.
Causes & Actions: |[Contact a qualified agency to inspect the controls.
e FLAME FAIL Description: ;I_ame s;gnlal :;':is beendlost ten t'|r'r|esI during one demand.
LOCKOUT Causes & Actions: |y or Taulty flame rod - see manual. i
Faulty or loose wiring to gas valve - check wiring and connections.
A36 BLOCKED VENT Descriptinln: Blocked \.'n_ant error occurs 3 times in a 10 minute period.
Causes & Actions: |See blocking error E36.
A38 LOW GAS PRESSURE Descriptinln: Low gas p_ressure error occurs 3 times in @ 10 minute period.
Causes & Actions: |See blocking error E38.
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Troubleshooting continued-

Table 12 shows a list of blocking error codes. A blocking code will be visible on the control display in the form of a code (letter
“E” followed by a number) and a short message. Blocking errors automatically reset once the error is corrected.

Table 12: Blocking Error Codes

BLOCKING ERRORS
Code Error Message Description & Possible Causes/Actions
£34 - E38 WD INTERNAL ERROR Descrnptnon:i: Internal soﬂwaflie error. :
Causes & Actions: | Contact a qualified agency to inspect the control.
Description: Int | hard .
E31-E34 REF HI/LO TOO HI/LO escrip o? nternal har w.a.re error. :
Causes & Actions: Contact a qualified agency to inspect the control.
Description: A flame is detected when no flame is allowed.
E35 FALSE FLAME . . oo
Causes & Actions: | The control and/or gas valve is not working properly - contact a qualified agency.
Description: The blocked vent circuit is open.
Intake or exhaust vent is blocked - inspect and clean.
E36 BLOCKED VENT . — " -
Causes & Actions: Faulty or loose wiring to switches - check blue and yellow wires.
Excessive wind or room draft is creating high pressures.
Description: The gas supply pressure is too low.
Low supply pressure or undersized piping - see manual.
E38 LOW GAS PRESSURE . Gas supply is turned off.
Causes & Actions: - -
Pressure drop due to other appliances on the same supply line.
Faulty or loose wiring to switch - check black/yellow wires.
£39 FLUE GAS LIMIT DeSCFIptIOE]: The flue g.as tfemperature.has exceded the high limit.
Causes & Actions: Exhaust pipe is blocked - inspect and clean.
Descriotion: " D — '
£43, E47 various WD ERRORS escrlphon:! Various W co.r'rlwmunlcatlon e.rrors
Causes & Actions: | Contact a qualified agency to inspect the control.
Description: The polarity at the main power supply is reversed.
E44 PHASE ERROR . The hot and neutral wires are reversed - Contact a qualified agency to inspect the
Causes & Actions: . .
installation.
£46 EARTH GROUND Description: A faulty earth ground connection is detected.
ERROR Causes & Actions: | Improper wiring - check all green wires.
E51 or E52 WATER T SENSOR OPEN Descrlptlop: The water tempe.ra?ture Sensor is open.. :
Causes & Actions: Faulty or loose wiring - check sensor, wires and connections.
WATER T SENSOR Description: The water temperature sensor is shorted.
E59 or E60 - — - -
SHORT Causes & Actions: | Short in circuit - check sensor, wires and connections.
D iption: i .
£65 FLUE SENSOR SHORT escrlptlo? The ﬂl..le s.enSf)r is shorted : :
Causes & Actions:  [Short in circuit - check sensor, wires and connections.
£66 RESET BUTTON ERROR DeSCﬂptIOTl: An error has o-c?urred with th? reset button ("i bu.tton)
Causes & Actions: | Contact a qualified agency to inspect the control display.
£72 APPLIANCE SEL ERROR Descrlptlop: An error has o.csurred due to {ncorrect applicance selection.
Causes & Actions: Contact a qualified agency to inspect the controls.
E76, E77, E79, . Description: A communication error has occurred with the fan.
various fan errors - — -
ORE81 Causes & Actions: | Contact a qualified agency to inspect the control.
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Troubleshooting continued-

Table 13 should be referenced when Iroubleshootingi_the,powered anode system. If the status LED is off or flashingll red, a prob-
lem has occurred and service is required. When the LED is a constant green, the system is operating dproperly. NOTICE: The tank
must be filled with water prior to connecting the water heater to the power supply. The powered anode system will only work
properly if the tank is filled with water.

Table 13: Powered Anode Troubleshooting

LED status Problem Solution

OFF The water heater is not connected to the main power
supply.

Ensure that the water heater is plugged in.

Reset power to the anode power supply by resetting the

Error occurred during start-up. mains power supply to the water heater.

Disconnect water heater from mains supply and fill tank

The tank is not filled with water. with water.

Flashing Check the insulation on all connecting harnesses for
bare spots. Check the connections at the power supply

and anode terminals.

Poor electrical connection between anode power
Red  |supply and anode rod.

With an ohmmeter, check for electrical continuity
between the powered anode terminal and the bushing.
If there is continuity, replace the anode rod.

Defective seal in adode bushing; anode rod is no
longer insulated from tank.

Servicing the Flame Rod and Igniter o _ _

If an AO1 lockout error code is present there has been a problem with lighting the burner. Two possible causes for this error are a
dirty or faulty flame rod or a faulty igniter. Each component can be checked

for proper operation.

The hot surface igniter can be checked with a visual inspection through the burner assembly sight glass. Before the gas valve
opens in the ignition sequence, the igniter will warm-uB for 8 seconds. During this time, an orange glow will be visible through
the sight glass. If accessing the sigh gilass is not feasible, two simple checks can be made with a multimeter. First, igniter resis-
tance may be measured at the end of the igniter wiring terminal. Turn off power to the water heater a.nd.dlsco.nnec{t e igniter,
wire harness from the wire harness with the two orange wires. Insert the multimeter probes into the igniter wire harness terminal.
At normal room temperature, the igniter resistance will be approximately 38 ohms. After a heating cycle, the resistance will be in
the range of 38 - 80 ohms (depending on when the measurement is taken after the cycle). Besides resistance, the continuity of
the igniter circuit can be checked. With the multimeter probes still in the terminal, switch the meter to check for continuity.

If continuity is not indicated, the igniter must be replaced.

If the igniter is working properly and the burner lights but goes out right away, check the flame rod. The rod may be dirty or it
could be damaged and a replacement will be required. Start bY turning off power to the water heater and remove the flame rod.
Inspect the ceramic insulator for cracks (replace if cracked). Clean the rod with fine steel wool and reinstall. Turn on power to

the water heater and enter the Installer Menu on the control display (see next subsection for instructions). Arrow down until the
third screen that displays the flame signal. During the next ignition attempt, a flame signal (in microamps, “uA”) will be displayed.
Under normal oFer.a ion, the flame signal will be between 2 - 5 uA during a successful ignition period. As the fan speed increases
the flame signal will become stronger and _eventuall¥l be in the 5 - 7 uA range. A minimum flame signal of 1.25 uA is required

to eivmdda flame failure. If the flame signal is 0 uA when a flame is present during the ignition period, the flame rod needs to be
replaced.
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Troubleshooting continued-
Installer Menus

System and troubleshooting information such as fan speeds, flame signal, ignition attempts, and error history is available in the

Installer Menu.

B
Hot Water Demand
20% 110°F
INSTALLER MENU
->Heater Status
Heater Config
System Test v
STATUS
Fan Speed
Actual xxxx RPM
Low Power xxxx RPM
STATUS 4
Fan Speed
Ig_nition xxxx RPM
High Power xxxx RPM
STATUS A
Flame
Signal 0.0 UA
Failures Ow
STATUS A
Ignition Attempts
Successes 0
Failures Ov
STATUS A
Heater Run Time
DHW 0 HR
v
STATUS Exy 1 4
Description of blocking error
x Hrs (active or cleared)
X Hrs since err 2 v
STATUS Axy 1 4
Description of lockout error
x Hrs (active or cleared)
x Hrs since err 2 v

To access the Installer Menu, hold down the "OK" and "M" buttons together for 5
seconds. Make sure the display is at the home screen before pressing the buttons.

The Installer Menu screen will be displayed. Heater Status contains useful,
real-time information pertaining to fan speeds, flame current, flame failure
history, ignition attempt history, and lockout/blocking error history. The Heater
Status menu can be used when troubleshooting the water heater.

The Heater Config menu can be used to set a service reminder.

System Test can be used to maintain a constant input rate at low, ignition, or
high input fan speed. This can be useful when troubleshooting the heater or
performing combustion tests. The default setting is "OFF". Use the default
setting to resume normal operation.

Press the "OK" button to select Heater Status.

The first screen in the STATUS menu displays actual fan speed and the low
power fan speed (factory setting). As a reference point, when the fan speed is
displayed as "1%" at the home screen the actual speed will match the low power
speed.

Use the down arrow ("-") to advance to the next screen.

The second screen in the STATUS menu shows the ignition speed and high
power fan speed (both are factory settings). As a reference, when the fan speed is
displayed as "100%" at the home screen the actual speed will match the high
power speed.

Use the down arrow ("-") to advance to the next screen.

The third screen displays the present flame current measurement. When a flame
is present this value will vary based on fan speed, but it will be in the range of 5 -
7 microamps most of the time.

A running total of the number of flame failures is also displayed. A flame failure
is defined as a loss in flame signal after the flame has been proven during the trial
for ignition period.

Use the down arrow ("-") to advance to the next screen.

The fourth screen displays the history of ignition attempts. A running total of
successful and failed attempts is given.

Use the down arrow ("-") to advance to the next screen.

The fifth screen displays the total hours of heating time for the water heater.

Use the down arrow ("-") to advance to the next screen.

The sixth screen displays the history of blocking errors ("E" codes). The most
recent error is shown first (indicated by #1 in top right corner). Cycle through the
error history by pressing the "i" button. The most recent error shows the time
since the error occurred and if the error is active or cleared. The time interval
between the displayed error and previous error is also given.

Use the down arrow ("'-") to advance to the next screen.

The final screen displays the history of lockout errors ("A" codes). The most
recent error is shown first (indicated by #1 in top right corner). Cycle through the
error history by pressing the "i" button. The most recent error shows the time
since the error occurred and if the error is active or cleared. The time interval
between the displayed error and previous error is also given.

Press the "M" button to exit the STATUS menus.

m Using the Installer Menu
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SECTION VIII: PARTS LIST

DETAIL A
SCALE 1 : 4

Table 14: 120 Gallon Parts

Number | Description Number | Description
1 Burner Assembly 15 Condensate Drain Assembly
2 Power Cord 16 Hand Hole Cover
3 Exhaust Temperature Sensor 17 Control Enclosure Cover
4 Exhaust Pressure Barb 18 Knob
) Tank Top Insulation 19 Control Panel Assembly
6 Powered Anode {400mm) 20 Second Pass Flue Sensor
7 Baffle 21 Refractory Disk
8 Chamber 2 Cover Plate 22 Flame Rod
9 Hot Water Outlet Nipple 23 Flame Rod Gasket
10 [ T&P Valve 24 Flame Rod/Igniter Screw
11 Tank Temperature Sensor 25 Hot surface Igniter
12 Cold Water Inlet Nipple 26 Igniter Gasket
13 Powered Anode {500mm) 27 Intake Assembly
14 Hand Hole Gasket 28 Drain Valve
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Parts Lists continued-
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Table 15: 120 Gallon Control Panel Parts

Number | Description Number | Description
1 Control Display 11 Powered Anode Power Supply
2 Display Bracket 12 Standoff, 2.5 in. length
3 Main Operating Control 13 Power Switch Bracket
4 Terminal Block 14 Power Switch (for main control)
5 Relay 15 Status LED Bracket
6 Standoff, 3.5 in. length 16 Control, Modbus (optional)
7 Fuse Block 17 Control, ProtoAir, FPA-W44 BACnet (optional)
8 Fuse, SA (delay) 18 Exhaust Pressure Switch
9 Transformer (120 VAC/24 VAC) 19 Intake Pressure Switch
10 | Powered Anode Status LED
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Parts Lists continued-

Table 16: 120 Gallon Burner Assembly Parts

Number | Description Number | Description
1 Gas Pressure Switch 6 Gasket (blower to transition tube)
2 Gas Control Flange (w/ gasket) 7 Transition Tube
Gas Control (NAT GAS_0-2,000 FT ALT) 8 Gasket (Burner to Mounting Flange)

3 Gas Control (LP GAS_0-7,800 FT ALT; NAT

GAS_2,000-7,800 FT ALT) 9 | Mounting Flange

4 Pipe Nipple (NAT GAS models) 10 Burner
Pipe Nipple w/0.391” Orifice (LP GAS models) 11 Blower
5 Gasket (Burner to Transition tube) 12 Gasket (Mounting Flange to Bracket)
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