
- 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 and do not use any
phone in your building.

• Immediately call your gas supplier from a phone
located outside the building. Follow the gas supplier's
instructions.

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

- Installation and service must be performed by a qualified
installer, service agency or the gas supplier.

Installation, Operation and
Maintenance Instructions

ERV1100w with Gas Heating

WARNING
If the information in this manual is not followed exactly,
a fire or explosion may result causing property damage,
personal injury or death.
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Safety Considerations

These instructions are intended to assist qualified indi-
viduals experienced in the proper installation of this
appliance. Some local codes require licensed installation
or service personnel for this type of equipment. Read all
instructions carefully before starting the installation.
DO NOT DESTROY. PLEASE READ CAREFULLY AND
KEEP IN A SAFE PLACE FOR FUTURE REFERENCE.

Hazards may exist within this equipment because it
contains electrical and powerful moving components.
Only qualified service personnel should install or service
this equipment. Untrained personnel can perform basic
maintenance such as maintaining filters. Observe pre-
cautions marked in literature and on labels attached to
the unit. Follow all safety codes.

Specifications
The ERV1100w is a successful solution from Venmar

CES to ventilation and indoor air quality problems. It is a
commercial energy recovery ventilator with gas heat
and/or Dx cooling. Designed as an appliance, it is ideally
suited as a complete classroom ventilator. With an upright
configuration and small footprint, it requires a minimum
amount of space for installation. An optional top supply
plenum allows for flexibility to suit various installations.
The cabinet is well insulated and tightly sealed to provide
quiet operation.

Case
• Heavy gauge pre-finished steel, smooth texture, bone
white finish

• Heavy gauge framework and shelving

Dimensions
• 75.5" [1,918mm] height without top supply plenum
• 41.0" [1,041mm] width
• 30.5" [775mm] depth
• Top supply plenum 16" [406mm] OR 25" [635mm]
height (optional)

Airflow
Supply
• 4 speed motor with 2 speed operation
• 3/4 HP 120 VAC 60Hz
• Contact manufacturer for airflow selection charts

Exhaust
• 3 speed blower with single speed operation
• 1/4 HP 120 VAC 60Hz

Energy Recovery Module
• Aluminum enthalpy wheel

Filtration
• All filters are 2" [51mm] MEF disposable.
• Supply and exhaust filters are 12" x 24" [305 x 610mm]
• Return filter is 16" x 15" [406 x 381mm]

Gas Heat
• Gas burner is available in two stage or modulating
operation. Natural gas is standard; LP conversion kits
are available.

• All models are 120V, 60 Hz, single phase.
• Gas connections are 1/2" [13mm] NPT.
• Ratings to 2,000 feet [610m].
• Over 2,000 feet [610m], reduce 4% for each 1,000
feet [305m] above sea level.

• Category IV flue gas venting.
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Input 40,000 Btu/h 60,000 Btu/h
Output 37,000 Btu/h 55,000 Btu/h
Temp. Rise Range 35 - 65°F 45 - 75°F

Input 20,000 Btu/h 30,000 Btu/h
Low Fire/Minimum Modulation Position

High Fire/Single Stage Operation

WARNING
Improper installation, adjustment, alteration, service or
maintenance can cause injury or property damage.
Refer to this manual for assistance. For additional infor-
mation, consult a qualified installer, service agency or
the gas supplier.

FOR YOUR SAFETY
Do not store or use gasoline or other flammable vapors
and liquids in the vicinity of this or any other appliance.

FOR YOUR SAFETY
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.

• Call your gas supplier immediately from a phone located
outside the building. Follow the supplier's instructions.

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

• Extinguish any open flame.

WARNING
Disconnect the main power switches to the unit before
performing service or maintenance procedures. Electric
shock can cause personal injury.
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Installation

Requirements and Codes
This unit must be installed in accordance with these

instructions, all applicable local building codes, current
revision of the National Fuel Gas Code (ANSI-Z223.1),
and in Canada with the CAN/CGA-B149 installation
code. The current revision of the National Fuel Gas Code
is available from:

American National Standards Institute, Inc.
1430 Broadway
New York, New York 10018
Additional helpful publications are:
NFPA-90A - Installation of Air Conditioning and Ventilating
Systems
NFPA-90B - Installation of Warm Air Heating and Air
Conditioning Systems
These publications are available from:
National Fire Protection Association, Inc.
Batterymarch Park
Quincy, Massachusetts 02269

Rough In

The ERV1100w must be installed on a level base locat-
ed as close to the vent (or chimney) as possible. Refer to
Appendix A for rough in dimensions and clearances. Zero
clearance is required between the bottom of the unit and
any combustible material. See Table 1 for all other instal-
lation clearances. Do not block return air opening on the
unit.

Unit Installed Without Top Plenum
The supply air ducting must be connected to the supply

collar. Zero clearance is required between the supply duct
and any combustible material. Air ducts must be installed
in accordance with the Standard for the Installation of Air

Conditioning and Ventilating Systems (NFPA-90A) or the
Standard for the Installation of Warm Air Heating and Air
Conditioning Systems (NFPA-90B).

Drainage - Combustion Air and Cooling Coil
All units require a drain connection for the condensate

from the condensing appliance. All units have a conden-
sate line from the collector box on the gas module to the
bottom of the unit.
Units equipped with air conditioning have a condensate

line connected at the top of the unit which must be fitted
through the bottom of the case. A length of PVC hose is
supplied within the case to make the drain connection
when this component is purchased as an option. A water
trap must be provided in the drain line to prevent back
flow of sewer gases. This may be achieved by looping
the drain line. The drain must be installed in an area in
which it will not freeze. Both drain lines must be routed
out of the unit. The condensate should drain from the
plastic collector box as droplets or a small stream. If you
notice the gas heat has operated for more than 5 minutes
without draining or the red status light on the gas module
control board is pulsing a two-blink code follow the steps
below.
1. Remove the collector box soft tube and ensure the
exit from the collector box is clear of any debris or
obstructions.

2. Replace this tube and ensure the fit to the header
spout is air tight. Air will be drawn into the header if
this connection is not tight.

3. Check other tube connections along the drain system.
Ensure that all are air tight.

NOTE: Industry research studies indicate that when con-
densate is routed to an active drain, detergents,
etc., buffer its acidity. If the drain is not actively
used or if codes require, obtain a neutralizer kit
(usually contains limestone). Proper drains and
connections to the condensate tubing are required
as Venmar CES cannot be held responsible for
water leakage which occurs due to loose hose
connections or improperly sealed drain line pipes.

See Appendix C for more rough in information.

Power

Electrical installation must be completed in accordance
to local and national electrical codes. Refer to Appendix F
for Electrical Data.
A sealed strain relief clamp (supplied by the installer)

must be fitted into the case to accommodate a power line
connection (see Appendix A for knockout location). If a
sealed clamp cannot be used, the hole must be sealed
with silicone or an equivalent water/air tight sealant.
Power must be connected to the unit through a fused dis-

Table 1: Installation Clearances

Minimum Clearances to Combustible Material
Unit Input Minimum Clearances
(Btuh) Side Vent Back Top Front
40,000 0" 0" 0" 1" [25mm] 1" [25mm]*
60,000 0" 0" 0" 1" [25mm] 1" [25mm]*

* 24" [610mm] is the minimum clearance for servicing.
36" [914mm] is the recommended clearance for servicing.

WARNING
Do not place combustible materials, including gasoline
and any other flammable vapors and liquids, in the vicin-
ity of the gas burner.
Avoid operating the gas burner when windows and
doors are open. Be sure that the thermostat is properly
installed and is not affected by drafts or heat.

WARNING
This unit is not to be used for temporary heating of build-
ings or structures under construction.

CAUTION
Ensure that the power disconnect switch is off before
connecting power to the unit or working with high voltage
lines.
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connect switch (factory supplied option, field installed). If
the unit has a top supply plenum, a hole for the power
must be field punched in the plenum to accommodate the
main power in.
Terminals for line connection are located in the control

box within the ERV1100w and are labeled as shown
below. Connections are illustrated in Appendix D.

Single Phase
Line connection to 120 VAC, 1 phase, 60Hz.
L1 - Hot
N - Neutral
GND - Ground

Line connection to 208 VAC or 230 VAC, 1 phase,
60Hz.
L1 - Hot
L2 - Hot
N - Neutral
GND - Ground

Controls
The ERV1100w contains a stand-alone controls pack-

age consisting of either a Direct Digital Controller (DDC)
system or an optional No Controls package for field
installation and controls. The DDC system allows the
ERV1100w to operate in either a stand-alone capacity or
in conjunction with numerous units via a field provided
networking system.

STAND-ALONE CONTROLS (DDC)
The mainframe for the stand-alone DDC system is the

programmable DSC-T305 controller/keypad. The DSC-
T305 functions as a digital controller, LCD display for
visual reference and as a 16-button keypad for user
access to change operation parameters or to complete
unit diagnostics. This controller is located within the
ERV1100w and therefore can only be accessed by open-
ing the front door of the unit.

The DDC controller/keypad also may interface to
expander modules (within the control box) to expand the
input and output (IO) capabilities of the entire control sys-
tem. Expander modules are deemed necessary based
upon the requirements of the controls sequence.
NOTE: For complete unit set-up/configuration of the DDC

controller system and outline of the troubleshoot-

ing guide, refer to the basic guide in Appendix K
and the Sequence of Operation section for the
DDC keypad operation. This guide is also placed
within the unit for a more accurate description of
the programmed parameters.

NOTE: The default 4-digit PIN password for access to
the DDC menus is "4321".

Remote Occupant Interface (BacStat II)
To provide remote monitoring and access of certain

temperature setpoints and occupancy override features,
a remote occupant interface option is available.
This interface is referred to as the BacStat II and is con-

nected to the DDC (DSC-T305) controller via the terminal
strip within the unit. Without the remote occupant inter-
face option, a 10K thermistor is connected to the terminal
strip to provide the controller with the current room tem-
perature. Refer to the Electrical Wiring section for the
wiring description of both the remote occupant interface
and room sensor. Refer to the Sequence of Operation
section for general operation of the remote occupant
interface (BacStat II) keypad.
The remote occupant interface will allow a room occu-

pant to adjust the room setpoint temperature and
manually place the unit into occupancy override mode.
By pressing the "on" button, this mode can be obtained
for durations of 60, 120 or 180 minutes. Pressing the "on"
button a fourth time will exit the occupancy override
mode.

NO CONTROLS – FIELD PROVIDED LOW VOLTAGE
SEQUENCING REQUIRED
A "No Controls" controls package could be supplied to

enable the end user to field supply and install a custom
control system. In this application, the unit would contain
the factory wiring and installation of basic electrical
components such as damper relays, fan relays, electric
heat contactors, low voltage transformer and standard
terminals and connectors.

Current
Temperature

Time
of Day

Supply Fan
Level

Occupancy
Icon

Heating
Icon
Cooling

Icon

Status
Message

Figure 1: DSC-T305 Controller Display

WARNING
Installation and operation of field-supplied controls must
provide the correct designed operation criteria of the
unit. Incorrect unit operation could void the warranty of
certain unit components and/or result in complete unit
failure.
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Balancing
Once installed, the ERV1100w must operate with bal-

anced ventilation. Balanced ventilation is achieved by
obtaining equal rates of outdoor and exhaust airflow.
Airflow may be adjusted by balancing dampers (supplied
by installer) within the ductwork. Outdoor air volumes can
be adjusted by changing the maximum open position on
the opposed blade outdoor air damper.
Systems operating with unbalanced airflow will not have

effective energy recovery. Performance of the energy
recovery module will be reduced and freezing may occur
with cold outside air temperatures, resulting in blockage of
the energy recovery module.

Ventilation/Recirculation Setting
The ERV1100w fan speeds have been factory set to

deliver a specified amount of outside and recirculation air.
Maximum open positions of O.A. and R.A. may be set to
adjust airflow. The ERV1100w must always be balanced
on-site.

Venting and Combustion Air Requirements

The ERV1100w may be installed with outdoor combus-
tion air piped directly to the appliance or without such
special piping. Codes refer to the former as "direct vent"
or "two-pipe" installation. Installation with air taken
from around the appliance is sometimes referred to as
"one-pipe" installation (ex) only the vent (exhaust) pipe is
provided.
An important consideration in selecting one or two-pipe

installation is the quality of the combustion air. Indoor air
is sometimes contaminated with various chemicals which
can cause severe corrosion in the appliance combustion
system. Some common sources of these chemicals are
detergents, bleaches, aerosol sprays, cements, glues and
cleaning solvents. Unless indoor air is known to be free of
these materials, two-pipe installation is recommended.
Provisions must be made for adequate supply of air for

combustion and ventilation. For United States installa-

tion, the adequacy of air provisions can be determined by
consulting the current version of the National Fuel Gas
Code (ANSI Z223.1/NFPA-54). For Canadian installations,
requirements are specified in the National Standard of
Canada (CAN/CGA B149.1 & .2). Consult local codes for
special requirements.
NOTE: If the unit is operated without adequate air for

combustion and ventilation, it may not perform
properly. Appliance components may be strained
by high temperature and could fail prematurely.

Air Requirements For One-Pipe Installation
When air for combustion is to be taken from around the

ERV1100w, an opening must be provided in the plenum
for adequate combustion air supply, as defined in the pre-
vious section. A protective screen must also be installed
over the combustion air intake opening. This screen is
provided with the unit installation instructions and func-
tions to prevent debris from entering the combustion
system. It should be installed on the combustion air
intake collar or inlet PVC. If the unit location is such that
this opening might be unintentionally obstructed, a 3"
[76mm] PVC elbow should be installed on the collar and
the screen placed inside the inlet of the elbow. See the
figure below.

Installation In An Unconfined Space
An unconfined space is an area including all rooms not

separated by doors with a volume greater than 50 cubic
feet per 1,000 Btuh of the combined input rates of all
appliances which draw combustion air from that space.
For example, a space including a water heater rated at

Figure 2: Protective Screen for One-Pipe Installations

WARNING
Products of combustion must not be allowed to enter the
return air ductwork or the circulating air supply. Failure to
prevent products of combustion from being circulated
into the occupied space can create potentially hazardous
conditions including carbon monoxide poisoning that
could result in personal injury or death.
All return ductwork must be adequately sealed, all joints
must be taped and the ductwork and plenum must be
secured to the unit with sheet metal screws.
The floor or platform on which the unit is mounted must
provide sound physical support of the unit with no gaps,
cracks or sagging between the unit and the floor or
platform.
Circulating air ductwork must not be connected to any
other heat producing device.

WARNING
Appliance installation using methods other than those
described in the following sections must comply with the
National Fuel Gas Code and all applicable local codes
to provide sufficient combustion air for the unit.

WARNING
"Tight" buildings (with weather stripping and caulk to
reduce infiltration) may require special provisions for the
introduction of outside air to ensure satisfactory combus-
tion and venting, even though the unit is located in an
unconfined space.



45,000 Btuh and an appliance rated at 75,000 Btuh
requires a volume of 6,000 cubic feet [50 x (45 + 75) =
6,000] to be considered unconfined. If the space has an 8
foot [2.4m] ceiling, the floor area of the space must be 750
square feet (6,000 / 8 = 750). In general, an appliance
installed in an unconfined space will not require outside air
for combustion.

Installation In A Confined Space
A confined space is one which does not meet the

unconfined space volume requirements and typically
involves installation in a small room. All such installations
must have specific provisions for introduction of combus-
tion and ventilation air. Codes require that two openings
be provided for this - one with the bottom edge within 12"
[305mm] of the floor and one with the top edge within 12"
[305mm] of the ceiling. The size and other criteria for
these openings must be per the following sections.
Combustion air openings must not be restricted in any
manner.
Gas appliances installed in a confined space which

supply circulating air to areas outside of the space must
draw return air from outside the space and must have
return air ducts tightly sealed to the unit.

Air From Inside
Air for combustion and ventilation may be taken from

inside the building through an interior wall if the building is
not "tight" and if the total volume of the appliance space
and the space from which air is drawn meets the volume
requirements for an unconfined space. In such cases, the
two openings in the wall must each have free area of at
least one square inch [6.45 sq. cm] per 1,000 Btuh of total
appliance input, but not less than 100 square inches
[645.16 sq. cm] of free area. See Appendix H-1. For
example, if the combined input rate of all appliances is
less than or equal to 100,000 Btuh, each opening must
have a free area of at least 100 square inches [645.16 sq.
cm]. If the combined input rate of all appliances is 120,000
Btuh, each opening must have a free area of at least 120
square inches [774.19 sq. cm].

Air Directly Through An Exterior Wall
If combustion air is provided directly through an exteri-

or wall, the two openings must each have free area of at
least one square inch [6.45 sq. cm] per 4,000 Btuh of
total appliance input. See Appendix H-2.

Outdoor Air Through Vertical Openings or Ducts
If combustion air is provided through vertical ducts or

openings to attics or crawl spaces, the two openings
must each have free area of at least one square inch
[6.45 sq. cm] per 4,000 Btuh of total appliance input.
Ducts must have cross-sectional areas at least as large
as the free area of their respective openings to the appli-
ance space. Attics or crawl spaces must communicate
freely with the outdoors if they are the source of air for
combustion and ventilation. See Appendix H-3 and H-4.

Outdoor Air Through Horizontal Openings or Ducts
If combustion air is taken from the outdoors through hor-

izontal ducts, the openings must each have free
area of at least one square inch [6.45 sq. cm] per 2,000
Btuh of total appliance input. Ducts must have a cross-
sectional area at least as large as the free area of their
respective openings to the unit space. See Appendix H-5.

Venting Requirements
For "one-pipe" installations, install vent piping to provide

air for combustion and ventilation: for installations in the
United States, the adequacy of air provisions can be deter-
mined by consulting the current version of the National
Fuel Gas Code (ANSI Z223.1/NFPA-54). For Canadian
installations, requirements are specified in the National
Standard of Canada (CAN/CGA B149.1 and .2). Consult
local codes for special requirements. The Capacity Table
(Table 2, next page) applies to the total of vent and com-
bustion air piping for either type of installation.
The ERV1100w utilizes a condensing unit which is

classified as a "Category IV" gas-fired appliance and
requires special venting materials and installation proce-
dures. Category IV appliances operate with positive vent
pressure and therefore require vent systems which are
thoroughly sealed. They also produce combustion con-
densate, which is slightly acidic and can cause severe
corrosion of ordinary venting materials. Gas appliance
operation can be adversely affected by restrictive vent
and combustion air piping. Therefore, vent and combus-
tion air piping lengths must conform completely to the
requirements of Table 2.

The gas appliance must be vented to the outdoors. This
appliance must not be vented in common with any
other appliance, even if that appliance is of the
condensing type. Common venting can result in severe
corrosion of other appliances or their venting and can allow
combustion gases to escape through such appliances or
vents. Do not vent the appliance to a building chase.

WARNING
Gas appliances installed with combustion air drawn from
a heated space which includes exhaust fans, fireplaces
or other devices that may produce a negative pressure
should be considered confined space installations.

CAUTION
Do not supply combustion air from an attic space that is
equipped with power ventilation or any other device that
may produce a negative pressure.
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Vent Pipe Material
Vent and combustion air pipe and fittings must be one

of the following materials and must conform to the indi-
cated ANSI/ASTM standards:

Material Standard
Schedule 40 PVC D1785

PVC-DWV D2665
SDR-21 & SDR-26 D2241

ABS-DWV D2661
Schedule 40 ABS F628

Foam/Cellular Core PVC F891
In Canada, all plastic pipe must be certified to ULC S636.

Cement and primer must conform to ASTM Standard
D2564 for PVC and Standard D2235 for ABS. When join-
ing PVC piping to ABS, use PVC solvent cement. (See
procedure specified in ASTM Standard D3138).

Vent Pipe Length and Diameter
In order for the unit to operate properly, the combustion

air and vent piping must not be excessively restrictive. To
ensure this use Table 2, which indicates the maximum
allowable piping length for an appliance of specified input
rate, when installed with piping of selected diameter and
number of elbows. This table applies to the length and
number of elbows for each pipe. To use the table, the
appliance input rate, the centerline length and the num-
ber of elbows on each pipe must be known. Choose the
diameter for which the tabulated length is equal to or
greater than required.
Proper use of the table is illustrated by the following

example:
Example: A 60,000 Btuh appliance is to be installed in a

"one-pipe" system with 40 feet [12.2m] of vent
piping. There are four elbows, including those
exterior to the building.

Solution: Consulting Table 2, in the single pipe length
column for a 60,000 Btuh appliance, the max-
imum allowable length of 2" [51mm] is 60 feet
[18.3m] with one elbow. Select 2-1/2 or 3" [64
or 76mm] pipe. For three additional elbows,
deduct 2.5 feet [762mm] for each elbow, or 7.5
feet [2.3m] for a maximum installed vent length
of 52.5 feet [16.0m].

Condensing appliance combustion products have very
little buoyancy, so Table 2 is to be used without consider-
ation of any vertical rise in the piping.
NOTE: Always use the same or larger size piping for

combustion air as is used for the exhaust vent.

Vent Pipe Installation
Pipe Routing and Support
Route piping as directly as possible between the appli-

ance and the outdoors and remember that routing affects
pipe size requirements per the preceding section. If a
two-pipe system is used, locate the combustion air intake
and the vent exhaust in the same atmospheric pressure
zone (ex) both must exit the building through the same
portion of exterior wall or roof. Vent piping must be sloped
upwards not less than 1/4" per foot [6mm per 305mm] in
the direction from the appliance to the terminal to ensure
that any condensate flows back to the appliance (where
it can be disposed of through the condensate disposal
system).
The quality of outdoor air must also be considered. Be

sure that the combustion air intake is not located near a
source of solvent fumes or other chemicals which can
cause corrosion of the appliance combustion system.
Appendix I shows typical horizontal and vertical venting

configurations.

Application Single Pipe Length (feet) Direct Vent, Dual Pipe Length (feet)
with 1 long radius elbow with 1 long radius elbow on each pipe

PVC, CPVC or ABS Outlet Outlet Inlet/Outlet Inlet/Outlet Inlet/Outlet
SCH. 40 Pipe Size* 2" 3" 2" 2" 3" 2" 3" 3"
40,000 Btu/h input 80 150 40 40 50 50 90 90
60,000 Btu/h input 60 150 30 30 35 35 90 90

NOTES:
1. Subtract 2.5 feet [762mm] for each additional 2" [51mm] elbow and 3.5 feet [1.1m] for each additional 3" [76mm] elbow.
2. Two 45° elbows are equivalent to one 90° elbow.
3. One short radius elbow is equivalent to two long radius elbows.
4. Do not include termination elbows in calculation of vent length.
5. This table applies to elevations from sea level to 2,000 ft [610m]. For higher elevations, consult local codes for special requirements.
6. Only the above pipe materials are approved for use with G6 Condensing Appliances.
7. Single pipe installations must provide adequate combustion air in accordance with the National Fuel Gas Code

(ANSI Z223.1/NFPA-54) or, for Canadian installations, CAN/CGA B 149.1 and 149.2.
* For Canadian installations, all combustion air and vent pipes must be CSA or ULC certified schedule-40 PVC, PVC-DWV or ABS-
DWV pipe and cement. In Canada, all plastic pipe must be certified to ULC S636.

Table 2: Capacity Table

CAUTION
Combustion air must not be drawn from a corrosive
atmosphere.



Figure 3 below illustrates vent and combustion air pipe
sizes exiting the appliance. Transition to the correct pipe
size must be done close to the appliance so that the full
length of pipe is of proper size.

If breakable connections are required in the combustion
air inlet (if present) and exhaust vent piping, then straight
neoprene couplings for 2" or 3" [51 or 76mm] piping with
hose clamps can be used. These couplings can be
ordered through your local appliance distributor.
This appliance has been certified for installation with

zero clearance between vent piping and combustible
surfaces. However, it is good practice to allow space for
convenience in installation and service.

Location of Outdoor Terminations
Vent and combustion air intake terminations must be

located to ensure proper appliance operation and to con-
form to applicable codes. Figure 4 below illustrates
necessary distances from the vent termination to windows
and building air intakes. In Canada, the Canadian Fuel
Gas Code takes precedence over these instructions.
Specifically, all minimum distance requirements with
respect to termination of the vent piping listed below
(items 1 through 8).

The following list is a summary of vent terminal location
requirements:
1. The termination must be 12" [305mm] above snow
level or grade level whichever is higher. See the figure
below for alternate method to achieve 12" [305mm]
above snow level.

2. The minimum distance for a direct vent (one-pipe
installation) from any door, (openable) window, or
gravity air inlet is 4 feet [1.2m] below, 4 feet [1.2m]
horizontally, or 1 foot [305mm] above.

3. The minimum distance for a direct vent (two-pipe
installation) from any door, (openable) window, or air
gravity inlet is 1 foot [305mm] below, 1 foot [305mm]
horizontally or 1 foot [305mm] above.

4. For one-pipe installations, the recommended (not
required) minimum distance from an inside corner
formed by two exterior walls is 6 feet [1.8m].

5. The vent termination for a one-pipe installation shall be
a minimum of 3 feet [914mm] above any forced air
inlet within 10 feet [3.0m].

6. The vent termination shall be located at least 4 feet
[1.2m] horizontally from any electric meter, gas meter,
regulator and any relief equipment. These distances
apply ONLY to U.S. installations. In Canada, the
Canadian Fuel Gas Code takes precedence.

7. Avoid areas where condensate drainage may cause
problems by dropping on planters or sidewalks, etc.
Also ensure that exhaust gases will not impinge on win-
dows or building surfaces, which may be compromised
or damaged by condensation. Do not install the vent
terminal such that exhaust is directed into window
wells, stairwells, into alcoves or similar recessed areas,
and do no terminate above any public walkways.

8. Select the point of wall penetration where the minimum
1/4" per foot [6mm per 305mm] of slope up can be
maintained.

2" [51mm] PVC
Exhaust Vent

All Models

Furnace Top

Combustion Air Inlet Pipe Collar
Diameter 3" [76mm] for coupling or reducer

Figure 3: Appliance Pipe Adaptations

Forced
Air Inlet

3 ft. min.

Gra
de

Less
than 10 ft. Mechanical draft

vent terminal

Direct vent terminal -
more than 50,000 Btuh

Mechanical draft
vent terminal

Mechanical draft
vent terminal

Direct vent terminal -
50,000 Btuh or less

4 ft. min.

9"

9" =
3 ft =
4 ft =
10 ft =
12 ft =

229mm
914mm
1.2m
3.0m
3.7m

4 ft. min.

12 ft. min.

12 ft. min.

12
ft. m

in.12 f
t. m

in.

12 f
t. m

in.

Figure 4: Vent Termination Clearances

Pipe Coupling

Outside Wall

1/2" [13mm]
Armaflex Insulation

or Equivalent

Support
12" [305mm]

Above normally
expected snow level

12" [305mm] Minimum
19" [483mm] Maximum

Vent Configuration to
provide 12" [305mm] minimum

height above snow level

Figure 5: Alternate Horizontal Vent Installation
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CAUTION
For optimum performance, vent the appliance through a
wall which experiences the least exposure to winter
winds.
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Horizontal Venting
Vent and combustion air intake terminations must be

as shown in Appendix I-1.

For horizontal venting, one of the following kits is
recommended:

For Canadian installations please refer to the Canadian
Installation Code (CAN/CGA-B149.1 or 2) and/or local
codes.
The kit consists of two face plates and an insulating

gasket to seal the exterior surface. A hole sized closely to
the pipe diameter must first be cut through the wall. A
short length of pipe is then cut such that it can penetrate
the wall and be held in place by closely fitting standard
couplings. The face plates are retained on both sides of
the wall by the couplings and the gasket is retained
against the wall by the outer face plate. Face plates must
be fastened to the wall and the outside one must be
flashed as appropriate to prevent entry of water.
When the above kits are not used the following steps

are required:
1. Check the hole size cut through the exterior wall.
Ensure that the hole diameter is less than the diam-
eter of the couplings to be used.

2. Extend the vent pipe through the wall approximately
1" [25mm] and seal the area between the wall and
pipe.

3. Apply couplings to the vent pipe on the interior and
exterior sides of the wall to ensure the pipe cannot
be pushed or pulled through the wall.

4. Ensure the combustion air inlet pipe (for a two-pipe
installation) has a 90° termination elbow as shown in
Appendix I-1 and I-2.

Note that a combustion air intake must be provided
with an elbow opening downward. The screen provided
with the appliance must be installed in the elbow to pre-
vent entry of debris or creatures.
When the vent pipe must exit an exterior wall close to

the grade or expected snow level, a riser should be pro-
vided as shown in "Alternate Horizontal Vent Installation".
Insulation is required to prevent freezing of this section of
pipe.

Vertical Venting
Appendix I-2 shows the proper installation and clear-

ances for vertical vent termination. The roof penetration
must be properly flashed and waterproofed with a plumb-
ing roof boot or equivalent flashing. Termination spacing
requirements from the roof and from each other must be
per Appendix I-2.
Vent and combustion air piping may be installed in an

existing chimney which is not in use provided that:
a. Both the exhaust vent and air intake run the length
of the chimney.

b. The top of the chimney is sealed and weather-
proofed.

c. The termination clearances shown in Appendix I-2
are maintained.

d. No other gas fired appliances are vented through the
chimney.

Vent Freezing Protection
When the vent pipe is exposed to temperatures below

freezing (Ex. When it passes through unheated spaces,
chimneys, etc.), the pipe must be insulated with 1/2"
[13mm] thick sponge rubber insulation, Armaflex-type
insulation or equivalent. Insulation pipe is important to
avoid condensate icing. For extremely cold climates or
for conditions of short appliance cycles (Ex. Setback
thermostat conditions), the last 3 feet [914mm] of vent
pipe can be reduced one nominal pipe size provided that
the total vent length is at least 15 feet [4.6m] in length
and the vent is sized in accordance with the venting
requirements (Table 2) before this reduction is applied.
(Ex. 3" to 2-1/2" [76 to 64mm] or 2" to 1-1/2" [52 to 38mm]).
Smaller vent pipes are less susceptible to freezing, but
must not be excessively restrictive.

Concentric Vent Termination
A concentric vent termination is approved for use with

the ERV1100w (Kit PN 209454). For proper installation of
concentric vent termination, follow the instructions provided
with the kit.

Conversion Kits
Conversion of this appliance to use LP/propane gas

must be made by qualified service personnel, using only
approved parts.

High Altitude Application
High altitude application with this appliance can be field

performed by a simple adjustment of manifold pressure,
and if necessary, changing the orifices. The changes
required depend on the installation altitude and the heat-
ing value of the gas. The gas heating value based on sea
level can be obtained from your local gas utility. The heat-
ing value of gas at high altitude is always lower than the
sea level heating value. The heating values used in
Tables 3 and 4 are based on sea level values.

2" PVC 3" PVC
Through-the-wall Exterior PN 209352 PN 209353
Vent Mounting Kit
Neutralizer Kit - All Models PN 209352 PN 209352

WARNING
Ensure that the combustion air vent and the exhaust
vent are configured as shown in Appendix I-1. Improper
vent termination can cause recirculation of the flue
gases, resulting in appliance vibration. In severe cases,
the appliance will cycle due to the intermittent contact
between the flame and the flame sensor. If you note
oscillations occurring, check the vent configuration.
Make sure that the exhaust vent does not have a 90°
termination.



Natural Gas High Altitude Conversion
All factory shipped appliances are ready to operate

between zero and 4,999 feet above sea level. For higher
altitudes (between 5,000 and 10,000 feet above sea
level), conversion can be achieved simply by adjusting
the appliance manifold pressure as shown in Table 4.

LP/Propane Gas Sea Level and High Altitude
Conversion
Conversion of this appliance to utilize LP/propane gas
must be made by qualified service personnel, using fac-
tory authorized or approved parts. Conversion to
LP/propane gas can be accomplished by first replacing
the natural gas orifices with the appropriate LP/propane
orifices shown in Table 5.
NOTE: For installations between zero and 5,000 feet

[1,524m] above sea level, a #54 or #55 drill size
orifice should be used depending upon the rated
firing rate of the unit (see Table 5). However, for
installations more than 5,000 feet [1,524m] above
sea level, a #55 or #56 drill size orifice should be
used. After changing the orifices, use Table 4 to
determine the appropriate manifold pressure for
your installation. Conversion to LP/propane, sea
level, and high altitude is detailed in the installa-
tion instructions provided with the conversion kit.
Approved conversion kits are listed below.

United States: LP/Propane Gas Sea Level and High
Altitude Conversion Kit (PN 209453)

Canada: LP/Propane Gas Sea Level and High Altitude
Conversion Kit (PN 209455)

Gas Supply and Piping

General
A typical gas service hookup is shown in Figure 6.

When making the gas connection, provide clearance
between the gas supply line and the entry hole in the gas
burner casing to avoid unwanted noise and/or damage to
the gas burner.
All gas piping must be installed in compliance with local

codes and utility regulations. Some local regulations
require the installation of a manual main shut-off valve
and ground joint union external to the gas burner. The
shut-off valve should be readily accessible for service
and/or emergency use. Consult the local utility or gas
supplier for additional requirements regarding placement
of the manual main gas shut-off. In the absence of local
codes, the gas line installation must comply with the lat-
est edition of the National Fuel Gas Code (ANSI Z223.1)
or (CAN/CGA B149.1 or .2) Installation Codes.

An 1/8" [3mm] NPT tap must be installed in the gas line
to the unit for use when measuring the gas supply pres-
sure. The tap should be readily accessible for service
use. A drip leg should be installed in the vertical pipe run
to the unit. Table 6 lists gas flow capacities for standard
pipe sizes as a function of length in typical applications
based on nominal pressure drop in the line.

IMPORTANT NOTES:
1. Gas piping must not be run in or through air ducts,
chimneys, gas vents, elevator shafts, etc.

2. Compounds used on threaded joints of gas piping
must be resistant to the actions of liquefied petroleum
gases.

3. The main manual gas valve and main power discon-
nect to the gas burner must be properly labeled by
the installer in case emergency shutdown is required.

Shut-Off Valve
with 1/8" [3mm] NPT

plugged tapNOTE: Some utilities require the Shut-Off Valve
to be 4 to 5 feet [1.2 to 1.5m] above floor.

Dripleg

Ground Joint
Union

Automatic Gas
Valve (with

manual shut-off)

Burner
Assembly

Manifold

Figure 6: Typical Gas Service Connection

WARNING
This appliance was equipped at the factory for use with
natural gas only. A special kit, supplied by the manufac-
turer, is required to convert the appliance to operate on
LP/propane gas. Failure to use the proper conversion kit
can cause fire, explosion, property damage, carbon
monoxide poisoning, personal injury or death.
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The cubic feet per hour listed in the table above must be
greater than the cubic feet per hour of gas flow required
by the gas burner. To determine the cubic feet per hour of
gas flow required by the gas burner, divide the input rate
of the gas burner by the heating value of the gas:
Cubic Feet/Hour Required: Input to Gas Burner (Btu/hr)

Heating Value of Gas (Btu/Cu. Ft.)

Leak Check
After the gas piping to the gas burner is complete, all

connections must be tested for gas leaks. To check for
leaks in gas piping systems, use only a soap and water
solution or other approved method.

IMPORTANT NOTE:When pressure testing the gas sup-
ply lines at pressures greater than 1/2 psig (14 inch W.C.),
the gas burner must be disconnected from the gas supply
piping system to prevent damage to the gas control valve.
If the test pressure is less than or equal to 1/2 psig (14
inch W.C.), the gas burner must be isolated from the gas
supply line by closing the manual shutoff valve.

Conversion
Conversion of this gas burner to use LP/propane gas

must be made by qualified service personnel, using only
factory authorized or approved parts.

- 12 -

Capacity of Black Iron Gas Pipe (cu. ft. per hour)
For Natural Gas (specific gravity - 0.60)

Nominal Length of Pipe Run
Black Iron (feet)

Pipe Diameter
(in.) 10 20 30 40 50 60 70 80
1/2 130 90 75 65 55 50 45 40
3/4 280 190 150 130 115 105 95 90
1 520 350 285 245 215 195 180 170

1 1/4 1050 730 590 500 440 400 370 350
1 1/2 1600 1100 890 760 670 610 560 530

For a Natural Gas Sea Level Heating Value of 800 to 899 Btu/cu.ft.
Elevation (feet above sea level)

0-1,999 2,000-4,999 5,000-5,999 6,000-7,999 8,000-10,000
Manifold Pressure Setting (in WC) 3.5 3.5 3.5 3.5 3.0

For a Natural Gas Sea Level Heating Value of 900 to 999 Btu/cu.ft.
Elevation (feet above sea level)

0-1,999 2,000-4,999 5,000-5,999 6,000-7,999 8,000-10,000
Manifold Pressure Setting (in WC) 3.5 3.5 3.5 3.2 2.8

For a Natural Gas Sea Level Heating Value of 1,000 to 1,100 Btu/cu.ft.
Elevation (feet above sea level)

0-1,999 2,000-4,999 5,000-5,999 6,000-7,999 8,000-10,000
Manifold Pressure Setting (in WC) 3.5 3.5 3.0 2.8 2.5

Elevation (feet above seal level)
0-1,999 2,000-4,999 5,000-5,999 6,000-7,999 8,000-10,000

Manifold Pressure Setting (in WC)
for an LP Gas Heating Value 10.0 8.5 10.0 9.0 8.5
of 2,500 Btu/hr.

Table 3: Manifold Pressure (in WC) for Natural Gas at Various Altitudes

Table 4: Manifold Pressure (in WC) for LP/Propane Gas at Various Altitudes

Table 5: Natural and LP Gas Orifice Sizes

Elevation (above sea level) 0 to 4,999 feet 5,000 to 10,000 feet
Gas Appliance Rating Orifice Drill Size Orifice Drill Size

Plate Input (Btu/h) Nat LP Nat LP
45,000 44 54 44 55
60,000 45 55 45 56

Table 6: Gas Pipe Capacity

CAUTION
Do not use matches, lighters, candles or other sources
of open flame to check for gas leaks.



High Altitude Derate
The input rating on the gas burner nameplate applies

for elevations up to 2,000 feet [610m] above sea level.
For elevations above 2,000 feet [610m], the input must
be derated by 4% per 1,000 feet [305m]. For example, at
an elevation of 5,000 feet [1,524m], the gas burner
should be derated by 20%. This is necessary to compen-
sate for changes in gas flow rate and burner operation.
Table 5 shows the approximate orifice size for reducing

the input rate of an appliance installed at elevations of
2,000 feet [610m] and higher.
Example 1:

Elevation: 3,890 feet [1186m]
Type of gas: Natural

Gas Burner Capacity: 72,000 Btu/h
Orifice as shipped: #43 Drill

See Table 5 for natural gas, find the Gas Appliance
Rating Plate Input Btuh and follow across the table for the
elevation 2,000 - 4,000 column. From the table, choose a
#44 orifice. Install a #44 orifice in every burner and check
the firing rate per the "Verifying and Adjusting Firing
Rate" section. The firing rate in this example must not
exceed 81,000 Btuh.
NOTE: The density of air decreases with increasing ele-

vation above sea level. This reduces the quantity
of combustion air drawn into the gas burner
under normal operation and requires the unit be
derated by using smaller gas orifices. The gas
heating value must be for the altitude at which the
gas burner is applied. At 5,000 feet [1,524m] for
example, the heating value of the gas is about
84% of the sea level value.

"A" Coil Mounting
Position the cooling coil over the opening in the top of

the unit. The connection lines must face to the left as
shown. Ensure not to damage the foil faced insulation.

Lower the top plenum over the coil and ensure that the
coil fits closely to the separator panel walls and is square
with the main cabinet.

Attach the coil to the top of the cabinet with brackets
provided. Make solder connections as required.

Make condensate drain line connections as required
using plastic hose and fittings provided. The cooling coil
condensate drain line can be tee’d into the gas module or
run separately to the building connection.

WARNING
This gas burner was equipped at the factory for use with
natural gas only. A special kit, supplied by the manufac-
turer, is required to convert the gas burner to operate on
LP/propane gas. Failure to use the proper conversion kit
can cause fire, explosion, property damage, carbon
monoxide poisoning, personal injury or death.

Coil

Condensate
Drain Hose

Top View
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