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Document 471558
Model G and GB
Downblast Centrifugal Roof Exhaust

[ B GREENHECK

Building Value in Air.

4 )
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure
to comply with these instructions will result in voiding of the product warranty and may result in personal injury

\and/or property damage.

J

Direct Drive
Downblast Centrifugal Exhaust

These fans are specifically designed for roof
mounted applications exhausting relatively

clean air. The maximum continuous operating
temperature is 130°F (54°C). Direct drive models
are made with nominal wheel diameter ranging
from 8 to 30 inches (203 to 762 mm) (060-

300 unit sizes). Each fan shall bear a permanently
affixed manufacturer’s embossed metal nameplate
containing the model number and individual serial
number. All fans are UL/cUL Listed Standard 705.

General Safety Information

Belt Drive
Downblast Centrifugal Exhaust

These fans are specifically designed for

roof mounted applications exhausting
relatively clean air. The maximum continuous
operating temperature is 180°F (82°C). Belt
drive models are made with nominal wheel
diameters ranging from 11 to 54 inches

(279 to 1372 mm) (097-540 unit sizes). Each fan shall
bear a permanently affixed manufacturer’'s embossed
nameplate containing the model number and individual
serial number. All fans are UL/cUL Listed Standard 705.

Only qualified personnel should install this fan.
Personnel should have a clear understanding of these
instructions and should be aware of general safety
precautions. Improper installation can result in electric
shock, possible injury due to coming in contact with
moving parts, as well as other potential hazards.

Other considerations may be required if high winds

or seismic activity is present. If more information is
needed, contact a licensed professional engineer before
moving forward.

1. Follow all local electrical and safety codes, as well as
the National Electrical Code (NEC) and the National
Fire Protection Agency (NFPA), where applicable.
Follow the Canadian Electric Code (CEC) in Canada.

2. The rotation of the wheel is critical. It must be
free to rotate without striking or rubbing any
stationary objects.

3. Motor must be securely and adequately grounded.

4. Do not spin fan wheel faster than max cataloged fan
RPM. Adjustments to fan speed significantly affects
motor load. If the fan RPM is changed, the motor
current should be checked to make sure it is not
exceeding the motor nameplate amps.

5. Do not allow the power cable to kink or come in
contact with oil, grease, hot surfaces or chemicals.
Replace cord immediately if damaged.

6. Verify that the power source is compatible with the
equipment.

7. Never open access doors to a duct while the fan
is running.

Always disconnect, lock and tag power source before
installing or servicing. Failure to disconnect power
source can result in fire, shock or serious injury.

CAUTION
When servicing the fan, motor may be hot enough
to cause pain or injury. Allow motor to cool before
servicing.
CAUTION
Precaution should be taken in explosive atmospheres.
DANGER

Pour écarter les risques d’incendie, de choc électrique
ou de blessure grave, veiller a toujours débrancher,
verrouiller et étiqueter la source de courant avant
I'installation ou I’entretien.

ATTENTION

Lors de toute intervention sur la soufflante, le moteur
peut étre suffisamment chaud pour provoquer une
douleur voire une blessure. Laisser le moteur refroidir
avant toute maintenance.

ATTENTION

Faire preuve de précaution dans les atmosphéres
explosives.

Downblast Centrifugal Roof Exhaust n



Receiving

Upon receiving the product, check to ensure all

items are accounted for by referencing the delivery
receipt or packing list. Inspect each crate or carton

for shipping damage before accepting delivery. Alert
the carrier of any damage detected. The customer will
make notification of damage (or shortage of items) on
the delivery receipt and all copies of the bill of lading
which is countersigned by the delivering carrier. If
damaged, immediately contact your representative. Any
physical damage to the unit after acceptance is not the
responsibility of the manufacturer.

Unpacking

Verify that all required parts and the correct quantity

of each item have been received. If any items are
missing, report shortages to your local representative to
arrange for obtaining missing parts. Sometimes it is not
possible that all items for the unit be shipped together
due to availability of transportation and truck space.
Confirmation of shipment(s) must be limited to only
items on the bill of lading.

Handling

Belt and Direct Drive Units

Lift Direct Drive unit on to the roof utilizing hooks under
the lip of the shroud. Evenly space the hooks around
the shroud using a minimum of four lifting straps. Use
a spreader bar to ensure the straps do not come in
contact with the unit (see Figure 1).

Figure 1

Spreader
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When lifting a belt drive unit on to the roof, use either
the four lifting points on the drive frame or the two lifting
points on the bearing plate if present (see Figure 2

for lifting points). Access to the drive frame is
accomplished by removing the screws identified

in Figure 3. The cover can then be removed and placed
on a flat surface in an area protected from strong winds.

When direct and/or belt drive unit is on the roof, move
fan to desired location using lifting points and fasten
securely through mounting holes in base. Shims may be
necessary depending upon roofing material thickness.

The motor amperage and voltage ratings must be
checked for compatibility to supply voltage prior to
final electrical connection. For direct and/or belt drive
installations, the electrical supply should be routed
through the conduit chase located between the curb
cap and the bottom of the motor compartment. Wiring
must conform to local and national codes.

Figure 2
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Storage

Fans are protected against damage during shipment. If
the unit cannot be installed and operated immediately,
precautions need to be taken to prevent deterioration of
the unit during storage. The user assumes responsibility
of the fan and accessories while in storage. The
manufacturer will not be responsible for damage during
storage. These suggestions are provided solely as a
convenience to the user.

Indoor - The ideal environment for the storage of
fans and accessories is indoors, above grade, in a
low humidity atmosphere which is sealed to prevent
the entry of blowing dust, rain or snow. Temperatures
should be evenly maintained between 30° to 110°F
(-1° to 43°C) (wide temperature swings may cause
condensation and “sweating” of metal parts). All
accessories must be stored indoors in a clean, dry
atmosphere.

Remove any accumulations of dirt, water, ice or snow
and wipe dry before moving to indoor storage. To avoid
“sweating” of metal parts, allow cold parts to reach
room temperature. To dry parts and packages, use

a portable electric heater to get rid of any moisture
buildup. Leave coverings loose to permit air circulation
and to allow for periodic inspection.

The unit should be stored at least 3%z inches (89 mm)
off the floor on wooden blocks covered with moisture
proof paper or polyethylene sheathing. Aisles between
parts and along all walls should be provided to permit
air circulation and space for inspection.

Outdoor - Fans designed for outdoor applications may
be stored outdoors, if absolutely necessary. Roads or
aisles for portable cranes and hauling equipment are
needed.

The fan should be placed on a level surface to prevent
water from leaking into the fan. The fan should be
elevated on an adequate number of wooden blocks so
that it is above water and snow levels and has enough
blocking to prevent it from settling into soft ground.
Locate parts far enough apart to permit air circulation,
sunlight and space for periodic inspection. To minimize
water accumulation, place all fan parts on blocking
supports so that rain water will run off.

Do not cover parts with plastic film or tarps as these
cause condensation of moisture from the air passing
through heating and cooling cycles.

Fan wheels should be blocked to prevent spinning
caused by strong winds.

Inspection and Maintenance
During Storage

While in storage, inspect fans once per month. Keep a
record of inspection and maintenance performed.

If moisture or dirt accumulations are found on parts,
the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen
revolutions to distribute lubricant in motor. If paint
deterioration begins, consideration should be given to
touch-up or repainting. Fans with special coatings may
require special techniques for touch-up or repair.

Machined parts coated with rust preventive should be
restored to good condition promptly if signs of rust
occur. Immediately remove the original rust preventive
coating with petroleum solvent and clean with lint-free
cloths. Polish any remaining rust from surface with
crocus cloth or fine emery paper and oil. Do not destroy
the continuity of the surfaces. Thoroughly wipe clean
with Tectyl® 506 (Ashland Inc.) or the equivalent. For
hard to reach internal surfaces or for occasional use,
consider using Tectyl® 511M Rust Preventive, WD-40®
or the equivalent.

Removing From Storage

As fans are removed from storage to be installed in their
final location, they should be protected and maintained
in a similar fashion until the fan equipment goes into
operation.
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Dimensional Data

Direct Drive
Figure 4 - Typical Roof Mounting Installation

Belt Drive
Figure 5 - Typical Roof Mounting Installation

Disconnect Disconnect __|
Screws —
S
7)) ¥ f i 2 N
% in. L ] 4 in. - .
Minimum of 8 in. Minimum of 8 in.
(19 mm) (203 mm) (19 mm) = 1 (203 mm)
Wiring by Others —_— / Wiring by Others — / / / /
Damper Damper
Recommended Duc Recommended Duct
1% in.—>| [« and Damper Size «<— 1% in. 1% in. —>| and Damper Size <— 1% in.
(32 mm) (32 mm) (32 mm) (32 mm)
Recommended Roof Recommended Roof
Opening Opening
. Roof **Approx. . Roof **Approx.
Model Size Curb Cap Damper Opening Weight Model Size Curb Cap Damper Opening Weight
q * *
060, 070 17 (432) 8 (203) 13%2 (343) 18 (8) g;:*, gg;, 081*, 098, 19 (483) 12.(305) | 15% (393) 58 (26)
080, 090, 095 17 (432) 10 (254) | 13%2(343) 26 (12) ’
097, 098, 099 19 (483) 12 (305) | 152 (393) 57 (26) :g?i-ll’?j o 10305 19 (483) 12 (305) | 15%2 (393) 63 (29)
:ggh}) (33 » 100HR, 19(483) | 12(305) | 15%(393) | 62 (28) 120, 121* 19(483) | 12(305) | 15%(393) | 66 (30)
* 1
120,123* 19483 | 12305 | 15%393) | 65@30) L L 198 | 1BER) || 19nEEE) | O7ED
130, 133* 19 (483) 12 (305) | 15%2(393) 66 (30) :3%};},1 » 140HF, 22 (559) 16 (406) | 18Y2 (470) 83 (38)
140, 143*, 140HP, . *
143HP* 22 (559) 16 (406) | 18%2(470) 76 (35) :g?h:E , 160HP, 22 (559) 16 (406) | 18% (470) 89 (40)
* 1
EG 163 22l || Bl | iBnE | EDEE) 180, 180HP 30(762) | 24(610) | 26% (673) | 125 (57)
* 1
180, 183 80(762) | 24(610) | 26%2(673) | 119 (54 200, 200HP 30(762) | 24 (610) | 261 (673) | 138 (63)
200, 203*, 200HP 30 (762) 24 (610) | 262 (673) | 130 (59) 290. 220HP
) ) "
240 34(864) | 24(610) | 30%(775) | 158 (72) 240, 240HP 34(864) | 24(610) | 30%2(775) | 158(72)
300 40 (1016) | 34 (864) | 36'%2(927) | 320 (145) 260 40 (1016) 34 (864) | 36%2(927) | 305 (138)
¢ All dimensions are in inches (millimeters). 300, 300HP 40 (1016) 34 (864) | 36%2(927) | 320 (145)
* Previous. size, no.physical prc.Jduct chang'e with neYv size 330 46 (1168) | 40 (1016) |42v» (1080) | 385 (175)
** Approximate weight shown in pounds (kilograms) is the largest
cataloged open drip proof motor. 360, 360HP 46 (1168) | 40(1016) | 422 (1080) | 403 (183)
*“Curb Cap” is the inside dimension of the curb cap. 420 52 (1321) | 46 (1168) |48%2(1232)| 495 (225)
* The roqf curb shoulc_i be 1%z in. (38 mm) less than the curb cap to allow 480 58 (1473) | 52 (1321) |54 (1384)| 623 (283)
for roofing and flashing.
«Roof opening is a square dimension 500 64 (1626) | 58 (1473) | 60%2(1537) | 687 (312)
540 64 (1626) | 58 (1473) | 602 (1537)| 748 (339)
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¢ All dimensions are in inches (millimeters).
* Previous size, no physical product change with new size

** Approximate weight shown in pounds (kilograms) is the largest
cataloged open drip proof motor.

®“Curb Cap” is the inside dimension of the curb cap.

¢ The roof curb should be 1%z in. (38 mm) less than the curb cap to allow
for roofing and flashing.

* Roof opening is a square dimension




Installation

Typical Roof Mounting Installation 11. Mount and wire safety disconnect switch under
motor cover. Wire control switches at ground level,

1. On the roof surface, cut an appropriate sized hole \
refer to Figure 6.

and follow manufacturer’s instructions on curb
installation. Caulk and flash the curb to ensure a 12. Replace motor cover.
water tight seal.

Typical Wiring Diagram

Roof Curb Installation

SUPPLY VOLTAGE
115/208-230/60/1

SUPPLY VOLTAGE
208-230/460/60/3

Figure 6

Vari-Green Wiring

For Vari-Green wiring, refer to the Vari-Green Motor
and Controls Installation, Operation and Maintenance
Manual for complete wiring and operation instructions.

IMPORTANT

Installation, troubleshooting and parts replacement are
to be performed only by qualified personnel. Consult
and follow all applicable national, state and local
codes. They will supersede this document.

2. If unit is equipped with a backdraft damper, it
should be installed now.

3. Remove motor cover. Access to the motor
compartment is accomplished by removing the
screws as shown in Figure 3, page 2.

4. On belt drive fans, use the lifting lugs on the drive
frame or bearing plate to lift and place the unit on
top of roof curb. Refer to Figure 2, page 2.

5. On direct drive fans, lift and place the unit on top
of roof curb using hooks under the lip of the shroud.
Refer to Figure 1, page 2.

6. Secure fan to curb using a minimum of eight lag
screws, metal screws or other suitable fasteners.
Shims may be required depending upon curb
installation and roofing material.

7. Verify power line wiring is de-energized before
connecting fan motor to power source.

8. Connect power supply wiring to the motor as
indicated on the motor nameplate or terminal box
cover. Check the power source for compatibility
with the requirements of your equipment.

9. Check fan wheel for free rotation, recenter if
necessary. Check setscrew(s) for tightness.

10. Check all fasteners for tightness.

[H Downblast Centrifugal Roof Exhaust m



Pre-Starting Checks

1. Check all fasteners and setscrews for tightness.
The wheel should rotate freely and be aligned as
shown in Figure 7.

—ll
Overlap Gap
N {
) L
I |
Figure 7
Model Type Size Overlap Gap
Direct Belt in. (mm) in. (mm)
X — 060-095 — 3/32 (2)
X 097-163 1/4 (6) —
X 071-161 1/4 (6) —
X X 180-240 | 3/8(10) —
— 300 1/2 (13) —
— X 260-540 1/2 (13) —

2. Wheel position is preset and the unit is test run at the
factory. Movement may occur during shipment and
realignment may be necessary.

3. Belt Drive: Centering wheel across the inlet can
be accomplished by loosening the bolts holding
the drive frame to the vibration isolators and
repositioning the drive frame.

Direct and Belt Drive: If further alignment is needed,
loosen shroud bolts and move shroud and motor to
align wheel over inlet properly.

Wheel and inlet cone overlap can be adjusted

by loosening the setscrews in the wheel hub and
moving the wheel to the desired position. For both
direct and belt drive models with wheel hubs and
shaft pulleys utilizing a tapered bushing interface,
reference page 8 for the tapered bushing removal
and move the wheel to the desired position.

Fan RPM should be checked and verified with a
tachometer.

4. Check wheel rotation (viewing from the shaft side) by
momentarily energizing the unit. Rotation should be
clockwise as shown in Figure 8 and correspond to
rotation decal on the unit.

If wheel rotation is incorrect,
reverse two of the wiring

leads or check motor wiring
for single phase. Fan RPM
should be checked and verified
with a tachometer.

Clockwise Rotation

Figure 8

m Downblast Centrifugal Roof Exhaust

Correct direction of wheel rotation is critical. Reversed
rotation will result in poor air performance, motor
overloading and possible motor burnout.

AVERTISSEMENT

La turbine doit impérativement tourner dans le bon
sens. Une rotation en sens inverse entrainerait de
mauvaises performances de soufflage, une surcharge
du moteur voire un grillage du moteur.

IMPORTANT

The fan has been checked for mechanical noises at
the factory prior to shipment. If mechanical noise
should develop, suggested corrective actions are
offered in the Troubleshooting section.

IMPORTANT

Over tightening belts will cause excessive bearing
wear and noise. Too little tension will cause slippage
at startup and uneven wear.

Belt Drive Pre-Starting Belt Tension Checks

5. Always loosen tension enough to install belts without
stretching. Do not force belt(s) see Figure 9. Forcing
belts will break the cords and cause belt failure.

Figure 9

6. For units with two groove pulleys, adjust so the
tension is equal in both belts.

If adjustments are made, it is very important to check
the pulleys for proper alignment. Misaligned pulleys
lead to excessive belt wear, vibration, noise and
power loss, see Figure 10.

N

CORRECT

Figure 10



8. Belt tension can be adjusted by loosening four
fasteners on the drive frame, see Figure 11. The
motor plate slides on the slotted adjusting arms and
drive frame angles in
the same manner.

Four (4) fasteners
in total.

Identical fasteners on
opposing side must
also be loosened.

- =

Figure 11

9. Sizes 097-160: Belts should be tensioned just
enough to prevent slippage at full load. Belts should
have a slight bow on the slack side while running at
full load, see Figure 12a.

Deflection = Be'taipa" Belt
Span
Slack —/
Side
Figure 12a Figure 12b

Sizes 180-540: Belt tension should be adjusted to
allow 1/64 in. (0.397 mm) of deflection per inch of
belt span. For example, a 15 in. (387 mm) belt span
should have 15/64 in. (5.95 mm) (or about 1/4 in.

(6 mm)) of deflection with moderate thumb pressure
at mid-point between pulleys, see Figure 12b.

10. The adjustable motor pulley is factory set for the
RPM specified. Speed can be increased by closing
or decreased by opening the adjustable motor
pulley.

11. Any increase in speed represents a substantial
increase in the horsepower required by the unit.

12. Motor amperage should always be checked to
avoid serious damage to the motor when speed is
varied.

Operation

1. Before starting up or operating fan, check all
fasteners for tightness. In particular, check the
setscrews in the wheel hub (or the tapered bushing
and pulleys if applicable).

2. While in the OFF position or before connecting the
fan to power, turn the fan wheel by hand to be sure it
is not striking the venturi or any obstacle.

3. Start the fan and shut it off immediately to check
rotation of the wheel with directional arrow in the
motor compartment, see Figure 8.

4. When the fan is started, observe the operation and
check for any unusual noises.

5. With the system in full operation and all ductwork
attached, measure current input to the motor and
compare with the nameplate rating to determine if
the motor is operating under safe load conditions.

6. Keep inlets and approaches to fan clean and free
from obstruction.

IMPORTANT

Adjust (tighten) belt tension after the first 24-48 hours
of operation.

Inspection

Inspection of the fan should be conducted at the
first 30 minute and 24 hour intervals of satisfactory
operation.

30 Minute Interval: Inspect bolts, setscrews and motor
mounting bolts. Adjust and tighten as necessary.

24 Hour Interval: Check all internal components. On
belt drive units only, inspect belt alignment and tension.
Adjust and tighten as necessary.

Downblast Centrifugal Roof Exhaust



Maintenance

Disconnect and secure to the “off” position all
electrical power to the fan prior to inspection or
servicing. Failure to comply with this safety precaution
could result in serious injury or death.

DANGER
Pour écarter les risques de blessure grave ou de mort,

débrancher et verrouiller I'alimentation électrique en
position « Arrét » avant tout contrdle ou entretien.

This unit should be made non-functional when
cleaning the wheel or housing (fuses removed,
disconnect locked off).

AVERTISSEMENT
L’appareil doit étre rendu non opérationnel lors du

nettoyage de la turbine ou du caisson (fusibles retirés,
sectionneur verrouillé).

IMPORTANT

Uneven cleaning of the wheel will produce an out of
balance condition that will cause vibration in the fan.

Installation and maintenance are to be performed only
by qualified personnel who are familiar with local codes
and regulations and who are experienced with this type
of equipment.

Motor maintenance is generally limited to cleaning

and lubrication (where applicable). Cleaning should be
limited to exterior surfaces only. Removing dust buildup
on motor housing ensures proper motor cooling.

Greasing of motors is only intended when fittings are
provided. Many fractional horsepower motors are
permanently lubricated and should not be lubricated
after installation. Motors supplied with grease fittings
should be greased in accordance with manufacturer’s
recommendations. Where motor temperatures do not
exceed 104°F (40°C), the grease should be replaced
after 2,000 hours of running time as a general rule.

Wheels require very little attention when moving clean
air. Occasionally, oil and dust may accumulate causing
imbalance. When this occurs, the wheel and housing
should be cleaned to ensure smooth and safe operation.

All fasteners should be checked for tightness each
time maintenance checks are performed prior to
restarting unit.

A proper maintenance program will help these units
deliver years of dependable service.

m Downblast Centrifugal Roof Exhaust

Tapered Bushing Hub Installation
and Removal

For wheel hubs and shaft pulleys utilizing a tapered
bushing interface, follow this procedure for installation
and removal. There are two possible setups for the
tapered bushing, both have the same procedure, but
orientation of the hub varies.

Tapered Bushing Removal:

1. If present, loosen the setscrew holding the bushing
and shaft key in place.

2. Loosen and remove the socket head cap screws
which fasten the bushing to the hub as shown in the
section views and examples of Figures 13-16.

Standard Mounting Reverse Mounting

| —1 f —
| — "
Figure 13 | Figure 14

- Bushing

Washers —~@

Cap Screws%

Figure 15
Standard Bushing Orientation

Figure 16
Reverse Bushing Orientation

3. Standard Mounting: Take the two socket head cap
screws that were removed and install them into the
visibly threaded holes on the wheel hub.

Reverse Mounting: Install the two socket head cap
screws into the visibly threaded holes of the bushing
flange.

4. Once both socket head cap screws are installed,
tighten them an eighth of a turn at a time, alternating
between the two until the hub comes loose from
the bushing.

(A



Bushing Installation:

1.

4.

Clean all surfaces of hub and bushing to remove any
oil or residue present. Do not use any lubricant to
install bushing into the hub. For both standard and
reverse mounting styles, the socket head cap screws
are adjustable from the inlet of the fan.

Standard Mounting: Slide the bushing and shaft
key onto the fan shaft followed by the wheel and hub
assembly. If present, use the keyway setscrew to
hold the shaft key and bushing in place but DO NOT
overtighten as this can damage the bushing. Align
the unthreaded holes of the hub with the threaded
holes of the tapered bushing.

Reverse Mounting: Slide the wheel and hub
assembly on to the fan shaft followed by the bushing
and shaft key. If present, use the keyway setscrew to
hold the shaft key and bushing in place but DO NOT
overtighten as this can damage the bushing. Align
the unthreaded holes of the tapered bushing with the
threaded holes of the hub.

Install the two bushing socket head cap screws
into the aligned holes by hand (or without excessive
torque) until the heads of the socket head cap
screws are seated against the mating surface.

Adjust the height of the wheel in the fan relative to
the inlet venturi then tighten the two socket head
cap screws an eighth turn at a time in an alternating
fashion and reach a torque of 10 ft-lbs.

Belt and Bearing Maintenance

1.

Belts tend to stretch after a period of time. They
should be checked periodically for wear and
tightness. When replacing belts, use the same type
as supplied with the unit.

Matched belts should always be used on units with
multi-groove pulleys.

For belt replacement, loosen the tensioning device
enough to allow removal of the belt by hand.

. Once installed, adjust belts as shown in

“Pre-Starting Checks.”

To ensure tightness, check pulley setscrews. Proper
keys must be in keyways.

Fan RPM should not be readjusted. Only use pulleys
of identical size and type when replacing pulleys.

Shaft bearings can be classified in two

groups: relubricating and non-relubricating. All
non-relubricating bearings on belt drive fans are
factory lubricated and require no further lubrication
under normal use (between -20° to 180°F

(-29° to 82°C) in a relatively clean environment).

8.

10.

11.

12.

13.

On belt drive fans, the standard cast pillow block
bearings are factory lubricated and are provided
with external grease fittings. Annual lubrication

is recommended, or more frequently if needed.
See Table 2. Do not over-grease. Use only one or
two shots of lubricant with a hand gun. Maximum
hand gun rating is 40 psi. Rotate bearings during
lubrication where good safety practice permits.
Caution should be employed to prevent over
packing or contamination.

Units installed in hot, humid or dirty locations should
be equipped with special bearings. These bearings
will require frequent lubrication. Caution should be
employed to prevent over packing or contamination.

Grease fittings should be wiped clean. The unit
should be in operation while lubricating bearings.
Extreme care should be used around moving parts.

Grease should be pumped in very slowly until a
slight bead forms around the seal. A high grade
lithium base grease should be used. See Table 3.
During the first few months of operation, check
bearing setscrews periodically to ensure tightness.
If unit is to be left idle for an extended period,
remove belts and store in a cool, dry place to avoid
premature belt failure.

Bearing Lubrication Schedule

NOTE: If unusual environment conditions exist (extreme
temperature, moisture or contaminants) more frequent
lubrication is required.

A good quality lithium base grease, conforming to NLGI
Grade 2 consistency, such as those listed in Table 3
may be used.

Table 2: Suggested Fan Bearing Lubrication Intervals

Interval .
(months) Type of Service
Heavy duty in dirty, dusty locations; high ambient
1to3 L o :
temperatures; moisture laden atmosphere; vibration.
3106 12 to 24 hours per day, heavy duty, or if moisture is
present
6to 12 | 8 to 16 hours per day in clean, relatively dry atmosphere
12 to 18 | Infrequent operation or light duty in clean atmosphere

Table 3: Grease Manufacturers

Manufacturer

Grease (NLGI #2)

U.S. Electric Motors

Grease No. 83343

Chevron U.S.A. Inc

Chevron SRI Grease #2

Mobil Oil Corporation

Mobilith
Mobil 532

Texaco, Inc.

Premium BRB #2
Texaco Multifak #2

Amoco Qil Co.

Rykon Premium #2

Exxon

Unirex N2

Shell

B Shell Alvania #2

Downblast Centrifugal Roof Exhaust m



Fan Inlet Connections

In order to ensure proper fan performance, caution must be exercised in fan placement and connection to the
ventilation system. Obstructions, transitions, poorly designed elbows, improperly selected dampers, etc., can cause
reduced performance, excessive noise and increased mechanical stress. For performance to be as published, the
system must provide uniform and stable airflow into the fan.

Poor

)C&Q

Dampers must open fully.
Use motorized dampers in
low airflow applications to
reduce losses.

Avoid sharp turns or
entrance conditions which
cause uneven flow. Use
turning vanes in elbows to

Provide uniform airflow at

fan inlet and through the
damper to ensure optimum
performance. Curb cap
should be three wheel

Provide uniform airflow at
fan inlet to ensure optimum
performance.

reduce adverse effects.
diameters from the radius.
Use turning vanes in duct
when possible.

Parts List

Each fan bears a manufacturer’s nameplate with model
number and serial number. This information will assist
the local representative and the factory in providing
service and replacement parts. Before taking any
corrective action, make certain unit is not capable of
operation during repairs.

CAUTION

A fan manufactured with an explosion resistant motor
does not certify the entire unit to be explosion proof.
Refer to UL Listing mark for the fans approved usage.

CAUTION

La présence d’un moteur antidéflagrant sur un
ventilateur ne garantit pas que tout I'appareil est
antidéflagrant. Pour connaitre les emplois autorisés de
I’appareil, voir son marquage de conformité UL.

Direct Drive Belt Drive

Motor Cover
Motor Cover

o Mot Shaft Pulley 4 Belt
: / otor _ =55 Motor Pulley
Vibration Bearings /
Isolators _ = Motor
|~ Drive Frame
Shroud _—_ Hood Clip Assembly
Vibration
Birdguard _Z Shroud Brace Isolators Fan Shaft
- / Shroud
— Vertical Wheel ———» Birdguard
Wheel Support
Shroud Brace
Lower Conduit
Curb Cap/ Windband Chase Windband
Venturi
Vertical _
Support | ' Curb Cap/

Venturi
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Troubleshooting

Before taking any corrective action, make certain unit
is not capable of operation during repairs.

AVERTISSEMENT

Avant d’entreprendre toute action corrective, s’assurer
que I'appareil ne pourra pas fonctionner durant les

réparations.

PROBLEM | CAUSE CORRECTIVE ACTION
Lo Adjust wheel and/or inlet cone.
Wheel rubbing inlet Tighten wheel hub or bearing collars on shaft.
. Tighten pulleys on motor/fan shaft. Adjust belt tension. Align pulleys
V-belt drive ;
properly, see page 6, Figures 9 and 10. Replace worn belts or pulleys.
Beari Replace defective bearing(s). Lubricate bearings.
earings :
Tighten collars and fasteners.
Wheel unbalance Clean all dirt off wheel.
Check wheel balance, rebalance in place if necessary.
Excessive [ Belts too tight or too loose Adjust tension, see page 7, Figure 12a-b.
noise Wheel improperly aligned and
or vibration rubbing Center wheel on inlet, see page 6, Figure 7.
Loose drive or motor pulleys Align and tighten. See “Pre-Starting Checks”, see page 6 and 7.
Forelgn objects in wheel or Remove objects, check for damage or unbalance.
housing
Fan base not securely anchored | Secure properly.
Motor hood loose and rattling Tighten fasteners to secure the motor hood.
DefeF: tive or loose motor Replace motor with same frame size, RPM-HP.
bearings
High Fan Check rotation of wheel, see page 6, Figure 8. Reduce fan speed.
horsepower | Duct system Resize (?IUCtWOI’k. Check proper operation of face and bypass dampers.
Check filters and access doors.
. Check fuses/circuit breakers. Check for switches off.
Electrical supply
Fan does Check for correct supply voltage.

Motor
overloads
or overheats

not operate | Drive Check for broken belts. Tighten loose pulleys or belts.
Motor Ensure motor is correct horsepower and not tripping overload protector.
Lubrication Check for excessive or insufficient grease in the bearing.
Mechanical Rgplace dgmaged bearing. Relieve excessive belt tension.
Align bearings. Check for bent shaft.
Belt slippage Adjust tension or replace bad belts, see pages 6 and 7.

Over/Under line voltage

Contact power company.

Incorrect wheel rotation

Check motor wiring, see page 5, Figure 4. Confirm wheel rotation, see
page 6, Figure 8.

Wheel RPM too high

Check drives or slow down fan by opening variable pitch pulley on
motor shaft.

Undersized motor

Check motor ratings with catalog speed and air capacity chart.

Motor wired incorrectly

Check motor wiring to wiring diagram located on fan motor.

System resistance too high

Check system: Proper operation of backdraft or control dampers,
obstruction in ductwork, clean dirty filters.

Unit running backwards

Correct as shown on page 6, Figure 8.

Excessive dirt buildup on wheels

Clean wheel.

:ffclj:;ed Improper wheel alignment Center wheel on inlet, see “Pre-Starting Checks” on page 6.
Dampers closed Inspect and repair.
Blocked duct/clogged filter Clean or replace.
Belt slippage Replace and adjust tension.
Speed too slow Check for correct drives.
E Downblast Centrifugal Roof Exhaust n



Mounting for Severe Duty Installations

Fan to Curb Mounting: 5/16-inch self-drilling fasteners Curb to Deck Mounting: Fasteners need to be located
are to be installed on each side of fan with one fastener on all four sides of the curb.
4 inches from each edge and one fastener in the center.

Roof Curb Roof Curb
Fasteners are to be equally spaced. S8 (10mm) 8.5, Hii Kk Bon\ e _ )
Three Expansion Anchors 1/4 in. - 14 Self-Drilling Screw
Fasteners Min. 2-1/2 in. (64 mm) Engagement Min. 1/2 in. (13 mm) of Threads Through
Fan Size .
Per Side
Roof Tr
< 163 3 \W%Oin.?;s/'srlm) Thick
180 to 240 5 2500 Min. PSI or 12 ga. Min.
Concrete
> 260 9
Concrete Steel
Deck Anchoring Deck Anchoring

[=—1%in.
(32 mm)

Roof Curb
3/8 in. (10 mm) Lag Bolt (Zinc Plated)

+— 1V in.

(32 mm) \ Min. 3 in. (76 mm) Thread Engagement
Curb Corner _/

Anchor Detail

Wood Timber
Min. 4 in. (102 mm) __|
Nominal Thickness

—Roof Curb 0
Model GPF, GPFHL, GPFHD or Equivalent Min. G = 0.42
18 ga. min. G: Specific Gravity
High wind ratings — 42 in. Tall Max of Lumber

Seismic ratings - 24 in. Tall Max
Steel Welded Construction

Timber Anchoring

. - . Seismic
High Wind Ratings Ratings NOTE: Installation instructions for seismic
Fasteners Fasteners ratings are only recommendations.
q ; Self-Drilling| Per . Per Final design must be determined by
Fan Size Curb Cap Size : : Total Fan Size | o Total
P Screw Size | Side Side Structural Engineer of Record (SEOR) including

17x17 to 22x22 requirements for curb construction, mountin
e| <143 3 | 12 060-300 | 2 8 q , 9
e (452343210 559559 mm)_| - o, of unit to curb and mounting of curb to
S 26x26 to 40x40 structure.
S| >3 1 660x660 to 1016x1016 mm) 3 | 12 | 3305401 3 ) 12

17x17 to 22x22
5| S8 | 432032 to 559x559 mm) 8 | 12 060300 2 | 8
& 26x26 to 40x40 Var-14

>143 | (6604660 to 1016x1016 mm) S

17x17 to 22x22
5| <™ | us2us2 to 559x559 mm) - 8 | 12 [ 060-300 | 2 | 8
=
= 26x26 to 40x40 .

> 143 1 6604660 to 1016x1016 mm) 4 | 16 | 3305401 3 ) 12

All dimensions are in inches (millimeters).

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications
without notice.

Specific Greenheck product warranties are located on greenheck.com within the product area tabs and in the
Library under Warranties.

Greenheck Centrifugal Roof Downblast Exhaust Fans catalog AMCA Publication 410-96, Safety Practices for Users and
provides additional information describing the equipment, fan Installers of Industrial and Commercial Fans, provides
performance, available accessories, and specification data. additional safety information. This publication can be obtained

from AMCA International, Inc. at www.amca.org.
E G C
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E GR E E N H E C K Vari-Green® Motor and Controls

Building Value in Air.

( )
Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure

to comply with these instructions will result in voiding of the product warranty and may result in personal injury
\and/or property damage.

J
Table of Contents
Reference part number listed in chart to locate specific motor information page number.
* RPM Control Motor * RPM Control Motor
HP | Voltage Range Encl.(| FLA ‘ Method | Part No. Pg. HP | Voltage Range Encl.(| FLA ‘ Method | Part No. Pg.
115-120/ 0-5VO0nly | 328447 | 5 4.0 | 0-10VOnly | 310307 3
V15 08.pgp | 300-1750 | TENV | 1.30065 1= | so8aas | 5 115 | 300-2500 | ODP | 65 | PotOnly | 310476
115 | 300-1725 | TENV | 1.5 | Pot/0-10vV | 318003 B0 | oy | SRRy || @
115/208 138/ 208-240 | 350-2500 | ODP | 4.9 | Pot/0-10V | 317706 | 3
1/10 | 2301277 300-1750 | ODP |, 040 75| POt/0-10V | 319356 | 4 2 277 | 350-2500 | ODP | 3.27 | Pot/0-10V | 317707 | 3
115/208- 6.4/3.8-
" 300-1750 | ODP Pot/0-10V | 320588 | 4
115/208- 1 350 1750 | Tenv | '9/11 | potio-1ov | 328128 | 4 230/277 3.6/3.2
2307217 09 115/208- 6.2/4.0/
350-1750 | ODP | >%2 | Pot/0-10V | 328131 4
115/208- 2.2/11.3/ 2307277 3.2
2307277 | 300-1750 | ODP | <773 Pot/0-10V | 319357 | 4 T P
— —— 2307277 | 350-2500 | ODP | - | Pot/0-10V | 328178 | 4
230/277 | 350-1750 | TENV | <J'5°0 | Pot/0-10v | 328129 | 4 10.1 | 0-10V Only | 309026 3
10.1 Pot Onl 2
26 | Po/0-10v | 318004 | 4 115 | 300-1725 | oDP |—° ot Only 2??282
31 | 0-10vOnly | 311352 3 106 | Pot/0-10V — o~ 3
1/6 31 PotOnly | 311353 208-240 | 300-1725 | ODP | 6.6 | Pot/0-10V | 314534 | 3
115 | 300-1750 | TENV | 3.1 311731 . . - ove-
312359 277 | 350-1725 | ODP | 5.4 | Pot/0-10V | 316498 | 3
Pot/0-10V 3 . -
245 313712 115 | 300-2200 | ODP ::2 0P1 (:\:)Oln 5 2:2232 3
317886 3/4 : : otonty
13233 11.3 | Pot/0-10V | 312361 3
208-240 | 300-1750 | TENV | 1.6 | Pot/0-10V ————o— 3 208-240 | 350-2200 | ODP | 5.6 | Pot/0-10V | 317708 | 3
277 | 350-1750 | TENV | 1.15 | Pot/0-10V | 316495 | 3 11:/72708 350-2200 | ODP 8:/'574 Pot/0-10V | 317709 | 3
115/208- 2.85/ "1 300-1750 | oDP | 5P | Pot/0-10V | 320589 4
2307277 | 300-1750 | ODP | 72| Pot/0-10V | 318013 | 4 1213;1//2207; 51-(:/3-/8
5 - - : Pot/0-10V | 328132 | 4
1157208 | 350-1750 | 0DP | 226/ | povo-10v | 328130 | 4 230/277 | 390-1750 | ODP | 7 /g3 | Pot0-10V | 32813
115/208- 10.
4o |0-tOVONY [ 310107 | /208" | 350-2200 | 0DP | O3 | Povortov | 328179 | 4
| PotOnly | 310108 310359
115 | 300-1725 | ODP | 12.4 | Pot/0-10V 3
141 115 | 300-1725 | ODP 311377 312362
35 | Pot/0-10V | 313714 | 3 115/
P 208-240 | 300-1725 | TEFC | 12.0/6.0 | Pot/0-10V | 311156 | 5
313234 y ’ "
208-240 | 300-1725 | 0P | 23 | Pov0-10v [— 2 3 ; 208-240 | 300-1725 | ODP | 8.6 | Pot/0-10V | 314945 | 3
277 | 3001725 | obP | 1.8 | Poto-10v | 316496 | 3 277 | 350-1725 | ODP | 7.3 | Pot/0-10V | 316499 | 3
115/208- 4.4/2.6- 115/208- 11.5/7.0-
230/277 | 300-1750 | ODP | 77 ©%0 | Pot/0-10V | 320587 | 4 230/277 | 300-1750 | TENV | o 7" | Pot/0-10V | 320590 | 4
115/208- 4.75/ 115/208- 13.0/
173 | oap/o77 | 350-1200 | TENV |, 00 | Pot/0-10V | 328173 | 4 230/277 | 350-1750 | ODP | ' wc” | Pot/0-10V | 328133 | 4
121350//220787- 350-1550 | TENV 4.12/3.4 Pot/0-10V | 3281724 | 4 2 | 208-240 [300-1725| TEFC | 12.0 | Pot/0-10V | 310420 | 5
- *Actual maximum RPM may vary. See RPM column in chart on
G2 WO | SR i 3 page 11 for specific motor and fan combinations.
115 | 300-1725 | ODP | 5.5 Pot Only | 309028
1/2 6.2 | Pot/0-10V | 311812
208-240 | 300-1725 | ODP 4.2 Pot/0-10V | 313235 3 Controls. ..o 7-11
277 | 350-1725 | ODP | 3.3 | Pot/0-10V | 316497 | 3

MaximumRPM Table ... .......... ... ... ..... 12
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Vari-Green® Motor

The Vari-Green Motor is an electronically commutated
(EC) motor that uses AC input power and internally
converts it to a DC power supply which provides an
80% turndown capability and increased energy savings.

When using a clamp meter to measure input amp
draw, the meter must be capable of reading a
non-linear current. Erroneous readings will occur
otherwise.

To reduce the risk of fire or electric shock, do not use
this motor with any solid-state speed control device.

Features, Operation and Wiring, and
Troubleshooting

Features

Soft start — All motors
feature soft-start
technology which
eliminates inrush current
at start-up. The motors
will reliably start at any
speed setting.

Overload protection - If the motor becomes
overloaded, it will automatically reduce its speed until it
is no longer overloaded. This means that the motor will
never operate in the “service factor” which is possible
with many AC motors.

Locked rotor protection — If the motor ever encounters
a locked-rotor scenario, the motor will automatically
shut itself down. It will try to restart up to 3 times, and if
after the 3rd time the motor will still not rotate, the motor
will not attempt to start again until power is cycled.

Thermal protection — The motors have a one-shot fuse
thermal protector. This is meant to protect the motor
from a severe temperature rise. Additionally, the motors
have on-board temperature sensors which will reduce
the speed of the motor should it become too hot. The
fuse is used as a last resort to prevent a fire.

RPM measurement — The motors have a small shaft
extension on the end of the motor to measure motor
RPM with either a contact or optical tachometer.

Fig. 1 0-10 VDC External connection with factory mounted transformer (See page 4 for details)

Transformer Assembly

100 ft. or less 4%

G VARIGREEN

Trip Point = 1.85VDC
Contact Rating:

10A @ 24-240VAC
5A @ 30VDC

Green indiator light
—Power present

TRANSFORMER

o ogo
TO REMOTE DEVICE :
PROVIDED BY i
Auxil
OTHERS Gontact
Low voltage, route away
from high voltage lines
and/or use shielded cable
O
Factory Wiring
——— - Field Wiring

2x4
Junction
Box

115/230 VAC input
to match motor name plate
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Operation and Wiring
= Potentiometer Dial Only

Part Numbers Covered in this Section
309028 | 309029 | 310108 | 310475 | 310476

311353

These motors feature a potentiometer dial on the motor
for speed adjustment. A small screwdriver can be used
to make the speed adjustment. To increase the speed,
rotate the dial clockwise. To decrease the speed, rotate
the dial counterclockwise.

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate.

These motors cannot be converted to receive a remote
control signal — a different motor is needed. Please
consult the factory.

Operation and Wiring
= 0-10V Input Only

Part Numbers Covered in this Section
309025 | 309026 | 310107 | 310306 | 310307

311352

These motors will accept a 0-10 VDC control signal for
speed control. From 0-1.9V, the motor will be off, and
will operate in the 2-10V range. 24 VAC/DC power is
also required for operation. The motor will consume
0.7VA at 24 VAC or 25mA at 24 VDC. A factory mounted
transformer is available to supply this voltage.

(See Fig. 1)

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate, along with the
0-10 VDC and 24V signal for speed control.

NOTE: The motor will not operate without the proper
control voltages.

Operation and Wiring
- Potentiometer Dial and 0-10V Input

Dial on Motor — A small screwdriver can be used to
make the speed adjustment. To increase the speed,
rotate the dial clockwise. To decrease the speed, rotate
the dial counterclockwise. There is no need to connect
the control wires.

0-10 VDC signal — The dial on the motor must be
rotated fully clockwise to achieve the full speed range.
If this is not done, the dial will act as a maximum speed
limiter.

From 0-1.9V, the motor will be off, and will operate in
the 2-10V range. 24 VAC/DC power is also required for
operation. The motor will consume 0.7VA at 24 VAC

or 25mA at 24 VDC. A factory mounted transformer is
available to supply this voltage. (See Fig. 1, page 2)

A low voltage wiring harness is needed to supply the
0-10V signal to the motor. This harness is available from
the factory if conversion is necessary.

Low Voltage Harness Part Numbers
18 in. long 36 in. long
384431 384432

Type Use with Motor

311731, 310359

311377, 311812,
311388, 312359,
312360, 312361,
312362, 312619,
313233, 313234,
313235, 313712,
313713, 313714,
313715, 314534,
314945, 316495,
316496, 316497,
316498, 316499,
317706, 317707,
317708, 317709,
317886, 317887

The 9-pin connector on the motor contains 6 wires.
The red, black and white wires are used for the
external control signal and the other three are used for

3-pin

9-pin 384804 384805

Part Numbers Covered in this Section fact initializati q .
310359 | 311731 | 311377 | 311388 | 311812 actory iniialization and programing.
312359 | 312360 | 312361 | 312362 | 312619 i i
313233 | 313234 | 313235 | 313712 | 313713 0-10V Analog input connection
313714 | 313715 | 314534 | 314945 | 316495 Red +0-10 VDC
316496 | 316497 | 316498 | 316499 | 317706 . .
317707 | 317708 | 317709 | 317886 | 317887 White Common

Black +24 VAC/DC

These motors have both a potentiometer dial on the
motor for speed adjustment AND have the ability to
accept a 0-10 VDC signal for remote speed control.

There is a 4 second delay between the application of
power and the motor starting.

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate. If remote control
is desired, connect the 0-10 VDC and 24V signal for
remote speed control.

(7

*Common is shared between both 24V power
and 0-10V signal.

The impedance of 0-10V circuit is 12KQ

Vari-Green Motor and Controls m



Troubleshooting
Motor does not operate

1. Check all wiring connections to ensure they are
correct and secure.

2. Verify that all voltages are present at the motor,
including 24V and 0-10 VDG, if applicable.

Make sure that the fan wheel will rotate freely and
there are no foreign objects in the wheel. If fan wheel
does not rotate freely, disconnect power from the
motor and adjust the wheel or housing until the
wheel can freely rotate. Apply power and the motor
should restart.

If motor has both the dial on the motor and 0-10 VDC
control option, control wiring issues can be tested

by disconnecting the control wires from the motor.
The motor should then operate using the dial on the
motor for speed control.

w

&

Motor will not reach maximum speed
1. Make sure dial is rotated full clockwise, if applicable.
2. Make sure motor is receiving 10 VDC, if applicable.

3. There are some motor/fan combinations
where the motor may not reach nameplate
RPM. See Max RPM table on page 11 for the
maximum motor speed for your application.

Factory Mounted Transformer (Fig. 1, page 2)

A factory mounted transformer is available to supply
24 VDC power to the motor when the 0-10V signal

is by others. This transformer has the capability to
power a remote device if desired. The power available
to a remote device is 400mA at 24 VDC. If the remote
device is powered by a different source, connect the
analog output to the 0-10V and COM terminals of the
transformer. This will pass the signal through to the
motor.

Do not connect an external 24V supply to the
transformer's control terminal labeled 24V. If the
external device providing the 0-10V signal is powered
elsewhere, this terminal can remain unused.

Operation and Wiring
- Potentiometer and 0-10V Input

Part Numbers Covered in this Section

Motor part numbers 318003, 318004 — The motor is
prewired at the factory and cannot be changed inside
the motor. Connect single-phase power at the voltage
listed on the nameplate.

Motor part numbers 318013, 319356, 319357, 320587,
320588, 320589, 320590, 328128, 328129, 328130,
328131, 328132, 328133, 328173, 328174, 328178,
and 328179 - The motor is prewired at the factory and
can operate on 115v up to 277v. Operating voltage is
changed via voltage red jumper wire.

Voltage jumper — For 115v the red jumper wire on
the side of the motor must be connected (closed).

For 208v-277v operation the red jumper must be
disconnected (open). If disconnected, red jumper
wire has 120 VAC potential. Ensure leads are capped/
covered.

Dial on Motor — A potentiometer (PN 385806) can

be plugged into the 9-pin connector of the motor. To
increase speed, rotate the dial clockwise. To decrease
speed, rotate the dial counterclockwise.

0-10 VDC Signal — From 0-1.9V, the motor will be off,
and will operate in the 2-10V range. A low voltage
wiring harness is needed to supply the 0-10V signal to
the motor. The harness is available from the factory if
conversion is necessary.

0-5 VDC Signal — From 0-0.9V, the motor will be off
and will operate in the 1-5V range. A low voltage
wiring harness is needed to supply the 0-5V signal to
the motor. The harness is available from the factory if
conversion is necessary.

Low Voltage Harness Part Numbers

Type Use with Motor U 0. B8
long long
318003, 318004, 318013, | 389821 | 385822
319356, 319357, 320587, | * 10 7PC | 10 0C
320588, 320589, 320590,
9-pin | 328128, 328129, 328130, | 386518 | 386519
328131, 328132, 328133, | (0-5 \QCD (0-5 \QCD
an an
328173, %22%1177%’ 328178, 0-10vDC | 0-10VDC
compatible) | compatible)

NOTE

The 9-pin connector on the motor contains 6 wires.
The yellow, orange, red and white wires are used for
external control. The other two wires are used for
factory initialization and programming.

0-10V Analog Input Connection

318003 | 318004 | 318013 | 319356 | 319357
300587 | 320588 | 320589 | 320590 | 328128 Red +0-10 VDC
328129 | 328130 | 328131 328132 | 328133 White Common
328173 | 328174 | 328178 | 328179 Green +0-5 VDC Signal
. ) Black 5 VDC Supply
These motors have the ability to accept a plug-in -
potentiometer for speed adjustment AND the ability to Troubleshooting

accept a 0-10V signal for remote control.

There is a 4 second delay between the application of
power and the motor starting.

m Vari-Green Motor and Controls

Motor does not operate

1. Verify the motor is wired correctly and all connections
are secure.

(A



2. If using dial on motor, verify the potentiometer is fully
seated in the 9-pin connector.

3. If using 0-10 or 0-5 VDG, verify that all voltages are
present at the motor.

Motor does not reach maximum speed

1. Make sure dial is rotated full clockwise, if applicable.

2. Make sure motor is receiving 10 or 5 VDG, if
applicable.

3. There are some motor/fan combinations where the
motor may not reach nameplate RPM. See Max
RPM table on page 11 for the maximum motor speed
for your application.

4. Make sure black wire is disconnected when using
0-10 VDC.

Operation and Wiring
- 0-5V Input

Part Numbers Covered in this Section
328447 | 328448

Motor PN 328447 has the ability to accept 0-5V signal
for speed adjustment via a 0-5V dial on fan, PN 386512.
Motor PN 328448 has the ability to accept a 0-5V
signal for speed adjustment via a plug-in potentiometer
PN 385806.

There is a four second delay between the application of
power and the motor starting.

Motor part numbers 328447, 328448 - the motor is
prewired at the factory and can operate at single phase
115-120V or 208-230V. The motor detects the incoming
voltage and automatic switches adjust for it inside the
motor. All that is required is to connect single phase
power at the voltage listed on the nameplate.

Dial on Motor - A potentiometer (PN 385806) can

be plugged into the 9-pin connector of the motor. To
increase speed, rotate the dial clockwise. To decrease
speed, rotate the dial counterclockwise.

0-5V Dial on Fan - From 0-1V, the motor will be off and
will operate in the 2-5V range. The low voltage wiring
harness is built into the design of the motor PN 328447.

NOTE

The 9-pin connector on the motor contains 3 wires.
The green, white and black wires in the white
jacketing are used for external control.

0-10V Analog Input Connection

Green +0-5 VDC Signal

White Ground

Black 5 VDC Supply
Troubleshooting

Motor does not operate

1. Verify the motor is wired correctly and all connections
are secure.

2. If using dial on motor, verify the potentiometer is fully
seated in the 9-pin connector.

3. If using 0-5V dial on fan controller, verify that all
voltages are present at the motor.

Motor does not reach maximum speed
1. Make sure dial is rotated full clockwise, if applicable.
2. Make sure motor is receiving 5 VDC.

Part Numbers Covered in this Section
310420 | 311156

Features

Speed control -
These motors can be
controlled by either
a dial on the motor
or a 0-10 VDC signal
for remote control.

Soft start — All motors feature soft-start technology
which eliminates inrush current at start-up. The motors
will reliably start at any speed setting. There will be up
to a 30 second delay between the application of power
and the motor starting. The motor will "rock" back and
forth upon startup as part of its normal operation.

Overload protection - If the motor becomes
overloaded, it will automatically shut itself down. The
maximum programmed motor speeds have been
selected to prevent this from happening in normal
operation.

Locked rotor protection — If the motor encounters a
locked-rotor scenario, it will automatically shut itself
down. It will try to restart up to 3 times, and if after the
3rd time the motor will still not rotate, the motor will not
attempt to start again until power is cycled.

Thermal protection — The motors have an automatic
reset thermal protector. This is meant to protect the
motor from a severe temperature rise.

RPM measurement — The motor RPM can be
measured by removing the cooling fan cover and using
a contact or optical tachometer. Be sure to replace the
cooling fan cover when finished.

Reversible rotation — The motor direction has been
pre-set at the factory for the rotation of the fan but can
be reversed if necessary.

Operation and Wiring

These motors can be controlled by either a dial on the
motor or a 0-10 VDC signal for remote control. The
motor will be supplied from the factory with the correct
accessory depending on what was ordered.

Dial on Motor - Turn the dial with your fingers to adjust.
To increase the speed, rotate the dial clockwise. To
decrease the speed, rotate the dial counterclockwise.
Turning the dial full Counter Clock Wise will turn the
motor off.

0-10 VDC Signal - From 0-1.9V, the motor will be off,
and will operate in the 2-10V range. This motor does not
require 24V power for operation.

Vari-Green Motor and Controls m



0-10V Analog Input Connection

Red + 0-10 VDC
White Ground
Wiring

1. All high and low voltage wiring connections are made
inside the motor control box at the factory. Normally,
there is no reason to enter the control box of the
motor. If there is a need to enter the control box,
disconnect power and wait at least five minutes to
allow the capacitors to discharge.

2. The motors are factory wired for the ordered voltage.
If the factory wired voltage does not match the
desired voltage, the voltage can be changed, with
exception of the 2HP motor (310420), which is
208-240V only.

115V: Connect 115 VAC to L1, connect Neutral to N.
The L2 terminal remains empty. Connect ground to
grounding stud.

115V Connection inside control box

208-240V - Connect line voltage to L1 and L2. The N
terminal remains empty. Connect the ground to the
grounding stud.

© )
© it

' Green
P10
pin 1

Black

208-240V Connection inside control box

_ Vari-Green Motor and Controls

Dial on Motor - the dial POTENTIOMETER
is factory-wired |_nto the RED T 12y
low voltage terminal block WHITE E 2 ANG1
inside the control box. BLACK i Eﬁgg
The wires are connected YELLOW 5 DGND
as shown. YELLOW 6 LGx1
7 LGX2
B LGX3
9 LGX4
(- 10_DGND |pqp

Dial on motor connection inside control box

0-10 VDC Signal - a two-wire
pigtail is factory-wired into the

EXTERMNAL 0-10V

1 12V
low voltage terminal block. RED —3 2 ANG 1
The wires are connected WHITE —H ﬁ Eﬁgg
as shown. YELLOW —¥ 5 DGND
YELLOW —# 6 LGX1
7 LGX2
8 LGX3
9 LGX4

: 10 DGND P10

0-10 VDC signal connection inside control box

If the motor needs to be tested before the 0-10 VDC
signal is available, a jumper can be placed between
terminals 1 and 2. This will force the motor to run at
full speed.

Motor Rotation

To reverse the rotation of the motor, swap any two of
the red, black and blue wires connecting the control
board to the motor at terminals T1, T2 and T3. Note
that motor warranty is void if motor is rotating in the
wrong direction. See fan instruction manual for correct
rotation direction.

N

|T2

Rotation selection wires inside control box




Troubleshooting

These motors have a diagnostic red LED on the circuit
board inside the control box, or on the exterior of the
control box, that will be solid (not flashing) when power
is applied to the motor and the motor is operating
normally. The LED may be solid even if the motor is not
spinning, such as when power is applied but the motor
may be commanded to be off with a 0-1.9V VDC signal.

1. If external LED is not present, to view the status of
the LED the control box cover must be removed
while power is applied to the motor. If the control
box cover is removed while power is applied,
extreme care must be taken not to touch any of the
components inside the box.

2. If a fault occurs, the LED will blink a specific number
of times to identify the fault that has occurred. The
fault indications are as follows:

Number of Blinks Indicated Fault

Hardware Fault

Overvoltage

Undervoltage

Communication Error

Sync Loss

Spin Fault

Motor Overload

Olo|N[ojo|bh|wWN

Motor Over Temperature

3. When the LED is blinking, it will consecutively blink
from 2 to 9 times, followed by a pause, and repeat
the blink sequence. It is best to count the number
of flashes 2 or 3 times to ensure accuracy.

4. Under most fault conditions the motor will
automatically restart. If a motor overload fault occurs
more than 10 times in one hour, the motor will shut
down and require a power cycle to reset.

5. If the fault persists, consult the factory.

Motor does not operate
1. Verify the motor is wired for the correct voltage.

2. Verify that the dial on the motor is properly
connected to the control board - or - verify that
the 0-10 VDC wires are properly connected to the
control board.

3. Verify that the Status LED is solid red.

4. Verify that a jumper is in place between terminals
9 and 10. The motor will not run without this jumper
in place.

5. Verify that the two yellow wires coming from the
motor are in place on terminals 5 and 6.

Controls: Operation,
Wiring and Troubleshooting

Remote Dial/Touch Remote and
2-Speed Control

Remote Dial

Installation Overview: The remote dial is provided
with the fan, shipped loose for remote installation.
It also includes a factory mounted 24 VDC transformer.

1. Disconnect power to the fan.

2. ldentify where the remote dial will be mounted.
3. Mount a standard single-gang 2x4 junction box.
4

. Run a 3-wire control cable from the remote dial to
the fan motor compartment. The maximum distance
from the fan to the remote dial is 100 feet. If a greater
distance is required, signal loss may occur and cause
the fan to operate erratically.

5. Connect control cable to transformer mounted inside
fan motor compartment. Connect control cable to
remote dial.

6. Secure remote dial to 2x4 junction box.

Remote Dial with Min/Max Setting

Remote dials (PN 385803) are capable of setting
minimum and maximum voltage limits. Setting voltage
limits will require a multi-meter. To set a voltage span:

1. Install and wire remote dial as previously instructed.

2. Install multi-meter probes into the red (0-10v) and
black (ground) connectors.

3. To set maximum voltage limit, apply power to the
motor, transformer and remote dial. With remote dial
set to zero (0), hold the Upper Limit button down and
turn the dial until the desired voltage is displayed on
your multi-meter. Release button to save max voltage
setting.

4. To set lower voltage, turn remote dial back to zero
(0). Hold down Lower Limit button while turning
dial to desired voltage on your multi-meter. Release
button to set minimum voltage limit.

5. To reset to default (0-10v) limits, hold both Upper
and Lower limit buttons down simultaneously until
the LED indicator lights up. Then release buttons and
default levels will be restored.

NOTE: Upper voltage limit must be set prior to
setting lower voltage limit. Upper and lower limits
can only be within 0.5v of each other.

Vari-Green Motor and Controls



Touch Remote
Follow installation instructions for remote dial above.

After power is applied to the system, operate as follows:

1. Touch power button to turn fan on.

2. Touch UP/DOWN arrow to increase/decrease speed.

3. Subsequent touches of the power button will start
the countdown timer of 90, 60, 30 or 10 minutes.

4. LED's will turn off after a period of inactivity.

5. To lock/unlock buttons, hold the UP and DOWN
arrows for 3 seconds. When locked, the power
button will light up red.

Other Vari-Green® controls, such as the Constant
Pressure and Air Quality families of controls, have their
own manual that ship with the controller. They can also
be found on Greenheck.com. See table on page 11 for
document numbers.

Even though the motor may not be operating, high
voltage power may still be present at the motor. Make
sure to disconnect power to the fan before servicing.

Remote Dial/Touch Remote Assembly

}‘7 100 ft. or less 4»‘

COoM
24V
0-10V

<3 VARI-GREEN.| ]

Motor

Field Wiring

i [leed] [eee] [loe?
4 zoz o O oN O
87 TE8 IEQ
[leed] o °z9 12| |2°% o
QN o i *NOTE: Black wire not
g 3 oy é‘éﬂlt':g Control Motor used on some motors
<
- Trip Point = 1.85VDC O Green indiator light
Contact Rating: —Power present
%E'\éOTE DlgL/ 10A @ 24-240VAC
TOUCH REMOTE 5A @ 30VDC
©|  TRANSFORMER ©
\ /
Low voltage, route away
from high voltage lines
and/or use shielded cable
2x4
Factory Wiring Junction

115/230 VAC input
to match motor name plate

Box

Remote Dial with Min/Max Setting

Upper Limit Button

Lower Limit Button

LED Indicator

m Vari-Green Motor and Controls

Troubleshooting -
Remote Dial/Touch Remote

Remote Dial does not adjust motor RPM

1.Check voltage to ensure the motor and transformer
are receiving the correct line voltage.

2.Check voltage at the remote dial. 24 VDC should be
present across the 24V and COM terminals. 0-10 VDC
should be present across the 0-10V and COM
terminals.

3. Verify all of the connections at the transformer and
make certain that they are secure.

4.Touch remote: Verify that the touch remote is unlocked.

5.To reset to default (0-10v) limits, hold both Upper and
Lower limit buttons down simultaneously until the LED
indicator lights up. Then release buttons and default
levels will be restored.

Terminals Desired Voltage
24V-COM 24 VDC Nominal
0-10VvDC
0-10v-COM (varies with dial position)

(A



Two Speed Assembly

SPDT
Switch/Relay

z .
. & _ byothers - e E;?;Oxix\:]mng
ol B ‘ o Low voltage (<10V), route 9
(n'\)ﬁ 3 IB (g away from high voltage lines o |
ol 10 9 and/or use shielded cable
5! ‘ S ™ - 100' or less @U
ol | L
I I
‘ ‘ ‘ <3 VARI-GREEN. ]
Motor
[loss]] [lssq] [leed] -
Z:8 w@»g 2889 00
O 252 £ 2=z 7 | B
2 é Dry *NOTE:
Digital Contact Black wire not used
Input Input Spesd A Green indicator light on some motors
Adjustment —Power present
Digital Input Logic
FACTORY MOUNTED L1 or L2 = Speed B
o 2 SPEED CONTROL L1 and L2 = Speed A
Speed B No input = Off
Adjustment
2x4
Junction
Box
115/230 VAC Input
Ergaich motgrpameplaie 77777
Two Speed Control Troubleshooting - Two Speed Control

Installation Overview: The two speed control is factory
mounted to the fan and may be set to provide any
two speeds the application requires. It also includes a
24 VDC transformer. A green LED will be illuminated

when

the 2-speed control is powered.

1. There are two methods of toggling between speed A
and speed B:

a.

2. To

Dry contact input - this utilizes an external
switching device such as a relay or SPDT switch
to toggle between the two speeds.

e Connect terminal “A” to “COM?” for speed A.
e Connect terminal “B” to “COM” for speed B.

If no contact is made between either terminal the
motor will be off.

AC digital input - this input allows an AC voltage
signal to be fed directly into the 2-speed control
to change speeds.

e Send 115-230V AC to L1 OR L2 for speed B.
e Send 115-230V AC to L1 AND L2 for speed A.

If no voltage is applied to either terminal, the
motor will be off.

. DO NOT CONNECT BOTH DRY CONTACT AND

DIGITAL INPUTS SIMULTANEOUSLY.
test fan operation before the external control

devices are installed, a jumper wire can be
connected between the COM and A or B terminal on
the dry contact input for fan operation.

1. Check all wiring connections to ensure they are
correct and secure.

2. Verify AC line voltage is present at the motor and
2-speed control.

3. Verify 24 °VDC is present at the 24V and COM
terminals of the "Motor" terminal block.

4. Measure DC voltage between the 0-10V and COM
terminals of the "Motor" terminal block. This voltage
should match the dial position of the active dial.

a. If using dry contact input - ensure contact closure
is connecting the proper terminals.

b. If using AC digital input - disconnect connector
from 2-speed control and measure voltage
between L1 and Neutral or L2 and Neutral.

Vari-Green Motor and Controls m



Motorized Backdraft

Motorized Damper

Damper Control T . o ot o
The available factory mounted transformer (Motorfeontrol wiring omitted for cfarit)
(PN 385253) has the ability to signal a
motorized back draft damper to open/close To control
as the motor starts/stops.
. X To motor
A N.O./N.C. set of contacts is provided
which will change state when above or
below a control voltage of 1.85 VDC. See N L
wiring diagram for example.
Contact Rating:
e 10A @ 24-240 VAC H@@@ﬂ H@@@ﬂ H@@@ﬂ
e 5A @ 30VDC 585 228 2
@) ez0 3~z g =< o
Auxiliary Control Motor
Contact
Green indicator light
Trip Point = 1.85VDC —Power present
Contact Rating:
10A @ 24-240VAC
5A @ 30VDC
O FACTORY MOUNTED O
S 3 TRANSFORMER
Neutral Line
(Damper Power Source)
Fans Where Dial on Motor
is Not Accessible
A control is available to mount on the outside of a fan
where the dial on motor may be difficult to access
(model SQ). This control is powered by the line voltage
entering the fan and will send 24 VDC and 0-10 VDC to
the motor. Control Part Number is 385611
=] B

Factory Wiring
- = - = Field Wiring
FACTORY MOUNTED 4 ? 6
SPEED CONTROL  \oltage 3.~ _7
O O =2 K ~8 O
Present 1 79
Input: 85-265VAC 0 10

Output: 24VDC, 0-10VDC

COM| 24V | 0-10V

90 i
E <3 VARI-GREEN. | | ]

Motor

00

*NOTE: Black wire not
used on some motors

2x4
Junction
Box

115/230 VAC Input
to match motor name plate

m Vari-Green Motor and Controls




Alternative: Fans Where Dial on Motor is
Not Accessible

A control is available to mount on the outside of a fan
where the dial on motor may be difficult to access
(model SQ). In many cases, the tri-voltage platform of
VG motors can work off either 0-5V signal or a 0-10V
signal. This control is powered by 5VDC output signal
wire of the motor and will send a 0-5VDC to the motor
to adjust the speed. Control PN 386512.

Maintenance

Vari-Green® motors use brushless technology with
sealed bearings. No routine maintenance is required
other than keeping any debris from accumulating on the
motor and controls.

Other Vari-Green® Control
Instruction Manuals

Description Document Number

Control Compatible Motor P/N

Indoor Air Quality - VOC 475407

328447, 319356, 328128, 319357, 328129,
3g6512 | 318013, 328130, 320587, 320588, 328131,

320589, 328132, 320590, 328133
328173, 328174

Indoor Air Quality -
Temperature/Humidity

Constant Pressure Control 474766

475573

Factory Wiring
Field Wiring

FACTORY MOUNTED
SPEED CONTROL

4 f 6 [=
3 MY
Input: 5VDC ~ -7
(Supplied Motor) | ) | 2 @*e O U
Output: 0-5 VDC B 1‘0\9 ]
<3 VARIGREEN.| | ]
®® Motor
2|12(9 B
S
5|28 00
g

2X4
JUNCTION
BOX

115/208-230/277
VAC Input

Multiple Motors on One Control

Refer to the table below for the recommended number
of motors to be driven from one controller. Note that the
controllers do not have the ability to distinguish between
more than one motor, therefore all motors will receive
the same control voltage. Control voltage must be wired
in parallel to all motors.

Controls Max. Motor Quantity
Remote Dial 4
2-speed 6
Constant Pressure/Airflow 4
Temperature/Humidity 2
VOC 2

Generation 2 Constant

Pressure/Airflow Control 479653

Vari-Green Motor and Controls n



Maximum RPM Table USF  MaxRPM Motor HP G | Max RPM | Motor HP

This table will show the available motor and fan 4 1?22 1721 60, 70 1725 1/15
combinations with the correlating maximum motor RPM 1725 34 80,90 1725 1/10
for each combination. 95 1725 1/6
1660 1/4 97-99 1725 1/4
6 1725 1/4 103 1725 1/4
60, 70 1725 1/15 60, 70 1725 1/15 1725 1/2 103HP 1725 1/4
80, 90 1725 1/10 80, 90 1725 1/10 1725 3/4 2500 12
95 1725 1/6 95 1725 1/6 7 1140 1/4 123 1200 1/4
99 1725 1/4 97 1725 | 1/4 1725 1/2 1725 1/2
101 1795 174 2500 1/2 1660 1/4 1150 1/4
1725 174 08 1725 1/4 8 1725 1/2 133 1550 1/2
101HP 2500 12 2200 3/4 1725 3/4 1725 3/4
1400 1/4 99 1725 1/4 1660 1/4 900 1/4
121 1795 12 2200 3/4 10 1725 1/2 143 1200 1/2
1200 14 100 1725 1/4 1725 3/4 1300 3/4
131 1450 1/2 120 1725 1/2 1370 1/4 1725 1
1725 3/4 130 1725 3/4 13 1725 1/2 1500 1/4
1000 174 1250 1/4 1725 3/4 143HP | 1725 1/2
1300 12 130HP | 1450 1/2 1110 1/4 2200 3/4
141 1550 3/a 1950 3/4 15 1400 1/2 750 3/4
1725 1 140 1500 3/4 1600 3/4 163 1200 1
1250 174 1725 1 910 1/4 1725 2
141HP 1725 1/2 1100 1/2 16 1150 1/2 900 3/4
2900 3/4 140HP 1450 3/4 1320 3/4 183 1000 1
1000 1/2 1725 1 740 1/4 1325 2
1200 3/4 1140 3/4 18 940 1/2
1 00 | 60 [ 7300 | 1 1050 |4
1795 5 1725 2 8-440* | 1725 115
1300 1/2 850 172 8-440: 1725 1/10
161HP 1650 3/4 160HP 1000 3/4 80-90 1725 110 1 0-440* 1725 1/15
1725 1 1600 1 55 75 176 10-440" | 1725 1/6
875 34 1725 2 00 T 75 1 12-426 | 1725 1/4
180 1000 1 120 1725 12 12-432 1725 1/4
1305 5 12-436 | 1725 1/4
Tdae | Tree T 1R
510 | 1275 1/6 14-240 | 1725 12
710 | 1450 1/4 16-421 | 1725 12
700 | 1750 | 1/3 16-426 | 1725 12
1050 | 1225 1/3 16-428 | 1725 3/4
16-436 1725 3/4
18-424 1725 3/4
18-429 1725 3/4
20-420 1725 1
*SE1 Model Only

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications
without notice.

Product warranties can be found online at Greenheck.com, either on the specific product page or in the literature
section of the website at Greenheck.com/Resources/Library/Literature.

AMCA Publication 410-96, Safety Practices for Users and Installers of Industrial and Commercial Fans, provides additional safety
information. This publication can be obtained from AMCA International, Inc. at www.amca.org.

[ B GREENHECK

Building Value in Air.

Phone: 715.359.6171 e Fax: 715.355.2399 e Parts: 800.355.5354 ¢ E-mail: gfcinfo@greenheck.com e Website: www.greenheck.com

m 473681 * Vari-Green Motor and Controls, Rev. 14, August 2019 Copyright 2019 © Greenheck Fan Corporation
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CONSULTING "ENGINEERS, INC
MECHANICAL
SUBMITTALS

Project: UCA - Snow Fine Arts Center Renovation

Location: Univ. of Central Arkansas, Conway, AR P&P Job No. 22-002
Date of Receipt: Monday, November 13, 2023

Date of Review: Tuesday, December 5, 2023

Reviewed by: Stephen Jewell

Email: sjewell @pettitinc.com

Signed: % %

Checking is for conformance with the design concept of the Project and compliance with the information given in the Contract
Documents. The Contractor is responsible for dimensions to be confirmed and correlated at the job site; for information that
pertains solely to the fabrication processes or to techniques of construction; and for coordination of the work of all trades.

Item Approval Comments
Status
Section Approved o
233423 — as Noted - Field coordinate roof curb installation with roofing contractor.
HVAC Power
Ventilators

v X o %

Note:

201 East Markham Street, Suite 400 | Little Rock, AR 72201 | 501.374.3731 | 501.374.1802(f)
pettit@pettitinc.com | www.pettitinc.com




AIRETECH

SUBMITTAL DATA

EQUIPMENT:  Greenheck Exhaust Fans
TAGS: EF-1 and EF-2

PROJECT: UCA Snow Fine Arts

LOCATION: Conway, AR

ENGINEER: E
pettitpettit

CONSULTING "ENGINEERS, INC

contracToR: SOMEORT LIS

AR KANS A S

DATE: 10/31/2023

SUBMITTED BY:  Forrest Moseley
forrest@airetechcorp.com
0

7631 NORTHSHORE PLACE | NORTH LITTLE ROCK, ARKANSAS 72118 | (501) 280-0404



Printed Date: 10/31/2023

EGREENHECK JchIt;]: ?JCAaSﬁow Fine Arts
Building Value in Air. Mark: EF-1

Model: G-100HP-VG

f=—0 24.40 —

Model: G-100HP-VG

Direct Drive Centrifugal Roof Exhaust Fan

Previously: G-103HP-VG
_ - 23.70
Dimensional
- 35.70
Quantity 1 VF1-75
Weight w/o Acc's (Ib) 41 ‘ ] *
Weight w/ Acc's (Ib) 48 (12;0(’)
Weight w/ Acc's and Curb (Ib) 64
Standard Curb Cap Size (in.) 19x19
Optional Damper (in.) 12x12 19.00 SQ
Roof Opening (in.) 15.5x 15.5
OVERALL HEIGHT MAY BE GREATER DEPENDING ON MOTOR, ADAPTER, AND/OR
HINGE BASE.
Performance
2.0 1.0
Requested Volume (CFM) 750
Actual Volume (CFM) 750
Total External SP (in. wg) 1 .
1.6 0.8
Fan RPM 2239
Operating Power (hp) 0.33 |
Elevation (ft) 338 2 -
Airstream Temp.(F) 70 c 1.2 0.6 g
Air Density (Ib/ft3) 0.074 o o)
Tip Speed (ft/min) 6,521 2 - 3
. 5 308 04 &
Static Eff. (%) 36 = 0]
o 4
o - ©
= m
Misc Fan Data n
04 0.2
Fan Eff. Index (FEI) -
Outlet Velocity (ft/min) 833
0.0 — 00
Motor 12
Motor Mounted Yes VO|Ume (CFM) X 100
Size (hp) 1/2
Voltage/Cycle/Phase 115/60/1 /\  Operating Bhp point
Enclosure ODP (O Operating point at Total External SP
Fan curve
Motor RPM 2500 | 0 - - System curve
Efficiency Rating Hgh | Brake horsepower curve
Windings 1
FLA (Amps) 6.6
Min. Circuit Ampacity (MCA) 8 Notes:
- All dimensions shown are in units of in.
Max. Overcurrent Protection (MOP) 15 *NEC FLA, MCA and MOP are for reference only — based on
. R tables 430.248 or 430.25 of National Electric Code 2020. Actual
Short Circuit Current Rtg (SCCR) S kA motor FLA may vary, for sizing thermal overload, consult factory.
MCA and MOP values shown only account for the motor, not
accessories (damper actuator, field supplied VFD, etc).
LwA - A weighted sound power level, based on ANSI S1.4
Sound Power by Octave Band dBA - A weighted sound pressure level, based on 11.5 dB
Sound attenuation per Octave band at 5 ft - dBA levels are not licensed
62.5 125 | 250 | 500 | 1000|2000 | 4000 | 8000 | LwA | dBA [Sones| by AMCA International
Data Sones - calculated using ANSI/AMCA 301 at 5 ft
Inlet 81 82 74 74 70 64 63 61 76 64 | 14.0
assocIATiON

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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[ GREENHECK

Building Value in Air.

Printed Date: 10/31/2023

Job:

UCA Snow Fine Arts
Mark: EF-1
Model: G-100HP-VG

CAPS 4.42.1122

Model: G-100HP-VG

Direct Drive Centrifugal Roof Exhaust Fan

Standard Construction Features:

- Aluminum housing - Backward inclined composite (sizes 60-95) or aluminum
(sizes 97-300) wheel - Aluminum curb cap with prepunched mounting holes -
Birdscreen - Ball bearing motors (sizes 85-300 and all Vari Green), sleeve bearing
motors (sizes 60-80) - Motor isolated on shock mounts - Corrosion resistant
fasteners

Selected Options & Accessories:

Motor - Vari-Green EC motor

Control - Dial for balancing

Standard Curb Cap Size - 19 Square

UL/cUL 705 Listed - "Power Ventilators"
Switch, NEMA-1, Toggle,

Junction Box Mounted & Wired

Birdscreen: Galvanized, nom. 84% Free Area
Conduit Chase Qty 1

Unit Warranty: 1 Yr (Standard)

Damper Shipped Loose, BD-100-PB-12X12, Gravity Operated, Not Coated,
Nominal Size

Selected Sub Marks

See individual submittals for full details
GPI-19-G12

The Vari-Green Motor included in this order has a ‘Multi-Voltage’ ability. The
red wire on the motor is called a ‘Voltage Doubler’, and when it is connected
the motor can be powered by 115V.

If the Red wire is disconnected, then the motor can be powered with
208-230/277V. The motor will leave the factory with the voltage doubler
wired per the order.

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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Printed Date: 10/31/2023

EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts
Building Value in Air. Mark: EF-1

Model: G-100HP-VG

Disconnect Switch
Enclosure Rating: NEMA-1

Standard Construction Features:

Enclosure constructed for indoor use to provide a degree of protection to personnel against incidental contact with the enclosed
equipment and to provide a degree of protection against falling dust. This enclosure meets the rod entry and the indoor
corrosion protection design tests. The rod entry test is intended to simulate incidental contact with enclosure equipment.
Enclosure is equipped with provision to lockout in the off position with customer supplied lock.

Disconnect Switch Configuration

Type: Toggle Motor Size: 1/2 hp Voltage: 115 UL Listed: Yes
Manufacturer: Pass and Seymour Cycle: 60 Amperage: 15 CSA Approved: Yes
Overload Protection: None Phase: 1 Switch Pole(s): 1 Rating: 1/2 hp
Junction Box Mtg.: Mounted and Wired RPM: 2500 Exp. Resist. Wiring:  None

Switch Mounting: Shipped With Unit

Electrical Drawing Details

20.28

| (4HOLES) Wiring
‘ Schematic
O
435 b DO
1.06
AR
1.65 O
,L
072 = = -~ 200 =
- 1.06 =~
-~ 250 =

Notes: All dimensions shown are in units of in.

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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Printed Date: 10/31/2023

EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts
Building Value in Air. Mark: EF-1

Model: G-100HP-VG

Vari-Green
Motor & Control Options

An EC motor that uses AC input power and internally converts it to DC power. Potentiometer (dial) mounted on the
motor enclosure adjusts the speed (RPM) down 80%. Vari-Green motors feature a soft-start and inherent thermal
and current protection built into each unit. Inrush current at start up is eliminated and the motor will automatically
reduce speed or turn off if overloaded or it becomes too hot.

Motor Configuration POWER INPUT
Input Voltage: 115 BLATCK 1NW5 TVRAC
Speed Reference: Dial on Motor g:'EEEN GESUNADL
Permanent Dial: Yes

SPEED

CONTROL
Control Configuration ;: —
Control Type: N/A
Transformer: None <>

VARI_»GREEN. VOLTAGE JUMPER CLOSED
i

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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Printed Date: 10/31/2023
EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts

Building Value in Air. Mark: EF-1

Model: GPI-19-G12
17.50/%7.50 Model. GPI

- N
/{ Roof Curb

* 12,00 Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
- o support structure - Constructed of either 18 ga galvanized steel or 0.064 in.
~ > aluminum - Straight Sided without a cant - 2 in. mounting flange - 3 Ib density
insulation - Height - Available from 12 in. to 42 in. as specified in 0.5 in.
increments. Notes: - The maximum roof opening dimension should not be
greater than the "Actual" top outside dimension minus 2 in.. - The minimum roof
opening dimension should be at least 2.5 in. more than the damper dimension or
recommended duct size. - The Roof Opening Dimension may or may not be the
21.50 21.50 same as the Structural Opening Dimension. - Damper Tray is optional and must
be specified. Tray size is same as damper size. - Security bars are optional and
\/ must be specified. Frames and gridwork are all 12 ga steel. Gridwork is welded
to the frame and the frame is welded to the curb.

General
Sizing | Undersizing \Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
1 GPI-19 Nominal 15 16 Yes No
Preference
Dimensions

Nominal | Nominal | Actual | Actual | Actual | Actual | Hinge Hinge
Curb | Outside | Outside | Outside | Outside | Inside | Inside Base Base
Height | Width | Length | Width | Length | Width | Length | Width* | Length*
(in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 19 19 17.5 17.5 14 14 18 18
*May not be applicable

Accessories

Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
CAPS 4.42.1122 Generated by: forrest@airetechcorp.com Page 5 of 12



[ GREENHECK

Building Value in Air.

Printed Date: 10/31/2023
Job: UCA Snow Fine Arts
Mark: EF-2

Model: G-120-VG

Model: G-120-VG

Direct Drive Centrifugal Roof Exhaust Fan

=— 24.40 —

Previously: G-123-VG
23.70
Dimensional
. 1.75 3570
Quantity 1 r
\ ]
Weight w/o Acc's (Ib) 44 * (12.00)
Weight w/ Acc's (Ib) 51 ‘ ‘ i
Weight w/ Acc's and Curb (Ib) 67
Standard Curb Cap Size (in.) 19x19
. . 19.00 SQ
Optional Damper (in.) 12x12
Roof Opening (in.) 15.5x 15.5
OVERALL HEIGHT MAY BE GREATER DEPENDING ON MOTOR, ADAPTER, AND/OR
HINGE BASE.
Performance 12 12
Requested Volume (CFM) 900 ’ ’
Actual Volume (CFM) 900
Total External SP (in. wg) 1
Fan RPM 1401 0.9 0.9
Operating Power (hp) 0.24
Elevation (ft) 338 g’ .
Airstream Temp.(F) 70 c g
Air Density (Ib/ft3) 0.074 ® 0.6 06 ©
Tip Speed (ft/min) 4,790 2 0%_
- o o
Static Eff. (%) 58 & o
9 ©
= o0
@©
Misc Fan Data & 03 03
Fan Eff. Index (FEI) -
Outlet Velocity (ft/min) 968
0.0 — 0.0
Motor 0 2 4 6 8 10 12 14 16 18
Motor Mounted Yes VO|Ume (CFM) X 100
Size (hp) 1/2
Voltage/Cycle/Phase 115/60/1 /\  Operating Bhp point
Enclosure ODP (O Operating point at Total External SP
Fan curve
Motor RPM 1725 | - - System curve
Efficiency Rating Hgh | Brake horsepower curve
Windings 1
FLA (Amps) 6.4
Min. Circuit Ampacity (MCA) 8 Notes:
- All dimensions shown are in units of in.
Max. Overcurrent Protection (MOP) 15 *NEC FLA, MCA and MOP are for reference only — based on
o tables 430.248 or 430.25 of National Electric Code 2020. Actual
Short Circuit Current Rtg (SCCR) S kA motor FLA may vary, for sizing thermal overload, consult factory.

Sound Power by Octave Band

MCA and MOP values shown only account for the motor, not
accessories (damper actuator, field supplied VFD, etc).

LwA - A weighted sound power level, based on ANSI S1.4
dBA - A weighted sound pressure level, based on 11.5 dB

Sound
Data

62.5| 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

attenuation per Octave band at 5 ft - dBA levels are not licensed
LwA | dBA |Sones| by AMCA International
Sones - calculated using ANSI/AMCA 301 at 5 ft

Inlet 70 | 76 | 78 | 71 64 | 63 | 57 | 55

73 | 62 | 11.4

AssocinTion
INTERNATIONAL. INC.©

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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[ GREENHECK

Building Value in Air.

Printed Date: 10/31/2023
Job: UCA Snow Fine Arts

Mark: EF-2
Model: G-120-VG

CAPS 4.42.1122

Model: G-120-VG

Direct Drive Centrifugal Roof Exhaust Fan

Standard Construction Features:

- Aluminum housing - Backward inclined composite (sizes 60-95) or aluminum
(sizes 97-300) wheel - Aluminum curb cap with prepunched mounting holes -
Birdscreen - Ball bearing motors (sizes 85-300 and all Vari Green), sleeve bearing
motors (sizes 60-80) - Motor isolated on shock mounts - Corrosion resistant
fasteners

Selected Options & Accessories:

Motor - Vari-Green EC motor

Control - Dial for balancing

Standard Curb Cap Size - 19 Square

UL/cUL 705 Listed - "Power Ventilators"
Switch, NEMA-1, Toggle,

Junction Box Mounted & Wired

Birdscreen: Galvanized, nom. 84% Free Area
Conduit Chase Qty 1

Unit Warranty: 1 Yr (Standard)

Damper Shipped Loose, BD-100-PB-12X12, Gravity Operated, Not Coated,
Nominal Size

Selected Sub Marks

See individual submittals for full details
GPI-19-G12

The Vari-Green Motor included in this order has a ‘Multi-Voltage’ ability. The
red wire on the motor is called a ‘Voltage Doubler’, and when it is connected
the motor can be powered by 115V.

If the Red wire is disconnected, then the motor can be powered with
208-230/277V. The motor will leave the factory with the voltage doubler
wired per the order.

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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Printed Date: 10/31/2023

EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts
Building Value in Air. Mark: EF-2

Model: G-120-VG

Disconnect Switch
Enclosure Rating: NEMA-1

Standard Construction Features:

Enclosure constructed for indoor use to provide a degree of protection to personnel against incidental contact with the enclosed
equipment and to provide a degree of protection against falling dust. This enclosure meets the rod entry and the indoor
corrosion protection design tests. The rod entry test is intended to simulate incidental contact with enclosure equipment.
Enclosure is equipped with provision to lockout in the off position with customer supplied lock.

Disconnect Switch Configuration

Type: Toggle Motor Size: 1/2 hp Voltage: 115 UL Listed: Yes
Manufacturer: Pass and Seymour Cycle: 60 Amperage: 15 CSA Approved: Yes
Overload Protection: None Phase: 1 Switch Pole(s): 1 Rating: 1/2 hp
Junction Box Mtg.: Mounted and Wired RPM: 1725 Exp. Resist. Wiring:  None

Switch Mounting: Shipped With Unit

Electrical Drawing Details

20.28

| (4HOLES) Wiring
‘ Schematic
O
435 b DO
1.06
AR
1.65 O
,L
072 = = -~ 200 =
- 1.06 =~
-~ 250 =

Notes: All dimensions shown are in units of in.
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Printed Date: 10/31/2023

EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts
Building Value in Air. Mark: EF-2

Model: G-120-VG

Vari-Green
Motor & Control Options

An EC motor that uses AC input power and internally converts it to DC power. Potentiometer (dial) mounted on the
motor enclosure adjusts the speed (RPM) down 80%. Vari-Green motors feature a soft-start and inherent thermal
and current protection built into each unit. Inrush current at start up is eliminated and the motor will automatically
reduce speed or turn off if overloaded or it becomes too hot.

Motor Configuration POWER INPUT
Input Voltage: 115 BLATCK 1NW5 TVRAC
Speed Reference: Dial on Motor g:'EEEN GESUNADL
Permanent Dial: Yes

SPEED

CONTROL
Control Configuration ;: —
Control Type: N/A
Transformer: None <>

VARI_»GREEN. VOLTAGE JUMPER CLOSED
i
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Printed Date: 10/31/2023
EGREENHECK J(glt;]: ?JCAaSﬁow Fine Arts

Building Value in Air. Mark: EF-2

Model: GPI-19-G12
17.50/%7.50 Model. GPI

- N
/{ Roof Curb

* 12,00 Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
- o support structure - Constructed of either 18 ga galvanized steel or 0.064 in.
~ > aluminum - Straight Sided without a cant - 2 in. mounting flange - 3 Ib density
insulation - Height - Available from 12 in. to 42 in. as specified in 0.5 in.
increments. Notes: - The maximum roof opening dimension should not be
greater than the "Actual" top outside dimension minus 2 in.. - The minimum roof
opening dimension should be at least 2.5 in. more than the damper dimension or
recommended duct size. - The Roof Opening Dimension may or may not be the
21.50 21.50 same as the Structural Opening Dimension. - Damper Tray is optional and must
be specified. Tray size is same as damper size. - Security bars are optional and
\/ must be specified. Frames and gridwork are all 12 ga steel. Gridwork is welded
to the frame and the frame is welded to the curb.

General
Sizing | Undersizing \Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
1 GPI-19 Nominal 15 16 Yes No
Preference
Dimensions

Nominal | Nominal | Actual | Actual | Actual | Actual | Hinge Hinge
Curb | Outside | Outside | Outside | Outside | Inside | Inside Base Base
Height | Width | Length | Width | Length | Width | Length | Width* | Length*
(in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 19 19 17.5 17.5 14 14 18 18
*May not be applicable

Accessories

Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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[ GREENHECK

Building Value in Air.

Printed Date: 10/31/2023
Job: UCA Snow Fine Arts

Horizontal Mount Exhaust Damper

Model: BD-100

Standard Construction Features:

- Model BD-100 is a horizontal mount exhaust damper
(air flow up) and is constructed of 24 ga galvanized steel

with pre-punched mounting holes - Damper blades are
0.016 in. roll formed aluminum with vinyl seals on the

- closing edge, and spring assisted for ease of opening -
m! * Axle/bearing is constructed of fiberglass reinforced

Damper Configuration:

nylon

Greenheck Fan Corporation certifies that the models BD-100 shown
herein is licensed to bear the AMCA Seal. The ratings shown are based

R| on tests and procedures performed in accordance with AMCA Publication
511 and comply with the requirements of the AMCA Certified Ratings
Program. The AMCA Certified Ratings Seal applies to Air Leakage and Air
Performance Ratings.

ID #: Tag: Quantity: | W (in.): H(in.): | ActQty: Actuator Model:
2 EF-1 1 12 12 0
4 EF-2 1 12 12 0

Notes: All dimensions shown are in units of in.
Width And height furnished approximately 0.25 in. undersize

C:\Users\Forrest. AIRETECHCORP\OneDrive - Airetech Corporation\LR-Sales\Greenheck\Jobs\UCA Snow Fine Arts.gfcj
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[ GREENHECK

Building Value in Air.

Printed Date: 10/31/2023
Job: UCA Snow Fine Arts

Roof Curb
Model:

GPI

Roof Curb Configuration:

Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted
directly to the roof support structure - Constructed of either 18
ga galvanized steel or 0.064 in. aluminum - Straight Sided
without a cant - 2 in. mounting flange - 3 Ib density insulation -
Height - Available from 12 in. to 42 in. as specified in 0.5 in.
increments.

Notes:

- The maximum roof opening dimension should not be greater
than the "Actual" top outside dimension minus 2 in..

- The minimum roof opening dimension should be at least 2.5
in. more than the damper dimension or recommended duct
size.

- The Roof Opening Dimension may or may not be the same
as the Structural Opening Dimension.

- Damper Tray is optional and must be specified. Tray size is
same as damper size.

- Security bars are optional and must be specified. Frames
and gridwork are all 12 ga steel. Gridwork is welded to the
frame and the frame is welded to the curb.

ID #: Tag: Qty: | Curb Cap W x L: | Actual Wx L: Flange W: Flange L: Height: Step Hgt: | Damper Tray W x L:
2 EF-1 1 19x 19 17.5x17.5 21.5 21.5 12 N/A X
4 EF-2 1 19x 19 17.5x17.5 21.5 21.5 12 N/A X

Notes: All dimensions shown are in units of in.
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