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Safety Considerations
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.

General Information

HRV2000i
This indoor ventilator is intended for installation within a

suspended ceiling space or mechanical room.

HRV2000e
This rooftop ventilator is intended for installation on a

rooftop with a factory supplied or field supplied roofcurb.
These ventilators provide 100% outdoor air ventilation

and heat recovery between the exhaust and supply
airstreams. The Heat Recovery Ventilator (HRV) uses a
flat plate heat exchanger which may be more suited to
some applications requiring stringent cross contamination
control.
These models are effective in cold climates and use

various types of frost control or frost prevention to ensure
operation when outside temperatures are extremely low.
See Appendix A for more detailed equipment data.

Installation

Check Equipment
Move the unit to its installation location and remove pack-

aging. See Appendix A for unit weight and specifications.

Inspection
Inspect the equipment, exterior and interior, for damage.

Ensure that there is no damage to the internal components
such as fans, motors, dampers, flat plate heat exchangers,
insulation, drains and structures. File a claim with the ship-
ping company if the unit is damaged.

System Requirements
Consult National Electrical Code and local building codes

for special installation requirements. Note additional
requirements in Appendix A and in the Start Up Section.
The unit should be installed to allow easy access for

maintenance. Appendix C and D show minimum clear-
ance requirements between front access and any
obstruction to allow for removal of components (fans, fil-
ters, flat plate heat exchangers). The front of the unit is
defined in relation to the inlet ports and outlet ports on the
unit. Port location and overall dimensions shown in
Appendix C and D.

In cold climates with -5°F [-20°C] design, the unit must
be mounted in a dry area (not exceeding 30% RH) to
avoid water condensation on the cabinet during winter
operation. Alternatively, accommodation must be made
for condensation on the cabinet exterior. Heat recovery
models should be mounted in a heated space to prevent
drain lines from freezing. Do not mount units in an area
where exposure to hot chimneys, electrical panels or
other hazards will occur.
A mounting location close to an exterior wall will mini-

mize the length of insulated ductwork required. Appendix
B illustrates ductwork through exterior partitions. These
should be separated by a minimum of 8 feet [2438mm] to
avoid outside cross contamination.

Mount Unit
Indoor Installation - Ceiling Mount (HRV2000i)
The unit must be mounted level and may be hung with

threaded rod (field supplied) through the protruding frame
at the base of the unit. Hole centers are shown in the
dimension drawings in Appendix C. Do not block access
to panels as indicated above. Rubber or seismic vibration
isolation may be required in some regions (field supplied
and specified).

Outdoor Installation - Surface Mount (HRV2000e)
The unit may be secured to a metal or wooden curb fas-

tened to the floor. If securing the unit to the curb is
required, fasteners and isolators may be used at the
mounting points on the frame protruding from the unit (all
mounting hardware is field supplied and specified).
Space is required beneath the heat recovery model to

make drain connections.

Roofcurb
Care must be exercised in locating the roof opening.

The HVAC system should cross enough roof supports to
safely distribute the weight of the system over the roof.
For HRV2000e air duct sizes see Appendix E.
Remove curb from packaging. Assemble and install

accessory roofcurb in accordance with instructions
shipped with the curb. See Appendix E for curb dimen-
sions and typical installation. Install cant strip, flashing,
and roof felt as per Appendix E.

Ductwork must be attached to the roofcurb, not to the unit.
The roofcurb for the HRV2000e should be level

to ensure proper drainage. Use the unit frame as a refer-
ence for leveling. Consult with local authorities or your
local building code for minimal intake hood height from
the roof. This code will determine the height of the
roofcurb. See Appendix D for unit dimensions.

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

IMPORTANT
The gasketing of the unit to the roofcurb is critical for a
watertight seal. Install the gasket with the roofcurb as
shown in Appendix E. An improperly applied gasket can
result in water leaks and poor unit performance.



Ductwork Information
Make Duct Connections
Locations, sizes and labels of the ports for the units are

shown in Appendix C and D.
A section of straight duct approximately 36" [914mm]

long (10" x 14" [254 x 356mm]), minimum 3 duct
diameter long must be used immediately after the fans to
achieve good fan performance. Transitions (field sup-
plied) may be required to make connection with ductwork
that is properly sized for minimum noise and pressure
loss. Both duct connections to outside must be insulated
to avoid condensation and heat loss (HRV2000i). A
continuous integral vapor barrier must be used over the
duct insulation.
Airflow rate balancing dampers are recommended for

both supply and exhaust ducts to allow for adjustment of
airflows.
Flexible connectors should be installed close to the unit

in the duct leading to occupied spaces to minimize noise
transmission. All ports have 1" [25mm] flanges to facilitate
duct connection. Ensure that the fasteners used to make
duct connection do not interfere with fans or dampers in
the unit.
Electric preheat, if used as frost prevention (HRV2000i),

must be installed in the outdoor air duct at a minimum
distance from the unit port of 24" [610mm].

Field Fabricate Ductwork
On vertical discharge units, secure all ducts to the

roofcurb and building structure. Do not secure ductwork
to the unit. For duct size requirements, see Appendix D
or E. Insulate and weatherproof all external ductwork,
joints and roof openings with counter flashing and mastic
in accordance with applicable codes. Ductwork running
through roof decks must comply with local fire codes.
Ducts passing through unconditioned spaces must be
insulated, sealed and covered with a vapor barrier.
Flexible connectors should be installed close to the unit in
the duct leading to occupied spaces to minimize noise
transmission.

Drain Connections
Drain fittings are packaged inside the unit, fastened to

the drain pan. These require field installation and need
to be sealed with silicone to prevent leaking. Four
connections must be made at the bottom of the unit,
which will accept four 3/4" [19mm] NPT couplers (field
supplied). Drain fittings provided with the unit will accept
a 3/4" [19mm] NPT coupler.
A water trap must be provided in the drain line to

prevent sewer gases from entering the unit. Ensure ade-
quate slope to the drain line to allow for good drainage
(1/4"/foot [6mm/305mm] recommended minimum). See
Appendix G.

Drain lines must be field fabricated and supplied. Do
not solder connections when they are attached to the unit
because high temperatures may damage the plastic fit-
tings on the unit.
NOTE: Consult local building code for plumbing require-

ments in your area.

Rigging and Placing The Unit
Location
Maintain clearance around and above the unit to provide

proper airflow and service access. The fresh air intake
hood must be positioned away from sources of contami-
nation such as chimneys, exhaust vents, etc.
Positioning the fresh air intake opposite to the prevail-

ing winds will reduce entry of snow or moisture during
periods of high winds.

Spreader bars are required to prevent damage to roof
flange. Rollers may be used to move the unit across a
roof. Lifting holes are provided in the base rails as shown
in Appendix F. For weights and overall dimensions see
Appendix C and D.

Install Hoods
Intake and exhaust hoods for these models are shipped

separately from the unit. To install hoods, see Appendix F.
A quick connect for the damper motor is provided to con-
nect to the main body of the unit. Make sure that all the
screws are secured to maintain proper support and to
keep the seals watertight.

Install Access Panel Handles

Handles for access panels are provided but must be
installed on site. Handles and fasteners are secured inside
the unit. Remove from packaging and install according to
the drawing below.

Access Panel

Metal/or
Polyamide
Handle

#10 x 3/4 Screw

Access Panel

IMPORTANT
The hoods for this unit (HRV2000e) are not installed
from the factory and must be installed on site. They can
be installed prior to rigging the unit or after the unit is
installed. Hoods are shipped on top of the unit. When
rigging the unit, make sure that the hoods are secured
and are not damaged by the spreader bars. See
Appendix F for installing the hoods.
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IMPORTANT
Securing door fasteners too tightly has negative effects
on the door gasket and should be avoided.



Systems Integration

Forced Air System
When the heat recovery ventilator is installed in con-

junction with a forced-air system, the air handler and the
network of ducts associated with it are used to distribute
fresh air inside the building. If this type of system is used,
the main fan of the air handler must operate continuously
when the unit is on. Fan Interlock (see diagram below)
can be connected in the unit control box to the integrated
control board terminals J3-1 and J3-2. The controller
makes relay contact between these terminals when the
unit is operating.

Fresh air from the heat recovery ventilator should be
introduced into the return duct of the air handler at a point
no less than 6 feet [1829mm] upstream of the air handler.
The duct connection for return air to the HRV should be
made on the return air duct at least 2 feet [610mm]
upstream of the fresh air duct connection.

Separate Systems
Select locations for exhaust grilles and supply diffusers

to provide effective ventilation and avoid short circuiting
airflows through the space. Adjustable dampers should
be provided at every grille and diffuser to make balancing
of the system possible.

Exterior Hoods (Field Installed - HRV2000e)
The outside air intake hood must be positioned away

from sources of contamination. It should also be a
minimum of 8 feet [2438mm] from the exhaust hood or
according to local building code to prevent cross
contamination.
A screen grid is recommended to prevent intake of

debris and pests. It should be removable in cold climates
where frost blockage may occur.

Backdraft Damper (HRV2000i)
A backdraft gravity damper is supplied with defrost

units to be installed in the exhaust air to outside duct. This
damper is necessary to prevent air from entering the
building through the exhaust duct when the unit is in frost
control mode. The size of the damper is 12" x 26" [305 x
660mm] for the 2000 cfm units. Mount the damper in the
exhaust air to outside duct as shown in Appendix B.

Make Electrical Connections

Location of wire connections required are shown in
Appendix C and D.

Power Supply
Units are available in all voltages and phases. Please

see Appendix H for Electrical Data. These units may, or
may not, have a factory supplied disconnect switch. If dis-
connect is field supplied, provide a disconnect per the
NEC. Use copper conductors only.
All field wiring must comply with NEC and local require-

ments. In Canada, electrical connections must be in
accordance with CSA C22.1 Canadian Electrical Code
Part One.

Field Connection
A high voltage connection (shown below) is located on

the outside of the unit with knockout (See Appendix C and
D). A wiring diagram is located on the control box lid
inside the unit.

NOTE: If field installing a disconnect switch, a liquid tight
fitting must be installed to connect the disconnect
switch through the unit line voltage knockout.

Electrical Data
For more specific information including MCA, MOP and

HP options, see Appendix H.
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CONTROL BOARD

FAN INTERLOCK
CONTACTS

Y B

A B C D E F G

Fan Interlock

High Voltage Field Connection

3/4" LockNut

3/4" LockNut
(As seen from
inside the unit)

Rooftop Unit
(Cut-Away shown)

Line Disconnect Switch
(Cut-Away shown)

3/4" x 1-3/8" Liquid Tight Connector

WARNING
Unit cabinet must have an uninterrupted, unbroken elec-
trical ground to minimize the possibility of personal
injury if an electrical fault should occur. Failure to follow
this warning could result in the installer being liable for
the personal injury of others.
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Start Up

Controls
A low voltage remote control wiring interface is provided

on the unit. The installer must provide wiring for the
controls that may be supplied optionally. The control con-
nections are either 24 VAC or 12 VDC as described below.
Consult Appendix I for further reference. Terminals are
available for the following controls:
I-1 Wall Control Connections
Terminals labeled: "Black, Red, Green, Yellow"
12 VDC circuit, requires 4-wire LVT-24 gauge wire
minimum
Wall Control required

I-2 Occupied Timer/Sensor Connection
Terminals labeled: "Occupied Timer/Sensor"
Make with a dry contact to allow unit operation.
Programmed operation can be achieved with a timer.
Do not use these terminals if an Xtra or AquaAir
wall control is being used.

I-3 24 VAC Power Connection
Terminals labeled: "24 VAC (+/-), 40 VA"
24 VAC control transformer connection point. Can be
used in conjunction with optional control devices.

I-4 Remote Operating Switch Connection
Terminals labeled: "Low, Common and High"
Make a dry contact across Low and Common or High
and Common for desired speed. Single speed units
will activate with either Low or High made with
Common.

I-5 Dirty Filter Sensor Connection
Terminals labeled: "Dirty Filter Indicators"
Connection through these two terminals is made when
filters are dirty. Circuit capacity is 1.5A, 24 VAC. Light,
alarm or other device can be connected.

I-6 Unoccupied Recirc Contacts Connection
Terminals labeled: "Unocc Recirc Contacts"
24 VAC, applied for supply fan recirculation. Requires
recirculation defrost option.

Optional Controls Connections
See Appendix I for more information on the following:
I-7 CO2 Ventilation Control Connection
I-8 Low Temperature Control Connection
I-9 Smoke Detector Control Connection

Frost Control
The unit functions are controlled by integrated controls

including in the unit which may include Exhaust Only
Defrost or Recirculation Defrost. During cold outdoor air
temperatures, frost control cycles will remove frost from
the heat exchanger to maintain continuous operation. This
removal of frost occurs when a damper closes the outside
air port and allows room air to pass through the flat plate
heat exchanger. Each option has different frost control ini-
tiate temperatures and cycle times. The schedules are
shown at the end of this section.

Exhaust Only Defrost (Optional)
Frost removal occurs when the supply blower de-ener-

gizes, the outside air damper and the heat exchanger
damper close and the exhaust fan continues to draw only
warm room air through the flat plate heat exchanger to
maintain ventilation. This process removes the build up of
ice in the heat exchanger. Frost control is initiated at an out-
door air temperature of 23°F [-5°C]. The defrost/ventilation
cycle is time-based.

Recirculation Defrost (Optional)
The Recirculation frost control cycle is electronically con-

trolled in response to the outside air temperature. On a call
for defrost, the outside air damper closes, the exhaust fan
is de-energized and the supply fan circulates warm air
through the flat plate heat exchanger to remove the build
up of ice. It is possible to extend the frost control times
during very cold weather by removing the jumper JU1-F on
the circuit board. Frost control is initiated at an outdoor air
temperature of 23°F [-5°C]. The defrost/ventilation cycle is
time-based.

Sequence of Operation
Before start-up, check the unit for obstructive packag-

ing, objects near or in blowers, dampers, flat plate heat
exchangers, etc. Once installation is complete, check all
modes of operation to ensure that the unit is working
properly. Close the doors and check for operation on
'LOW-COM-HIGH'. Use a wall control or the dry contact
switching to run fan speeds, see Appendix I-1 and I-3.

Unit check points:
___ Power connected, no ventilation call: Both fans are

off, frost control damper (if equipped) closes off fresh
air from outside. External hood dampers (if equipped,
are closed).

___ Power connected, low speed call (if equipped): Both
fans on low speed, frost control damper closes (if
equipped) recirculation opening. External hood
dampers (if equipped) are open. If unit is single speed,
it will come on that speed on a call for low or high.

___ Power connected, occupied timer/sensor connection
open (unoccupied mode): Both fans are off, frost
control damper (if equipped) opens recirculation
opening. External hood dampers (if equipped) are
closed.

___ Power connected, recirculation defrost option is fac-
tory installed: Recirc contacts are closed, exhaust fan
is de-energized, supply fan runs and recirculation
damper closes.

Ventilation Time (Minutes)
HRV Type of Initiate Defrost Time/Run Time
Model Stage Defrost Temperature Standard Extended
2000e 1 R/E 23°F -5°C 6/60 10/28
2000i 2 R/E 5°F -15°C 6/32 10/28

3 R/E -21°F -30°C 6/19 10/15

Recirculation and Exhaust Only Defrost Table

Legend: R - Recirculation E - Exhaust Only
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Airflow Balancing
For maximum performance the unit must operate with

equal supply and exhaust flow rates. Flow Measuring
Stations (FMS) and magnehelic gauges can be used to
measure and compare supply flow with exhaust flow.
Appendix B shows proper installation of the FMS in the
"exhaust from space" and "supply to space" ducts for
measuring exhaust and supply flows respectively.
It is important to locate the FMS in the "warm side"

ductwork as described above to minimize the effect of dif-
ferences in air density, especially when balancing during
extremely cold outside conditions. Air density variations
can effect the FMS by more that 15%.
The FMS should be located downstream from straight

sections of duct and not immediately after fans or
obstructions that will cause turbulent flow. Appendix B
illustrates the minimum distance from fan elbows for best
operation.
Flow control dampers should be installed downstream

from the FMS so flow through the FMS is not disturbed.
Dampers can then be adjusted to equalize flow rated in
the ducts.

Setting Flow Rate
Flow rates should be balanced with units operating on

high speed. A damper must be used to establish the
minimum duct pressure required so fans do not operate
in overload regions. See Appendix J for airflow perfor-
mance charts. Set the dampers to establish the minimum
duct pressure required. Further adjust the dampers to
reduce flow to the desired, balanced rate.

System Service

Quarterly Maintenance

Quarterly maintenance should occur every three months
and include:

Air Filters
The standard medium efficiency filters are disposable

and should be replaced every 3 months. More frequent
replacement may be required under extremely dirty oper-
ating conditions. Replacement filters must be identical or
equivalent to original equipment in order to avoid
problems with excessive pressure drop, rigidity and filtra-
tion efficiency. For filter size specifications see Appendix A.

Filter Service
Remove the filter access door. The filters can be

removed simply by sliding them forward out along the filter
tracks. There are two filters per airstream.

Drain Pans and Interior of Unit
With the filters removed from the unit, the foil-faced

insulation surfaces and drain pans should be wiped clean
with a soft cloth and mild cleaning solution. Also ensure
that the drain fittings are free from dirt and are draining
freely.

Annual Maintenance

Air Filters
The standard medium efficiency filters are disposable

and should be replaced every 3 months. More frequent
replacement may be required under extremely dirty oper-
ating conditions. Replacement filters must be identical or
equivalent to original equipment in order to avoid prob-
lems with excessive pressure drop, rigidity and filtration
efficiency. For filter size specifications see Appendix A.

Drain Pans and Interior of Unit
Wash the foil-faced insulation surfaces and wipe the drain

pans with a soft cloth and mild cleaning solution. Check the
drain fittings to ensure that they are draining freely.

Flat Plate Heat Exchanger
The flat plate heat exchanger must be handled with

care. Remove the flat plate heat exchangers by sliding
them out from the tracks holding them in place. In order
to ensure maximum efficiency of the partitions, it is rec-
ommended that the heat exchanger be cleaned once a
year following the season of most intense use. For alu-
minum and polypropylene media, allow the heat exchang-
er to soak for three hours in warm water and mild soap.
Rinse under a heavy stream of water. For HM heat
exchangers, use a vacuum cleaner or low pressure air. It
is not recommended to use solvents or detergents as

Filters

Filter Access
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WARNING
Disconnect the main power switch to the unit before
performing service or maintenance. Electric shock can
cause personal injury.

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

CAUTION
Hot water and strong cleaning agents could damage the
heat exchanger. Ensure the heat exchanger is returned
to the unit in the correct orientation. Failure to do so may
result in damage to the exchanger. Follow instructions
on the label.
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these may damage the media or structure of the heat
exchanger. When replacing the flat plate heat exchanger
sections, ensure they are of the proper vertical orienta-
tion. Failure to do so may result in low airflow on the
exhaust airstream due to system pressure trapping or
holding condensate in the flutes.

Fans
The blower wheels and fan housing should be checked

for dirt build-up. If they are dirty, it will be necessary to
remove the blower assembly to clean the dust out
through the fan mouth.

System Operation Check
Verification of all control modes should be checked to

ensure proper operation. Refer to Start Up Section.

Motor and Blower Removal

Disconnect the 4 wire service connector between the
motor and the control box (#1, Figure 1). Loosen the two
front bolts (#2, Figure 1). Remove the two back bolts (#3,
Figure 1). Slide the fan assembly away from the discharge
opening and lift out of the unit.

Motor and Blower Service
The belt tension is adjusted by positioning the rotating

motor base plate (see Figure 2). Set adjustment for prop-
er belt tension. The fan RPM can be adjusted to achieve
the design airflow by setting the adjustable sheave on the
motor shaft. The pulley set screw torque setting is 110
in.lbs to 130 in.lbs.

Belt Tension Adjustment
Excessive belt tension is the

number one cause of blower bear-
ing failure. Proper belt tension and
pulley alignment are essential for
trouble free operation. A simple
"Rule of Thumb" for checking belt
tension is illustrated on the left.
When the belt is grasped as
shown, a total deflection of approx-
imately 1" [25mm] should be
attained. Insufficient deflection
indicates that the belt is too tight,
which may result in noise from
excessive vibration, premature
bearing failure and short belt life. Tight belts may overload
a motor that would otherwise be adequate.
Loosen the two pivot bolts (#1, Figure 2). Loosen the

two adjustment bolts (#2, Figure 2). Rotate the motor and
base plate to achieve the maximum belt deflection as
described above. Tighten the drive belt side adjustment
bolt. Adjust the motor plate so that the sheave and pulley
faces are parallel and the belt is aligned. Tighten the
remaining adjustment bolt and the two pivot bolts.

WARNING
Disconnect the main power switch to the unit before
performing service and maintenance procedures.

Figure 1: Supply Fan

#1

#3
(x2)

#2
(x2)

Figure 2: Motor

#1
(x2)

#2
(x2)

Motor Base Plate


