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INSTALLATION INSTRUCTIONS
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ENERGY RECOVERY WHEEL

INSTALLATION INSTRUCTIONS FOR ENERGY RECOVERY WHEEL(PIVOTING) USED

WITH "L™ SERIES (090-150) 7.5 TO 12 TON SERIES UNITS

i- SHIPPING AND PACKING LIST

Package 1 of 1 contains:
1 - Energy Recovery Wheel Assembly
1 - Qutdoor Fresh Air Hood with Filter
1 - Qutdoor Exhaust Hood with Filter
1 - Bottom Support Plate
1 - Bag Assembly
a.) Gasketing 1" and V4"
b.) Wiring harness and hardware for
attachment to economizer.
¢.) Damper switch kit{s).

li- SHIPPING DAMAGE

Check unit for shipping damage. Receiving party
should contact last carrier immediately if shipping
damage is found.

il- GENERAL

These instructions are intended as a general guide and
do not supersede local codes in any way. Authorities
having jurisdiction should be consulted before
instaliation.

IV- REQUIREMENTS

When installed, the unit must be electrically wired and
groundad in accordance with local codes or, in the
absence of local codes, with the current National
Electric Code, ANSI/NFPA No. 70.

VI- APPLICATION

Energy Recovery Wheels (ERW) are used with "L"
Series units equipped with an economizer. These
wheels conserve energy by mixing warmer gir with
cooler air in the following manner:

Recovery Wheel Mode

The Recovery Wheel mode is accomplished by two
blowers providing continuous exhaust of stale indoor
air and replacement by equal amount of outdoor air,
Energy recovery is achieved by slowly rotating the
energy recovery wheel within the cassette frame
work. In winter, the ERW absorbs heat and moisture
from the exhaust air stream during one half of a
complete rotation and gives them back to the cold,
drier intake air supply during the other half rotation.
In summer, the process is automatically reversed.
Heat and moisture are absorbed from incoming fresh
air supply and transferred to the exhaust air stream.
This process allows outdoor air ventilation rates to be
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increased by factaors of three or mare without
additional energy penalty or increase in size of heating
or air conditioning systems.

V- RIGGING UNIT FOR LIFTING
1- Maximum weight of unit is --- 600 Lbs (crated).

2- Remove crating and retrieve bag assembly that is
attached to center deck support post on open end
of ERW.

3- All panels must be in place for rigging.

4- Lifting lugs are supplied with the unit. Loosen
machine bolts and rotate lifting lug as shown in
Figure (1). :

LIFTING LUGS (4)

ACCESS PANEL

FIGURE 1




Vil- INSTALLATION

NOTE: The ERW unit is equipped with a support block
that must be removed to sallow the unit to
change operating modes. This block may cause
damage to system if not removed.

1- Disconnect all power to unit.

Mm WARNING

2-Remove the rooftop unit horizontal return air access
panels. Also remoave any hoods and/or power
exhaust equipment. Discard hoods, power exhaust
equipment, and horizontal return air access panels.

A CAUTION

3-Open filter access door. Verify and/or install an
internal rmodulating economizer.

4-Attach P153 wire harness to internal economizer
damper motor using hardware provided in bag
assembly. Refer to Figure (2} for field wiring
diagram. Remove wire from (#2) terminal on
damper motor {B7). Join removed wire with green,
orange, and pink wire from P153 harness
assembly; connect al! wires to damper motor (B7)
terminal (#2). [See Hlustration #1].

5-Remove existing wire from (#1) terminal on damper
motor {B7). Join removed wire with black wire from
P153 harness assembly; connect both wires to
damper motor (B7) terminal (#1).

6-Remove enthalpy contro! {A7) and associated wiring
from its physical position and unplug (P104) from
{J104). Retain (DO NOT DISCARD) this assembly
for it will be used later in these instructions. Plug
in {(P104) from the wire hamess[Purple and Blue
wires] into jack {J104).

7-Secure end switchles) to the damper assembly.
Damper rotation trips the end switch - installation
position determines economizer and power axhaust
mode.

8- Route excess wiring so it does not interfere with
dampers and damper motor rotation. Locate wire
harness plug {P153) in exhaust air stream so
connection can be made with ERW after unit is set
in place.

Note-Complete low voltage field wiring as shown in
Figure {2).

9-Position bottom support plate with notched flange
pointing away from rooftop unit. Center the plate
beneath the horizontal return air opening and secure
in place. See Figure (3).

10-Attach provided gasketing material {1") to seal
front and back edge of unit division panel.

11-Remove screws that are attaching top panel to
vertical support panels around the horizontal
exhaust air opening of rooftop unit. Raise top
panel to give at least 2" of clearance above vertical
supports (center and corner).

12-Attach provided gasketing material {1/4") to face
of ERW unit to prevent air leakage.

13-Using lifting lugs, raise ERW unit approximately
three (3) feet. Remove nut and bolt assembly to
slide telescoping part of leg out of guide from the
top and reinsert into bottom of guide having
attached flat foot under unit. Do not fasten tightly,
adjustrment will need to be made when unit is put
into position. See Figure (4).

14-Lift and move ERW unit into position in front of
horizontal exhaust air opening.

NOTE: A treated 2"x 6"x 60" piece of wood or
equivalent should be used under feet of
standoff legs to prevent roof penetration. See
Figure (5).

ILLUSTRATION 1
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NOTES
¥, MOVE WIRE .L3-3 AT TB34 TO {A) ON COIL OF X3,

TB34

2. REMOVE ENTHALPFY CONTROL (A7) AND ASSIOCIATED WIRING, THEN INSTALL IN ERW,
3. REMOVE JUMFER YO INSTALL FIFLD OPTIONAL LOW AMBIENT SWITCH.

Y
P

15-Lower ERW into bottom support plate catching the
front edge of the ERW bottom into the 1-1/2"
flange. Tuck the front top flange of ERW under the
rooftop unit top panel and secure. Use existing
screws to securely fasten ERW to rooftop unit.
With the ERW in place, adjust the standoff legs to
level and support ERW against rooftop unit,
Tighten securely. Rotate lifting lug to original
position and tighten machine bolts.

16- Seal, if required, along face {top and sides) of ERW
unit where it meets rooftop unit to insure no air
leakage.

17-Remove ERW access panels [Figure {6)] to connect
field wiring. Connect wire hamess plug {P153) and
jack (J153) of ERW control wiring together in
exhaust air section. Mount [formally removed]
enthalpy control {Honeywell C7400) in fresh air
hood using existing screws to securely fasten.
Insert female terminals of purple wire to {(+}
terminat and blue wire to (S) terminal of enthalpy
control.

18-Remove ERW support block to allow wheasl rotation
when unit is placed into operation. Refer to Figure
(7).

19-All electrical connections must conform to any
local codes and the current National Electric Codes
{(NEC) and Canadian Elaectric Code {(CEC). Refer
closely to unit wiring diagram in unit and/or in
these instructions for proper wiring connections.
Refer to the unit nameplate for minimum circuit
ampacity and maximum overcurrent protection
siza. Electrical data is listed on unit rating plate
and motor nameplates.

20-Connect line voltage power supply to ERW unit
from rooftop unit disconnect switch.

21-Ground unit with a suitable ground connection
either through unit supply wiring or an earth
ground.

NOTE- Unit voltage entries must be sealed weather
tight after wiring is complete.
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22-Replace access panels onto the ERW unit and
secure.

23-Important: At control panel of rooftop unit, remove
red wire {J3-3) from terminal strip {TB34) and
install on {A) terminal of (K3) blower contactor.

24-Close access panel on the rooftop unit and secure.
25-Restore power to unit.

26-Clean-up once ERW is operating propery. Caulk
any open joints, holes or seams to make the units
completely air and water tight.

27-Leave this instruction manual with owner or in an
envelope to be kept near the unit.

VHI-OPERATION
HOW IT WORKS

The patent pending unit contains an Energy Recovery
Wheel that is a new concept in rotary air-to-air heat
exchangers. Dasigned as a packaged unit for ease of
instaflation and maintenance, only matching up to
rooftop unit with an internal economizer and
connection of electrical power is requiraed to make the
system operational. The concept consists of a unigue
rotary energy recovery wheel that pivots in and out of
fresh air streams within a heavy duty, pemanently
installed biower cabinet that provides ready access to
all internal components. The Energy Recovary Wheel
is 36" in diameter containing eight energy transfer
segments, wheael drive motor with belts and air seals.
Each energy transfer segment weighs three pounds
and has 125 square feet of transfer surface area. The
segments snap in place between the stainless steel
spring retainers and are permanently bonded with a
dry desiccant coating for total enthalpy recovery.

When slowtly rotating through counterflowing exhaust
and fresh air streams the ERW absorbs sensible heat
and latent heat from the wammer air stream and
transfer this total energy to the cooler air stream during
the second half of its rotating cycle. Rotating at 30
revolutions per minute, the wheel provides constant
flow of energy from warmer to cooler air stream. The
large energy transfer surface and laminar flow through
the wheel causes this constant flow of recovered
energy to represent up to 85% of the difference in
total energy contained within the two air streams.

Sensible and latent heat are the two components of
total heat. Sensible heat is energy contained in dry air
and latent heat is the energy contained within the
moisture of the air. The latent heat load from the
outdoor fresh air on an air conditioning system can
often be two to three times that of the sensible heat
load and in the winter it is a significant part of a
humidification heat load.

During both the summer and winter, the ERW transfers
moisture entirely in the vapor phase. This eliminates
wet surfaces that retain dust and promote fungal
growth as well as the need for a condensate pan and
drain to carry water.

FIGURE 7
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Because it is constantly rotating when in the air
stream, the ERW is always being cleared by air, first
in one direction then the other. Because it is always
dry, dust or other particles impinging on the surface
during one half cycle, are readily removed during the
next half cycle.

During the heating season, when outdoor air
temperatures are below 5 degrees Fahrenheit, it is
recommended to use the (optional) low ambient kit
{field installed).

Recovery Whael Mode

On a thermostat call for blower operation in heating,
cooling or continuous blower, the ERW media will
rotate between fresh air and exhaust air streams. Both
the fresh air blower and (1) one exhaust air blower
will also be operating to overcome the air resistance
of the ERW media. The ERW unit will operate in this
mode until economizer mode is activated. See Figure
{B).

Economizer/Powar Exhaust Mode

On the activation of the economizer mode [closure of
damper switch], the ERW unit will shutdown for
approximately 120 seconds te allow the ERW maedia
to pivot out of the air stream. After the 120 second
timer has been satisfied, the exhaust air blower will
operata. The ERW unit will act as 2 100 % power
exhaust unit. See Figure {9).

This mode will ¢continue until economizer has been
deactivatad. The exhaust air blower will shut down
and the 120 second timer will be activatad. During
this time period the ERW media will pivot back into
the air stream. When timing is complete the unit will
operate in the Recovery Whesl Mode. See Figure (8).

IX-System Check
1-Disconnect ERW main power.

2-Remova ERW control access panel and instali
jumper at low voltage terminal strip between
"TB37-1 and TB37-2". Wheel should pivot out of
air stream.

Note: If Low ambient kit is used the jumper between
TR37-5 & TB37-6 should be removed. Also if
system check out is being conducted at low
ambient temperatures, technician should be
aware that this kit can cause system not to
operate.,

3-Turn thermostat to "Cont™ for blower operation.

4-Restore power to unit. Observe ERW drive motors
{damper motor) for wheel and dampers, it should
pivot wheel out of air stream, opening fresh air
dampers and 120 seconds later the exhaust blower
will operate .

5-Remove jumper(s) from low voltage terminal block
{TB37). View pivoting of media back into air stream
and closing of fresh air dampers. After 120 second
timer has cycled then both fresh air blower and one
exhaust air blower will operate,
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6-Verify that the ERW (3) three phase blower motors
are phased sequentially ensuring correct rotation
and operation.

a.} Disconnect power.

b.) Reverse any two field power leads to the ERW,
c.) Reapply power.

A-Economizer Settings

Refer to economizer instructions for minimum air flow
requirement. The damper and switch setting on the
internal economizer damper assembly is field
adjustable to any position above minimum air flow for

fresh air requirements at the customers specified
conditions.

RECOVERY WHEEL MODE

FIGURE 8
ECONOMIZER/POWER EXHAUST MQODE

FIGURE 9




B- Blower Speed Adjustment

Blower speed selection is accomplished by changing
the sheave setting on both fresh air and exhaust air
blowers. All blowers are factory set at "closed™ for
maximum airflow. To determine air flow setting,
external static pressure readings will need to be read
across the ERW. See Figure {10) for location to take
pressure readings. Refer to blower performance Table
#1 showing specific air volumes at various speeds.
The table is for balanced air flows (fresh air and
exhaust air are equal), unbalanced airflow wili effect
ERW performance. Table #2 shows the correction
factors applied for unbalanced flows and its effect on
whee! and system performance. Table #3 shows the
exhaust air blower performance of the ERW when in
the power exhaust mode using the reading from Table
#1 (tums) and knowing the pressure drop of the
exhaust air duct work,

9-Disconnect main power to unit before making
adjustment to economizer and/or ERW unit.

10-Replace ERW control access cover.

11-Set thermostat to normal operating position.
12-Restore power to unit.

X-MAINTENANCE

1-All motors use prelubricated sealed bearings; no
further lubrication is necessary.

2- All blower assemblies use sealed ball bearing; no
further lubrication is necessary.

3-Make visual inspection of dampers, linkage
assemblies and ERW rotating bearings during
routine maintenance. Filters should be checked
periodically and cleaned when necessary. Filters are
located in fresh air and exhaust hoods. DO NOT
replace permanent filters with throw-away type
filters.

4-Eight pie-shaped ERW segments, are seated on
stops between the stainless steel spring retainers,
secured to the hub and rim of wheel. Annual
inspection of the self cleaning wheel is
recommended. With power disconnected, remove
ERW access paneis (rear} and unplug [J150 &
P150] {Refer to wiring diagram in this instruction
manual}l. Each segment is secured in place by a
stainless steel spring retainer located on wheel rim.
Remove cone end of the stainless steel spring
retainer from the slot in the wheel rim and remove.
Do the same on the next retainer. Remove segment
and wash with water and/or mild detergent.
Replace segment by reversing the above procedure.
See Figure {11},

INTERNAL POSITION O
ENTHALPY CONTROL

FIGURE 10

STAINLESS STEEL
SPRING RETAINER

FIGURE 11
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COMPONENT CODE

B28 Motor, Exhaust Air J147 Jack, Exhaust Air Biower P147 Plug Exhsust Air Blower
B27 Motor, Fresh Air J148 Jack, Fresh Air Blower P148 Flug, Frash Air Blower
B28 Motor, Desiccant Wheel J149 Jack, Wheel & Damper Motor P149 Plug, Wheel & Damper Motor
B29 Moator, Wheal & Damper J1s0 Jack, Wheet Motor P150 Plug, Wheel Motor ~
€23 Capacitor, Whaal Motor K163 Contactor, Exhaust Air T27 Transformer, Desiccant Wheel
CB20 Circuit Breaker, Desiccant Wheel K164 Contactor, Fresh Air Blow.&AWheel Motor T28 Transformer, Step-down
DL32 Delay, Dasiccant Whaal K165  Relay, Desiccant Mode TB37 Terminatl Strip, Desiccant Wheel
F29  Fuse, Desiccant Wheel K186 Relsy, Economizer Moda
WIRE COLOR CODE
RD Red GR Graen
i PU Purple OR Orange
o —@ BL Blue YL Yellow
e BK Black GY Gray
PK Pink WH White
A
.~ VRIS W™
YN ¢ VN - Nte - BN
-y |
e L £ o ® 6 S Biben
::ﬁ jr‘.: Y
® !
LL ]
L Ta ]
; -»
)
I 1
T.B
=3 G et
G

)&

)
WY

)

w \fi

e

Notes: 1.
2. Wire harness field connectad.
a. Reinstall enthalpy control.

Remove jumper to instalt field optional low ambient awitch.
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Energy Recovery Wheel
Dimensional Drowing

//\‘

@b Energy Recovery Wheel
Adjustable Legls)




