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: = ﬁ' Instructions for
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(150,000 BTU/hr)
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FOR YOUR SAFETY: This product must be installed and serviced by a professional service technician,
qualified in water heater installation and maintenance. Improper installation and/or operation could create
carbon monoxide gas in flue gases which could cause serious injury, property damage, or death. Improper
installation and/or operation will void the warranty.

A WARNING
If the information in this manual is not followed exactly, a fire or explosion may result causing
property damage, personal injury or loss of life.

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 nearby 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 gas supplier.
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SECTION 1 Product Accessories

1.1 Introduction

This manual provides information necessary for the Edition "National Fuel Gas Code" or

installation, operation, and maintenance of the LT 2) CSA B149.1 "Natural Gas and Propane

Series. All application and installation procedures must Installation Code" and with the requirement of the
be read and reviewed completely before proceeding local utility or other authorities having jurisdiction.
with the installation. Consult the manufacturer, or your Such applicable requirements take precedence
local factory representative, with any problems or over the general instructions contained herein.

questions regarding this equipment. Experience has

i All electrical wiring is to be done in accordance with the
shown that most operating problems are caused by

local codes, or in the absence of local codes, with:

improper installation. 1) The National Electrical Code ANSI/NFPA No.
All installations must be made in accordance with 70-latest Edition, or

1) American National Standard Z223.1/NFPA54-Latest 2) CSASTD. C22.1 "Canadian Electrical Code - Part
1". This appliance must be electrically grounded in
accordance with these codes.
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SECTION 2 Product Characteristics

2.1 Model Nomenclature

The Model Nomenclature is shown on your Rating Plate and consists of a series of letters and numbers
that further identifies the characteristics of your LT Series Water Heater.

1 2 3 4 5 6 7 9
LT 11510 X 1
Model Size Fuel Pump Option Fuel Revision
Laars 199 MBH N - Natural X - No Pump .
X - Standard 1 - First
Tankless 150 MBH P - Propane R - With Recirculation Pump s

/ MODEL NUMBER

A WARNING
Do not use this appliance if any part has been under water. Immediately call a qualified
service technician to inspect the appliance and to replace any part of the control system and
any gas control that may have been under water.
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2.2 Specifications
Model Name LT150NXX1 / LT150PXX1
MAX 150,000 Btu/h
Gas Input Rate
MIN 15,000 Btu/h
35°F Rise 8.3 Gal/min (31.4 L/min)
Hot Water Capacity 45°F Rise 6.6 Gal/min (25.0 L/min)
T7°F Rise 3.8 Gal/min (14.4 L/min)
Installation Indoor / Outdoor Wall Hung (with outdoor vent cap)
Flue System Sealed Combustion Direct Vent, Single Vent, Outdoor
Max Vent Run 2" (60ft) / 3" (150ft) Schedule 40 PVC, CPVC, PP, Flexible PP
o NG (Gas / Needle) 0.252" (6.4mm) /1.102" (28mm)
Orifice Size
LP (Gas / Needle) 0.197" (5.0mm) / 1.102" (28mm)
NG 3.5"WC to 10.5" WC
Gas Supply Pressure
LP 8.0"WC to 14" WC
Gas Type NG LP
. 2" VENT 0.00"WC +0.015" WC
Low Fire
Manifold Pressure 3" VENT 0.00"WC +0.015" WC
o 2" VENT -0.14"WC -0.14"WC
High Fire
3" VENT -0.14"WC -0.14"WC
Main Supply 120V 60Hz
Power Supply
Max Current Less than 2A
. Operation 85W / 185W with external pump
Power Consumption :
Anti Freeze 53W
Ignition System Direct Electronic Ignition / Automatic Flame Sensing
Burner System Premixed Metal Fiber Burner
Gas Valve System Air Ratio Valve
Minimum Flow Activation Flow 0.5 GPM
Internal Pipe Material STS 304, Stainless Steel with PPS
Dimensions W17.3"-H27.6"-D 12.3"
Weight 62 Ibs
Water Holding Capacity Under 2 Gallons
MAX 150 psi
Water Pressure .
MIN 15 psi
. Casing Cold Rolled Carbon Steel
Materials
Heat Exchanger Heat Exchanger : STS 304
Safety Devices Flame Sensor, Overheat Cut Off Switch, Gas Leak Detector, Water Leak
y Detector, Exhaust Temperature Sensor, Water Temperature Sensor
Complies with South Coast Air Quality Managment Yes
District 14 ng/J or 20 ppm NOx emission levels
* Temperature

Operating ambient Temperature Range : Range: 14°F to 140°F (-10 to 60°C).
Operating Relative Humidity up to: 90% at 104°F (40°C).
Shipping & Storage Temperature Range of : -4°F to 176°F (-20 to 80°C).
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2.3 Dimensions - [LT150NXX1 / LT150PXX1]
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Condensate

Cold Water Filter

Description Size

A Exhaust 2" PVC
B Air Intake 2" PVC
c Gas 3/4" NPT
D How Water Connection 3/4" NPT
E Cold Water Connection 3/4" NPT
F 1/2" NPT
G
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2.4 Names of Components [LT150NXX1 / LT150PXX1]

# Name of Component # Name of Component

1 Vent Pipe Collar 14 | Condensate Trap Cleanout
2 | Combustion Air Intake Assembly 15 | Cold Water Inlet

3 | Blower 16 | Cold Water Filter

4 | Flame Detection Sensor 17 | Condensate Trap

5 | High Limit Switch 18 | Flow Control valve

6 | Sight Glass 19 | Display Panel

7 | Terminal Block 20 | Manual Power Switch

8 | Water Mixing Valve 21 | Heat Exchanger Assembly
9 | Gas Valve 22 | Ignition Transformer

10 | Overheat Switch 23 | Igniter

11 | Water Leak Detector 24 | Air Gas Mixer

12 | Gas Inlet 25 | Air Intake Filter

13 | Domestic Hot Water (DHW) Outlet 26 | Air Intake Collar
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SECTION 3 Safety Regulations

3.1 Safety Symbols

A WARNING

To avoid product damage, personal injury, or even
possible death, carefully read, understand, and
follow all the instructions in the Installation and
Operation manual before installation, operation
and service the Water Heater.

Every circumstance that may involve a potential
hazard cannot be anticipated. Therefore, all
possible incidents are not included in our warnings.
Proper installation, operation, and service are your
responsibility.

You must make sure that the operation and settings
of the Water Heater are safe for you and for others.

This manual provides Safety Symbols. When the
user fails to adhere to the following requirement,
it may cause death, serious injury, and substantial
property damage.

For safety symbols, ‘DANGER’, ‘WARNING’,
‘CAUTION’ are indicated and the definitions for these
terms are as follow:

A DANGER

Indicates an imminently hazardous situation which,
if not avoided, will result in death or serious injury.
This signal word is limited to the most extreme
situations.

A WARNING

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

' A CAUTION |

Indicates a potentially hazardous situation which, if
not avoided, may result in minor or moderate injury.
It is also used to alert against unsafe practices and
hazards involving only property damage.

A WARNING
Cancer and Reproductive Harm.

www.P65WARNINGS.CA.GOV. as required
by the state of California Proposition 65.

A WARNING

FOR YOUR SAFETY READ BEFORE
OPERATING

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

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

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

WHAT TO DO IF YOU SMELL GAS

* Do not try to light any appliance.

* Do not touch any electric switch; do not use any
phone in your building.

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

« If you cannot reach your gas supplier, call the
fire department.

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

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

This appliance must be installed in accordance with
local codes if any; if not, follow ANSI Z223.1/NFPA
54 or in Canada, CSA B149.1, Natural Gas and
Propane Installation Code, as applicable.

If installed in a manufactured home, the installation
must conform with the Manufactured Home
Construction and Safety Standard, Title 24 CFR,
Part 3280 and/or in Canada, confirm to the
requirements in CSA Z240 MH Series, CSA Z240
RV Series, and CSA B149.1 Nat Gas and Propane
Installation Code.
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® This appliance is certified for use at altitudes up to
2,000 ft (609m) without adjusting Altitude settings,
accordance to the latest Canadian Standard “CSA
217" Gas-Fired Appliances for Use at High
Altitudes. Refer to Section 4.13 for High Altitude
Settings, if installing above 2,000 ft (609m) up to a
maximum of 10,000 ft (3,044m).

Sy

A

FLAMMABLE VAPORS

A DANGER

m\/apors from flammable liquids will explode and
catch on fire. These will cause death or severe
burns.

Do not use or store flammable products such as

gasoline, solvents or adhesives in the same room

or area near the appliance.

Keep flammable products

= Far away from water heater
= |n approved containers

= Tightly closed

= QOut of children’s reach

Vapors

= Cannot be seen

= Are heavier than air

= Spread on the floor

= Can spread from other rooms to the main
burner by air currents

Do not install the appliance where flammable
products will be stored.

Read and follow water heater warnings and
instructions thoroughly. If owner’s manual is
missing, contact the retailer or manufacturer.

m The water heater must be installed by a qualified
plumber, a licensed gas fitter, and/or a professional
service technician.
Improper installation and/or operation will cause
a potentially hazardous situation, such as serious
injury or death. Also, it will void the warranty.

* The National Fuel Gas Code NFPA 54 / ANSI

72231
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 National Electric Code ANSI/NEPA 70
« All applicable local, state, national and provincial
codes, regulations and laws.

Proper care is your responsibility. Carefully read
and understand the Operating Information in this
manual before operating the water heater.

Be aware of the location of the gas shut-off valve
and operation method. Close the gas shut-off
valve immediately if the appliance is subjected

to fire, overheating, flood, physical damage, or
any other damaging condition that might affect
the operation of the unit. Water Heater must be
checked by a qualified technician before resuming
operation.

DO NOT use this Water Heater if any part has
been under water. Immediately call a qualified
technician for inspecting the Water Heater and
replacing any part of the control system and gas
control which have been under water.

DO NOT power up the unit until the gas and water
supply valves are fully opened. Make sure that
the fresh air intake port and exhaust gas port are
opened and functional.

DO NOT attempt to install, repair, or service this
Water Heater by yourself.

Do not change any part of the Water heater.
Contact a qualified technician if the Water Heater
needs repair or maintenance.

Ask your gas supplier for a list of qualified service
providers.

DO NOT use spray paint, hair spray, or any other
flammable spray near Water Heater or near the
exterior fresh air inlet port. DO NOT place any items
in or around the exterior exhaust gas outlet port and/
or fresh air inlet port. These could restrict or block the
flow in or out of the vent system.

Caution: While repairing control, all wires are
labeled. You must connect the wires in accordance
with the instruction.

Wiring errors can cause improper and dangerous
operation.

Verify proper operation after servicing operation.

This consists of the gas ignition system components
which are protected from water (dripping, spraying,

rain, etc.) during operation and service (circulator
replacement, condensate trap, control replacement, etc.).

After installing the heater, safety device must be
tested.
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3.2 Safety Precautions and Proper Use

Before Operation

1. Check the Gas Type (NG/LP)

When moving the unit or setting it up for the first
time, confirm that the supplied gas type (natural
gas or propane) matches the configuration of the
water heater. The gas type of the water heater is
indicated on the rating plate found on its side.

If gas conversion is required, refer to section
4.10.1 Gas Conversion for details.

2. Check the Power (120V 60Hz)
Check that the appliance is connected properly.

3. Check the Cold Water Inlet valve. Please keep
the appliance water inlet valve open at all times. The
appliance will not ignite when insufficient water or no
water is in the heating pipes.

4. Check the Gas Valve
Check that the manual gas shut-off valve
that supplies the water heater is opened.

5. Check for a gas leak at the gas connection with
soapy water.

6. Check the area around the appliance and remove
any combustible or flammable material per the
installation manual. Remove laundry or any other
items that are on or near the water heater or exhaust
vent.

7. Check Combustion Air.
Check the combustion air vent system and ensure itis
installed per the installation manual.

When in Operation [ A CAUTION

1. Caution for Ventilation

Ensure that there is unobstructed and sufficient inflow
and outflow combustion air for the water heater.

If the ventilation is improper, combustion quality may
deteriorate inside the appliance and cause shortened
life of the appliance.
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A WARNING |

Do not use the appliance for any other purpose than for
domestic water heating.

Do not store combustibles or flammable material such as
gasoline near the appliance.

Do not store other items on or near this water
heater.

Do not hang clothes on the exhaust stack. This may start a fire.

Do not store combustible (flammable) materials such as papers.

A CAUTION

Scalding Risk: The use of
an anti-scald mixing valve at
the hot water outlet (water
heater location) can reduce
potential for scalding.

The maximum hot water
supply temperature at Point-
of-Distribution and/or Point-
of-Use, anti-scald device/
thermostatic mixing valve

at plumbing fixture or integral to the bathroom fixtures
are dictated by the Plumbing Code and Health & Safety
Code. Comply with all local codes.

A DANGER

Carbon Monoxide Poisoning.

= Exhaust gas must be vented to the outside
using approved vent material. See section

4.4 Exhaust venting for proper approved vent
materials and practices. Vent and combustion air
piping must be sealed gas-tight to prevent flue gas
spillage, carbon monoxide emissions resulting in
personal injury or death.

A DANGER

m If you detect a gas leak, shut off the gas and
ventilate the room(open windows, doors). Tighten
appropriate fittings to stop leak. Turn the gas

on and check again with a gas leak detection
solution. Never test for gas leaks using a match or
flame.

Page 11

Gas leakage test.
Gas supply line must be inspected periodically.

Do not disconnect main power to the water
heater.

When you leave home for a extended periods, do
not shut off the water heater. The water heater has

a freeze protection function. The ceramic heater is
installed on the surface of internal pipe to protect the
heater from freezing.

Do not wipe the appliance or display panel
with wet cloth, or internal parts may fail due
to the exposure to moisture.

Do not disassemble the water heater.
If repair is required, call your local qualified
technician.
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SECTION 4 Installation

4.1 Location and Clearances

The water heater must be mounted to a suitable wall
by a qualified heating contractor per the provided
instructions.

The wall may be of concrete or wood. Suitable fasteners

for concrete or wood must be used. Failure to wall
mount this water heater using correct fasteners will

affect the performance and life expectancy of the water

heater and will void the warranty.

10 in
25 cm

Minimum clearances to Combustibles.

For installation from Slé%?\(jiit:d
Non-Combustibles and Combustibles
Clearance
TOP 10 in (25 cm) 18 in (46 cm)
BACK 3/4in (1.9 cm) 3/4in (1.9 cm)
FRONT 4in (10 cm) 40in (101 cm)
SIDE 4in (10 cm) 8in (20 cm)
BOTTOM 10in (25 cm) 24in (61 cm)

Table 1. Minimum Clearances
to Combustibles and for Service.

LAARS Heating Systems

A WARNING

m |nstallations must comply with

« All the local, state, provincial, and national codes,
laws, regulations and ordinances.

* National Fuel Gas Code, ANSI 7Z223.1 — The
latest version.

» National Electrical Code.

*In Canada, refer to the latest edition of CSA
B149.1, Natural Gas and Propane Installation
Code; and CSA 22.1 Part 1 Electrical Code.

m Check before placing the Water Heater
» Always check the connected components which
are near to the heater. The components are below.

m\Vater piping position / Venting adapter / Gas
supply piping / Electrical power / Condensate drain
hose.

» Confirm the area around Water Heater. Remove
any combustible materials, gasoline and other
flammable liquids. Failure to keep the Water
Heater area clear and free of combustible
materials, gasoline and other flammable liquids
and vapors can result in severe personal injury,
death or substantial property damage.

* The Water Heater which has gas control system
components must be protected from any possible
danger during operation and service.

*If new Water Heater replaces the existing
appliance, check and correct system problems.

mProvide clearances as outlined in Table 1

* As for vent connector and hot water pipe from
combustible construction, please consult with a
qualified technician.

*If the heater was installed in a narrow space
or corner, please ensure that there is sufficient
space for service and maintenance access. For
regular maintenance, there should not be any
problem to approach gas and water line.

® The water heater must be installed on a wall that
can bear its weight.

A WARNING

mCLEARANCES FOR SERVICE ACCESS
* The water heater must be installed on a wall that

can bear its weight.
» Adequate service clearance must be considered.
» The Water heater can be installed on any suitable

* When pipe cover is installed, minimum clearance from
the ground to the bottom of the pipe cover is 1 inch

internal wall (sound proofing may be required
when installing onto a stud partition wall).
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4.2 Wall Mount Bracket
4.2.1 The installation height and location

4.2.2 Hang the Water Heater

The installation height depends on your installation scenario. Anchors (4) .
With all clearances considered, and given adequate positioning -
for air supply and venting, you will need to determine the '
best position to mount the Wall Mount Bracket. The wall
must be concrete, wood, or plywood over studs, and

must be strong enough to hold the water heater!

Start by familiarizing yourself to how the )
included Wall Mount Bracket hooks underneath Wall Mount
the two Hangers that are attached to the back of Bolts (4) Bracket
the water heater. The ‘hooks’ of the Wall Mount Bracket
will be 3" from the Top of the water heater once the water
heater is hung.

Position the Wall Mount Bracket at the desired location,
ensuring that it is level. Drill 4 holes with a 1/2" drill bit, into
the wall through the Bracket.

If mounting to a concrete wall, then use the concrete anchors. If
onto wood or 5/8" (16 mm) plywood, then use the wood screws.
Do not hang the water heater onto
unsupported sheetrock unless it

is possible to fasten directly into
the structural studs. If the
included anchors do not suit
your installation, you must

use field supplied anchors

that are appropriate for the

wall’'s construction.

Hangers (2)

(fastened to the back of unit)

Lift the water heater up, align the Hangers on
the back of the water heater with the hooks on
the Wall Mount Bracket, and hang the water
heater onto the Wall Mount Bracket. Do a
visual inspection to make sure that the water
heater is hanging properly onto the hooks of
the Wall Mount Bracket.

Fasten the bottom of the water heater to
the wall using 2 suitable wall anchors (field
supplied).
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SECTION 4. Installation (continued)

4.3 Combustion Air

LT Series water heaters must have provisions for
combustion and ventilation air in accordance with the
applicable requirements for Combustion Air Supply
and Ventilation in the National Fuel Gas Code,

ANSI 7223 1; or in Canada, the Natural Gas and
Propane Installation Code, CSA B149.1. All applicable
provisions of local building codes must also be
adhered to.

An LT Series unit can take combustion air

from the space in which it is installed, or the
combustion air can be ducted directly to the unit.
Ventilation air must be provided in either case.

4.3.1 Combustion Air from Room

In the United States, the most common requirements
specify that the space shall communicate with the
outdoors in accordance with method 1 or 2, which
follow. Where ducts are used, they shall be of the
same cross-sectional area as the free area of the
openings to which they connect.

Method 1: Two permanent openings, one
commencing within 12" (300mm) of the top and one
commencing within 12" (300mm) of the bottom, of
the enclosure shall be provided. The openings shall
communicate directly, or by ducts, with the outdoors
or spaces that freely communicate with the outdoors.
When directly communicating with the outdoors, or
when communicating to the outdoors through vertical
ducts, each opening shall have a minimum free

area of 1 square inch per 4,000 Btu/hr (550 square
mm/kW) of total input rating of all equipment in the
enclosure. When communicating to the outdoors
through horizontal ducts, each opening shall have

a minimum free area of not less than 1square inch
per 2000 Btu/hr (1,100 square mm/kW) of total input
rating of all equipment in the enclosure.

Method 2: One permanent opening, commencing
within 12" (300mm) of the top of the enclosure, shall
be permitted. The opening shall directly communicate
with the outdoors or shall communicate through a

vertical or horizontal duct to the outdoors or spaces
that directly communicate with the outdoors and shall
have a minimum free area of 1 square inch per 3,000
Btu/hr (734 square mm/kW) of the total input rating of
all equipment located in the enclosure. This opening
must not be less than the sum of the areas of all vent
connectors in the confined space.

Other methods of introducing combustion and
ventilation air are acceptable, providing they conform
to the requirements in the applicable codes listed
above.

In Canada, consult local building and safety codes or,
in absence of such requirements, follow CSA B149.1,
Natural Gas and Propane Installation Code, latest
edition.

4.3.2 Ducted Combustion Air

The combustion air can be taken through the wall, or
through the roof. When taken from the wall, it must
be taken from out-of-doors by means of the horizontal
wall terminal. When taken from the roof, a field-
supplied rain cap or an elbow arrangement must be
used to prevent entry of rain water.

As allowed by local codes use ABS, PVC, CPVC,
Polypropylene for the Combustion air intake. Route the
intake to the water heater as directly as possible. Seal
all joints. Provide adequate hangers. The unit must not
support the weight of the combustion air intake pipe.
Maximum linear pipe length allowed is shown in Section
4.7.1 Vent/ Air Pipe Lengths, Table-6 Maximum Vent /
Air Pipe Lengths for either 3" or 2” Pipes.

Subtract 5 allowable linear ft. (1.5m) for every 3”
elbow or 8 allowable ft (2.4m) for every 2” elbow used.

The connection for the intake air pipe is at the top of
the unit.

In addition to air needed for combustion, air shall also
be supplied for ventilation, including air required for
comfort and proper working conditions for personnel.

COMBUSTION AIR INSTALLATION STANDARDS

MATERIAL

UNITED STATES/CANADA

Schedule 40 ABS*

ANSI/ASTM D2661

Schedule 40 PVC* / PVC-DWV*

ANSI/ASTM D1785 or D2665

Schedule 40 CPVC*
Polypropylene*

ANSI/ASTM F441
UL1738, ULC S636.

Table 2. Required Combustion Air Pipe Material.

*Check local codes for exceptions to allowable combustion air intake materials
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A NOTICE

The instructions for the installation of the venting
system shall specify that the horizontal portions of
the venting system shall be supported to prevent
sagging; the methods of and intervals for support
shall be specified. These instructions shall also
specify that the venting system:

Category IV water heaters must be installed so
that horizontal sections have a slope of at least V4
inch per foot (21mm/m) to the appliance to prevent
accumulation of condensate; and

For Category IV water heaters, where necessary,
have means provided for drainage of condensate.

A CAUTION

mThe LT Series comes from the factory set to use
either Natural gas or Liquid Propane. Confirm the
installation gas type matches the gas type on the
rating plate.

m Adequate drainage
* The appliance should be installed not to damage
the adjacent area. If such locations cannot be
avoided, it is recommended that a suitable drain
pan, adequately drained, be installed under the
appliance. The pan must not block combustion
air flow.

m Connecting the Water Supply

« To conserve water and energy, insulate all water
piping—especially the hot and recirculation water
lines. Never cover the drain or pressure relief
valve.
Having a backflow preventer in the cold water
supply line means that it prevent from thermal
expansion backflow. Contact the water supplier
or local plumbing inspector for information about
how to control this situation. If overheating
occurs or the gas supply fails to shut off, turn off
the manual gas valve and check the installation.

m This installation must conform with below section
« "Air for Combustion and Ventilation" of the
National Fuel Gas Code, ANSI Z223.1/NFPA
54, or in Canada, refer to the Natural Gas and
Propane Installation Code, CSA B149.1, or
applicable provisions of the local building codes.

4.4 Venting (Exhaust)

The flue temperature of the water heater changes
dramatically with changes in operating water
temperature.

The LT Series is a Category IV appliance and may be
installed with PVC, CPVC, Polypropylene or Stainless
Steel that complies with ULC-S636, ANSI/ASTM
D1785 F441 (see Table 3) or a PVC or stainless steel
venting system that complies with UL 1738.

Consult with the Authority Having Jurisdiction (AHJ),
and all applicable Local, State, National, and
Provincial Codes, Regulation, and Bylaws. Allowable
materials for venting and Vent System Certification
requirements varies with the jurisdiction of the
installation.

Consult with the vent material manufacturer for
suitability of their product for flue gas venting,
temperature limitation, and installation requirements.

INSTALLATIONS IN CANADA require the use

of venting material certified to ULCS636. All Gas
vents connected to the water heater, plastic,
stainless steel or otherwise must be certified to
this ULC standard. Appropriate selection of vent
material is very important for proper performance
and safe operation of the water heater.

The flue temperature of the water heater changes
dramatically with changes in operating water
temperature. Therefore, it is necessary to

assess the application of the water heater to
determine the required certified vent class. If the
system temperatures are unknown at the time of
installation, class IIB or higher venting material is
recommended.

IN CANADA all venting used must meet the
following requirements:

1. ULC-S636 certified and marked with the
appropriate Class and maximum flue gas
temperature.

(i) Class lla, up to and including 65°C (149°F).
(ii) Class llb, up to and including 90°C (194°F).

2. The first 3 feet of venting must be accessible

for visual inspection.

3. All components used in the vent system must
be from a certified manufacturer.

4. Vent system components must not be
mixed with alternate manufacturers certified
components and/or unlisted components.

5. The venting must be installed according to the
vent manufacturers installation instructions.
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The unit’s vent can terminate through the roof, or

through an outside wall. A WARNING

Vent pipe must pitch upward, toward the vent terminal, Use of cellular core PVC (ASTM F891)_’ ceIIngr core
not less than 1/4" per foot, so that condensate will run CPVC, or Radel® (polyphenolsulfone) in venting systems

back to the water heater to drain. Route vent pipe to shall be prohibited.

the heater as directly as possible. Seal all joints and

provide adequate hangers as required in the venting A WARNING

system manufacturer’s Installation Instructions. Failure to use the appropriate vent material, installation
Horizontal portions of the venting system must be techniques, glues/sealants could lead to vent failure
supported to prevent sagging and may not have any causing property damage, personal injury or death.
low sections that could trap condensate. The unit

must not support the weight of the vent pipe. A WARNING

All venting must be installed according to this manual and
any other applicable local codes, including but not lim

ited to, ANSI Z223.1/NFPA 54, CSAB149.1 and ULC-S636.
Failure to follow this manual and applicable codes may lead
to property damage, severe injury, or death.

VENTING INSTALLATION STANDARDS

MATERIAL UNITED STATES CANADA
PVC, sch 40 ANSI/ASTM D1785 Venting must be ULC-S636 certified for use with the
CPVC, sch 40 ANSUASTM Fa41 appropriate CLASS (lIA, 1IB) or hlgher basgd on the maximum
flue gas temperature. The venting material must be chosen
Polypropylene UL1738 or ULC-S636 based upon the intended application of the water heater.
Stainless Steel AL29-4C Certified for Category IV and direct vent appliance venting

Table 3. Required Exhaust Vent Material.
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4.4.1 Selecting Vent Pipe

1. Polypropylene vent

The following polypropylene vent components are
approved for use with this appliance:

e Duravent PolyPro® SW (Rigid) and PolyPro Flex
(Flexible) (Certified to ULCS636)
- 2PPS-xxx (2") or 3PPS-xxx (3")

e Centrotherm Innoflue® SW (Rigid) and Innoflue Flex

(Flexible) (Certified to UL1738 and ULCS636)
- 1ISxx02xx (2") or 1Sxx03xx (3")

e Z-Flex® Z-DENS SW (Rigid) and Z-DENS Flexible
(Certified to UL1738 and ULCS636)

- 2ZDxx (2") or 3ZDxx (3")

2. Stainless steel vent

The following stainless steel vent components are
approved for use with this appliance:

e Duravent FasNSeal® (Rigid) (Certified to UL1738
and ULCS636)

- FSA-PVC3 (3" PVC to FasNSeal
Appliance Adapter)

- FSxxxxx03 (3")
e Z-Flex® Z Vent
- 2SVSTTA023 (2" x 3" Appliance Adapter)
- 2SVEPSCFO030X (Straight Pipe)
- 2SVEEWCF0390 (90° Elbow)
- 2SVEEWCF0345 (45° Elbow)

3. Vent termination kit

The following PVC vent terminations are approved for
use with this appliance

e IPEX (Certified to ULCS636)
- 2 in FGV Concentric Kit #196105
- 3in FGV Concentric Kit #196106
e IPEX (Certified to UL1738)
- 2 in FGV Concentric Kit #397105
- 3in FGV Concentric Kit #397106
e |IPEX Low Profile Termination Kit
(Certified to ULCS636)
- 2 in Low Profile Vent Kit #196984
- 3 in Low Profile Vent Kit #196985
e |IPEX Low Profile Termination Kit
(Certified to UL1738)
- 2 in Low Profile Vent Kit #397984
- 3 in Low Profile Vent Kit #397985

e Royal Plumbing Solution
- 2" GVS-65 Concentric Vent Termination Kit
#52CVKGCS6502
- 3" GVS-65 Concentric Vent Termination Kit
#52CVKGCS6503
- GVS-65 Side Wall Vent Termination Kit
#52SWVKGVS6502(2")

The following polypropylene vent terminations are
approved for use:

e Duravent PolyPro® Horizontal Concentric
Termination Kit (Certified to ULCS636)

-2 in x4 in Concentric Vent Kit #2PPS-HKC
- 3in x 5 in Concentric Vent Kit #3PPS-HKC

e Centrotherm Innoflue® Low Profile Termination Kit
(Certified to UL1738 and ULCS636)

- 2in Vent Kit #ISLPT0202
- 3 in Vent Kit #1SLPT0303

e Centrotherm Concentric Vent Kit (Certified to
UL1738 and ULCS636)

- 2in Vent Kit #1CWT242
- 3 in Vent Kit #1ICWT352

e Z-Flex® Z DENS Horizontal Termination (Certified
to UL1738 and ULCS636)

- 2 in Vent Kit #2ZDHK2
- 3 in Vent Kit #2ZDHK3
e Ecco Manufacturing (Certified to ULCS636)
- 2" PP Concentric Terminations Horizontal (Wall)
Terminations #190288
- 3" PP Concentric Terminations Horizontal (Wall)
Terminations #190388

The following polypropylene vent components
can be used as terminations:

e Duravent PolyPro® (Certified to ULCS636) )
- 2PPS-E90L or 3PPS-E90L (2" or 3" 90° Elbow)
- 2PPS-E45L or 3PPS-E45L (2" or 3" 45° Elbow)
- 2PPS-TL or 3PPS-TL (2" or 3" Tee)
- 2PPS-BG or 3PPS-BG (2" or 3" Birdscreen)

e Centrotherm Innoflue® (Certified to UL1738 and
ULCS636)

- ISELLO287 or ISELLO387 (2" or 3" 87° Elbow)
- ISELL0245 or ISELL0345 (2" or 3" 45° Elbow)
- IST02 or ISTO3 (2" or 3" Tee)

- IASPPO02 or IASPPO3 (2" or 3" Birdscreen)
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e Z-Flex® Z-DENS (Certified to UL1738 and

ULCS636)

- 2ZDE_87 or 3ZDE_87 (2" or 3" 87° Elbow)
- 2ZDE_45 or 3ZDE_45 (2" or 3" 45° Elbow)
-2ZDTT or 3ZDTT (2" or 3" Tee)

- 2ZDES or 3ZDES (2" or 3" Birdscreen)

The following stainless steel (AL29-4C) vent

components can be used as terminations:

e Duravent FasNSeal® (Certified to UL1738 and

ULCS636)

- FSELB9003 (3" 90° Elbow)
- FSELB8803 (3" 88° Elbow)
- FSELB4503 (3" 45° Elbow)
- FST3 (3" Tee)

- FSBS3 (3" Birdscreen)

e Z-Flex® Z Vent (Certified to UL1738 and ULCS636)

- 2SVEEWCF0390 (90° Elbow)
- 2SVEEWCF0345 (45° Elbow)
- 2SVSTTFO03 (3" Tee)

4.5 General Location Guideline

1.

Vent system installation must be in accordance with
Local codes or, in the absence of local codes, the
National Fuel Gas Code, ANSI Z223.1 /NFPA 54
and/or in Canada, CSA B149.1, Natural Gas and
Propane Installation Code.

. The Water Heater is designed to be installed as a
Direct Vent (sealed combustion) type.
Be careful to avoid entering foreign substances
into the combustion air. Also, the flue gases must
be vented directly to the outdoors (through wall or
roof).

. Do not install venting system components on the
exterior of building except as specifically required
by these instructions

- Vent terminals must be at least 1 foot from any
door, window, or gravity inlet into the building.

- Maintain the correct clearance and orientation
between the vent and air intake terminals.
If the vent and air intake terminals must be at the
same height, their center lines must be spaced
apart 12" minimum.

- The bottom of the vent and air intake terminal must

LAARS Heating Systems

be at least 12" above the normal snow line. In no
case should they be less than 12" above grade
level.

- Do not install the vent terminal directly over
windows or doors.

- Air intake terminal must not terminate in areas that
might contain combustion air contaminates, such as
near swimming pools.

- For sidewall venting, the minimum horizontal
distance between any adjacent individual Module
(Water Heater) vent terminations is twelve (12)
inches. It is better to be far more than 12 inches for
avoiding frost damage to building surfaces where
vent terminations are placed.

- The minimum horizontal distance between any
adjacent individual module (water heater) roof vent
end piece is one (1) foot.

A WARNING

= Failure to vent this Water Heater in accordance
with these instructions could cause a fire,
resulting in severe property damage, personal
injury or death.

= Do not interchange vent systems or materials
unless it is specified.

= The use of thermal insulation covering vent pipe
and fittings is prohibited.

= Do not apply an electric damper, draft hood or
vent damper with this Water Heater.

= Do not locate vent termination where exposed
to prevailing winds. Moisture and ice may fall
on surface around vent termination. To prevent
deterioration, surface must be in good repair
(sealed, painted, etc.).
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4.6 Locations for Vent Pipe Terminal

VENT TERMINAL

(X) AIR SUPPLY INLET

l:l AREA WHERE TERMINAL IS NOT PERMITTED

4.6.1 Direct Venting Clearances
U.S. Installations (see note 1) Canadian Installations (see note 2)
A= Clearance above grade, veranda, porch, deck, 12 inches (30 cm) 12 inches (30 cm)
~ | or balcony See note 6 See note 6
. Direct vent only: 12 inches (30cm);
g= | Clearance to window or door that may be Other than Direct vent: 4 ft (1.2m) beloworto | 36 inches (91 cm)
opened . L ’
side of opening; 1 ft (30cm) above opening
C= | Clearance to permanently closed window See note 4 See note 5
Vertical clearance to ventilated soffit located
D= above the terminal within a horizontal See note 4 See note 5
~ | distance of 2 feet (61cm) from the center
line of the terminal
E= | Clearance to unventilated soffit See note 4 See note 5
F= | Clearance to outside corner See note 4 See note 5
G= | Clearance to inside corner See note 4 See note 5
H= Clearance to each side of center line See note 4 3 feet (91 cm) within a height 15 feet
~ | extended above meter/regulator assembly above the meter / regulator assembly
I= | Clearance to service regulator vent outlet See note 4 3 feet (91 cm)
Clearance to nonmechanical air supply Direct vent only: 12" (30cm).
J= | inlet to building or the combustion air inlet Other than Direct vent: 4 ft (1.2m) below 36 inches (91 cm)
to any other appliance or to side of opening; 1 ft (30cm) above opening
K= | Clearance to a mechanical air supply inlet 3 fe_et (91 cm) above if within 10 feet (3 m) 6 feet (1.83 m)
horizontally
_ | Clearance above paved sidewalk or paved Vent termination not allowed in this location
L= h ) : 7ft(2.1m)
driveway located on public property for category IV appliances.
_ | Clearance under veranda, porch, deck, or 12 inches (30 cm) between top of the vent
M= balcony See note 4 termination. (see note 3)
Notes:
1. In accordance with the current ANSI Z223.1 / NFPA 54 National Fuel Gas Code.
2. In accordance with the current CSA-B149.1 Installation Codes.
3. Permitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.
4. For clearances not specified in ANSI Z223.1 / NFPA 54, clearance is in accordance with local installation codes and the requirements
of the gas supplier.
5. For clearances not specified in CSA-B149, clearance is in accordance with local installation codes and the requirements of the
authority having jurisdiction.
6. IMPORTANT: Terminal must be placed such that it remains a minimum 12” above expected snow line. Local codes may have more

specific requirements, and must be consulted.

Table 4.

Direct Vent Clearances
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4.6.2 Non-Direct Venting (Single Pipe) Clearances

Description US Non-Direct Canadian Non-Direct
A Clearance above grade, veranda, porch, deck, or balcony 12in (30 cm) 12in (30 cm)
48 in (120 cm) below or
B Clearance to window or door that may be opening to side of opening; 12 in 36in (91 cm)
(30 cm) above opening
C Clearance to permanently closed window See note 1 See note 2
D Vertical clearance to ventilated soffit located above the terminal within in See note 1 See note 2
horizontal distance of 2 feet from the center line of the terminal
E Clearance to unventilated soffit See note 1 See note 2
Clearance to outside corner See note 1 See note 2
G Clearance to inside corner See note 1 See note 2

36 in (91 cm) within a

Clearance to each side of center line extended above height 15 ft (4.57 m) above

i meter / regulator assembly See note 1 the meter/ regulator as-
sembly
| Clearance to service regulator vent outlet See note 1 36in (91 cm)

Clearance to non-mechanical air supply inlet to building or the combustion air 48 in (120 cm) below or

J inlet to anv other apoliance to side of opening; 12 in 36in (91 cm)
y PP (30 cm) above opening

36 in (91 cm) above

K Clearance to a mechanical air supply inlet if within 10 ft (3 m) 6 ft (1.83 m)
horizontally

L Clea_rance above paved sidewalk or paved driveway located on Not allowed 7213 m)

public property
M Clearance under veranda, porch, deck, or balcony See note 1 12in (30 cm)
Notes:

1. For clearances not specified in ANSI Z223.1 / NFPA 54, clearance is in accordance with local installation codes and the requirements
of the gas supplier

2. For clearances not specified in CSA-B149, clearance is in accordance with local installation codes and the requirements of the
Authority having jurisdiction.

Table 5. Non-Direct Vent Clearances
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4.6.3 Venting Requirements in the
Commonwealth of Massachusetts

In Massachusetts the following items are required if 4. Inspection The state or local gas inspector of the
the side-wall exhaust vent termination is less than side-wall horizontally vented gas fueled appliance shall
seven (7) feet above finished grade in the area of not approve the installation unless, upon inspection,
the venting, including but not limited to decks and the inspector observes carbon monoxide detectors and
porches. From Massachusetts Rules and regulations signage installed in accordance with the provisions of
248 CMR 5.08 248 CMR 5.08(2)(a) 1-4.

1.Instal.lat|on c?f Carbo.n MonOX|d(.a Detectors A NOTICE

At the time of installation of the side wall vented gas

fueled appliance, the installing plumber or gasfitter DO NOT COMMON VENT LT UNITS WITH

shall observe that a hard-wired carbon monoxide ANY OTHER APPLIANCE. LT Series units are
detector with an alarm battery back-up is installed never permitted to share a vent with Category |

on the floor level where the gas appliance is to be appliances.

installed. In addition, the installing plumber or gasfitter

shall observe that a battery operated or hard-wired
carbon monoxide detector with an alarm is installed
on each additional level of the dwelling, building or
structure served by the side-wall horizontally vented
gas fueled equipment. It shall be the responsibility of
the property owner to secure the services of qualified
licensed professionals for installation of hard-wired
carbon monoxide detectors.

a. In the event that the side-wall horizontally vented
gas fueled equipment is installed in a crawl space
or an attic, the hard-wired carbon monoxide with
alarm and battery back-up may be installed on the
next adjacent floor level.

b. In the event that the requirements of the
subdivision cannot be met at the time of
completion of installation, the owner shall have a
period of thirty (30) days to comply with the above
requirements, provided, however, that during said
thirty (30) day period, a battery operated carbon
monoxide detector with an alarm be installed.

2. Approved Carbon Monoxide Detectors

Each carbon monoxide detector shall comply with
NFPA 720 and be ANSI/UL 2034 listed and IAS
certified.

3. Signage. A metal or plastic identification plate

shall be permanently mounted to the exterior of the
building at a minimum height of eight (8) feet above
grade directly in line with the exhaust vent terminal for
horizontally vented gas fueled heating appliance or
equipment. The sign shall read, in print no less than
one-half (1/2) inch in size: "GAS VENT DIRECTLY
BELOW, KEEP CLEAR OF ALL OBSTRUCTIONS".
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4.6.4 Common vent test

NOTE: This section does not describe a method for
common venting the water heater units. It describes
what must be done when an existing unit is removed
from a category | common vent system.

A NOTICE

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

1. Seal any Not Used openings in the common venting
system.

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

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

4. Place in operation the appliance being inspected. Follow the
lighting instructions. Adjust thermostat so the appliance will
operate continuously.

5. Operate the main bumer for 5 minutes then, determine if the
cut-draw overflows to the discharge opening. Use the flame
of a match or a candle or the smoke of a cigarette, a cigar
or a pipe

6. Once it has been determined, according to the method
indicated above, that each device connected to the vent
system is placed in the open air in an adequate manner.
Install the doors and windows, fans, the registers of
chimneys and gas appliances to their original position

7. Any malfunction of the venting system should be corrected
so that the installation conforms to the National Fuel Gas
Code, ANSI Z223.1/NFPA 54 and (or) the installation codes
CSA-B149.1. If the size of a section of the evacuation
system must be changed, the system should be modified
to comply with the minimum values of the relevant tables of
appendix F of the National Fuel Gas Code, ANSI Z223.1/
NFPA 54 and (or) the installation codes CSA-B149.1
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4.7 Air Supply and Vent Connections
4.7.1 Vent/ Air Pipe Lengths

2" Combustion Air / Vent Pipe 3" Combustion Air / Vent Pipe
Water Heater model Miq. . Min. Max. _ Miq. . Min. Max. _
Combusion Air Vent Combustion | Combusion Air Vent Combustion
Pipe Pipe Air / Vent Pip Pipe Pipe Air / Vent Pipe
LT150 0 ft (0 M) 3ft(1 M) 60 ft (18 M) 0ft (0 M) 3ft(1 M) 150 ft (45 M)
Deductions per 90° Elbow 8 ft (2.4 M) 5ft(1.5M)
Deductions per 45° Elbow 41t (1.2 M) 3ft(0.9M)
Max. # of Total EIbows Upto5 Upto8

Table 6. Maximum Vent / Air Pipe Lengths for either 3" or 2 " Pipes

4.7.2 Direct Venting

The water heater uses 3" or 2" diameter exhaust and 3" or 2" diameter intake air ducts. To ensure the draw of
air directly from and exhaust directly to the outside of the building, create an airtight seal from the water heater
collar to the vent termination.

(For installations in Canada) field-supplied plastic vent piping must comply with CSA B149.1 (latest edition)
and be certified Type BH Gas Venting Systems, ULC-S636. Components of this listed system must not be
interchanged with other vent systems or unlisted pipes or fittings. All plastic components and specified primers
and glues of the certified vent system must be from a single system manufacturer and must not be intermixed
with another system manufacturer’s parts.

= Tightening — Water Heater Collar (Socket) to Vent Pipe & Inlet Pipe

The heater flue collar socket incorporates a gasket seal and screw clamp, and will fit 2" PVC/CPVC Vent Pipe
directly. For 3" PVC/CPVC venting or other venting material/systems, 3"- 2" reducer/appliance adapter to fit 2"
PVC/CPVC pipe socket is require from the manufacturer.

= Clean and dry your selected PVC, CPVC vent pipe and Water Heater collar (socket).
- You can select to the size of vent pipe (2" & 3"), according to the installation conditions.
- Push the 2" PVC/CPVC Pipe into the collar (socket) until it touches the bottom of the socket and tighten
screw clamp around vent and air intake pipe.

4.7.3 Single Venting(Air Supply from Room)
Read and Follow Sections 4.3 & 4.3.1 Combustion Air guidelines first.

1. Insert the termination end cap into the intake air duct.

2. Provide two air openings per section 4.3.1 Combustion Air from Room to
allow for circulation of combustion air as specified by ANSI Z223.1/NFPA
54 or in Canada, refer to CSA B149.1, Venting Systems and Air Supply
for Appliances.

Combustion Air Openings Communicating with Indoor Space on the
same story

Two openings: Each opening shall have a minimum free area of 1 sq.in. / 1000
Btu/hr (2200 mm?/kW) of the total input rating of all appliances in the room.

One opening shall commence within 12 in. (300 mm) of the top, and one
opening shall commence within 12 in. (300 mm) of the bottom of the room.

Model LT150NXX1 / LT150PXX1
Maximum Input (BTU/H) 150,000
Indoor make up air is provided, two openings each with a Two openings each with a Minimum 150 in?
minimum free area of 1 in? per 1,000 BTU/H Net Free Area
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4.7.4 PolyPropylene Flexible Vertical Vent System

Flexible (Certified to UL-1738/ULC-S636 ) venting approved for vertical non-direct vent (room air) applications only.
The use of proper adapters and supports are required to fully complete the installation.

3" Flexible PP 2" Flexible PP
Water Heater

model Max Equivalent length Max Equivalent Length
(Flexible+Rigid) (Flexible+Rigid)

H LT150NXX1 / LT150PXX1 150' (45m) 60' (18M)

A
=
= [ — Flexible Polypropylene Vent must be vertical and enclosed in the chimney or B-Vent.
H | = Refer to the specific PolyPropylene UL-1738 / ULC-S636 Flexible and Rigid Vent
=
=
:

System Manufacturer’s Instructions for installation, clearances, materials and
[ o
[ termination.

2" or 3" Rigid Polypropylene Venting section between water heater and base-tee/elbow
connection to flexible vertical section must be from the same UL-1738/ULC-S636 Vent
Manufacturer/System. Slope horizontal section(s) at least 4 inch per foot (21mm/m)
down to the water heater to prevent accumulation of condensate in the venting.

2" PVC/CPVC Pipe Connection Flue collar

Exhaust Collar Combustion Air Supply:

Air Intake Collar Refer to Section 4.3 Combustion Air, 4.3.1 Combustion Air
[ (Install vent from Room.
screen)

In U.S., refer to ANSI Z223.1/NFPA 54 in U.S. and in
Canada, refer to CSA B149.1 Natural Gas & Propane
Installation Code and any applicable Codes.

Water heater ~ Rigid Vent Section:
Air Supply For each elbow, reduce maximum allowable length:
from Room « 8 ft (2.4m) for each 2-inch 90-degree elbow

* 4 ft (1.2m for each 2-inch 45-degree elbow

5 ft (1.5m) for each 3-inch 90-degree elbow

3 ft (0.9m) for each 3-inch 45-degree elbow

* Max 5 elbows for 2" vent

Max 8 elbows for 3" vent

4.8 Vent/ Air Pipe Termination

All Terminations: \t\\
* After connecting terminals, install vent screens Exhaust \
12” Min

on both the vent and air inlet. Vent
Two 2" vent screens are included with each unit.

/ Combustion
Air Intake
Vertical Vent Termination /
* Direct Vent - Vertical Terminations with Sloped Roof [ 12” Min

12” Min

Vent Screens are required
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(\ l Exhaust Screen —>
) e |
f |
I »
12" MIN 1” MIN
I Vent Screens sill
| are required
< |
) P I 90° Elbow
. | A
Com?auksetlon | NOTE: Mustbe 12"  Ajr Intake Screen
Minimum distance C busti
| above highest O[nt ukS lon
| anticipated snow level ntaxe
| orgrade, whichever is
| greater. <$
FRONT VIEW T SIDE VIEW
1
1
| Exterior Wall
m Exhaust Exhaust ~ Sanaust -
| > Z
+ -
N/ A | T [D
12” MIN | ]
| 12” MIN Vent
X | l Screens are
=< ,JIIZN . | Combustion I required
[ Intake
| —
| — 1” MIN
| NOTE: Must be 12" || <——Sill
I ™ /"\} | Minimum distance
\3 b above highest
. I anticipated snow level
Combustion I orgrade, whichever is
Intake | greater.
| —
L [ _
FRONT VIEW | SIDE VIEW
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Concentric Vent Termination
* Direct Vent - Optional Horizontal Exterior Wall
and Vertical Concentric Vent \/

Side Wall Kit

(2" or 3" Exhaust

12” Minimum clearance
above highest anticipated
snow level or grade,
whichever is greater.

|

- Strap

1" (25mm) to Combustion Air
e —

4" (100mm) - - &
- o)
I o

77 Dji o <= \ent

o [e]

12” Minimum clearance - -
above highest anticipated
snow level or grade, whichever | _
is greater.

- _ 12” (30cm) Minimum A

- - clearance above

- highest anticipate
- - snow level. v | - - —
—_ _ _ _ -~

—

- Vent l
- _ Combustion Air
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4.9 Cascade System
49.1 Piping

If cascading tankless is required, up to two units are available. Two tankless water heaters can
be connected via a cascade communication cable to create a bank of water heaters that work in
tandem. Up to 2 water heaters can be controlled by a “Leader” unit with the other unit acting as
“Follower”. If an LT Series Premium unit and an LT Series Standard unit are cascaded, the Premium
unit needs to be set as Leader unit. The Standard unit will act as Follower.

A. General Plumbing Connection Guidelines

» Pipe material must be suitable to meet local codes and industry standards.

» The pipe must be cleaned and without blemish before any connections are made.

* Do not apply a torch within 12" of the bottom connections of the water heater. Doing so could
damage the water heater. Such damages ARE NOT covered by product warranty.

» The pipe connections at each unit should be 3/4". When cascaded multiple units are supplying
through one water main pipe, main water piping may need up-sizing to minimize pressure loss at
peak flow demand.

» Isolation (shutoff valves) should be used to ease future servicing.

*  All piping should be insulated.

B. Install a Backflow Preventer

It may be recommended to use a back flow preventer — check local codes. If a back flow preventer or a
check valve is used, a thermal expansion tank must be installed on the cold water supply between the
water heater and check valve.

To control thermal expansion, a thermal expansion tank should be installed in systems with an
installed backflow preventer. Follow expansion tank manufacturer’s specifications to properly size an
expansion tank to the installation. Failure to properly accommodate thermal expansion could result in
property damage, severe personal injury, or death.

C. Piping Diagrams for Cascaded Systems
The next three pages give examples of typical cascading water heater piping diagrams.

A CAUTION

Use at least the MINIMUM pipe size for all water heater loop piping. This is to avoid the possibility
of inadequate flow through the water heater. Using less than the required minimum pipe size could
result in system problems, property damage, and premature water heater failure. Such problems
ARE NOT covered by product warranty.

Use both thread tape and pipe dope to connect to the 34" domestic water inlet and outlet. Isolation
valves between the city water supply and unit inlet are recommended for ease of service.

Quantity 1 2

Pipe mm 20 25

Diameters - ¥ 1




Page 28

LAARS Heating Systems

C. Piping Diagrams for Cascaded Systems (continued)

RELIEF VALVE

1
Q
"1 CHECK VALVE %ﬂ STRAINER .ri! SHUTOFF VALVE e UNION
N
SERVICE 3-WAY
0  GASBALLVALVE e S ISOLATION VALVE % EXPANSION TANK
W/PRV PORT
THERMOSTATIC CIRCULATOR
E TT24 sensor L—' CROSSOVER VALVE @ FAUCET O PUMP
N
PRESSURE

Refer to Sections:
4.9.2: Electrical
4.9.3: Cascade Programming

Piping Symbol Legend

—

Cascaded System

—

B £
LT150NXX1
(Leader)

CAI01

COMMUNICATION CABLE

N e B s
LT150NXX1
(Follower)

I CA02 |

<—0GAS S” EPLY

o

.

<— DHW SUPPLY

[l <—COLD WATER SUPPLY
J H
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~— Cascaded System - Recirculation ] ~
S i~ Y s O i B
LT150NXX1 LT150NXX1
(Leader) (Follower)

— I CAI0L l

CA:02

COMMUNICATION CABLE

<—GAS SUPPLY
o=

H <—COLD WATER SUPPLY

.
I
o
o
D
(%)
= —
T
(=)
RECIRCULATION —>
o _/
r—i Cascaded System - Recirculation with LT Series Premium Units} ~
S s O s SO i W
LT150NRX1 LT150NXX1
(Leader) (Follower)
| caot | | cA02 |
COMMUNICATION CABLE
<—0GAS SIUPPLY
L . <—COLD WATER SUPPLY
- I 1] | HT/V—@
o 1
o
= T
[}
= N
T
[
\L é é RECIRCULATION —>
1 I 1 I 1
— /
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4.9.2 Electrical

A. Wiring Connections for Cascade.

Components Needed :
Cascade Communication Cable with Ending Resistor (1 per unit)

Example. If you are cascading 2 tankless units, you will need 2 X communication cables and
you will only need one of the included ending resistors.

=
.Q.. '0 .ﬂ

L e 4

To CN1 RS-485

Primary
= Connector. . .............
Last ffiale I ..."pr CN1 Rs-48§ ...... v
Connector. Y Primary Ending

Wrap it up neatly and wire-tie it. Connector. Resistor |
It does not need a cap or an end. Il

——

Last Female
Connector.

1. Turn off the power. Plug the included

2. Remove the front covers of the water heaters (4 screws on each unit). ‘Ending Resistor” into it.

3. Connect the ‘Cascade Communication Cables’ to every unit (add the Resistor to the
end of the last follower. Use the wiring throughway at the bottom of each unit.

—

4. Plug the primary connector on the cable (as shown) to the receptacle inside the unit.
5. Replace the front covers.
6. Turn on the power.
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4.9.3 Cascade Programming

A. To Program the Tankless Water Heater Leader:

Once all of the 'Connection Wires' are made and all units are powered on, there are 3 parameters that
need to be programmed on the leader before moving on to the follower units.

10:cn — (Unit ID of the cascade system) Sets Cascade Address. The Leader should always be addressed 01.
11:cl - Minimum number of heaters active during stand-by.

12:Eh - Common Vent Setting. ( on : Blowers operate simultaneously / oFF(default) : Blowers in the cascade
system operate independently (NRV installation required) )

Refer to Section 5.6: Installer Mode for additional information

1. START by turning OFF the Power (') to the

Display Control of the LEAD Unit.
2. Then, with the display OFF, Press and HOLD (5

seconds) the EE button to get into the Installer Mode.

4
PR-922C

O < &

3. Rotate the Dial until you get to 10:cn.
Tap the Dial to enter into that Parameter.

¥ alll
00 PR-922C
= U@ @3 UCD
80 2
oo HiGH
— + 5
Q) e &

4. Adjust to 01 and then press (tap) the Dial to save and

to Exit.
M all
o0 0 PR-922C
- S
= 2
J— + o
I t
O] SR |\

5. Rotate the Dial until you get to 11:cl. Tap the Dial to
enter into that Parameter.

il
0 0 0 PR-922C
— 0 0 0
2 2
i + o
Q) - F

6. After adjusting the minimum number of operating
water heaters, press the dial to save and to Exit.
(The number of operating water heaters should
always be lower than the total number of installed
water heaters.)

@ all
00 0 PR-922C
N QDU 0
80
m —
Q)
A NOTICE

12:Eh common vent setting can be engaged to
allow all blowers to run simultaneously.

If NRV (Non-return valve) is installed on each
exhaust vent, this is not required.

7. Finish by pressing the EB button.
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B. To Program the Tankless Water heater Followers:

Now move over to the first 'Following' unit and perform only 10:cn — (Unit ID of the cascade

system) to each of the following units.

be addressed 02.

10:cn - (Unit ID of the cascade system) Sets Cascade Address. The Follower should always

1. Rotate the Dial back to 10:cn. Tap the 3. Finish by pressing the EE button.
Dial to enter into that Parameter.

If you make a mistake in this setting mode, the LCD will show

a “78” error code.(Cascade Communication Error)
all
000 PR-922C
= 000-E 00 v ail
g | g PR-922C
. = 0=, 0
88 N\
—_ + o
I 13 an =
O - B‘ oo HIGH
— + o
1 t
O < &

2. Adjust to the 02 for cascaded following unit, and then press
(tap) the Dial to save and to Exit.
This heater is now the designated Follower.

Follower Rotation Example, Two Unit Cascade System.

Cascade Transition - Single Unit Fired Up to Maximum Number of Units

Percent Firing Rate per Transition
Transition 1 Transition 2
Low High Low High
UNIT 1 0% 76% 38% 76%
UNIT 2 - - 38% 76%

Note: When each transition reaches 76% of firing capacity the next unit in rotation fires and the

load is divided evenly amongst the firing units.

Cascade Transition - Maximum Number of Units Fired Down to Single Unit

Percent Firing Rate per Transition
Transition 1 Transition 2
High Low High Low
UNIT 1 100% 32% 40% 32%
UNIT 2 100% 32% 40% 32%

Note: As each transition drops to between 20% to 32% of firing capacity the last unit in rotation

drops off and the load is divided evenly amongst the remaining firing units.
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4.10 Gas Supply and Piping

Gas piping should be supported by suitable hangers or
floor stands, not the appliance.

Review the following instructions before proceeding with
the installation.

1. Verify that the appliance is fitted for the proper type of
gas by checking the rating plate. For a different gas
type than on the rating plate, see Section 4.10.1 Gas
Conversion. LT Series water heaters will function
properly at elevations up to 10,000 feet (3050 m).
Refer to Section 4.13 for High Altitude Settings.

2. Refer to Table 7, Table 8, and Table 9 for sizing
piping.

3.  For minimum and maximum gas supply pressures,
see Table 10.
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A WARNING:

Open flame can cause gas to ignite and result in
property damage, severe injury, or loss of life.

NOTE: The LT Series appliance and all other gas
appliances sharing the gas supply line must be firing at
maximum capacity to properly measure the inlet supply
pressure. The pressure can be measured at the supply
pressure port on the gas valve. Low gas pressure could
be an indication of an undersized gas meter, undersized
gas supply lines and/or an obstructed gas supply line.

SCHED 40 METAL PIPE CAPACITY FOR 1.50 SPECIFIC
GRAVITY UNDILUTED PROPANE

NOMINAL PIPE SIZE @ 11" W.C. INLET AND 0.5" W.C.
PRESSURE DROP

4, Ruc? gas supply line in accordance with all applicable SIZE 12" | 3/4" T
codes. LENGTH MAXIMUM CAPACITY IN THOUSANDS OF

5. Locate and install manual shutoff valves in BTU PER HOUR
accordance with state and local requirements. 20 200 418 787

6. Asediment trap must be provided upstream of the 40 . 287 541
gas controls. 60 i 231 434

7. All threaded joints should be coated with piping 80 _ 197 372
;(:;npound resistant to action of liquefied petroleum 100 - 175 330

NOTES: 1. Follow all local and national propane gas codes
for line sizing and equipment requirements. 2. Verify that
inlet gas pressure remains between 4 and 13 inches of water

The appliance and its individual shutoff valve must be
disconnected from the gas supply piping during any
pressure testing of that system at test pressures in column before and during operation.

excess of 1/2 PSIG (3.45kPa). Source: ANSI Z223.1-80 National Fuel Gas Code.

9. The unit must be isolated from the gas supply system T5pje 7.
by closing its individual manual shutoff valve during

Nominal Pipe Size, Propane

any pressure testing of the gas supply piping system
at test pressures equal to or less than 1/2 PSIG

SCH 40 METAL PIPE CAPACITY FOR 0.60 SPECIFIC
GRAVITY NATURAL GAS

(3.45kPa). NOMINAL PIPE SIZE @ 0.30" W.C. PRESSURE DROP
10. The appliance and its gas connection must be leak SIZE 172" | 3/4" qm
tested before placing it in operation.
1. p Il air f i FT CUBIC FEET OF GAS PER HOUR
. urgeT a f':ur ron: gas |.nes. | 20 92 190 350
12. Not(_a if using 1/_2 Gas line a maximum of 24 20 ) 130 245
equivalent feet is allowed.
Follow the local Gas Code and Section 4.11 Gas 60 - 105 195
Supply Pressure, Table-10 Minimum and Maximum 80 - 90 170
Inlet Gas Line Pressures. The inlet gas pressure 100
must be measured when all connected gas Table 8. Nominal Pipe Size, Natural Gas

appliances are in operation.

EQUIVALENT LENGTHS OF STRAIGHT PIPE FOR

TYPICAL SCH 40 FITTINGS

NOMINAL PIPE SIZE

FITTING 1/2" 3/4" 1"
LINEAR FEET
90° ELBOW 3.6 4.4 5.2
TEE 4.2 5.3 6.6
Table 9. Equivalent Pipe Lengths
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4.10 Gas Supply and Piping (continued)

= The gas connection fitting on the unit is 3/4" male NPT.

= The supply line must be sized for the maximum
output of the water heater model being installed. If
there are additional gas appliances from the main
supply line, you must measure sizes of the supply
line according to the COMBINED total maximum
BTU/hr draw for the appliances as if they were all
operating at the same time.

= Measure the length of the gas supply line from the
gas meter to the Water Heater.
Use the tables in this manual or refer to the gas line
manufacturers sizing information to determine the
correct supply pipe size.

®m The gas shut-off valve in the gas supply line should
be installed close to the unit.

= To facilitate any future maintenance, it is also
recommended that an approved gas union fitting

be installed in the supply line between the shut-off

valve and the 3/4" male NPT connection on the Water

Heater.

1) Install an approved gas line pipe to gas
line connection under the Water Heater.
Include manual shut off valve and gas union
connection, as shown.

2) Test gas pressure to make sure it meets the
minimum standards and does not exceed the
maximum standards for the water heater.

3) Leak test the gas line pipe before placing the
unit in operation. Use approved leak detector
liquid solutions only to check for leaks.

Do not operate the water heater until all
connections have been completed and the heat
exchanger is filled with water.

Water Heater MUST be installed downstream of the
gas meter for adequate gas supply.

Gas line close position

Gas line open position




LT Series Tankless Water Heater

Page 35

= Natural Gas piping installation.

The Water Heater is
recommended to be
the first appliance to
be connected to the
gas supply line.

i i Y
Union \

Manual gas shut off valve —__ Connection Other appliance

Gas pipe size — ﬂt
re I I I I ——

N =
Sediment Trap
@ Capacity : not less than 'total capacity of connected appliances'

Gas meter

® Propane gas piping installation.

Union

Full size gas pipe

1/2" pipe
@¢

AN

X AN Gas Regulator (supply press 12")
Gas Regulator (2 psi)

Other appliance

LP GAS TANK Two-Stage Regulator, and as require per Gas Installation Code

~_




Page 36

LAARS Heating Systems

4.10.1 Gas Conversion

m Specifications for Orifice

Gas NG LP
Type

Altitude | 0~4,999ft |5000~10,000ft| 0~4,999 f't‘5000~10,000ﬂ

Orifice ' ' '

26.4 26.8 25.0

Table A

1. Turn off the gas and water supplies to the water heater. (The
valves are located on the plumbing pipes.) Also, turn off the
power supply.

2. Use a hand screwdriver to remove the 4 screws securing the
front cover. See Figure A.

3. Use a hand screwdriver to remove the 4 screws securing the
gas inlet pipe bracket. See Figure B.

4. Use a crescent wrench to loosen and disconnect the nut on the
gas inlet pipe. See Figure C.

5. Remove the orifice packing (D), and replace the old orifice
with a new one suitable for LP gas or natural gas. The gas type

is printed on the orifice. Refer to Table A for details.
See Figure D.

6. Reassemble steps 3 to 5 in reverse order.

7. Adjust the DIP switch on the circuit board as needed.

DIP Switch Function OFF ON
1-2 Machine power Do Not Move.
3 No Use
4 Inlet %I—\IIVI\E/;-I;\;\;I:mlter OFF ON
5 | Propane or Natural Gas LP NG
6 Max. Normal | MAX Fire
7 Min. Normal MIN Fire

150K BTU 150K BTU
Gas Type : LP Gas Type : NG

L 9SG v €l L 9SG ¥v €l

. . [ _ R _ 1 N [ _ ] [ _ 1 _ |
High Fire o . sans | be
NO NO

L95vecl L9G5vecl

. sEBEBEBE  BE Ba Busa | Bm
Low Fire a a LR
NO NO

L9S5vect L9G5vecl

Normal alaial ol IO Lol LI
Operation NO NO

8. Turn on the water, gas, and power supplies.

9. Operate the water heater in the low fire state. The gas valve set
screw may need adjustment. If adjustment is necessary:
Loosen the manifold pressure port screw by two tumns, as shown in
Figure E, to open the port.
Connect a digital manometer to the manifold pressure port.
For a dual-port digital manometer, use the positive pressure side.
(Remove the cap screw using a T15 Torx key to expose the offset
adjustment screw.
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. . . Manifold pressure Port
10. The manifold pressure values should match those specified in

Table B for low fire manifold pressure.

If the values match Table B:

Shut off the unit and close the gas valve. -OPWC
Disconnect the hose connected to the manifold pressure port.

Tighten the screw on the manifold pressure port.
Return the DIP switch to its normal setting.
Finally, reinstall and secure the front cover.

Cap screw /Offset adjustment:

"CLOSE"C

Table B

Gas Type ‘LP’ type ‘NG’ type
High fire -0.140" £ 0.020" W.C -0.140" £ 0.020" W.C
Low fire +0.015" £ 0.005" W.C 0.000" £ 0.005" W.C

Manifold pressure

4.11 Gas Supply Pressure

mRefer to the illustration. Check the gas inlet pressure
measurement from inlet gas pressure port.(Loosen the
port bolts before you check the gas inlet pressure.)

1. The appliance and its individual shutoff valve must

be disconnected from the gas supply piping system Adi Offset Fire

. . justment Screw
during any pressure testing of that system at test (Torx T15)
pressures in excess of 1/2 psi (3.5 kPa).

2. The appliance must be isolated from the gas supply Manifold
piping system by closing its individual manual shutoff pressure port.
valve during any pressure testing of the gas supply
piping system at test pressures equal to or less than Inlet Gas
1/2 psi (3.5 kPa). pressure port

Natural Gas Propane
Maximum 10.5" Maximum 14.0"
Pressure wC Pressure WC
Minimum 3.5" Minimum 8.0"
Pressure wC Pressure WC

Table 10. Min and Max Inlet Gas Line Pressures
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4.12 Gas Setup and Adjustment

Follow these steps.

1

2.

3.

. Establish a call for heat by opening a hot water

fixture.

Set up your combustion analyzer and place the
sensor in the combustion test port.

Per Table 15 for High fire, change dip switch 6 to
ON and 7 to OFF. The unit will cycle up to Max fire.
Make sure to draw from at least 2 sinks and 2
showers when performing this verification.

. Wait for your combustion analyzer to stabilize

(This may take up to 3 minutes depending on
your analyzer). Then measure your CO, for Max
fire. Refer to Table 11 for acceptable High fire
combustion readings. DO NOT ADJUST CO, AT
High FIRE, ONLY AT MIN FIRE.

. Change dip switch 6 to OFF and 7 to ON.

The unit will cycle down to Low fire.

A WARNING

Installer may be required to verify combustion settings
as part of the installation process.

CO should not exceed 200 PPM. Check local codes.
Standard Factory Setting is for MIN Fire. 9.0% CO. @
0 - 2,000 ft altitude (Natural Gas).

Dip # Function OFF | ON
1-2 Machine power Do NOT Move.
3 No Use
4 Inlet DHW Flow Limiter over-ride OFF ON
) Propane or Natural Gas LP NG
6 Max. Normal High Fire**
7 Min. Normal Low Fire**

Table 15. Dip Switches

Propane Natural Gas
CO, Values
2" VENT 3" VENT 2" VENT 3" VENT
High fire £ 1.5% 9.5% 9.5% 8.5% 8.5%
150K BTU
Low fire £ 1.5% 10.0% 10.0% 9.0% 9.0%
Table 11. CO, Values
Propane Natural Gas
Manifold Pressure
2" or 3" VENT 2" or 3" VENT

150K BTU Low fire

+0.015" £ 0.005" W.C

0.000" + 0.005" W.C

Table 12. Manifold Pressures

. Wait for your combustion analyzer to stabilize. Then

measure the CO, for MIN fire. Refer to Table 11 for
acceptable MIN fire combustion readings.

. If needed, open the gas valve adjustment port by

removing the cap screw with a T15 Star wrench

. Use the Star wrench to make a minor adjustments;

1/8 of a turn clockwise to increase or 1/8 of a turn
counterclockwise to decrease CO,.

. It may be necessary to go back and forth between

High fire and Low fire several times (making
adjustments only at Low fire) before CO, levels are
acceptable. Be sure to put the adjustment port cap
screw back into the valve when done.

10. Once the CO, and manifold pressure
measurements for Low fire are acceptable per
Table 12, set dip switches 6 and 7 to the OFF
position for nominal fire (normal operation).
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4.13 Gas High Altitude Setting
(no adjustment is needed below 2000 feet)

The LT Series has been set up at the factory for altitude

of less than 2,000 ft, but it may be installed at elevations @
up to 10,000 ft for use with Natural Gas or Propane. If the
installation is at an altitude of greater than 2,000 ft, then -

altitude settings need to be adjusted in the Installer Mode
as describe below.

NOTE: Above 2,000 ft (610 m), the water heater will
de-rate by 2-4% for each 1,000 ft (305 m) of altitude gain.
NOTE: For elevations above 5,000 ft, orifice replacement
is required for NG models. Please refer to section 4.10.1
Gas Conversion for details.

= High Altitude settings (2,000 ~ 10,000 ft)
7 - HA Choose the correct value from the

1. With the Power d) turned OFF, press the 'Modes ) following four options.
button' BE for 5 seconds to get into the Installer 0-2 0~ 1,999 ft (0 - 609 m)
Parameters Mode. ’

2-5 2,000 ~ 4,999 ft (610 - 1,523 m)

2. Turn the dial until ‘7:HA’ appears.

3. Press the dial. 5-8 5,000 ~ 7,999 ft (1,524 - 2,438 m)

4. Set the high altitude value by turning the dial. 8-10 8,000 ~ 10,000 ft (2,439 - 3,048 m)
Refer to Table 13 for proper altitude setting.

5. Press the dial again to save the setting. Table 13. Altitude Settings

6. Press the ‘Modes button’ EB for one second, to Save the number and to go back to initial status.

4.14 Plumbing Guidelines.

- Ensure pipe material is suitable for the local codes and industry standards.

- The pipe must be cleaned and without any debris.

- Do not apply torch heat within 12" of the bottom connections of the unit.

- The size of the hot water pipe should be 3/4" diameter.

- Isolation valves(Shutoff valve) must be installed per Plumbing Code and good practice for service and mainte-
nance.

- All piping should be insulated.

= Applicable Backflow Preventer and Thermal Expansion Tank
- Install a backflow preventer valve and Thermal Expansion Tank in the make-up water supply (water Inlet) to the
unit as required by local codes.

[><] | Isolation valve

Backflow
preventer

Pressure relief
valve

Ball valve

Anti-scald rated mixing
Valve (where required
by local code)

3/4" PIPE (GAS INLET)

N
N 3/4" PIPE

3/4" PIPE (DHW OUTLET) (COLDINLET)

A
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LAARS Heating Systems

A CAUTION

Scalding Risk: The use of an anti-scald mixing valve at the hot water
outlet (water heater location) can reduce potential for scalding.

The maximum hot water supply temperature at Point-of-Distribution and/or
Point-of-Use, anti-scald device/thermostatic mixing valve at plumbing fixture or
integral to the bathroom fixtures are dictated by the Plumbing Code and Health
& Safety Code.

Important note:

Pipe Size & DHW Recirculation Loop

mUse the MINIMUM pipe size for all Water Heater loop

piping

mDomestic hot water pipe minimum size: 3/4"

Water Quality

A CAUTION

A pressure relief valve (PRV) must be installed
immediately at water heater outlet with no

valves between.

A ATTENTION

A soupape de surpression (PRV) doit étre
installé immédiatement a sortie chaudiére avec

pas de vannes entre.

Potable water is defined as drinkable water supplied from a utility or from a well, in compliance with EPA secondary
maximum contaminant levels (40 CFR Part 143.3) as shown in Table 14. Water quality must be within these maximum
allowable parameters. If your water contains contaminants in quantities greater than outlined by EPA, then water
treatment is required and additional maintenance may also be required. If you suspect that your water is contaminated
in any way, discontinue use of the appliance and contact a qualified technician.

Contaminant

Maximum Allowable Level

Contaminant

Maximum Allowable Level

Total Hardness 200 mg/I (12 grains/gallon) Manganese 0.05 mg/l
Aluminum 0.05 to 0.2 mg/I pH 6.5-8.5
Chloride 250 mgl/l Sulfate 205 mg/l
Copper 1 mgl/l Total Dissolved Solids (TDS) | 500 mg/I
Iron 0.3mgl/l Zinc 205 mgl/l

Table 14. Water Quality Specifications
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415 Setting the Water Heater Mode

S v N s B

—— No Recirculation

<—GAS SUPPLY
[a=

<—COLD WATER SUPPLY

@

—— With Storage Tank

I
PPLY

<— DHW SU

P

@

Storage Tank

1 £

<— DHW SUPPLY

= £

<—GAS SUPPLY
iC=%

e

-/

<—COLD WATER SUPPLY
T

Aguastat
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— Recirculation With Storage Tank

T
PPLY

<— DHW SU

Storoge Tank

PP

T

<—GAS SUPPLY
=X

<—COLD WATER SUPPLY
I =

External Pump Mode (Recirculation Mode)

m Setting Pulse Mode

8:rC Component Remark
PuLS Pump Max switching voltage 120VAC, Rated current 2A
(7 N
anmum al @
o PR922C
| = 8:0303 | | — P@gz 5 |
@ © © , ©
= E- = a
. - + L ° - j+ L
- ¥ O A
N\ 2/
1. Select Installer Mode 8:rC 2. Select PuLS
p N Pump operates every 60 minutes.
Operation and stop time can be set in the display.

3. Select the time (05 ~ 60)

EX-1.

If the operating time is selected as 05, it will

repeat the 5-minute operation/55-minute standby.

EX-2.

If the operating time is selected as 30, it will

repeat the 30-minute operation/30-minute standby.

EX-3.
operate continuously

If the operating time is selected as 60, it will
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1

©)
"1 CHECK VALVE %'.] STRAINER .i. SHUTOFF VALVE = uNioN

N
— SERVICE 3-WAY
01 GAS BALL VALVE ﬁ# e S ISOLATION VALVE % EXPANSION TANK

W/PRV PORT
THERMOSTATIC CIRCULATOR

E TT24 sensor %— CROSSOVER VALVE @ FAUCET © &%

PRESSURE
RELIEF VALVE

Note: Piping diagram depicts field supplied Tankless Isolation Service Valves on cold water and hot water piping. Refer to
Section 8.1, Flushing the Water Heater on their use.

Piping Symbol Legend

—— External Recirculation Mode(with External Pump)

1. Only POTABLE water may be plumbed through the water heater.
2. The water heater cannot be used for space heating applications.
3. Expansion tank is required if a backflow preventer is installed.

= =

Terminal Block

<—GAS SUPPLY
e

<—COLD WATER SUPPLY

RECIRCULATION —>
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m Setting Title24, On Demand Mode

8:rC Component Remark
Pump, Push Button Max switching voltage 120VAC
tt24, OndE (Non Locking) Rated current 2A

S
2/

O ©

\\ ’4

2. Select tt24 or OndE

1. Select Installer Mode 8:rC

Pump will be operated if the button is pressed longer than 0.5 seconds.

1.If tt24 is selected, pump will be operated as per California’s Building Energy Standards - Title24 regulations.
2.1f OndE is selected, warmer and more stable hot water can be circulated compared to tt24.

_' Installation guide !

i B

Terminal Block

<—GAS SUPPLY
iC=x

<—COLD WATER SUPPLY
 — |

Normally-Open Momentary
Push-Button Switch require at
each washroom. (field supply)

—
-

/

ISUPPLY

—_————— e

RECIRCULATION —>

/
$e L
//
7
Ve
7/
/ <— DHW
I

- —_
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4.16 Air Handler Mode
m Setting Standard Mode

9:AH Component Remark

Std Mixing Valve No electrical connection

=\
2

]

o

PR-922C

O @ © ©
8 2
— + o ]
) - ¥
1. Select Installer Mode 9:AH 2. Select Std

Hot water will be supplied as Air Handler operates.

| AHU Controlled Pump |

i O

Room
Thermostat W
|
|
|
l

<—GAS S” EPLY

<——COLD WATER SUPPLY
i

MIXING VALVE \ )

<—DHW SUPPLY
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m Setting ECO Mode

9:AH Component Remark
ECO Mixing Valve, Flow Switch

N\
7

I J L - L
© @ © ©
B - 5
O e F o
& =/
1. Select Installer Mode 9:AH 2. Select ECO
(7 \ (7 N

S =) \S 2/
3. Select Antl (Anti-Bacteria)* — on 4. Select operation time(01 ~ 60 minutes)**
* Set the operation/stop time of anti-bacteria function **This will set how long the air handler pump runs

each anti-bacteria cycle.

5. Select Antl — oFF, select a value between 1 and 10 6. Select off time (01-10 hours). This will determine
hours. time between each Anti-bacteria cycle. Check local
codes for required frequency of anti-bacteria cycles.
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m Sequence of Operation

1. Water heater receives signal from the Room Thermostat and it will control the Air Handler unless the flow
switch detects domestic hot water priority.

2. This mode prevents simultaneous operation of DHW and heating to eliminate cold drafts during heating or
lower water temperature during showers uses.

3. If no heating calls occur for extended periods, the pump will operate during the Antl on time for preventing
bacteria in the heating pipe

_‘ Tankless controlled Pump / AHU !

N v N s B

O

THW Priority SV

<——GAS SUPPLY
iC=

“NJ)<___Flow Priority
Switch <—COLD WATER SUPPLY

i
AN THERMOSTATIC

MIXING VALVE \ )

<—DHW SUPPLY
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4.17 Disposal of Condensate

mHigh efficiency, gas condensing water heaters create
condensation when operating. This condensation U U
has an acidic pH of approximately 4-5. This should be
considered when plumbing the condensate drain.

m Condensate must be drained in accordance with all
local regulations. Follow your local code with regards
to the disposal of condensation.

One of 3 disposal methods must be followed
1. to floor drain

2. to neutralizer drain (optional kit * )

3. to condensate pump (field supplied)

Pressure Relief o

lI

!i' Condensate Drain

m|f a neutralizer is installed, periodic replacement of the Gas Pipe

lime stone (or neutralizing agent) will be required. The A
rate of depletion of the lime stone varies upon usage
of the Water Heater.

During the first year of operation, please check the
neutralizer every few months for depletion.

Cold Water Pipe
Hot Water Pipe

m Apply only corrosion-resistant materials for the
condensate drain lines such as 1/2” PVC, CPVC,
Polypropylene pipe.

A NOTICE
Category IV water heaters must be installed with a '
means provided for the drainage of condensate. ‘
J h

A cauTion
Condensate is mildly acidic (pH=5), and may harm
some floor drains and/or pipes, particularly those
that are metal. Ensure that the drain, drainpipe,
and anything that will come in contact with the
condensate can withstand the acidity, or neutralize
the condensate before disposal. Damage caused
by failure to install a neutralizer kit or to
adequately treat condensate will not be the
manufacturer’s responsibility.
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4.18 Pressure Relief Valve

A WARNING

m An approved ‘Pressure Relief Valve’ must be
installed in this installation. The Valve must be
an approved ASME HV Relief Valve, installed
on the DHW supply line for domestic hot water
loop as close to the unit as possible. (Valve
size 3/4”, maximum 150psi).

Note:The heater diagram depicts field supplied
Tankless Isolation Service Valves on the DCW and
DHW piping. Typical Hot/Supply Isolation Service
valve has a PRV port.

Pressure Relief
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Gas Pipe

Cold Water Pipe
Hot Water Pipe

4.19 Electrical Wiring Connections

A WARNING

mInstall wiring and electrically ground Water
Heater in accordance with authority having
jurisdiction or in the absence of such
requirements follow the National Electrical
Code, NFPA 70, and/or CSA C22.1
Electrical Code-Part 1 in Canada.

sELECTRICAL SHOCK HAZARD — For
your safety, turn off electrical power supply
at service entrance panel before making
any electrical connections to avoid possible
electric shock hazard. Failure to do so can
cause severe personal injury or death.

m This appliance must be electrically grounded per
local codes. Ensure the electrical receptacle, in
which the water heater will be plugged into, is
properly grounded; if wiring directly.

mDo not attach the ground wire to the gas or the water
piping as plastic pipe or dielectric unions may isolate
the Water Heater electrically.

m The wiring diagrams contained in this manual are for
reference purposes only.

mRefer to this diagram and the wiring diagram of
any controls used with the Water Heater. Read,
understand and follow all wiring instructions supplied
with the controls.

mDo not disconnect the power supply when the unit is
in normal operation.

mDamage caused by freezing is not covered under the
warranty.

mManual(Rocker) switch maximum allowable current
for each circulator is 16 amps at 125VAC.
( Housing : Nylon #66 UL 94V-2 , Rocker : Nylon #66
UL 94V-2, Terminal : Copper Alloy )
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4.20 DIP Switches
mThere is one set of DIP switches.
m DIP switches 6 and 7 must be set to OFF when operating A CAUTION

the water heater normally.

Dip # Function OFF ON
1-2 Machine power Do NOT Move.
& No Use
4 Inlet DHW Flow Limiter over-ride OFF ON
) Propane or Natural Gas LP NG
6 Max. Normal MAX Fire**
7 Min. Normal MIN Fire**
Table 15. Dip Switches
DIP Switch Factory Default:
1:OFF
2:ON DIP Switch Default
3:OFF Position shown for
4 : OFF DHW Flow Limiter Over-Ride Natural G
5: 0N Natural Gas atural \>as
6 : OFF Max Fire **
7 : OFF MIN Fire **

Scalding Risk: The maximum hot water
supply temperature at Point-of-Distribution
and/or Point-of-Use, anti-scald device/
thermostatic mixing valve at plumbing fixture
or integral to the bathroom fixtures are
dictated by the Plumbing Code and Health &
Safety Code.

Consult with Local Codes requirements
regarding Hot Water Supply temperature

at the Point-of-Distribution, Point-of-Use,
and requirements for Anti-Scald Devices,
Thermostatic and Pressure-Balanced water
supply fixtures.

A WARNING
**DIP 6 & 7 is OFF in normal operation.

Refer to Section 4.12 Gas Setup and
Adjustment.

Maximum flame detecting voltage

2.4V

Pre-purge time (Tp)

Maximum 10s, minimum 1s

Safety Time (igniting time) (Ts) 3.5s
Igniting interval time <10s
Post-purge time (Tip) 60s
Over-heating 1,2,3 protection detection time <1s
Temperature sensor fault detection time <2s
Number of trial for ignition (Ntl) 10
DHW water SET temperature range 95°F ~ 140°F
DHW water ON minimum water flow 0.5 GPM
DHW water OFF minimum water flow 0.5 GPM

Table 16. System Control Settings
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iagram
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4.22 Ladder Diagram

HOT NEUTRAL

4A
o o—

Gas Valve

Relay 4 Relay 5

o— of——He— o

T/T Output

E"ALITER J Power Detector
I T s

2A

Primary; SMPS l

F/B
[ ]

Secondary '

Speed Control

V]

V] [

V

High Limit
T/T Input Burner Limit
Gas Sensor APS
AD Test Driving Circuit
Flowl _SENSOR { } {Relay 5
|—{Flow2_SENSOR | — { ] { Relay 4
——{ Flame Eye_SENSOR|— : : : Reloy 3
I 1 { Relay 2
OP_TEMP I I I -
| 1 { Relay 1
DHW_TEMP
Inlet _TEMP MCU Mixing
Exhaust_TEMP b

Driving

circuit

Surface_TEMP

AP Sensor
[t ok mnor |—
# |< Water leak sensor Supply
water

Driving
circuit

Power Display

—| |—' DISPLAY CONTROL
Fan RPM Sensor
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4.23 Electrical Connections
Connector
f locati d Descriptions e
flo- oribeaton an Pin . Board Silk SELV
type
1 GROUND
2 L Power Supply Line
3 CP1 Internal Circulation Pump
4 IT Ignition Transformer
CN9 i
5 HEAT/CP2 Ceramic Heaters HT (120VAC)
6 GV Gas Valve
7 Unuse
8 N Power Supply Neutral
9-12 —N— AC Power COM Line
1 RS485 +
2 RS485 -
CN1 3 RS-485 Unuse SELV (5VDC)
4 RS485 +
5 RS485 -
1 Unuse
2 GROUND SELV (30VDC)
3 VDD SELV (14VDC)
CN4 FAN -
4 Fan power(start coil)
) SELV (30VDC)
5 Fan power(end coil)
6 Fan speed feedback signal SELV (14VDC)
1 GND
2 ISP /Reset port
CN8 MCU ISP SELV (5VDC)
3 ISP TOOLO Data port
4 VCC
1
5 HWL Unused
2
0 LWL Water Leak Sensor SELV (12VDC)
3
HD Unused
1
4 .
= TH Connect to the Display Control (Thermostat)
CN11 :
3 APS Exhaust Air Pressure Switch
6
m EL Unused SELV (14VDC)
7
BL Burner High Limit
15
8 o
" HL Water Temperature High Limit
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Connector

. . ) Description HT
no. of location and type Pin nr. Board Silk SELV

1,8 F.S Flame Sensor

2,9 OPS Outlet Operating Water Temperature Sensor
3,10 DH.S DHW Temperature Sensor

CN7 411 1.S Inlet Water Temperature Sensor SELV (5VDC)

5,12 BG.S Exhaust Water Temperature Sensor

6,13 ST.S Surface Temperature Sensor
714 SPS Unused
1

DHM Stepper motor coil /Y phase

DHM Stepper motor coil /X phase

DHM

CN10 (Mixing Valve) GND

SELV (14VDC)

DHM Stepper motor position
VDD

VDD

GND

IWM Stepper motor position
VDD

|WM Stepper motor coil /X phase
IWM Stepper motor coil Y phase SELV (14VDC)
VDD

IWM Stepper motor coil /X phase

| N || W DN

WM

CN14 (Flow Control Valve)

|WM Stepper motor coil Y phase

O (o | Nl |~ |lw D

Unused

VCC

Push Button Switch Title 24

GND

VCC

FLUX1 Water Flow Sensor
GND

Fan RPM Sensor
GND

VCC SELV (5VDC)
FLUX2 Recirculation Flow Sensor
GND

VCC

Air Pressure Sensor Air Pressure SELV(5VDC)
GND

—

CN3 SELV (5VDC)

ool | B> |w N

CN5 RPM

CN15

CN16

WIN |~ W I~
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SECTION 5 Control Display and Operation

5.1 Control Dial and Buttons

= Indicator (Green)

= Function Button » Hot Water Temperature Button
= Display Screen

DD|]

LAV | N

4K

L e e e [ ]m]
*DD HIGH
- € ---

t

-0 <os

1 1

1 1

I 1 1

| 1 |

= Power ON / OFF Button m Dial Button / Enter = Temperature Unit Select Button

For turning the water heater ON / OFF.

Functionalities
PRESS (Tap) PRESS and HOLD (5 seconds)

Power < l > Turns Control Display ON / OFF N/A
Modes . D

Buttons

(If Display Power was On ) Status Display Mode

DD Tap to retum to menu (If Display Power was Off ) Installer Mode
Hot Water \\ DHW Set-Point LOW Range DHW Set-Point HIGH Range
HIGH 95 - 120°F (35 - 49°C) 121 - 140°F(49.4 - 60°C)
Unit ﬂi’i Toggle (°C, Liter < °F, Gallon)

Turn to scroll, tap to select

)+ (clockwise or counterclockwise) NA

Scroll / Select
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5.2 LCD Overview

Flame Signal

Status and Installer Modes

Domestic Hot Water Mode PCB-Display Connection Status

f Y

alll G

s 8-

5'?.&§ (o]
o o o

w

o -
e
|

External Pump

PCB-Display Connect. Status Indicates display and PCB communication is normal
Status and Installer mode The Status Mode or the Installer Mode is Active (all parameters)
Flame Signal Flame is detected
Numeric Display Number and character display, to display all parameters
DHW Mode Flow detected / set temperature change
External Pump External Pump on

The LCD will illuminate when a user action is detected (a button is pressed) and will turn
back off after 20 seconds.
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5.3 Operating Mode

= Operating Mode |

After the Power is turned on, and/or the Control Display is turned on O the Control Display
will go through a ‘Start Up’ checklist and briefly show a sequence of diagnostic codes before
entering into the ‘Operating Mode. It will then display the following information.

N\
7,

N 88@?"@

a0
oo
[ J
O
> /)
Indicate Example
Target DHW Temperature : e 8

If the flow is present '.':\
If flame detected m

o O

Temperature sign Celsius or Fahrenheit letter FC
Main PCB to Display panel Connection State II
(If symbol is shown connection status is connected) Ill
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5.4 Status Display Mode
/-

7,

d <«

88
- [ J
O
\\a =)
Index Parameter Description
A:GA or A:LI Flow Current flow rate value(Li: L/m, GA: GPM)
b:Fr Fan RPM Current fan rpm value
C:oP Operation temperature Current Operating Temperature
D:dH Domestic hot water temperature | Current DHW temperature
E:Eh Exhaust temperature Current Exhaust temperature
F:In Inlet temperature Current Inlet temperature
1:PH | Power supply time Power Supply Time : 0000 hours
2:rh Burner operation time Burner Operating Time : 0000 hours
e 3:lt Ignition attempts Ignition attempts number : 0000 cycles
4:CF | Water Accumulated Accumulated : 0000 gallons
J:dL | Model Identification (150 : 150,000 BTU / 199 : 199,000 BTU)
L:Gt | Gas Type (ng, LP)
Pcb | Control board revision number
n:Pr
PnL Display Panel revision number

To view any of the above listed Status Parameters,
Press and Hold Button EB to get into the Status Display Mode.

Rotate Dial until you find the Parameter that you wish to view. Tap Dial to enter that Parameter.

Rotate the dial to view the parameter that you require and then press (tap) Dial to Exit.
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5.5 DHW Set Point Change Mode

The LT Series has a built in water flow limiter and will @ 3
automatically adjust the flow rate up or down based on [

outlet temperature at the inlet side of the water heater. If ] H Ugm%m. H
the temperature drops below the set point, and the water | - ~N 1CW-~
heater is at full fire, the inlet flow to the heat exchanger will (O) i
be reduced. Therefore, the outlet temperature will begin to I =0 A
rise to the desired set point. If the temperature begins to : = | g+ g °
rise above the set point the flow will increase until full flow O e B

is reached. This feature ensures that the outlet water is N ~
always the ideal temperature for the user.

If this feature is not desired, then the ‘over-ride’ to this (7 N
feature must be turned ON, refer to section 4.20 DIP

switches. H ?\%Og%@mﬂ]k H

= DHW Set Point Change Modes
The display shows the following information when

C 88
I
O
+
= 1y

changing water heating temperature set points. \ )

Indicate Example

Target DHW temperature 1200 »

When changing DHW set point, the DHW icon will flash %x

When set-point range is high : 121 - 140°F (49.4 - 60°C) % g %U @

Temperature sign Celsius or Fahrenheit letter @F @@

If water heater display is communicating with the main Controller normally, the communication HH

icon will be indicated. il

* Default set-point is 120°F (49°C)

T
* When the button @Tﬁ is pressed (for more than 5 seconds), temperature unit will toggle between Celsius/Liters
and Fahrenheit/Gallons.

* DHW 95 - 120°F (35 - 49°C) LOW range (Default)

- To adjust the temperature to LOW range, press the ":"‘\\ Button. The shower icon and current set point
will flash (a flashing value means it can be changed).

- Turn dial clockwise to increase and counterclockwise to decrease until desired temperature is reached.

- Press dial to save set point changes.

* DHW 121 - 140°F (49.4 - 60°C) HIGH range(Residential)
CAUTION: Scalding Risk o
- To adjust the temperature to HIGH range(Residential), press and HOLD the "’“\ button for more than
5 seconds. The shower icon and current set point will flash (a flashing value means it can be changed).
- Turn dial clockwise to increase and counterclockwise to decrease until desired temperature is reached.
- Press dial to save set point changes and to Exit.
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A CAUTION

Scalding Risk: The use of an anti-scald mixing valve at the hot water outlet (water heater location)
can reduce potential for scalding.The maximum hot water supply temperature at Point-of-
Distribution and/or Point-of-Use, anti-scald device/thermostatic mixing valve at plumbing fixture
or integral to the bathroom fixtures are dictated by the Plumbing Code and Health & Safety Code.
Consult with Local Codes requirements.

5.6 Installer Mode

These changes are to be made only by a qualified technician.

To change any of the Installer Parameters, start by tuming OFF the Power ()
to the Display Panel.

Then, with the power OFF, Press and
HOLD (5 seconds) the Button 80 to get
into the Installer Mode.

Rotate Dial until you find the Installer
Parameter that you wish to change. Tap

S\
2/

(m]m]

Dial to enter that Parameter. (O) <O>
Adjust to the setting that you require and 0
then press (tap) Dial to save and to Exit. .
Finish by pressing button BB Q)
\S )
Index Description Index Description
Main Sub Main Sub
1EH | EO:xx ~ E9:xx E?rc))(:( - Latest error, E9:xx - Oldest oFF Deactivate Air Handler functions
9:AH Std Standard Air handler mode
ooE oFF(Default) | No clear Error history ECO Eco Air handle mode
on Clear all error history Cascade : ID Setting
oFF(Default) | No reset 10:cn Default :0 00 : Cascade Deactivate
3 01 : Cascade Leader unit setting
An on Set Factory default except 5: FH
and 6: FL . . Cascade : Minimum number of
11:cl Default :1 .
Adjust Blower pwm for High fire operations
S:FH Defauilt : 0 (-50 ~ +50) Blowers in the cascade system operate
oFF(Default) | . ) : i
12:Eh independently (NRV installation required)
6:FL Default - 0 Adjust Blower pwm for Low fire
) etault - (-30 ~ +30) on Blowers operate simultaneously
0-2 0 ~ 2,000 ft (Sea Level) 13Vt PVC PVC vent
2-5 2,000 ~ 5,000 ft ' CPVC CPVC /PP / SS venting
rhA 5-8 5,000 ~ 8,000 ft oFF Disabling Flushing Alarm
8-10 8,000 ~ 10,000 ft 365 Flushing alarm after 365 hours of hot
water use
oFF(Default) | Deactivate Recirculation functions 14:AL
: Flushi | fter 700 h f hot
PuLS Pulse circulation mode 700 w;tZrI:gea arm after ours otho
8:rC
t24 Title24 circulation mode 1000 Flushing alarm after 1000 hours of hot
OndE On demand circulation mode water use
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5.7 Error Mode

G \
AN
- ‘
= 3 =
© ©
88 Fon
HIGH
: : o< Flashing
O )
S 7,
Indicate Example
, L 11!
Error ‘Er . xx’ will flash r 11
Main PCB to Display Connection State IIIII

NOTE: When communication between the Control Display and the main controller is lost, the I|I“
will not be displayed.



Page 62

LAARS Heating Systems

SECTION 6 Error Codes

6.1 Error Codes
grror Error Code Description Possible Remedies Lockout
ode Type
Press the Power button to clear the Error Code. If Error happens again:
1. Monitor the gas pressure to the water heater while in operation. Ensure pressure is between 3.5"
and 10.5" WC for NG and between 8" WC and 14" WC for LP.
2. Check gas valve wire. Ensure connection is secure.
10 Flame has been lost | 3. Check flame detection sensor. Ensure connections are secure. Normal operating Settings are more Hard Lock
8 (eight) times than 2.5 VDC before ignition, less than 2.5 VDC after ignition.
4. Check ignition transformer for proper connection.
5. Ensure that the flame is stable when lit.
6. Clean spark igniter with steel wool to remove oxides. Ensure separation of 0.12"-0.16" (3 - 4 mm).
7. Replace the spark igniter if damaged.
Press the Power button to clear the Error Code. If Error happens again:
1. Monitor the gas pressure to the water heater while in operation. Ensure gas pressure is between 3.5"
WC and 10.5" WC for NG and between 8" WC and 14" WC for LP.
2. Check gas valve wire. Ensure connection is secure.
11 Ignition has Failed 3. Check flame detection sensor. Ensure connections are secure. Normal operating settings are more Hard Lock
10 (Ten) Times than 2.5 VDC before ignition, less than 2.5 VDC after ignition.
4. Check ignition transformer for proper connection.
5. Ensure that the flame is stable when lit.
6. Clean the spark igniter with steel wool to remove oxides. Ensure separation of 0.12"-0.16" (3-4 mm).
7. Replace the spark igniter if damaged.
Operating This Error Code will clear when the heat exchanger water temperature decreases. If Error happens
Temperature Sensor | again:
6 | O DHW Sensor 1. Check if dip switch MAX Fire setting is ON. Switches 6 and 7 should be OFF for normal operation. Hard Lock
detects Water 2. Check if DHW pipe is blocked. Ensure there is enough water flowing to the water heater.
Temperature Greater | 3. Check DHW sensor at DHW outlet. If resistance is zero, replace the sensor.
than 199°F (93°C) 4. Check Operating Temperature sensor at the heat exchanger. If resistance is zero, replace the sensor.
gﬁiTctlT'é%\ézzjh?:t Press the Power button to clear the Error Code.
20 Normal, Open is 1. Inspect the High Limit Overheat switch. Ensure proper connections. Hard Lock
Fault ' 2. Check High Limit Overheat switch. With the switch at room temperature measure the continuity.
Press the power button to clear the error code.
29 glo ncij(egsate Trap 1. Check condensate line and termination for blockages. Hard Lock
ocke 2. Check exhaust vent for blockage.
This Error Code will clear when inlet water temperature reads correctly. If Error happens again:
31 Inlet Water Sensor 1. Check inlet water temperature sensor. Ensure connections are secure. Soft Lock
Open or Short . ! .
2. Check sensor resistance. If resistance is zero, replace the sensor.
DHW Sensor Open This Error Code will clear when outlet water temperature reads correctly. If Error happens again:
32 1. Check DHW outlet temperature sensor. Ensure connections are secure. Soft Lock
or Short : : .
2. Check sensor resistance. If resistance is zero, replace the sensor.
Operating This Error Code will clear when outlet water temperature reads correctly. If Error happens again:
33 Temperature Sensor | 1. Check operating temperature sensor. Ensure connections are secure. Soft Lock
Open or Short 2. Check sensor resistance. If resistance is zero, replace the sensor.
This Error Code will clear when exhaust temperature reads correctly. If Error happens again:
Exhaust Sensor 1. Check exhaust temperature sensor. Ensure connections are secure.
35 . . ; Soft Lock
Open or Short 2. Check sensor resistance. If resistance is zero, replace the sensor.

3. Check exhaust vent for blockage.

*Lockout Type : Hard lock: requires manual reset / Soft Lock: resets itself when issue subsides.
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6.1 Error Codes (continued)
B0l Error Code Description Possible Remedies L
Code Type
This Error Code will clear when the false flame condition is remedied. If Error occurs again:
Flame Detected after 1. Check the water heater cover. Ensure it is secure. Flame detection sensor can detect an external
39 Exiting a Flame On light source. Soft Lock
Condition 2. Check flame detection sensor. Ensure connections are secure. Normal operating settings are more
than 2.5 VDC before ignition, less than 2.5 VDC after ignition.
. IMPORTANT: If you smell gas, STOP! Follow the instructions on page 1, this manual, and call a
Gas Leakage is o . - .
. qualified service technician or the fuel gas utility.
Detected in 10
) . Press the Power button to clear the Error Code.
Minutes, or three times -
40 o If Error occurs again: Hard Lock
within One Hour "
1. Check the water heater cover. Ensure it is secure.
(Greater than 5 ) . . .
Seconds Each Time) 2. Check gas connections for leakage with a soapy solution. Fix any leaks.
3. Check condition of the burner assembly.
This error code occurs when the air inlet or exhaust vent and condensate trap is blocked.
Abnormal air Or even if the condensate drain is clogged.
ressure 1.Check for clogged Vent and condensate drain problems.
4 E)Air Inlet / Vent / 2. Check the side of the APS. There are two connection points for the hose. Hard Lock
The APS hose should be assembled on the upper connection to the condensate trap. The bottom
condensate trap) ) .
hose connection should not be connected to anything.
3. If Error happens again, contact Technical Support.
If Error happens, the cold inlet water valve closes automatically to prevent additional leakage.
1. The leak sensor is located in the bottom left of the cabinet. Clean water from this area.
45 | Water Leak Detection | 2. Identify the source of the water. This can be condensation from cold surfaces in humid conditions, | Hard Lock
especially when the source of water cannot be identified.
3. If issue persists consider preventing back-draft through the vent system.
This Error Code will clear when the condition is remedied. If Error happens again:
Fan Speed Feedback 1. Check the connections to the fan. Ensure all are secure.
61 an sp 2. If the fan does not rotate during ignition sequence, check for 26.5 VAC power at the fan connection. | Soft Lock
Signal Abnormal .
If power is present at the control, replace the blower. If the blower does not have power, check
power at the control. If 26.5 VAC power is not present at the control, replace the control.
Press the Power button to clear the Error Code. If Error happens again:
Flow Control Valve 1. Turn power OFF and ON at the main power switch inside the water heater.
65 - . Hard Lock
Error 2. Check wiring connections to supply water valve. Ensure all are secure.
3. Replace supply water valve.
Press the Power button to clear the Error Code. If Error happens again:
66 Mixing Valve Error 1. Turn power OFF and QN at thel main power switch inside the water heater. Hard Lock
2. Check wiring connections to mixing valve. Ensure all are secure.
3. Replace mixing valve.
This Error Code will clear when the condition is remedied.
If Error happens again:
Flame Signal Detected | 1. Check the water heater cover. Ensure it is secure. Flame detection sensor can detect an external
72 " . Soft Lock
before Ignition light source.
2. Check flame detection sensor. Ensure connections are secure. Normal operating settings are more
than 2.5 VDC before ignition, less than 2.5 VDC after ignition.
This Error Code will clear when the condition is remedied.
73 DIP Switch is If Error happens again: Soft Lock
abnormal 1. Check dip switches. Ensure switches match the ratings plate requirements of the water heater. See

dip switch details, this manual, for default settings.

*Lockout Type : Hard lock: requires manual reset / Soft Lock: resets itself when issue subsides.
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6.1 Error Codes (continued)

Error - . . *Lockout
Code Error Code Description Possible Remedies Type

This Error Code will clear when the condition is remedied.
If Error happens again:

1. Check connections from main control to display panel.
2. If the problem persists, replace the display.

76 Poor Communication Soft Lock

NOTE: This error will only appear in a cascaded system.

1. Turn power OFF and ON at the appliance display panel.

2. If error reappears, ensure all cascaded appliances are powered ON.

Cascade 3. If error reappears, check Installer Mode parameter 10:cn at all cascaded appliances. Ensure

Communication Error the address number matches that of the connected appliance (01 for Leader, 02 for Follower )

4. Ensure every water heater in the cascade system is connected properly. Inspect the
cascade cables and ensure all are connected without damage or defect. Repair or replace
any damaged cables.

78 Soft Lock

This Error Code will clear when the condition is remedied.

Exhaust NTC detects If Error happens again:

Vent Temperature is 1. Check if dip switch MAX Fire setting is ON. Switches 6 and 7 should be OFF for normal operation.
Greater than 2. Check exhaust temperature sensor. Ensure connections are secure.

149°F(65°C) 3. Check sensor resistance. If resistance is zero, replace the sensor.

4. Check exhaust vent for blockage.

94 Hard Lock

*Lockout Type : Hard lock: requires manual reset / Soft Lock: resets itself when issue subsides.
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SECTION 7 Troubleshooting

7.1 Diagnostics

Before calling for service, review the following diagnostic steps first for saving time and money.

Symptom Remedy
Make sure that the ON/OFF button on the Control Panel has been turned ON.

If the monitor on the Control Panel is blank, make sure the power cord is plugged in and
fuses on the main controller in the units are good.

Make sure that there is water supplied to the unit. The heater will be running when the inlet

Burner does not ignite even if hot
water flow sensor detects the flow over 0.5gpm.

water is opened.

Make sure the cold and hot water valve are not plumbed in reverse.

Make sure that cold water and gas supply lines are opened.

Make sure that water lines are not frozen.

Make sure that the set point temperature on the unit is not too low.

Make sure that the filter in the cold water inlet line is not clogged with debris.

Mak that th ly type i t.
Outlet water is not hot enough. ake sure nat e gas Stpply ype IS comee

Check if the supply and manifold gas pressures are in accordance with specifications.

Make sure that the water flow sensor with three wires has been properly connected on the
PCB.

Make sure that the set point temperature on the unit is not too hot.

, Make sure that the filter in the cold water inlet line is not clogged with debris.
Outlet water is too hot.

Make sure that the gas supply type is correct. (Check the provided gas with the water
heater model)

Make sure that the filter in the cold water inlet line is clean.

Lukewarm water temperature
Check if the supply gas pressure is sufficient.

This is normal because the blower operates post-purge for 180 seconds. If the fan keeps
The blower is still operating after the | running, use a multimeter to measure the frequency of the Red and Blue wires connected
combustion stops. to the fan (refer to Section 4.21, Wiring Diagram). Replace the fan if the frequency is below
50 Hz.

Check for a leak of combustion gas between sealed chamber and exhaust duct inside the unit.
Immediately call a qualified service technician for evaluation and halt operation of the unit.

Abnormal sounds come from unit Improper venting termination, make sure that the venting termination complies with
during operation. specification.

Check if the supply gas pressure is sufficient. Insufficient gas pressure will cause unstable
burner flame and noise.
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7.1 Diagnostics (continued)

m Diagnostics and suggested corrective actions
This controller is able to record information about the water heater’s condition for the ten previous faults or
errors. Refer to the ‘Error Code’ section of this Manual, (Section 6).

Display Condition Diagnostic Corrective Action(s)
, Check wiring for short Correct wiring per wiring diagram including
Nothing shown on , circuit or incorrect wiring. | connection of transformer to the control.
display panel and Panel is not

blower running at full
speed.

receiving power.

Check for 14VDC output of
panel wire.

Push the ‘Power’ button of control panel.

Nothing

is shown in display
panel and no other
Water Heater
components are

Control is not
receiving 120VAC
power.

Is there 120 VAC at the
manual switch?

Correct the power supply from the manual
switch.

Check the water heater
inside power manual switch.

Turn on the manual power switch inside the
water heater case.

operating. Check for 120 VAC atthe | o\ 4 wiring inside the water heater case
line voltage terminal inside . o o
using the wiring diagram in this manual.
the water heater case.
Check for quse gonnectlons Check for continuity on the wire harness from
and proper pin alignment/ . .
Nothing is the display to the control panel. See repair parts
othing hen th engagement on the .
shown on Occurs when the Control's bl section for proper replacement part.
. communication is ontrof's piug.
displayl panel,
. lost from the control
but water heater is to the display Cycle power off and on
operating. ' using water heater power Replace with new display module. See repair
switch and check for parts section for proper replacement part.
operation.
Occurs when supply
water temperature
in heat exchanger Automatically resets aftera | See the next section titted TEMPERATURE
TEMPERATURE . R .
rises faster than 2°F | few minutes delay or use SENSOR and follow procedures for loose
RISE TOO QUICKLY . :
per second during manual reset. connections.
the first two minutes
the burner is on.
Check all the temperature readings of the water
heater on the DIAGNOSTICS - TEMPERATURES
Oceurs when a menu to determine if any sensors are currently
displayed as SHORT or OPEN.
temperature sensor
has electrically
;E%EEEATURE shorted(SHORT) or Reselt s}(::)reen (:)n tctontrol Check wire harness for loose connections and
has become panel. (Power button) pin engagement at sensor Connection and
disconnected Control module.
(OPEN).

If problem persists after checking items above,
replace Control.
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Display Condition Diagnostic Corrective Action(s)
Burner may be operating too hot due to
, , incorrect combustion.
Occurs when flame | Reset using manual switch.
is detected when Reset screen on control
FLAME FAULT there should be no | panel. Check for flame at burner via flame current with
flame (Power button) burner off. Turn off and watch flame through
observation port. If flame continues after
shutdown, replace gas valve.
Check wire harness for loose connections and
BLDC Fan FAULT to reach required Reset screen on control - .
speed or 0 RPM panel. Water heater is in standby mode and fan is not
when itis turned off. | (Power button) running. IF FAN SPEED is not 0 RPM then
replace the fan.
Check incoming gas pressure with water heater
off and at MAX fire. Adjust within limits on rating
plate.
After the 8 times of . . . -
Check for vent pipe and intake pipe restrictions
IGNITION ignition attempt, Manual switch Power off for blockagve PP ! PP I
FAULT flame is not and on. '
detected.
Check burner fasteners and gaskets.
Check air intake pipe and orifice.
The Control has Reset using manual switch. | Check wire harness connections between gas
GAS VALVE detected a problem | Reset screen on control valve and Control.
FAULT with its gas valve panel.
output circuit (Power button) If lockout reoccurs, replace Gas valve.
Check condensate and exhaust vent for
blockage.
AIR PRESS SENSOR | APS detects Reset using manual switch. | Check wire harness connections.
. Reset screen on control
FAULT abnormal signal

panel. (Power button)

Check sensor voltage. If the voltage is between
0.5 and 4.5 volts, this is normal.

IF APS Fault Reoccurs, replace APS.
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SECTION 8 Maintenance

8.1 Annual Startup and General Maintenance

= Regular Maintenance

After the water heater installation is completed, this
manual should be placed in safe dry location near
the water heater. Maintenance instructions should be
carried out by these guidelines annually by a qualified
technician.

For maintenance details, please refer to the instructions
below.

Please check installation location.
Please check if water heater door is
closed.

Please check power source.

Periodically

Please check vent pipe.

Please check air inlet pipe.
Please check relief valve.
Please check condensate outlet.

Monthly

Please check water heater piping
(gas and water)
Please ckeck and operate relief valve

Every 6 Months

Do not shut the water heater down
unless fully drained of all water to
prevent damage from freezing.

A WARNING

DO NOT store combustible materials, gasoline or
any other flammable vapors or liquids near the
Water Heater.

Extended vacation
or seasonal home

= Maintenance procedures [ Periodically ]

- Check installation location
To prevent potential severe personal injury, death
or substantial property damage, remove all material
contaminants.
If contaminants are found :
Remove products immediately from the area.
In order to check the status of Water Heater, call a
qualified service technician to inspect the Water
Heater for possible damage from acid corrosion.

- Check if WATER HEATER door is closed.
Check if there is any problem with the Water Heater
casing and the two upper and lower screws are
tightened well. Water Heater casing must be closed
while it is running.

LAARS Heating Systems

- Check power source.
Make sure that the power cord is correctly connected.
The main power line is connected to the manual
switch box inside the Water Heater.

Check vent pipe.

Visually inspect the flue gas vent piping for detecting
any signs of blockage, leakage or deterioration of the
piping. Please contact a qualified service technician
immediately if you find any problem.

Check air inlet pipe.

Visuallyinspectthe airinletto be sure itis unobstructed.
Inspect entire length of air piping for ensuring that
piping is intact and all joints are properly sealed. Call
your qualified service technician if you notice any
problems.

Check relief valve.

Inspect the Water Heater relief valve and the relief
valve discharge pipe for any signs of weeping or
leakage. If the relief valve often weeps, immediately
contact your qualified service technician for inspecting
the Water Heater and system.

Check the condensate outlet.

While the Water Heater is running, check the discharge
end of the condensate drain tubing.

Make sure that no flue gas is escaping from the
condensate drain tubing.

If flue gas is continuously escaping, it is a serious
problem. Call your qualified service technician for
inspecting the Water Heater and condensate line.
Also, refill the condensate trap if problem persists
regularly.

Visually inspect the vent terminal rodent screen.
If clogged with debris, clean the screens or replace it
with spare parts.

2" Screen Vent(1/4" Mesh size)
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- Cleaning Air Intake Filter
- To properly maintain the water heater, you should clean the air intake filter every 3 months. If not, you may
encounter combustion issues

To clean air intake filter:

1. Press Power button on the control panel to turn off the water heater.

2. Remove the screw holding the filter screen.

3. Remove the filter from the plastic assembly and clean it with a toothbrush and clean running water.
4. Dry the filter completely then reinsert the filter into the collar and secure with filter screws.

- Cleaning cold water Inlet Filter (Draining the Water Heater)

1. Place a bucket under the appliance to collect the residual water inside the water heater.

2. Press Power button on the front control panel to turn off the electrical power to the water heater. And then
turn off the gas valve.

. Close water supply valve on the inlet to the appliance. If there is no valve, turn off main water valve.

. Open the hot water faucets completely.

. Remove the cold water inlet filter allowing water in the pipes to drain into the bucket. Then clean it with
a toothbrush and clean running water.

o b w

6. To refill the water heater, follow the previous steps in reverse.
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8.1 Annual Startup and General Maintenance (continued)

- Flushing the Water Heater

Flushing the Heat Exchanger of the water heater is a
complicated procedure and should only be done by an
authorized technician or licensed professional.

Keep in mind that improper maintenance can void your
warranty.

1. Disconnect electric power to the water heater.

2. Close the shutoff valves on both hot water outlet and cold
water inlet lines. (V1 & V2)

3. Connect one hose "D1" to the valve "V3" and place the
free end in the bucket. Connect one of the hoses "D3" to
the circulation pump outlet and the cold water inlet line at
the valve "V4". Connect other hose "D2" to the circulation

pump inlet and place the free end in the bucket.

4. Pour the cleaning solution into the bucket.

A straight white vinegar solution is recommended. If using
a commercial descaling solution refer to the manufacture’s
proper dilution ratio. Place the drain hose (D1) and the
hose (D2) to the pump inlet into the cleaning solution.

5. Open service valves (V3 & V4) on the hot water outlet and
cold water inlet lines.

6. Turn on the circulation pump (Operate the pump and allow
the cleaning solution to circulate through the water heater
for at least 1 hour at a rate of 4 gallons per minute.)

7. Rinse the cleaning solution from the water heater as
follows:

- Remove the free end of the drain hose (D1) from the
bucket.

- Close service valve, (V4), and open shutoff valve, (V2).
Do not open shutoff valve, (V1).

- Allow water to flow through the water heater for 5 minutes.

- Close shutoff valve (V2).

V3 V4
V2

D1

D3

8. Disconnect all hoses.

9. Remove the cold water inlet filter from the water heater
and clean out any residues.

10. Reinsert the filter and ensure the filter cap is securely
tightened.

11. Connect electrical power to the water heater.

= Maintenance procedures [Every 6 Months]

- Check piping. (gas and water)

Visually inspect for leaks around internal water piping. Also
inspect external water piping, circulators, relief valve and
fittings. Immediately call a qualified service technician to
repair any leaks.

Leaks must be fixed by a qualified service technician
immediately. Failure to comply with this instruction could
result in severe personal injury, death or substantial property
damage.

- Check relief valve operation

A WARNING

Leaks must be fixed by a qualified service technician
immediately. Failure to comply with this instruction
could result in severe personal injury, death or
substantial property damage. This discharge line
must be installed by a qualified heating installer or a
service technician.

A WARNING

Before proceeding with maintenance, verify that the
relief valve has be piped to a safe place, avoiding
any possiblity of scalding from hot water.

Before proceeding with maintenance, verify that relief valve
outlet has been piped to a safe place of discharge, avoiding
any possibility of scalding from hot water.

If water flows freely, release the lever and allow the
valve to seat. Watch the end of the relief valve discharge
pipe to ensure that the valve does not weep after the line
has had time to drain. If the valve weeps, lift the seat again
to attempt to clean the valve seat. If the valve continues to
weep, contact your qualified service technician for inspecting
the valve and system. If water does not flow from the valve
even though you have lifted the lever completely, the valve or
discharge line may be blocked. Shut down the Water Heater
immediately. Call your qualified service technician to inspect
the water heater and system.

- Check burner condition
The burner should be cleaned or replaced by a qualified
service technician when needed.
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SECTION 9

9.1 Quick View

Installation Check

= Before Installing
- Make sure that there is enough space for installing
water and gas line.
- Verify vent/air termination is located as required.
- Verify the unit is set up for the gas supply.

m|nstall Water Piping
- Water Heater loop piping must be sized to the
minimums listed in the Water Heater manual. Using
smaller piping will cause performance problems.

= Install Vent & Air Piping

- Slide the air inlet pipe and vent pipe into the Water
Heater pipe connector.

- Make sure the terminations are placed as required in
the manual and that air intakes are at least 12 inches
above normal snow line.

- Refer to the material check list in this guide for a list
of items needed.

m Install Condensate Piping /
Tubing & Components
- Fill out the material check list in this guide to ensure
you have the tubing or PVC pipe and all components
needed for the condensate piping.
- Connect internal components that are supplied with
the Water Heater.

m [nstall Gas Piping
- Install a union and shutoff valve.

= Wire the Water Heater
- Connect power wiring and control wiring per water
heater manual wiring diagram.(Section 4.20)

m Start up, Adjust & Test
- Follow the Water Heater manual instructions to
clean the system if needed, then fill and check water
chemistry.
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9.2 Final check lists

= Final check : Installation Conditions.

* |s the Water Heater properly mounted on the wall?

* |s there space for a drain which is close to the
Water Heater?

* Are there any combustible materials near the Water
Heater and vent pipe?

* Is the air supply sufficient for proper operation of the
Water Heater?

* Are the proper service clearances maintained?

* |s the distance between the Water Heater and point
of vent termination minimized?

s the proper distance from windows, doors, and
other intake vents maintained?

m Final check : Gas pipe installation

* |s the gas supply line equipped with a manual shut
off valve?

*Is the gas supply line a minimum of 1/2" inner
diameter?

* |s the gas supply line length and diameter adequacy
to deliver the required BTU’s?

» Has the gas supply line pressure been measured?

* Does the supply gas type match the type indicated
on the water heater rating plate?

= Final check: Air / Vent pipe installation

*Has the Water Heater been vented with 3" or 2"
PVC, CPVC, Polypropylene or BH Special
Gas Vent (S636 PVC, CPVC) for Category IV
appliances in accordance with this manual and/or
your local code?

* |s the vent termination at least 12" above the normal
snow line?

Is the total vent length within the maximum vent
length restriction?

» Have you checked the air/vent piping for leaks?

* Have you properly supported the vent termination?

* Are all vent runs properly supported?

* |s the vent sloped upward toward the vent termination
at a rate of 1/4" per foot (2% grade)?

m Final check : Condensate drain installation
* Have you installed a condensate drain line from the
Water Heater to a drain or laundry tub?

= Final check : Setting the DIP switches
« Are all DIP switches correctly set on the main board?
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9.2 Final Check List (continued)

m Final check : Connecting the power supply
» Check that the power is 120V AC.
« Confirm the polarity of the electrical connection.

m Final check : Pressure relief valve
» Have you installed an approved pressure relief valve on the water heater?
* Is the pressure relief valve at least 3/4" in diameter?
» Have you installed the pressure relief valve on the hot water outlet pipe near the Water Heater?

= Final check : Burner flames
» The burner flame should be checked annually for a constant proper blue color.
« If the flame does not appear normal, the burner may need to be cleaned.
« If the burner needs to be cleaned, it must be performed by a qualified service technician.

Blue flame picture
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NOTES:
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NOTES:
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NOTES:
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