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Job Name: Taunton Wastewater Treat Facility Solids Handling

Product IOMs

Mark Name Model Name
5EF-2 AER
5EF-1 SE
9LEF-1 VEKTOR-H
SLEF-1 GPFHL
(See below)
LOUVERS (REVISED 2-16-22) EHH-501
(No IOMs)
Vari-Green Motor and Controls IOMs
Mark Name IOM Name
5EF-1, 5EF-2 VG Motors

Accessory IOMs

Accessory IOM Name

Mark Names

Assembly and
Installation Wall
Housing_471832

5EF-1

Install Operation Maint
Manual VG Motor and
Controls

5EF-1, 5EF-2

CAPS 4.38.984
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Document 471755
Sidewall Propeller Fans
Belt Drive and Direct Drive
Exhaust, Supply, Filtered Supply and Reversible
s N
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assembile, 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

[ B GREENHECK

Building Value in Air.

\and/or property damage.

J

Models AER, SE1, SS1, SE2, SS2, SCR3, SBE-1, SBS-1, SBE-2, SBS-2, SBE-3, SBS-3, SBCE, SBCS, SBCR

Models SCE3, SCS3 (Mexico Only)

Axial Propeller Wall Fans

Axial propeller wall fans are ideal for factory and warehouse applications
where high volumes of air and low pressures are required. From general
ventilation to industrial duty, the range of construction and performance
capabilities offered represent the most comprehensive sidewall propeller fan

line in the industry.

Wall mounted fans include both direct- and belt-driven fans with various
impeller styles for exhaust, supply, filtered supply, and reversible applications.

Filtered Supply
Optional filtered supply wall housings are designed with

the draw-thru concept to achieve the highest filter and fan

efficiencies. Permanent 2-inch (51 mm) washable filters
are accessed through a bolted panel and can be easily
removed for cleaning.

General Safety Information

iyl

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 are 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 propeller 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 propeller 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.

‘ Precaution should be taken in explosive atmospheres. |
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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.

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.

Note: The filtered supply unit ships with all ordered
components completely factory-assembled. The
optional weatherhood ships knocked down for field
assembly and installation.

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

m Sidewall Propeller Fans

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 build up. Leave
coverings loose to permit air circulation and to allow

for periodic inspection. The unit should be stored at
least 3-1/2 inch (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 propellers should be
blocked to prevent spinning caused by strong winds.

Inspection & 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 on 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.

[



Pre-Installation Checks

¢ Check chart below for correct wall opening
dimensions.

¢ Check motor voltage and amperage rating for
compatibility with electrical supply. Supply wiring
must be properly fused and conform to local and
national codes.

¢ Motor load amperage must be checked and
compared to nameplate rating to avoid serious
damage to motor when speed is increased.

Wall Opening Requirements

Wall opening size and propeller-to-damper distance
are two important dimensions for fan installation. Fans
mounted to the wall require a different wall opening

Figure 1 - Wall Housing Installation

< M >

Figure 3 - Direct to Wall Installation

(W.0.) size than those mounted in collars or wall
housings. Propeller-to-damper distance (M) is important
to reduce turbulence and damper flutter which may lead
to premature damper failure.

Figure 1 and 2 show the wall opening (W.0.) required
for installations with either a wall housing or collar.

Figure 3 shows the recommended wall opening (W.O.)
and the minimum distance (M) suggested between the
fan and damper for direct to wall installations.

Figure 4 shows the dimensions and wall opening
(W.O.) required for installations with a filtered supply
wall housing.

—~

Figure 2 - Wall Collar Installation

Wall Filter §
Housing \ Sec‘"’"\ INTERIOR EXTERIOR Ontional 90°
. = I ptional
Weatherhood
~~ Filters
Filters .
A Airflow
JR 2SN SOt S < S R N
C ! 24 in. | Optional
Damper
B

Figure 4 - Filtered Supply Wall Housing Installation

Fan D%T;';er Recommendecéxzaalle(:) pening (W0 M Filtered Supply Wall Housing Only

Size Square |Figures 1 & 2| Figure 3 Figure 4 Minimum A B C Filter Quantity & Size
8 10 (254) | 14-1/4(362) | 10-1/2 (267) - 6(152) - - - - -
10 | 12(305) | 16-1/4(413) | 12-1/2(318) - 6 (152) - - - - -
12 14 (356) 19-1/4 (489) | 14-1/2 (368) - 7(178) - - - - -
14 | 16(406) | 21-1/4(540) | 16-1/2 (419) - 8 (203) - - - - -
16 | 18(457) | 23-1/4(591) | 18-1/2 (470) - 9 (229) - - - - -
18 | 20(508) | 25-1/4 (641) | 20-1/2 (521) - 10 (254) - - - - -

20 | 22(559) | 27-1/4(692) | 22-1/2 (572) - 12 (305) - - - - -

24 26 (660) 33-3/4 (857) | 26-1/2 (673) | 33-3/4(857) | 13(330) | 32-1/4(819) 63 (1600) 24 (610) 4 |23-1/4 x16-1/4 (591 x 413)
30 | 32(813) | 39-3/4(1010) | 32-1/2(826) | 39-3/4 (1010) | 13(330) | 38-1/4 (972) 65 (1651) 26 (660) 4 | 24-5/8 x 19-1/4 (625 x 489)
36 | 38(965) | 45-3/4(1162) | 38-1/2(978) | 45-3/4 (1162) | 14 (356) | 44-1/4(1124) | 67-1/4(1708) | 28-1/4(718) | 6 |23-1/4 x22-1/8 (591 x 562)
42 | 44(1118) | 51-3/4 (1314) | 44-1/2 (1130) | 51-3/4 (1314) | 15(381) | 50-1/8 (1273) | 72-7/8 (1851) 34 (864) 6 |24-1/8 x 25-1/8 (613 x 638)
48 | 50(1270) | 57-3/4 (1467) | 50-1/2 (1283) | 57-3/4 (1467) | 16 (406) | 56-1/8 (1426) | 72-7/8 (1851) 34 (864) 12 | 23-1/4 x 18-3/4 (591 x 476)
54 | 56(1422) | 63-3/4 (1619) | 56-1/2 (1435) | 63-3/4 (1619) | 17 (432) | 62-3/8 (1584) | 79-11/16 (2024) | 40-11/16 (1033) | 12 | 23-1/4 x 20-3/4 (591 x 527)
60 | 62(1575) | 69-3/4(1772) | 62-1/2 (1588) - 19 (483) - - - - -

72 | 74(1880) | 84-3/4 (2153) | 74-1/2 (1892) - 19 (483) - - - - -

All dimensions given in inches (millimeters). Filters are 2 inch (57 mm) nominal thickness. Above filter sizes are actual dimensions.

[
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Typical Installation

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

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.

Move fan to the desired location and determine the
method by which the fan is to be mounted as shown
in Figures 1-4 shown on page 3. Optional wall mount
housings (Figure 1) and wall mount collars (Figure 2)
provide a convenient means of mounting sidewall
propeller fans while maintaining the proper distance
between propeller and damper.

Attach the fan by inserting a suitable fastener through
each of the prepunched mounting holes in the fan panel.
Care should be taken not to bend or distort the fan
panel or drive components during installation.

Support Braces

Wall Housing sizes 42 and larger with heavy motors
and all Filtered Supply Wall Housings need additional
bracing.

Filtered Supply Wall Housing Installation
Step 1 Install Housing

Install housing through wall INTERIOR

war

opening from outside.

Temporarily brace end of unit until
permanent support braces are
installed.

Airflow
-

Secure through prepunched holes

in angles with suitable fasteners.

Temporary

/ Brace

A

Pre-Start-Up Checks

Wall

Step 2 Install Support
Braces

Choose method of support.
Attach support to end

of unit (above or below
housing) with rods, cable,
angle, etc. (supplied by
others) as shown.

500 Ib. load
per support

750 Ib. load
per support
~
4!

Wall

Vertical braces must carry
a minimum load of 500
pounds per support, and
angled (45°) braces a
minimum of 750 pounds
per support based on two
supports.

Step 3 Install Weatherhood

Position weatherhood over
end of wall housing and fasten
through mounting holes with
self-tapping screws. Caulk,
flash and complete electrical
hook-up to finish installation.

Wall

50
J
A
45°
vd
750 Ib. load
gg? ;E;ggg per support

war”

Optional 90°
,,,,,,, . / Weatherhood

=

EXTERIOR

Mounting
e Angles

Check all fasteners and setscrews for tightness. This is
especially important for bearing setscrews.

The propeller should rotate freely and not rub on the
fan panel venturi. Rotation direction of the propeller
should be checked by momentarily turning the unit
on. Propeller blade Co Co
should cup and (L l
throw the air when 3 } ‘

rotating in the correct ' P W:»

rotation as shown in ~

the figure. Rotation

should be in the

same direction as the

rotation decal affixed iy gy = ! -

to the unit.

m Sidewall Propeller Fans

For 3-phase installations, fan rotation can be reversed
by simply interchanging any two of the three electrical
leads. For single-phase installations follow the wiring
diagram located on the motor.

For belt drive fans, the adjustable motor pulley is preset
at the factory for the specified fan RPM. Fan speed can
be increased by closing or decreased by opening the
adjustable pulley. Two or three groove variable pitch
pulleys must be adjusted an equal number of turns
open. Any increase in fan speed represents a substantial
increase in horsepower required from the motor. Always
check motor load amperage and compare to hameplate
rating when changing fan speed.



Maintenance

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

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.

Once the fan has been put into operation, a periodic
maintenance program should be set up to preserve the
reliability and performance of the fan. ltems to be
included in this program are belts, bearings, fasteners
and setscrews, lubrication, and removal of dust and dirt.

Belts

Premature belt failures are frequently caused by
improper belt tension (either too tight or too loose) or
misaligned pulleys. The proper tension for operating a
V-belt is the lowest tension at which the belts will not
slip at peak load conditions. For initial tensioning, the
proper belt deflection halfway between pulley centers
is 1/64 inch (0.4 mm) for each inch of belt span. For
example, if the belt span is 64 inches (1626 mm),

the belt deflection should be one inch (25 mm) using
moderate thumb pressure at midpoint of the drive. See
figure shown below.

Belt Span
T ——

Deflection =
eflection o4 Belt

Slack _/

Side

Check belt tension two times during the first 24 hours
of operation and periodically thereafter. To adjust belt
tension, simply loosen four fasteners (two on each side
of the motor plate) and slide the motor plate away from
the fan shaft until proper belt tension is attained. On
some fans, fasteners attaching the motor to the motor
plate must be loosened in order to adjust the belt.

It is very important
that the drive pulleys
remain in proper
alignment after
adjustments are
made. Misalignment
of pulleys will result in
premature belt wear
noise, vibration and
power loss.

CORRECT

[

Bearings (for belt drive fans only)

Bearings are the most critical moving part of the fan
and should be inspected at periodic intervals. Locking
collars and setscrews, in addition to fasteners attaching
the bearings to the bearing plate, must be checked for
tightness. In a clean environment and temperatures
above 32°F (0°C) and below 200°F (93°C), fan shaft
bearings with grease fittings should be lubricated semi-
annually using a high-quality lithium based grease. If
unusual environmental conditions exist, temperatures
below 32°F (0°C) and above 200°F (93°C), moisture or
contaminants, more frequent lubrication is required.

With the unit running, add grease very slowly with a
manual grease gun until a slight bead of grease forms
at the seal. Be careful not to unseat the seal by over
lubricating or using excessive pressure. Bearings
without grease fittings are lubricated for life.

Fasteners and Setscrews

Any fan vibration has a tendency to loosen mechanical
fasteners. A periodic inspection should include checking
all fasteners and setscrews for tightness. Particular
attention should be paid to setscrews or taper-lock
bushings attaching the propeller to the motor shaft

and the motor shaft to the bearings. Loose bearing
setscrews will lead to premature failure of the fan shaft.
In addition, check all fasteners attaching the motor to
the motor plate.

Lubrication

Refer to the paragraph on bearings for bearing
lubrication. Many fractional horsepower motors installed
on the smaller fans are lubricated for life and require

no further attention. Motors equipped with oil holes
should be oiled in accordance with the manufacturer’s
instructions printed on the motor. Use a high grade SAE
20 machine oil and use caution not to over lubricate.
Motors supplied with grease fittings should be greased
according to directions printed on the motor.

Removal of Dust and Dirt

Dirt clogs cooling openings on the motor housing,
contaminates bearing lubricant and collects on propeller
blades causing severe imbalance if left unchecked.

The exterior surface of the motor, fan panel and entire
propeller should be thoroughly cleaned periodically.

Use caution and do not allow water or solvents to enter
the motor or bearings. Motors or bearings must not be
sprayed with steam or water.

The filters also require periodic cleaning. The 2 inch
(51 mm) washable aluminum filters are accessed
through the bolted access panel.

Sidewall Propeller Fans m



Troubleshooting

is not capable of

operation during repairs.

AVERTISSEMENT

Before taking any corrective action, make certain unit Avant d’entreprendre toute action corrective, s’assurer

que I'appareil ne pourra pas fonctionner durant les

réparations.

PROBLEM

CAUSE

CORRECTIVE ACTION

Too much airflow

Resistance lower than designed

Decrease fan speed.

System resistance too high

Check backdraft dampers for proper operation. Remove obstructions in
ductwork. Clean dirty filters. Check for adequate supply air for exhaust
fans or exhaust air for supply fans.

Reduced airflow

Fan too close to damper

Increase distance between fan and damper.

Fan speed too low

Increase fan speed.

Excessive dirt buildup on propeller

Clean propeller.

Bearings

Tighten collars and fasteners. Lubricate bearings. Replace defective
bearings.

V-belt drive

Tighten pulleys on motor and fan shaft. Adjust belt tension. Align
pulleys properly. Replace worn belts or pulleys. See Maintenance.

Excessive noise

Excessive vibration

Clean dirt buildup from propeller. Check all setscrews and fasteners for
tightness. Check for worn bearing. Correct propeller imbalance. Check
for loose dampers, guards or ductwork.

Defective motor

Replace motor.

Variable frequency drive (VFD)

Check VFD for drive setting, some controllers are able to be adjusted
to lower the harmonic noises sometimes heard during operation by
adjusting a simple setting on the controller.

Debris

Remove all debris from the fan.

Fan does not

Electrical supply

Check fuses/circuit breakers. Check for switches turned off or
disconnected. Check for correct supply voltage.

operate

Drive

Check for broken or worn belts. Tighten loose pulleys.

Motor

Assure motor is correct horsepower and not tripping overload protector.

Maintenance Documentation

Job Information

Job Name:

Address:

City:

State:

Zip:

Phone:

Contact Person:

Nameplate Information

Model:

Volts: Hertz: Phase:
Amps: Mark:

Supply hp: Exhaust hp:

Serial Number:

Model Voltage:
Motor Amperage:
Fan RPM:

m Sidewall Propeller Fans

Service Organization:
Address:
City:
State: Zip:
Phone:

Work Done By:

Field Start-Up Documentation

Actual Voltage: Hertz: Phase:
Actual Amperage:
Blower Rotation:
Air Volume: Design cfm:

Actual cfm:
Level of fan (L or H):
Fan RPM Range (min.) (max.)




Parts List

Each fan bears a manufacturer’s nameplate with model
number and serial number embossed. 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

SE1 and SS1 (Sizes 8 thru 12 - D, G and E Motor Speeds)

gl

Exhaust
Airflow
—_—

Supply d

Airflow

. Fan Panel

. Propeller

. Drive Frame/Motor Support
Motor

. Riser Blocks (4) - supply fan only
. Shaft Extension - supply fan only

o NS O CVI

Direct Drive

SE1 and SS1 (Sizes 12 thru 24 - A, B and C Motor Speeds)

SE2, SS2 and SCR3
SCE3 and SCS3 (Mexico Only)

b

Exhaust
Airflow
—_—

3

==

Fan Panel

Propeller

Drive Frame Channels (2)
Motor Plate

Motor

oMb~

Supply
Airflow
<O

Direct Drive
AER

@]

56606

Fan Panel

Propeller

Venturi Insert

Corner Brackets (4)

Drive Frame Upper Arm (2)
Motor

Motor Plate

Drive Frame Lower Arm (2)

© N ok~

Supply
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Belt Drive
SBE-1, SBS-1, SBE-2 and SBS-2 (L and H propellers)

Fan Panel

LT

Propeller
Drive Frame Channel (2)

C Motor /Bearing Plate

Motor

Motor Pulley

Shaft Pulley

Fan Shaft

Bearings (2)

. Belt

N

: e N : Exhaust o
@{ é @ E@ e

O © ©® N O MDD

—

Belt Drive
SBE-3, SBS-3, SBCE, SBCS and SBCR (L and H propellers)

Fan Panel

Propeller

Drive Frame Channel (2)
Motor Plate

Motor

Motor Pulley

Shaft Pulley

Fan Shaft

Bearings (2)

. Belt

. Bearing Plate

)

Bl

€

Supply
Airflow

—_—
T o0 @ N O AN 2

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.

Greenheck’s Sidewall Propeller Fans catalog provides AMCA Publication 410-96, Safety Practices for Users and
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.
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Document 469003
Model Vektor®-H and Vektor®-HS
Laboratory Exhaust System

-

Building Value in Air.
- - - \
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assembile, 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. )

|

Vektor®-H
Direct Drive

Vektor®-H
Belt Drive

General Safety Information

Vektor®-HS
Belt Drive

Only qualified personnel should install this fan system.
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 are 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), the National Fire
Protection Agency (NFPA), where applicable. Follow
the Canadian Electrical 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 maximum
cataloged fan RPM. Adjustments to fan speed
significantly effects 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.

o

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

Verify that the power source is compatible with the
equipment.

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

o

N

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.

’ Precaution should be taken in explosive atmospheres. \
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Receiving

Greenheck models Vektor-H and Vektor-HS fans are thoroughly inspected, test run at the factory, and shipped on a
skid or packaged to minimize damage during shipment. The transportation carrier has the responsibility of delivering
all items in their original condition as received from the manufacturer. The individual receiving the equipment is
responsible for inspecting the unit for obvious or hidden damage and recording any damage on the bill of lading
before acceptance of the equipment. All claims (if necessary) shall be filed with the final carrier.

Unpacking
Verify that all required parts and the correct quantity of each item have been received, including accessory kit
containing gasketing, etc. 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

The Vektor-H and Vektor-HS laboratory exhaust system is shipped in subassembly sections for easy rigging and
installation. Depending on the fan size, the sections can include: Blower Assembly, Stack Extension, and Discharge
Nozzle.

The Vektor-H and Vektor-HS are designed to be self-supporting and standing (without the use of guy wires) when
assembled per the instructions provided within this manual. All subassembly sections have lifting lugs as shown.

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°F and 110°F. (-7°C and 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 build up. Leave coverings loose to permit air circulation and to allow for
periodic inspection.

The unit should be stored at least 3-1/2 in. (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; see
backcover.

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 on motor and bearings. 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 coating should be restored to good condition promptly if signs of rust
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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. Wipe clean thoroughly with Tectyl® 506 (Ashland Inc.) or the equivalent. For hard to reach internal
surfaces or for occasional use, consider using Tectyl® 511M Rust Preventive or WD-40e 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.

Prior to assembly and installation of the Vektor fan and system components, inspect the fan assembly to make sure
it is in working order.

1. Check all fasteners, set screws on the fan, wheel, bearings, drive, motor base and accessories for tightness.
2. Rotate the fan wheel(s) by hand and assure no parts are rubbing. Access to the wheel is obtained through a
bolted panel located on the side of the fan housing.

General Information

To ensure a successful installation, the instructions in this manual should be read and adhered to. Failure to comply
with proper installation procedures may void the warranty.

Unit and System Ildentification Tags

Each fan has a permanently affixed manufacturer’s engraved metal nameplate containing the model number and
individual serial number.

The tag shown is an example of an identification nameplate on the fan. The Q,B‘E, éM‘IE,CK
information provides general details about the fan, as well as containing specific MODEL
information unique to the unit. When contacting your local manufacturer’s O f/A';K O

representative with future needs or questions, please have the information on |
this label available. Tags are mounted in an area which is clearly visible, usually [
on the side of the fan cabinet.

Vektor fan systems may arrive in component pieces due to shipping restrictions. Individual components of a system
have matching identification tags which should be used to identify and assemble the complete system. Assembling
systems with different identification tags can cause reductions in the fan(s) performance.

Prior to fully assembling and installing the Vektor-H or Vektor-HS fans, inspect bypass air plenums and the fan
assembly to make sure they are in working order.

Pre-Installation Information

Before installation, it is important to be certain the mounting surface will bear the operating weight of the unit. For
proper unit operation, it is also important that it be operated in a completely level position.

For further details on safety practices involving industrial and commercial fans, please refer to AMCA
Publication 410.

Electrical Disconnects

All fan motors should have disconnects located in close visual proximity to turn off electrical service. Service
disconnects shall be locked-out when maintenance is being performed.

Moving Parts

All moving parts must have guards to protect personnel. Refer to local codes for requirements as to the number,

type and design. Fully secure fan wheel before performing any maintenance. The fan wheel may start “free wheeling”

even if all electrical power has been disconnected. Before the initial start-up or any restart, check the following items

to make sure that they are installed and secure.

¢ Do not spin fan wheel faster than the maximum 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.

Guards (Motor Cover, Weatherhoods)

Do not operate fans without proper protective devices in place. Failure to do so may result in serious bodily injury
and property damage. Check local codes to ensure compliance for all protective devices.

Air Pressure and Suction

In addition to the usual hazards associated with rotating machinery, fans also create a dangerous suction at the inlet.
Special caution needs to be used when moving around a fan, whether it is in operation or not. Before start-up, make
sure the inlet area is clear of personnel and loose objects.

E_ Laboratory Exhaust System m



Rigging and Lifting

The steel cone is to be lifted by the points at the top, separately and individually from the fan assembly.
Polyethylene nozzles do not have lifting points. If needed, attach polyethylene nozzle to fan or stack prior to lifting
and use component lifting points.

Fans and bypass air plenums (BAP) should be disassembled prior to lifting and lifted individually. Fans and BAP are
to be rigged and moved by the lifting points provided or by the skid when a forklift is used. Location of the brackets
varies by model and size. Handle in such a manner as to keep from scratching or chipping the coating. Damaged
finish may reduce the ability of the fan to resist corrosion. Spreader bars are recommended to prevent damage to
the unit. Failure to use spreader bars may result in damage which becomes the installer’s responsibility.

1. Before lifting, be sure that all shipping materials have been removed from the unit.

Use standard lifting and rigging practices.

All lifting brackets on each unit must be utilized at the same time.

Fan to be kept level during lifting and installation.

Spreader bars must span the unit to prevent damage to the unit by the lifting cables.

Always test-lift the unit to check for proper balance and rigging before hoisting to desired location.
Never lift unit in windy conditions.

Preparation of roof opening should be completed prior to lifting the unit onto the roof.

© © N kD

Use well-padded chains to protect the unit from damage.

Vektor-H
Unit Assembly Lifting Lugs

Nozzle ——>
i Lifting Points l I

Belt Drive Belt Drive Direct Drive Nozzle sizes 13-36
Sizes 9-12 Sizes 13-36 Lift as an assembly with all

four (4) lifting lugs.

Image shows if motor and wheel

assembly needs to be removed.

Vektor-HS with VGN Technology

Nozzle
Unit Lifting Points

Assembly

Lifting Lugs

(each side)

Unit
Assembly
Lifting Lugs
Bypass Air Plenum 3x1 Fan System with Bypass Air Plenum
Sizes 9-22 Sizes 9-13, 18-36
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Rigging and Lifting (continued)

Roof Curb and Mounting Details

Unit Lifting Points

Size Quantity Placement
Belt — 9-12 5 Inside fan body, on top of belt
tube
Belt - 13-36 2 Exterior of fan body
Outside of core and outside of
Direct - All 4 fan body, All (4) to be used to

“balance” the lift.

Bypass Air Plenum (BAP)

Size Quantity Placement
1x1 - 9-22 2 Opposite sides of plenum
1x1 - 24-36 4 Two on each end of plenum
2x1-9-16 2 Opposite sides of plenum
2x1-18-36 4 Two on each end of plenum
3x1-16 2 Opposite sides of plenum
3x1-9-13, 18-36 4 Two on each end of plenum

Steel, concrete or wood roof support is per structural
engineer and in accordance with load requirements
and applicable building codes.

The figures below illustrates three common methods
used to install Vektor systems. Methods used to attach
a Vektor unit are dependent on local codes, roof
construction design and roof construction materials.
Consult an architect or structural engineer for proper
means of attachment.

Steel
Greenheck Roof Curb GPFHL/GPFHD \ u

Continuous weld or stitch weld.

Minimum 6 inch (7152.4 mm) stitch weld by
3.25 inch (82.5 mm) spacing minimum.
Minimum 6 inch (152.4 mm) weld on each corner.

OR

Install 5/16 inch (7.9375 mm) 24 Dril-Flex® Self-Drilling
Tapping Screws. 3/16 inch (4.7625 mm) minimum thread
engagement into A36 steel, centered in flange.
4.5 inch (114.3 mm) spacing

ALL HARDWARE BY OTHERS

STEEL STRUCTURAL SUPPORT g
(BY OTHERS, SEE NOTEABOVE) ————————————==

Concrete

Greenheck Roof Curb GPFHL/GPFHD \\ u

Install 3/8 inch (9.525 mm) SS power wedge bolts
2.5 inch (63.5 mm) maximum spacing from curb corners
4.5 inch (114.3 mm) maximum bolt spacing
3.5 inch (88.9 mm) minimum embedment
4.5 inch (114.3 mm) minimum edge
distance centered in flange

ALL HARDWARE BY OTHERS

CONCRETE STRUCTURAL SUPPOi/
(BY OTHERS, SEE NOTE ABOVE)

Wood
Greenheck Roof Curb GPFHL/GPFHD \ u

Install 3/8 inch (9.525 mm) SS lag or thru-bolt with
1 inch (25.4 mm) O.D. washer
2.5 inch (63.5 mm) maximum spacing from curb corners

4.5 inch (114.3 mm) maximum bolt spacing
3.5 inch (88.9 mm) minimum tread engagement,
4 ﬂ

not including tapered tip
2 inch (50.8 mm) minimum edge distance,
centered in flange

Pre-drill holes 40-60% of lag diameter
ALL HARDWARE BY OTHERS

WOODEN STRUCTURAL SUPPORT
(BY OTHERS, SEE NOTE ABOVE)

=
=
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Duct Installation

Bottom Inlet Duct Connection

The end of the duct (customer-supplied) is secured between the roof curb’s top edge and the curb cap of either the
Vektor-H or bypass air plenum. If an isolation damper is present in the roof curb, the duct is located between the
roof curb and the damper adapter tray.

Option 1: e No isolation damper in roof curb
¢ Bottom inlet on bypass air plenum

[~ —  <——— Vektor-H or Vektor-HS
| |

Duct <— Roof Curb

Option 2: * With isolation damper in roof curb

~— —— <«+—— Vektor-H
I B
I 1 Adapter Tray
* Isolation Damper
Duct |

Duct Connection to Curb

Side or End Duct Connection
* \/ektor-H or Vektor-HS
¢ With bypass air plenum

Plenum is provided with removable side or end
panels, allowing the proper duct connection.

Duct flange and -
gasketing by °
others
w . : .| Weatherhood
—_ Q —_ =
Bypass Air / L L :

Plenum

<—— Roof Curb

Duct to Bypass Air Plenum
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Stack Extensions

Systems with multiple stack extensions require all sections assembled and installed on site between the main fan
body and the discharge cone. Each section has guy wire attachment brackets located on the upper end of each
section. The order sections are installed in are universal. Gasketing (3/16 x 1/2 inch with sticky back) is provided and

is to be installed between each joining section.

Guy wires are required on system with multiple stack extensions. Location of connections, wiring and anchorage is

determined by a structural engineer.

System Assembly

When installing each section, be certain to rig each
section separately using the lifting lugs provided.

1 Detail
Gasket —>

Steel Fasteners

Gasket —>

Bolt and Washer

3/8 inch Stainless

1

e

<«— steel screws
¥ <— (Gasket

1 inch moly-coated stainless

. Mount roof curb to roof deck in accordance with

local codes.

. Place the bypass air plenum (BAP) onto the secured

roof curb. Pre-drill pilot holes into the roof curb using
pre-existing holes in plenum as a guide. Use thread
cutters to add threads to holes in roof curb. Attach
the BAP to the roof curb with mounting hardware (by
others).

If a BAP is not provided for the unit, skip to Step 4.

. Install 3/16-inch thick x 1/2-inch wide, closed-cell

gasket on the top edge of BAP, adhesive side down
(gasket provided). Leave no gaps between gasket
sections to ensure a tight seal.

. Place the panel of the fan housing onto the gasket

and BAP or onto roof curb if BAP is not provided.
Use thread cutters to add threads to holes, securing
with 1-inch moly-coated stainless steel screws. Must
use every hole for proper coverage.

. Install the final nozzle subassemblies as shown in the

submittal drawing. Align flange bolt holes and fasten
sections using the 3/8-inch 316 stainless steel bolts,
washers, and lock washers provided.

. Follow electrical connection and pre-start-up checks

as listed on pages 10 and 11.
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Kitchen Roof Mounting Installation

PP — | Grease
o o Trap
H Welded duct -
Roof Curb by others. Grease
oof Curb —>|
Minimum of Trap

18 inches
(457 mm)
above roof
deck per
NFPA.

Roof Deck

]

Typical Commercial Kitchen Installation

In a kitchen exhaust application, do not use a speed
control or isolation damper.

NOTE

In a kitchen fan and high temperature applications
exhaust upblast fans must have external wiring.

m Laboratory Exhaust System

UL/cUL 762 installation for restaurant applications

1.
2.

The size of the duct must be equal to the inlet opening.

Secure the fan to curb at all four corners using a
minimum eight anchor bolts, lag screws or other
suitable fasteners.

Use optional grease trap and external junction box.

. Area codes may require a continuous weld between

duct and inlet.

. To comply with NFPA 96, the discharge is required

to be a minimum of 40 inches (1076 mm) above the
roof deck and a minimum of 10 ft. from any building
air intake. The minimum velocity in the duct should be
500 ft/min. or greater.

Ductwork to an upblast discharge exhaust fan is
constructed of carbon steel not less than 16 MSG
(1.6 mm) and extends a minimum of 18 inches
(457 mm) above the roof surface.

Ensure that a minimum of 500 ft/min. of air velocity
through the fan is maintained per NFPA 96, clause
8.2.1.1, 2008 edition and UL 762, Issue #5,
December 19, 2003, clause 6.2.

Grease Trap

A grease trap is an aluminum trap designed to collect
grease residue to avoid drainage onto roof surface. It
contains a built-in water separating baffle.

Instructions

1.

o

Apply cover to grease trap. Install clip nuts to trap over
holes provided. Attach cover with two #10 - 24 x 1/2
fasteners.

Position the container under the grease drain so the
drain spout enters the cover approximately 1-1/2 to
2in. (38-51 mm).

Locate and mark the container mounting holes on the
extended base or roof curb.

Drill 3/16 in. (56 mm) diameter holes in marked locations.
Apply container with #10 - 24 x 3/4 fasteners.

For most climates, fill container with water (at
installation and after each cleaning) until it flows out the
drain hole. The unit is now ready for use.

Maintenance

Regular inspection of grease trap is recommended.
Depending on the amount of grease discharged through
the fan, the grease trap should be changed accordingly to
ensure proper operation.



Fan and Plenum Drainage Piping / Trap Detail (By Others)

There is a location for a pipe connection on each tubular
fan housing and bypass air plenum. Each drain may
need to be connected to a drainage system to ensure
proper disposal of any water or condensate that may
occur.

¢ Drain connections are 1/2-inch NPT
¢ Installed piping to have a downward angle to allow

Fan Drain Plenum Drain

Connection Connection fcl>r drainage
¢ Fill traps to recommended level before start-up
Note: A conservative method of trap design is to set N
= total static pressure.
e Connect this end to the fan drain e Connect this end to the optional BAP drain

* A trap is needed for each fan

H =1 in. for each inch of maximum negative static pressure plus 1 in.
J=1/20ofH
L =H + J + Pipe diameter
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Electrical Connections

Refer to the Vektor Laboratory Exhaust with Variable
Geometry Nozzle (VGN) Technology Electrical
Controls Installation, Operation and Maintenance
Manual for electrical wiring and connection
information.

Before electrical connections are made, the supply
voltage, phase and ampere capacity must be checked
for compatibility with the fan motor. In addition, the
supply wiring must be properly fused and conform to
local and national electrical codes. If unit is supplied
with a safety disconnect switch, ensure proper wiring
to the fan motor. Be sure the disconnect is switched to
the “OFF” position before connecting supply wires. If
no disconnect is supplied, ensure the supply wire is not
live before connection. Supply wires are then connected
to the optional safety disconnect switch (if supplied) or
motor.

Vektor-H Motor Disconnect and Isolation Damper
Wiring Diagram

Disconnect is mounted to fan housing. Transformers are
mounted to bypass air plenum with damper actuator
motors. For systems that ship unassembled because

of physical size, this connection at disconnect from
transformers must be field-installed. Wires with conduit
and fittings are provided pre-connected to transformers.

m Laboratory Exhaust System

Single Phase Layout

LINE IN 1ol Wirh
N Field Wiring
115/208/230/277 volt, single phase Factory Wining
——— Disconnect is mounted to fan housing
DISCONNECT
e, v Optional transformer and isolation damper, refer to GAPS file selection
L2
|
. |
i i
! | ‘
| TRANSFORMER '
| | ! 208/230/277 volt, single phase !
— |
| must be wired i |
MOTOR ! from VFD control. !
' | | 24/115 volt, single phase '
| isolation damper actuator motor |
115/208/230/277 volt : power open/spring close :
! i
Single phase i M
| i

Three Phase Layout

LINE IN ST
208/230/460/575 volt, three phase Field Wiring

Factory Wiring

Disconnect is mounted to fan housing

DISCONNECT
208/230/460/575 volt
Three phase

‘ Optional transformer and isolation damper, refer to CAPS file selection

' TRANSFORMER
208/230/460/575 volt, single phase
—‘ must be wired i

)
T
!
I
I
I
I
I
I
! from VFD control.
I
I
I
I
I
I
I
I
|

MOTOR 24/115 volt, single phase
L isolation damper actuator motor
power open/spring close
208/230/460/575 volt
60 cycle, three phase

Three Phase with
Variable Frequency Drives Layout

Field Wiring

Factory Wiring

LINE IN
208/230/460/575 volt, three phase
Vo

VFD
supplied and wired
by others
Disconnect is mounted to fan housing
DISCONNECT ; solati
Optional transformer and isolation damper,
208/230/460/575 volt refer to CAPS file selection
Three phase
TRANSFORMER (if required)
‘ ot ‘ 208/230/460/575 volt, single phase
T i must be wired i
from VFD control.
MOTOR 24/115 volt, single phase
isolation damper actuator motor
power open/spring close

208/230/460/575 volt
60 cycle, three phase



Vektor-H Applications with Variable Frequency Drive (VFD)

For Vektor systems with single-point, three-phase wiring per blower, the isolation damper actuator will be powered
via a step-down transformer, which is wired to the fan disconnect, as shown in the wiring diagrams on page 10.

If fan flow (motor speed) is to be controlled using
a variable frequency drive with this wiring, the
reduced voltage and frequency supplied to the

fan will cause control problems with the isolation

For Vektor-HS fans provided from the factory with a VFD,
damper actuator.

. _ refer to the Vektor Laboratory Exhaust with Variable Geometry
When a project’s Vektor control sequence requires | Nozzle (VGN) Technology Electrical Controls Installation,

the use of a VFD, it is suggested that the control [ Operation and Maintenance Manual for electrical wiring and
contractor supply the isolation damper actuator connection information.

voltage, independent of the power supplied to the
Vektor fan motor.

Pre-Start-Up Checks

Check all fasteners for tightness.

Check radial gap, overlap and wheel alignment. The wheel should be aligned as shown. Although the wheel position
is preset and the unit is test run at the factory, movement may occur during shipment.

The radial gap should be consistent at all locations between the centrifugal wheel and the inlet cone. Centering may
be accomplished by loosening the inlet cone bolts and repositioning the inlet cone. e

To obtain the optimum performance, the centrifugal wheel must overlap the inlet cone. ii
Cone

Adjustments can be made by loosening the set screws in the wheel and moving the
wheel to the desired position.

Wheel rotation should be in the same direction as the rotation decal affixed to the K Covera
unit. (Counterclockwise rotation is correct as viewed from fan inlet). For 3-phase —

. . . . . . —*+— Radial Gap
installations, fan rotation can be reversed by simply interchanging any two of the three

electrical leads. For single phase installations, follow the wiring diagram located on the

motor.

Any increase in fan speed represents a substantial
increase in horsepower required from the motor.
Always check motor load amperage and compare to
nameplate rating when changing fan speed.

Belt Drive Direct Drive
Inlet Cone to Backplate Inlet Cone to Backplate

A Dimension A Dimension A Dimension A Dimension
U_"it + Tolerance + Tolerance U_"it + Tolerance + Tolerance
Size Size
Inches millimeter Inches millimeter
9 3-3/16 +1/8 81 +3 10 3-1/2 +1/8 89 +3
10 3-7/16 +1/8 87 +3 12 4-5/16 +1/8 125 +3
12 4 +1/8 102 +3 13 4-7/8 +1/8 124 +3
13 4-7/16 +1/8 113 +3 14 5-7/16 +1/8 138 +=3
16 5-7/16 +1/8 138 +3 16 6-1/16 +1/8 154 +3
18 6-3/8 +1/8 162 +3 18 6-7/8 +1/8 175 +=3
22 7-13/16 | = 3/16 198 +5 20 7-11/16 +1/8 195 +3
24 8-5/8 +1/4 219 +6
30 10-9/16 + 3/8 268 +=10
36 12-3/4 + 3/8 324 +=10

Radial Gap is adjusted by loosening the inlet cone bolts and centering the cone on the wheel. If additional
adjustment is required to maintain a constant radial gap, loosening the bearing bolts and centering the wheel is
acceptable as a secondary option.

Overlap or offset, is adjusted by loosening the wheel hub from the shaft and moving the wheel to the desired
position along the shaft. The transition between the inlet cone and wheel should be as shown above; there is a
smooth feel to the profile when moving from one component to the other.
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Maintenance

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

Once the fan has been put into operation, a periodic maintenance program should be set up to preserve the
reliability and performance of the fan. ltems to be included in this program are:

e Belts ¢ Removal of dust and dirt

e Fasteners ¢ Fan shaft bearings

¢ Set Screws * Vektor-HS nozzle bearings Deflection - Belt Span

¢ Motors * Relubrication schedule erection = 4
Belts

Premature belt failures are frequently caused by improper belt tension (either too
tight or too loose) or misaligned pulleys. The proper tension for operating a V-belt is |
the lowest tension at which the belts will not slip at peak load conditions. For initial J
tensioning, the proper belt deflection half-way between pulley centers is 1/64-inch for Belt Span

each inch of belt span. For example, if the belt span is 64 inches, the belt deflection

should be one inch using moderate thumb pressure at midpoint of the drive. Belt Tension

Check belt tension two times during the first 24 hours of operation and periodically thereafter. To adjust belt tension,
simply loosen four fasteners (two on each side of the motor plate) and slide the motor plate away from the fan shaft
until proper belt tension is attained. On some fans, fasteners attaching the motor to the motor plate
must be loosened in order to adjust the belt.

It is very important that the drive pulleys remain in proper alignment after adjustments are made.
Misalignment of pulleys will result in premature belt wear, noise, vibration and power loss.

Fasteners and Set Screws

A periodic inspection should include checking all fasteners and set screws for tightness.
Particular attention should be paid to set screws attaching the wheel to the shaft.

Motors

Belt Drive:
Many fractional horsepower motors installed on the smaller fans are lubricated for life and require no further
attention. Motors supplied with grease fittings should be greased according to directions printed on the motor.

Alignment

Direct Drive:
Motor bearings are lubed for life, with no maintenance required.

If motor or wheel needs to be serviced or replaced, use the lifting lugs to pull assembly cartridge out.

Removal of Dust and Dirt

Dirt clogs cooling openings on the motor housing, contaminates bearing lubricant, and collects on the impeller
causing severe imbalance if left unchecked. The exterior surface of the motor and impeller should be thoroughly
cleaned periodically. Use caution and do not allow water or solvents to enter the motor or bearings. Under no
circumstances should motors or bearings be sprayed with steam or water.

Fan Shaft Bearings

The bearings for Greenheck fans are carefully selected to match the maximum load and operating conditions of

the specific class, arrangement, and fan size. The instructions provided in this manual and those provided by the
bearing manufacturer will minimize any bearing problems. Bearings are the most critical moving part of the fan;
therefore, special care is required when mounting them on the unit and maintaining them. Locking collars and set
screws, in addition to fasteners attaching the bearing to the bearing plate must be checked for tightness. Greenheck
Fan Corporation recommends bearings to be relubricated quarterly at a minimum. All Vektor-H and Vektor-HS fans
use Mobil Mobilith SHC 100 synthetic grease conforming to NCGI Grade 2. Never mix greases made with different
bases as this will cause a breakdown of the grease and possible failure of the bearing. For specific information,
contact the factory representative or the fan system submittals.

¢ For conditions including temperatures, moisture, dirt or excessive vibration, consult the factory for a specific
lubrication interval for your application.

e Lubricant should be a high quality lithium complex synthetic grease conforming to NLGI Grade 2.
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Maintenance (continued)

¢ The use of non-synthetic grease will decrease
lubrication intervals by approximately 3 times.

e Storage periods of 3 months or longer require
monthly rotation of the shaft and purging grease prior
to storage and start-up.

Recommended Bearing Lubrication Schedule
Relubrication Schedule in Months*
FanSize | 9-13 | 16-22 | 24 | 30-36
Fan Bearing Bore (inches)
RPM Yo -1 1% - 1'% 1%-1% | 1'% - 2%
to 250 12 12 12 12
500 12 12 12 12
750 12 12 12 12
1000 12 12 12 12
1250 12 12 12 12
1500 12 12 12 10
2000 12 10 8 6
2500 12 7 5 4
3000 12 5 3 2
3500 12 3 2 0.75
4000 12 2 0.5
5000 12 1
Number
of shots of 4 8 8 10
grease™

* Lubrication interval is based on 12 hour per day operation and
maximum 160°F. housing temperature. For 24 hour per day
operation, the interval should be cut in half.

** Lubricant should be added with the shaft rotating and until clean
grease is seen purging from the bearing. The lubrication interval
may be modified based on the condition of the purged grease.

If bearing is not visible to observe purged grease, lubricate with
number of shots indicated for bore size.

Damper and Damper Actuators

If performing maintenance on the dampers or
replacing actuators, disconnect power to damper
actuators.

If access is required to a gravity isolation damper,
remove the panel opposite the weatherhood on the
bypass air plenum section and slide the damper straight
out toward you.

When performing maintenance on an isolation damper
with an actuator, remove the bolted weatherhood, and
disconnect the actuator from damper. Then remove
the panel opposite the weatherhood on the bypass air
plenum section and slide the isolation damper out.

Damper actuators, when supplied by Greenheck, are
designed to be maintenance free. No lubrication is
required.

Isolation Damper
Weatherhood

Bypass Damper \ ° \

/71 e

Isolation Damper
in this direction

<—— Bypass Air Plenum
Access Panel

opposite side of the
Weatherhood

Vektor-HS Nozzle Bearings

The bearings for the HS nozzle assembly are
permanently lubricated and do not require additional
grease.
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Field Coating Touch-Up for Scratched Areas

Standard coating and color is LabCoat™ RAL 7023 Concrete Grey.

Failure to perform touch-ups may result in rust or corrosion which can accelerate color fade. This not covered under
warranty.

TOUCH-UP PAINT REPAIR KIT CONTENTS

¢ One Zinc Clad Aerosol Can

¢ One pint (recoat epoxy primer grey) with
one pint (recoat epoxy primer catalyst)

¢ One quart H.S. Polyurethane

¢ One Scotch-Brite scratch pad

e Two 1-1/2 inch wide paint brushes

¢ Four pint-sized empty cans for mixing

¢ One quart-sized empty can for mixing

e Zinc repair instructions

* MSDS sheets

NOTE

While the manufacturer provides heavy-duty, quality
products for marine environments, routine paint
touch-ups may be required in coastal regions where
salt or marine air could damage the coating. The
severe environment will accelerate the damage from
any scratches or chips and it is recommended that
those be repaired immediately.

To order a coating repair kit, please reference part number HAZ2597 PNT FIELD REPAIR KIT, RAL7023 CONCRETE
GREY. Please contact factory with your fan’s serial number for colors other than our standard.
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Vektor-H and Vektor-HS Exhaust Fan Parts List and Assembly

Each fan bears a manufacturer’s nameplate with model number and serial number embossed. This information in
addition to the parts list shown, will assist the local sales representative and the factory in providing service and
replacement parts.

Side View Top View
Motor Belt 4 —Belt Tube Bearing Support
Pulley — Shaft Pulley

_l Bearing Cover Motor Cover

— Bearings 5
f<— | Shaft S
| L] L
Motor Inlet Cone S
Wheel — (venturi) Motor Mounting
Plate

ltem Quantity Description
1 2 Transition Weld
2 2 Transition side cover
3 2 Wind wrap round
4 2 Wind wrap flat
5 2 Frame bottom bar
6 2 Frame top bar
7 2 Frame weld
8 2 Blade weld
9 1or2* Actuator mount
10 4 Lifting point
11 1or2” Actuator cover
12 2 Blade seal, right
13 6 Blade seal, left
14 4 Flex backing
15 2 Vektor backing
16 1or2* Actuator
17 1 Electrical box
18 4 Bearing
19 4 Blade seal
20 2 Flex seal

*Quantity 1 for sizes 9 thru 13
Quantity 2 for sizes 16 thru 36
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Maintenance Log

Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:

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.

Greenheck’s Vektor-H and Vektor-HS,Vektor-MS and AMCA Publication 410-96, Safety Practices for Users and
Vektor-CS catalogs provides additional information describing Installers of Industrial and Commercial Fans, provides

the equipment, fan performance, available accessories, and additional safety information. This publication can be obtained
specification data. from AMCA International, Inc. at www.amca.org.

[ B GREENHECK
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Document 1021624
Sure-Aire™ Electronics
User and Service Manual

-

Building Value in Air.
- - - \
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assembile, 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. )

Sure-Aire™ Electronics Features:
e NEMA-4/1P56 enclosure rating
e Factory calibrated
e 24 VDC/24 VAC or 100-240 VAC 50/60 Hz input
voltage
e Part numbers and pressure ranges:
386719 — 0-4.15 in. wg
386720 - 0-8.30 in. wg
386721 - 0-22.14 in. wg
386722 — 0-41.52 in. wg
386723 - 0-83.14 in. wg
386724 — 0-138.40 in. wg
Pressure ranges reflect differential pressures between
the fan inlet and inlet cone, not system static pressure.
¢ |[solated output transmitter linear to differential
pressure or volume
4-20 mA
2-10 VDC
e Communication protocols
BACnet MSTP
Modbus
e LCD display with user-friendly touch panel interface
e Temperature compensation for air density
e Remote duct temperature sensor
e Programmable elevation
e English or metric readings

Hardware Required:
e Four (4) #8-32 screws

¢ 1/4-inch nylon tubing (length dependent on
distance between fan and Sure-Aire electronics,
maximum 75 feet (23 m) each line)

e Sensor wiring for temperature sensor (if
temperature sensor is being used)

Flow Accuracy +/- 3.0% of actual flow

Transducer in Electronics:

e Accuracy +/- 0.5% of full scale at 77°F (25°C)

e Pressure limit: 70 psi (1938 in. wg)

e Thermal effects: 0.015%/°F (0.027%/°C) from -13°
thru 185°F (25° thru 85°C)

Improper installation, adjustment, alterations,

service or maintenance may cause injury and/or
property damage, as well as possibly void the

factory warranty. No person may install, operate,

or maintain a Sure-Aire™ electronics without first
being fully trained and qualified in the installation,
operation and maintenance, and carefully reading and
understanding the contents of this manual. If you have
any questions about these instructions, contact your
local representative.

CAUTION

Risk of electrical shock! More than one disconnect
switch may be required to de-energize the equipment
before servicing.

Sure-Aire™ Flow Monitoring System -
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specified.



General Information

This instruction manual provides installation, operating, maintenance, and other information for the Sure-Aire™
series differential pressure electronics.

Receiving

Upon receiving the electronics, check to ensure all items are accounted for by referencing the 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 packing list and all copies of the bill of lading
which is countersigned by the delivering carrier. If damaged, immediately contact your local sales 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.

Storage

Electronics are protected against damage during shipment. If the electronics cannot be installed and operated
immediately, precautions need to be taken to prevent deterioration during storage. The user assumes responsibility
of the electronics and any 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.

The ideal environment for the storage of electronics 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 (-7° 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.

Removing from Storage

As electronics are removed from storage to be installed in their final location, they should be protected and
maintained in a similar fashion until the control goes into operation. Environmental Operation Range: -4° to 140°F
(-20° to 60°C).

Installation and Setup

When wiring the electronics, you must follow industry standard practices for controls and protect against
electrostatic discharge (ESD). Failure to exercise good ESD practices may cause damage to the electronics.

1. Mount the electronics in the vertical plane using four (4) #8-32 screws, field supplied. Open the front cover by
unscrewing the two captive thumb screws to gain access to the four mounting locations.

Note: Mount the Sure-Aire™ electronics within 75 feet of the termination plate on the fan.

2. Use 1/4-inch nylon tubing to connect the

_ corresponding High (H) and Low (L), 1/4-inch quick
4-5/32 in. . .
(105.6 mm) connect, pressure ports of the Sure-Aire electronics

Dimensions and Hole Mounting Pattern

] to the high and low pressure ports on the fan.
J J
{ High (H)
5-3/8 in. { 3-9/32in. Low (|_)
(136.5 mm) [ (83.3 mm)
(e o
© 1
:
-~ 5in. 4 Incoming power Communication
(127 mm) and signal

E_ Sure-Aire™ Flow Monitoring System m



Installation and Setup (continued)

Wiring Diagram

_ Switch - SW1
TB3

Customer Supplied
3/8A 250Vac
MEDILUM LAG

100-240Vac | ine Temperature Sensor
50/60Hz

Input power MNeutral @ l Temperature Sensor

@ Earth Ground o Shield
24 \olts Fuse Load Resistance ., 4_20mA/2-10Vdc (-
AC or DC —en /e 200-900 Ohms MAX._ - " ©)
BWA Max  500ma 250VAC AN o 4-20mAS2-10Vdc (+)

Input power Stow Blow o SGND

oTK(+)Y

=24 Volts (+) or (-) — oTH ()2

~24 \olts (+) or (-) oRX (-1 B

@Earlh Ground o RX (+)A

3. Remove terminal block TB1 and perform wiring for the pins if you are using AC. If using low voltage AC/DC, plug
the wires into TB2. For liquid tight applications, use only 1/2-inch liquid tight conduit.

Terminal Block TB1: AC Input Power: Terminal Block TB2: Low Voltage AC/DC Input Power:
Pin 1 = 100-240VAC Line Pin 1 =24V, AC or DC (+ or -)
Pin 2 = 100-240VAC Neutral Pin 2 = 24V, AC or DC (+ or -)
Pin 3 = Earth Ground Pin 3 = Earth Ground

4. Provide power to the electronics to turn it on.

5. Select the desired Output Signal of the electronics for the Building Automation System. Use the touch screen to
select the 4-20 mA or 2-10 VDC output signal via the monitor’s setup menu. (Refer to Setup Menu, Output Signal,
page 9).

6. Wire TB3 appropriately for the selected Output Signal in Step 5.

Terminal Block TB3: Transmitter/Temperature Sensor:
Pin 6 = 4-20 mA or 2-10 VDC (+) (output)

Note: 4 to 20 mA requires a load resistor 200-900 ohms

Pin 7 = 4-20 mA or 2-10 VDC (+) (output) Note: Signal isolator may be required when
Pin 8 = Shield two or more output signals share a common
Pin 9 = Remote Temperature Sensor (input) connections at the PLC/electronics.

Pin 10 = Remote Temperature Sensor (input)

7. Select the desire network protocol of the electronics for the Building Automation System. Use the touch screen to
select Modbus/BACnet, baud rate, and the network address of the electronics. This is done via the setup menu.
(Refer to Setup Menu, Output Signal, page 9)

m Sure-Aire™ Flow Monitoring System E



8. Wire TB3 appropriately if the networking features of the electronics are being used. There are two wiring options
for the network protocol: 2-Wire and 4-Wire. The currently selected option is based on the position of SW1.
Switch SW1: 2-Wire/4-Wire Select:

Left Position = 2-Wire
Right Position = 4-Wire

s oAl P8

Terminal Block TB3: 4-Wire Communication: Terminal Block TB3: 2-Wire Communication:
Pin 1: RX+ (A) Pin 1 or Pin 4: RX+ (A)/TX+ (2)
Pin 2: RX- (B) Pin 2 or Pin 3: RX- (B)/TX- (Y)
Pin 3: TX- (2) Pin 5: Signal Ground (SGND)
Pin 4: TX+ (Y)

Pin 5: Signal Ground (SGND)

9. If not using temperature compensation, change Temperature Compensation to “No” via the setup menu. If
temperature compensation is desired, mount the provided temperature sensor in contact with the airstream. Wire
the temperature sensor into TB3 and confirm Temperature Comp is “Yes” via the setup menu. (Refer to Setup
Menu, Temperature Compensation, page 9).

10.When the above steps are completed, make sure the front cover is properly aligned to the housing and the two
captive thumbscrews are securely tightened.

2-Wire RS485 Wiring Diagram Network Input Register Address
FTDI Sure-Aire
USB-to-RS485 Terminal Block Modbus BACnet
A > | RX(-)B Object Name 16-bit 16-bit
B > | RX()A address address
K Factor 0 0
GND > | SGND Elevation 1 1
Outlet Area 3 2
4-Wire RS485 Wiring Diagram Flow Temperature 2 3
ULINX Sure-Aire Pressure 4 4
USB-t0-RS485 Terminal Block Vol 5 5
TDA() >[RX(B oume
Velocity 6 6
TDB(+) > [ RX(+)A
RDA(-) > | TX(-)Z
RDB(+) > | TX(+)Y
GND »| SGND

E_ Sure-Aire™ Flow Monitoring System m



Menu Structure

Air Density

Air Flow

Temperature Sensor
Installed

- Electronics Temperature

c

Q Up/Down

E Differential Pressure
Measurement

c

Ll

© Setup

E Pressure Sensor Range

See page 7 for parameter
Setup menu.

K-Factor

Software Version

Transmitter Output Type

Units

Elevation

m Sure-Aire™ Flow Monitoring System



Prev/Next

Edit

Measurement System

English (Default) Metric

K-Factor
Elevation

K-Factor:
200 to 30,000

Elevation:
0 ft. (default)
0-10.000 ft

Pressure Units

Pressure Units:

in. wg (default)
See manual for all options

Setup

Modbus:
2400 - 115200

See manual for all options

BACnet:
9600 - 115200

See manual for all options

Modbus:
1-255

Air Flow Units Air Flow Units:
CFM (default)
See manual for all options
Outlet Area 0-10 ft2
Top View:
Flow (default)
Top View See manual for all options
Bottom View Bottom View:
Output Signal (default)
See manual for all options
Temperature Yes (default)
Compensation No
Output Signal:
4-20mA (default)
2-10 VDC
Output Signal : _
Linearize By:
Flow (default)
Pressure
Protocol:
BACnet (default)
Protocol Modbus
Baud Rate
Baud Rate
Network Address
Network Address

Device Instance Number

BACnet:
0-127

Device Instance Number

Transmitter Min/Max Value

BACnet:
0 - 1000

Transmitter Calibration
See manual for details

Display Brightness

80% (default)
10 - 100%

Load Factory Defaults

No (default)
Yes

Load Customer Defaults

No (default)
Yes

Save Customer Defaults

No (default)
Yes

Sure-Aire™ Flow Monitoring System




Display Setting Options and Parameter Setup

Navigation Buttons

The monitor is equipped with a touchscreen LCD
display. There are 4 navigation buttons on the bottom
of the screen. Button names will change based on the

parameter you are in (i.e. “Setup” will change to “Home”

and “Home” will change to “Edit”).
Home Screen

Greenheck
Sure-Aire V 2.00

0.0010 crm

Display
3.96 mA variable
Setup Up Down Home Buttons

To view display variables, use the “Up” and “Down”
buttons to scroll through the list. To adjust parameters,
press “Setup” and scroll through the settings.

¢ Air density

¢ Flow

e Temperature sensor installed

¢ Electronics temperature

¢ Differential pressure measurement

® Pressure sensor range

¢ K-Factor

¢ Software version

¢ Transmitter output type

e Units

¢ Elevation

Press “Home” to return to the main screen.

Setup Menu

Following is information on the adjustable parameters
that can be changed in the Setup menu of the
electronics.

Measurement System

Greenheck
Sure-Aire V 2.00

Measurement System:
English

Edit /
Enter

Exit Prev Next

Press “Edit” to change the measurement system units.
Press “Prev” or “Next” to adjust, then press “Enter” to
store the value.

¢ English (default)

* Metric

m Sure-Aire™ Flow Monitoring System

K-Factor and Elevation

Greenheck
Sure-Aire V 2.00

K-Factor: 200
Elevation: 150

Edit /

Exit Prev Next Enter

K-Factor: Press “Edit” to change K-Factor. Press “Inc*
or “Dec* to adjust, then press “Enter” to store the value.
¢ 200 to 30,000
(Factory set to fan model and size)

Elevation: Press “Edit“ to change elevation. Press “Inc
or “Dec* to adjust, then press “Enter” to store the value.
¢ 0-10,000 ft
(0 ft default)

Pressure and Air Flow Units

Greenheck
Sure-Aire V 2.00

Pressure Unit: In WC
Air Flow Unit: CFM

Edit /

Exit Prev Next Enter

Pressure Units: Press “Edit” to change pressure units.
Press “Prev” or “Next” to adjust, then press “Enter” to
store the value.

¢ In. wg (default)

e Ft wg

e mm wg

* cm wg

e PSI

e In. Hg

e mm Hg

e mBar

* Pa

¢ kPa - kilopascals (1kPa = 1000 Pa)

¢ hPa - hectopascals (1hPA = 100 Pa)

e Oz. In.

Air Flow Units: Press “Edit” to change Air Flow Units.
Press “Prev” or “Next” to adjust, then press Enter to
store the value.

e CFM (default)

e m3hr

e m3/min



Outlet Area

Greenheck
Sure-Aire V 2.00

Outlet Area: 1.00Ft2
For Outlet Velocity

Edit /

Exit Prev Next Enter

Press “Edit” to change the stack outlet area. Press “Inc*
or “Dec” to increase or decrease the area, respectively.
Then press “Enter” to store the value.

e 0-10 Ft2

Top and Bottom Views

Greenheck
Sure-Aire V 2.00

Top View: Flow
Bottom View: Velocity

Edit /

Exit Prev Next Enter

Top View: Press “Edit” to change Main Display Value.
Press “Prev” or “Next” to adjust what reading displays
on the Home screen, then press “Enter” to store the
value.

¢ Flow (default top display)

® Pressure

e Temperature

¢ Air density

¢ Qutput signal (default bottom display)

¢ Velocity

* None

Bottom View: Press “Edit” to change Secondary
Display. Press “Prev” or “Next” to adjust, then press
“Enter” to store the value.

Temperature Compensation

Greenheck
Sure-Aire V 2.00

Temperature Comp:
No

Edit /

Exit Prev Next Enter

Press “Edit" to change Temperature Compensation.
Press “Prev” or “Next” to adjust, then press “Enter” to
store the value.

¢ Yes (default)

* No

Note: If temperature compensation is set to “No“, the
air density will be a function of standard temperature
(70°F/21°C).

Output Signal

Greenheck
Sure-Aire V 2.00

Output Signal: 2-10V
Linearize By: Flow
Max Flow = 1400 CFM

Edit /

Exit Prev Next Enter

Output Signal: Press “Edit” to change Output Signal
type. Press “Prev” or “Next” to adjust, then press
“Enter” to store the value.

¢ 4-20 mA (default)

¢ 2-10 VDC

Linearize By: Press “Edit” to change the linearization
settings. The electronics will linearize the transmitter
output with respect to this setting.

¢ Flow (default)

® Pressure

Note: The maximum measurable flow rate will
automatically calculate based on the electronics
settings. The maximum flow rate is displayed on the
screen.

Due to load resistance change from product to
product, it may be necessary to recalibrate the
4-20 mA electronics. See 4-20 mA transducer

calibration procedure.
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Display Setting Options and Parameter Setup (continued)

Protocol and Baud Rate

Greenheck
Sure-Aire V 2.00

Protocol: Modbus
Baud Rate: 38400

Edit /

Exit Prev Next Enter

Protocol: Press “Edit” to change the current network
protocol. Press “Prev” or “Next” to adjust, then press
“Enter” to store the value.

¢ BACnet (default)

¢ Modbus

Baud Rate: Press “Edit” to change the protocol baud
rate. Press “Prev” or “Next” to adjust, then press “Enter”
to store the value.
Baud Rate Options (Modbus):

® 2400

* 4800

¢ 9600

* 19200

* 38400

¢ 57600

¢ 115200
Baud Rate Options (BACnet):

¢ 9600

* 19200

* 38400

¢ 57600

* 76800

¢ 115200

m Sure-Aire™ Flow Monitoring System

Network Address

Greenheck
Sure-Aire V 2.00

Network Address:
10

Edit /

Exit Prev Next Enter

Press “Edit” to adjust the network address, then press
“Enter” to store the value.
Network Address Options (Modbus):

e 1-255
Network Address Options (BACnet):

e0-127
Note: The protocol and baud rate must be set before
the network address can be modified.

Device Instance Number (BACnet only):

The instance number is an unsigned decimal number
that can range from 0 to 4,194,302. Every device on
a BACnet network gets an instance number, and two
devices must not have the same number.

Press “Edit” to adjust the Device Instance Number, then
press “Enter” to store the value.
*(0-4,194,302

Transmitter Min/Max Value

Greenheck
Sure-Aire V 2.00

Trans Min: 1858
Trans Max: 822

Edit /
Enter

Exit Prev Next

Transmitter Min Value: Press “Edit” to change
Transmitter Min Value. Press “Inc” or “Dec” to adjust,
then press “Enter” to store the value.

Note: See Transmitter Calibration Section.

Transmitter Max Value: Press “Edit” to change
Transmitter Max Value. Press “Inc” or “Dec” to adjust,
then press “Enter” to store the value.

Note: See Transmitter Calibration Section.



Display Brightness

Greenheck
Sure-Aire V 2.00

Display Brightness %:
75

Edit /

Exit Prev Next Enter

Press “Edit“ to change brightness. Press “Inc* or “Dec*
to adjust, then press “Enter” to store the value.
¢ 10-100%
(80% default)

Load Factory Defaults

Greenheck
Sure-Aire V 2.00

Load Factory Defaults:
No

Edit /
Enter

Exit Prev Next

Press “Edit” to load factory defaults. Press “Prev” or
“Next” to select “Yes®,
then press “Enter”.

¢ No (default)

* Yes (changes all settings to factory default)

Load Customer Defaults

Greenheck
Sure-Aire V 2.00

Load Customer Defaults:
No

Edit /

Exit Prev Next Enter

Press “Edit” to load customer defaults. Press “Prev” or
“Next” to select “Yes",
then press “Enter*.

¢ No (default)

¢ Yes (loads all customer default settings)

Save GCustomer Defaults

Greenheck
Sure-Aire V 2.00

Save Customer Defaults:
No

Edit /

Exit Prev Next Enter

Press “Edit” to save current electronics settings as the
customer default.
Press “Prev” or “Next” to select “Yes", then press
“Enter”.
¢ No (default)
* Yes (saves current settings as the customer
default)

Sure-Aire™ Flow Monitoring System m



4-20 mA Transmitter Calibration Procedure

Due to load resistance change from product to
product, it may be necessary to recalibrate the 4-20
mA transmitter.

1. Test Equipment

1.1 Digital multimeter - set multimeter to read mA
DC.

1.2 Load resistor - select a series load resistor
between 200 and 900 ohms.

2. Interconnect wiring

TB1
Ling —en £ o T I' 100- 240V ac
S oDl sojsoma
Meutral 'x_-z_,' Input power
@ (3)| Earth Ground
TH? Fi 24Volts
~24Volts (+) or (-] (Mo /No— ACorDC
] ) =] somme zsovar OVA Max
~24 Volts [+ or -] ) ™ stow Blow Input power
© (3)| Earth Ground
83
RX(+) Ao )
RX(-)B o {2)
X Zo {(3)
TX (4)Y o——(4)
SGND o '5)

(&)| 4-20mA/2-10vdc (+)

. Load Resistance
~200-900 Ohms MAX. | /5| 4-20mA/2-10Vdc ()
{8)| Shield

{'é,'- Temperature Sensor

-'j 0} Temperature Sensor
2.1 Validate the electronics is set up for 4-20 mA
output signal.

2.2 Validate the power is OFF on the DC power
supply and the Sure-Aire electronics.

2.3 Validate the multimeter is set to read mA DC.

2.4 Select a series Load Resistor between 200 and
900 ohms and install one end to TB3-6.

2.5 Interconnect the multimeter (+) probe to the
other end of the load resistor.

2.6 Interconnect the multimeter (-) probe to TB3-7
to complete the current loop.

2.7 Apply power to the Sure-Aire electronics.

2.8 Press the “Setup” button on the touch panel
interface.

m Sure-Aire™ Flow Monitoring System

2.9 Keep pressing the “Next” button until you reach
the Transmitter Min Value parameter screen.

Greenheck
Sure-Aire V 2.00

Transmitter Min Value:
1827

Edit /

Exit Prev Next Enter

2.10 Press “Edit”, then “Inc” or “Dec” until the digital
multimeter reads exactly 4.00 mA.

2.11 Press “Enter” to store the new value.
2.12 Press “Next”.

Greenheck
Sure-Aire V 2.00

Transmitter Max Value:

720

Edit /
Enter

Exit Prev Next

2.13 On the Transmitter Max Value screen, press
“Edit”, then “Inc” or “Dec” until the digital
multimeter reads exactly 20.00 mA.

2.14 Press “Enter” to store the new value.
2.15 Press “Exit” to return to the main screen.
The 4-20 mA transmitter calibration is complete.

Apply a vacuum to the Low Port and the 4-20 mA
transmitter to track the span of the pressure range.

For example, the Sure-Aire electronics with a pressure
sensor of 0 - 41.51 in. wg installed, 4.00 mA =0 in.
wg, 20.00 mA = 41.52 in. wg.




2-10 VDC Transmitter Calibration Procedure

1. Test Equipment

1.1 Digital multimeter - set multimeter to read DC
voltage.

1.2 Make sure Output Signal type is set to 2-10
VDC.

2. Interconnect wiring

Customer Sugplied
IMBA IS0V
MEDALIM LAG TB1
Line —o £ elr7y| 100-240Vac
T T[] S0/60HZ
Neutral u_i",' Input power
@ (3| Earth Ground
TB2 E1 24 \olts
~24 Volts (+) or -] (o, [/ ho— ACorDC
- te ( = / :-v_"..:-. TSOMAL BVA Max
~2aVolts (1 or ) ——H2 " sowbiow  Input power
© (3)| Earth Ground
183
RX (+) Ao——I(1)
RX(-)B o (2)
™ Zo (3
TX(+)Y o——(4)
SGMND © (5)

: (6| 4-20mA/2-10Vdc (+)
- {(7)| 4-20mA/2-10Vdc ()
{8)| Shield

19)| Temperature Sensor

10| Temperature Sensor

2.1 Validate the power is OFF on the DC power
supply and the Sure-Aire electronics.

2.2 Validate the multimeter is set to read DC
voltage.

2.3 Interconnect the multimeter (+) probe to TB3-6.
2.4 Interconnect the multimeter (-) probe to TB3-7.

2.5 Apply power to the Sure-Aire electronics.

2.6 Press the “Setup” button on the touch panel
interface.

2.7 Keep pressing the “Next” button until you reach

the Transmitter Min Value screen.

Greenheck
Sure-Aire V 2.00

Transmitter Min Value:
1827

Edit /

Exit Prev Next Enter

2.8 Press “Edit”, then “Inc” or “Dec” until the digital

multimeter reads exactly 2.00 VDC.
2.9 Press “Enter” to store the new value.

[

2.10 Press “Next”.

Greenheck
Sure-Aire V 2.00

Transmitter Max Value:
720

Edit /

Exit Prev Next Enter

2.11 On the Transmitter Max Value screen, press
“Enter”, then “Inc” or “Dec” until the digital
multimeter reads exactly 10.00 mA.

2.12 Press “Enter” to store the new value.
2.13 Press “Exit” to return to the main screen.
The 2-10 VDC transmitter calibration is complete.

Apply a vacuum to the Low Port and the 2-10 VDC
transmitter to track the span of the pressure range.

For example, the Sure-Aire electronics with a pressure
sensor of 0 - 41.51 in. wg installed, 2 VDC = 0 in. wg,
10 VDC = 41.52 in. wg.

Sure-Aire™ Flow Monitoring System m



Temperature Sensor

Interconnect the remote temperature sensor by connecting the temperature sensor to pins 4 and 5 of TB2. The
Remote Temperature Sensor will adjust the air density value in the differential pressure electronics based on the
sensor measurement when Temperature Compensation is set to “Yes”. This density compensation will affect the flow
rate accordingly. If Temperature Compensation is set to “No”, the air density value will be a function of standard air.
(70°F/21°C).

Network Protocol - Optional

Greenheck’s Sure-Aire™ electronics has the ability to connect to a Building Automation System (BAS) through the
on-board RS-485 port. The electronics can be configured as either BACnet MS/TP or Modbus RTU Slave. When in
the display menu, scroll through the options until the Network Protocol screen. Pressing edit will permit changing the
network protocol type and associated data. This information should be set to match the BAS.

BACnet MS/TP Server Modbus RTU Slave

When the electronics is configured for BACnet, it will When the electronics is configured for Modbus, it will
expose a total of eight (8) objects on the network. expose a total of seven (7) registers on the network. The
Modbus RTU Slave settings and list of registers can be

BACnet MS/TP Server Device Settings seen below.
Setting Value - -
Baud Rate Set to match BMS Modbus RTU Slave Device Settings
Parity No Parity (1 Stop Bit) Setting Value
APDU Timeout (ms) 1000 Baud Rate Set to match BMS
Number of APDU Retries 3 Parity No Parity (1 Stop Bit)
Max Master Address 127 Timeout (ms) 0
Max Info Frames 1 Response Delay (ms) 0

BACnet MS/TP Server Objects Modbus RTU Slave Registers

Object Name Object Type Data Type Units Register Name Register Type Data Type Units
Sure-Aire™ | Device Object N/A N/A K-Factor Input Register Ulgi-gB:te d None
K-Factor Analog Input Urlgi-gE:; d None Elevation Input Register Urlgi-glii; d None
Elevation Analog Input U;Sifnt d None Outlet Area | Input Register Ur112i-gB|,1i;[e d None
Outlet Area | Analog Input 32_82;:3(%”9 None Temlp:::g:;ture Input Register U;Si-gaife d None
Temgg;g/ture Analog Input | 16-Bit Signed None Pressure Input Register Urlgi-gii}a d None
Pressure Analog Input 32_82;:3(5‘““9 None Volume Input Register Urlgi-gBr‘:te d None
Volume Analog Input 32—B|i;oFiIrﬁating None Velocity Input Register Urlgi-glii; d None
Velocity Analog Input 32—Bg;lr$ating None
All of the objects/registers that are exposed on the network do not have a unit associated with them. The units of
the values exposed on the network will be based on the units that are selected on the Sure-Aire™ electronics.

n Sure-Aire™ Flow Monitoring System




Analog Output Signal - Optional

Greenheck’s Sure-Aire™ differential pressure electronics provides either a 2-10 VDC or 4-20 mA analog output
signal. The output signal can be configured linearly proportional to either the pressure range or the flow within the
setup. The ranges for Greenheck’s Sure-Aire™ electronics are listed by model on cover.

Calculation Using Manual Pressure Gauge or Third Party Transducer

Calculating Flow from Differential Pressure
The volumetric flow through the fan (cfm) can be calculated from the equation:

cFM=k [AP
VP

where K is the K-Factor for the specific fan model and size, AP is the measured differential pressure across the inlet
cone (in. wg), and p is the density of air (Ib/ft® °F). K-Factors for Greenheck models are found on the back cover.

Calculating Flow from Voltage Signal

If using the analog signal linear to flow, the max flow is automatically calculated based on the pressure range and
K-factor input into the electronics. The max value is displayed in the setup menu.

If output signal is linear to pressure, the corresponding equations are used to calculate the flow.

Calculating flow for 2-10 VDC output signal:

cFmM =K |2 Pmax
8p

K Constant dependent on fan model and size (see page 9)
Pmax | Maximum pressure of electronics (in. wg)
p Air density (Ib/ft® °F) [0.075 at 70°F and O ft elevation]
Vv Output voltage of 2-10 VDC signal
mA Output current of 4-20 mA signal

Calculating flow for 4-20 mA output signal:

(MA-4)P

CFM =K max
16p

Density Corrections

Air density, p, is affected by elevation and temperature. The Sure-Aire differential pressure electronics allows the user
to input the elevation for the application. This elevation input automatically updates the density used for the flow
calculation.

The Remote Temperature sensor will adjust the air density value in the electronics based on the sensor measurement
when Temperature Compensation is set to “Yes”. This density compensation will affect the flow rate displayed on

the transmitter. If Temperature Compensation is set to “No”, the air density value will be a function of standard air
(70°F/21°C).

The density being used by the Sure-Aire differential pressure measurement can be viewed on the main menu by
scrolling up or down through the settings.

E_ Sure-Aire™ Flow Monitoring System m




K-Factors

size | APD | size | APHIAPM | arDw/BIDW FJI QEI/ QEID &Uvsei_tso?-oc poKtorH | Vektor-M series
series
315 257 7 not applicable | not applicable 179 not applicable 179 not applicable | not applicable
355 329 8 not applicable | not applicable 179 not applicable 179 not applicable | not applicable
400 406 9 not applicable | not applicable 179 408 179 248 not applicable
450 536 10 | not applicable | not applicable 179 not applicable 179 202 not applicable
500 652 12 355 592 244 408 244 296 not applicable
560 847 13 | not applicable 701 not applicable | not applicable 296 351 not applicable
630 1053 15 355 861 366 603 366 not applicable 526
16 421 1062 not applicable 724 443 531 634
18 517 1083 542 897 542 787
20 617 1301 651 1088 651 | not applicable 955
22 759 1610 805 1321 805 1161
24 913 1964 976 1631 976 1436
27 1105 2369 not applicable 1962 1186 | not applicable 1729
30 1355 2928 not applicable 2400 1464 2116
33 1625 3540 not applicable 2923 1771 | not applicable 2581
36 1967 4336 not applicable 3576 2167 3154
40 2361 5259 not applicable 4331 2635 not applicable 3825
44 2854 6440 not applicable 5318 3220 not applicable 4698
49 3411 7808 not applicable 6525 3905 not applicable 5766
54 4121 9571 not applicable 7891 4786 not applicable 6975
60 4972 11707 not applicable 9648 5855 not applicable | not applicable
66 5960 14166 not applicable | not applicable 7084 not applicable | not applicable
73 7276 17330 not applicable | not applicable 8667 not applicable | not applicable
Vektor-H Direct Drive
Fan Nozzle Size
Size 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
10 487 511 540 547 554 563 573 - - - - - - - - -
12 577 616 664 674 685 697 700 704 708 - - - - - - -
13 - - - 839 851 861 868 872 876 880 - - - - - -
14 - - - - 1223 | 1239 | 1257 | 1260 | 1263 | 1267 | 1272 - - - - -
16 - - - - 1290 | 1409 | 1542 | 1563 | 1586 | 1587 | 1588 | 1597 | 1607 - - -
18 - - - - - 1923 | 1937 | 1952 | 1965 | 1979 | 1990 | 2003 | 1994 | 1983 | 1995 | 2007
20 - - - - - 2248 | 2296 | 2348 | 2367 | 2387 | 2408 | 2431 | 2432 | 2432 | 2429 | 2426

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.

Greenheck’s Sure-Aire™ Flow Monitoring System catalog
provides additional information describing the equipment, fan
performance, available accessories, and specification data.

[ B GREENHECK

Building Value in Air.

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.

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

m 1021624 * Sure-Aire™ User and Service Manual, Rev. 4, January 2022

Copyright 2022 © Greenheck Fan Corporation
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Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assembile, 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 SHCEI R ‘ Method | Part No. KEg ichaue Range L ‘ Method | Part No. Pg.
115-120/ 0-5vOnly | 328447 | 5 40 [o-1ovony | 310307 |
1151 50g.23g | 3001790 | TENV | 1.3/0.85 =0 o | s28448 | 5 115 | 300-2500 | ODP | 65 | PotOnly | 310476
115 | 3001725 | TENV| 1.5 | Povo-10V | 318003 | 4 69 [ Pot/0-10V | 312360 | 3
1157208 18/ 208-240 | 350-2500 | ODP | 4.9 | Pot/0-10vV | 317706 | 3
1710 | 230r277 | 300-1750 | ODP 1 ggyg 73| Po0-10V | 319356 | 4 o |27 _|3502500 [ oop | a27 [ powo-tov [ s17707 | s
115/208- 6.4/3.8-
i 300-1750 | ODP Pot/0-10vV | 320588 | 4
115/208-| 350 1750 | TENV | "9V | povo-10v | 328128 | 4 230/277 3.6/3.2
2307217 09 115/208- 6.2/4.0/
by | 350-1750 | oo | ®5%07 | poyo-1ov | 328131 | 4
115/208-1 3001750 | opp | 22/1% | povo-10v | 319357 | 4 :
230/277 | 300 1.1 ovb- 115/208- 6.6/4.0/
- o by | 350-2500 | oD | ®9050T | poto-10v | 328178 | 4
by | 350-1750 | TENV | #5551 poto-10v | 328120 | 4 104 | o-1ov oy | sosees | _
26 | Pot/0-10v | 318004 | 4 115 | 300-1725 | opp |04 | PotOnly 2:’?222
31 [o-1ovony | 31152 | 106 | Povo-10v [ - 3
1/6 31 Pot Only 311353 208-240 | 300-1725 | ODP 6.6 Pot/0-10V | 314534 3
115 | 300-1750 | TENV | 3.1 311731 . - - ovR-
312359 277 | 350-1725| ODP | 5.4 | Pot/0-10V | 316498 | 3
Pot/0-10V 3 1. -10vonly | 31
245 318712 115 | 300-2200 | ODP 112 OP(:OOIH . 212332 3
317886 3/4 - : ot only
13233 113 | Povo-10v | 312361 | 3
208-240 | 300-1750 | TENV | 16 | Pov0-10V [— ot 3 208-240 | 350-2200 | ODP | 5.6 | Pot0-10V | 317708 | 3
277 | 350-1750 | TENV | 1.15 | Pot/o-10v | 316495 | 3 11:/72708 350-2200 | 0DP 8:/'574 Pot/0-10V | 317709 | 3
115/208- 2.85/ ~| 300-1750 | opp | 8894 | poyo-10v | 320580 | 4
oaoiayy | 300-1750 | 0DP | Z290 | poto-10v | 318013 | 4 121350//220787 51-(:/3-/8
- ) -17 DP . Pot/0-10V 28132 4
DIo/208 | 350-1750 | oop | 4226/ potio-1ov | 328130 | 4 230/277 | 39071790 | ODP | 7,0/g3 | PoUO-10V | 32813
4o |O1OVONl | 30107 | Iaf208" | 350-2200 | 0DP | O3 | povortov | 328179 | 4
) PotOnly | 310108 310359
14 | 115 | 300-1725 | oop P 115 | 300-1725 | ODP | 124 | Pov0-10V — o o 3
35 | Pot/o-10v | 313714 | 3 =
317887 208940 | 300-1725 | TEFC | 12.0/6.0 | Pot/o-10v | 311156 | 5
313234 i i .
208240 | 300-1725 | ODP | 23 | Pouo-10V [t | | | 2082403001725 | 0DP | 86 | PotiO-tov | 314045 | 3
277 | 300-1725| ODP | 1.8 | Pot/0-10v | 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-
baniayy | 300-1750 | 0DP | SYSE poo-10v | 320887 | 4 oaorary | 300-1750 | TENV | 1021201 poto-ov | 320500 | 4
115/208- 4.75/ 115/208- 13.0/
173 | L 05" | 350-1200 | TENV | , 7% | Poto-10v | 328173 | 4 waoiayy | 350-1750 | 0DP | IS | poto-1ov | 328133 | 4
121350//220787- 250-1550 | TENV 4.12/3.4 Pol0-10V | 328174 | 4 2 | 208-240 [300-1725| TEFC | 12.0 | Pot0-10v | 310420 | 5
- *Actual maximum RPM may vary. See RPM column in chart on
iz AL || el 3 page 11 for specific motor and fan combinations.
115 | 300-1725 | ODP | 55 | PotOnly | 309028
172 62 | Pot/0-10v | 311812 | 3
208-240 | 300-1725 | ODP 4.2 Pot/0-10V | 313235 3 Controls. . ..o 7-11
277 | 350-1725| ODP | 3.3 | Pot/0-10vV | 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 ‘
S - <3 VARI-GREEN
ol IR
| _ - - __
|
[leed] [leee] [le@
z82 R I3 e
o020 22 =<
TO REMOTE DEVICE O = 2°= 2 O
PROVIDED BY Auxiliary Control Motor
OTHERS Contact
. . O Green indiator light
Trip Point = 1.85VDC
Low voltage, route away ({é‘?\tazltnRating; —Power present
from high voltage lines 10A @ 24-240VAC
and/or use shielded cable 5A @ 30VDC
O
© TRANSFORMER
2x4
Factory Wiring Junction
Box
S _ Field Wiring
115/230 VAC input
to match motor name plate
m Vari-Green Motor and Controls E



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

Part Numbers Covered in this Section

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

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

NOTE

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
factory initialization and programing.

18 in. long
384431

36 in. long
384432

9-pin 384804 384805

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.

(A

310359 | 311731 | 311377 | 311388 | 311812
312359 | 312360 | 312361 | 312362 | 312619 _ _
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

*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.

3. 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.

4. 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.

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

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

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 18in. 36 in.
long long
318003, 318004, 318013, | 385821 | 385822
319356, 319357, 320587, | @19 ¢ | 105¢
320588, 320589, 320590,
9-pin | 328128, 328129, 328130, | 386518 | 386519
328131, 328132, 328133, | (0-5 \gCD (0-5 Y,CD
328173, 328174, 328178 an an
’ ’ *| o-1ovDC | 0-10vDC
328179 compatible) | compatible)

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.

Part Numbers Covered in this Section 0-10V Analog Input Connection
318003 | 318004 | 318013 | 319356 | 319357
300587 | 320588 | 320589 | 320590 | 328128 Red +0-10VDC
308129 | 328130 | 328131 | 328132 | 328133 White Common
308173 | 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
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

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 0-10 or 0-5 VDC, 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 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.

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.

©
? oo L

t
P10

pin 1

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.

©
© T

B B

t
P10

pin 1

Black

208-240V Connection inside control box

m Vari-Green Motor and Controls

Dial on Motor - the dial POTENTIOMETER
is factory-wired |.nto the RED T 12V
low voltage terminal block WHITE E 2 ANGH
inside the control box. BLACK 3 E&gg
The wires are connected YELLOW —H 5 DGND
as shown. YELLOW —H 6 LGX 1
7 LGX?2
8 LGX3
9 LGX4
- 10 DGND [p1g

Dial on motor connection inside control box

0-10 VDC Signal - a two-wire EXTERNAL 0-10V

pigtail is factory-wired into the T 12v
low voltage terminal block. RED —3 2 ANG 1
The wires are connected WHITE —H ﬁ Eﬁgg
as shown. YELLOW —# 5 DGND
YELLOW —H 6 LGX1
7 LGX2
& LGX3
9 LGX4

L {10 oewo 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.

(M
| 2

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

O N|ojo|lbjwN

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

H 100 ft. or less

|

com [ e S VARI-GREEN.| [ ]
[24v Motor
- - 1
1
o |0-1ov |
! [eed] [leee] [le2e
Ve z0z oM QO oNn O
O ¢ LEO LEB0
IXE of P85, 12%8 2%¢ o
QN " *NOTE: Black wire not
2 b2 é é%ﬂi':g Control Motor used on some motors
- Trip Point = 1.85VDC O Green indiator ight
Contact Rating: -
REMOTE DIAL/ 10A @ 24-240VAC
TOUCH REMOTE 24 & SovD0
©| TRANSFORMER ©
\ J
Low voltage, route away
from high voltage lines
and/or use shielded cable
2x4
Factory Wiring Junction

Field Wiring

115/230 VAC input
to match motor name plate

Box

Remote Dial with Min/Max Setting

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
0-10 VDC
0-10V-COM (varies with dial position)

[



Two Speed Assembly

SPDT

Factory Wiring
— — —— Field Wiring

B

[ <3 VARI-GREEN.

B

z Switch/Relay
N E N by others o
o 3 ‘ o Low voltage (<10V), route
by ,)2 by away from high voltage lines o7
=]} 1S ¢ and/or use shielded cable
5! ‘ 'S @.7 100" or less @D
ol , |6
| [

AL
[oss]] [loos]] [led]

S8 w»g 2389 00

O 5 5 = 2 < El
2] bry *NOTE:
Contact Black wire not used
Input Speed A Green indicator light on some motors
Adjustment —Power present Siital o Lo
Igital Input Logic
FACTORY MOUNTED L1 or L2 = Speed B
o 2 SPEED CONTROL a
Speed B No input = Off

L1 and L2 = Speed A

Adjustment

\

115/230 VAC Input

2x4
Junction
Box

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. 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.

b. 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.

c. DO NOT CONNECT BOTH DRY CONTACT AND
DIGITAL INPUTS SIMULTANEOUSLY.

2. To 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.

Troubleshooting - Two Speed Control
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 : ! oot o
The available factory mounted transformer (Motorfeontrol wiring omitted for clari)
(PN 385253) has the ability to signal a
motorized back draft damper to open/close To control
as the motor starts/stops.
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 leee] [leed] [leed]
e 5A @ 30 VDC §§§ §§§ §§§ o
< <
é“éﬂf:g Control Motor
Trip Point = 1.85VDC S Cirgir\l/g‘dpl)?:s;ltlght
Contact Rating:
10A @ 24-240VAC
5A @ 30VDC
FACTORY MOUNTED O
L Iy 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 @ U
- - Field Wiring £ A
[ <> VARI GRliI::N ]

FACTORY MOUNTED

5
4 6
SPEED CONTROL  Voltage 3~ 7
O O 2 @\8 O
1 U9
0 10

Present
Input: 85-265VAC

Output: 24VDC, 0-10VDC COM| 24V | 0-10V

00

L

115/230 VAC Input
to match motor name plate

*NOTE: Black wire not
used on some motors

2x4
Junction
Box

m Vari-Green Motor and Controls




Alternative: Fans Where Dial on Motor is Maintenance

Not Accessible Vari-Green® motors use brushless technology with
A control is available to mount on the outside of a fan sealed bearings. No routine maintenance is required
where the dial on motor may be difficult to access other than keeping any debris from accumulating on the
(model SQ). In many cases, the tri-voltage platform of motor and controls.
VG motors can work off either 0-5V signal or a 0-10V .
signal. This control is powered by 5VDC output signal Other Vari-Green® Control
wire of the motor and will send a 0-5VDC to the motor Instruction Manuals
to adjust the speed. Control PN 386512. —
Description Document Number
Control Compatible Motor P/N Indoor Air Quality - VOC 475407
328447, 319356, 328128, 319357, 328129, Indoor Air Quality - 475573
318013, 328130, 320587, 320588, 328131, Temperature/Hurnidit
386512 320589, 328132, 320590, 328133 P Y
328173, 328174 Constant Pressure Control 474766
Generation 2 Constant
Fectony Wirng Pressure/Airflow Control 479653
———— Field Wiring
oo Ee) o |
‘ <> VARI-GREEN.
N |: ~ Motor _:l
s[ofo
00

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

E_ Vari-Green Motor and Controls m



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

This table will show the available motor and fan 4 1322 1721 60, 70 1725 1715
combinations with the correlating maximum motor RPM 1725 3/4 809;590 ggg 11//160
for each combination. 1660 1/4 97-99 | 1725 174
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 1/2
95 1725 1/6 95 1725 1/6 7 1140 1/4 193 1200 1/4
99 1725 1/4 97 1725 1/4 1725 1/2 1725 1/2
101 1725 174 2500 1/2 1660 1/4 1150 1/4
1725 1/4 o8 1725 1/4 8 1725 1/2 133 1550 1/2
101HP 255 1 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 1/4 100 1725 1/4 1725 3/4 1300 3/4
131 1450 1/2 120 1725 1/2 1370 1/4 1725 1
1725 | 3/a 180 | 1725 | 3/4 18 [ 1725 1/2 1500 | 1/4
1000 1/4 1250 1/4 1725 3/4 143HP 1725 1/2
1300 1/2 130HP 1450 1/2 1110 1/4 2200 3/4
141 1550 34 1950 3/4 15 1400 1/2 750 3/4
1725 1 140 1500 3/4 1600 3/4 163 1200 1
1450 1/4 1725 1 910 1/4 1725 2
141HP 1725 1/2 1100 1/2 16 1150 1/2 900 3/4
2200 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
81 a0 1 60 [Ta00 | i 1050 | e
1725 2 1725 2 8-440* 1725 1/15
1300 1/2 850 1/2 8-440: 1725 1/10
161HP 1650 3/4 160HP 1000 3/4 80-90 1725 110 10-440 1725 1/15
1725 1 1600 1 % 1725 76 10-440* | 1725 1/6
875 3/4 1725 2 00 175 T i 12-426 | 1725 1/4
180 1000 ] 20 T 175 T 152 12-432 | 1725 1/4
1305 > 12-436 | 1725 1/4
Tdae | Tres T 1p
510 | 1275 1/6 14-440 | 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 o Fax: 715.355.2399 e Parts: 800.355.5354 ¢ E-mail: gfcinfo@greenheck.com e Website: www.greenheck.com
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Quick Start Guide

Single/Three Phase Vari-Green® Motor

Vari-Green Motor Quick Start Guide

When delivered, the Vari-Green Motor is pre-
programed to run from either an on-board dial or a
0-10 VDC control signal. A 0-1.99 Volt control signal
will be received as a “stand-by” command.

A run command is acknowledged, as well as a
speed reference from 2-10 V.

For more information about this
Vari-Green Motor, please review
the Installation, Operation and
Maintenance Manual found by
following this QR code:

www. greenheck.com/vari-green/vari-green-motors

Connect the power supply. Verify Input Voltage and
phase matches nameplate of motor/drive.

J

THREE PHASE

SINGLE PHASE

L ——-
N —--

5 DISCONNECT (@

Connect control wiring to the control terminal.

DIAL ON-BOARD

@] |'JumPER

+24y, 100ma 3]
o1, EnseLE [ — -]
®

0-10VDC CONTROL

@ |"JumPER
]

RED
0-10V CONTROL SIGNAL
— WHTE__ common

NOTE: Factory default settings:

1. Terminal 2 is set as an ENABLE command. From the
factory there is a jumper from terminal 1 to 2. A START/
STOP switch can be used between these terminals to
ENABLE/DISABLE the drive.

2. When this Vari-Green Motor is ordered in a 0-10 VDC
Control configuration, the motor is shipped with a jumper
between terminal 5 and 6. This will run the motor at full
speed when power is connected. Remove this jumper
before landing 0-10 VDC control wires.

[ B GREENHECK

Building Value in Air.

Step 3

Install motorized backdraft damper wiring, if
applicable. The relay RL-1 is set from the factory to
close when a run command is given.

MOTORIZED DAMPER

LINE
(DAMPER POWER SOURCE)

Step 4

Apply power to unit. If a control signal
is present, the RL-1 relay will close and
the motor will ramp up to the
referenced speed. If a jumper is
installed between terminals 5 and 6,
the motor will go to 100%.

DANGER

Step 5

Balance the fan. Whether changing the position of
the on-board dial or adjusting the control voltage,
the fans speed can be set from the minimum to the
motor’s factory programmed maximum speed.
Re-apply the motor cover.

<> VARI-GREEN,

Motor
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Single/Three Phase Vari-Green® Motor ’ Building Value in Ar
Review the Installation, Operation and Maintenance e Do not remove the drive cover for wiring or
Manual for the fan for any specific installation periodic inspections while power is applied or
questions. The manual is shipped with the fan, the unit is in operation. Electric shock may occur
and can also be found at www.greenheck.com or from the exposed terminals.
by scanning the QR code located within the drive e Wait at least 1 minute after disconnecting the
compartment. input power before performing any wiring tasks

and/or periodic inspections of the drive.

Electrical Data e QOperate the Vari-Green motor and control

110 Volt Units, 99-126 V devices with dry hands.
i - e Do not use this device if power or motor cable i . .
Supply Voltage Range | 230 Volt Unfts’ 180-264 V damaced P s Vari-Green Controls all use a 0-10 VDC control signal
400 Volt Units, 342-528 V .g. ' . to provide a speed reference to Vari-Green Motors.
o | BkA Without Fused Disconnect * Asthisis a permanent magnet motor, this motor  See below for typical Vari-Green wiring. Reference
Short Circuit Capacity 1 00KA With Fused Disconnect will generate voltage when the shaft is rotated. the individual controls Installation, Operation and

Shaft must be locked out for safe servicing. Maintenance Manual for programing, wiring and

Control Terminal Wirin :
J troubleshooting of that control.

0.05-0.5mm2 / 20-26 AWG
RL-1 Relay CAUTION

Relay N.O. Contact 250VAC, 6A/30VDC, 5A e Disconnect the input power if the Vari-Green

Motor Enclosure motor has been damaged. Failure to do so
Totally Enclosed Fan Cooled, IP54 may result in fire and/or secondary damage or

accidents.

e Do not touch the Vari-Green motor immediately O b WO -
after shutting down or disconnecting it. It can o
remain hot for a few minutes. Bodily injuries such
as skin-burn or damage may occur.

e Do not apply power to a damaged Vari-Green
motor or to a Vari-Green motor that is missing
parts.

e Do not allow lint, paper, wood chips, dust,
metallic chips or other foreign material into the
drive as it may cause fire or accident.

<> VARI-GREEN,

Motor
\_ )

484390 e Single/Three Phase Vari-Green Motor, Rev. 2, November 2020 ¢ Copyright © 2020 Greenheck Fan Corp.
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Building Value in Air.

PN 471832

Wall Housing Assembly Instructions

Sizes 8 - 54

Assembly and Installation Instructions

Please read and save these instructions for future reference. Read carefully before attempting to
assembile, install, operate or maintain the product described. Protect yourself and others by observing
all safety information. Failure to comply with instructions could result in personal injury and/or property
damage! Upon receiving the product, check for any damage that may have occurred during transit and
report it immediately to the shipper. Also verify that all accessory items are accounted for.

[ Wall housings are the safest, most efficient and sturdy platform for mounting
sidewall propeller fans and their optional accessories. Wall housings allow

‘ for a wide range of mounting arrangements to meet specific applications. It
is constructed of galvanized steel with heavy-gauge mounting flanges and

' prepunched mounting holes.
e Quantity | Quantity Wall Housing
Item Description ; - Guard N
Sizes 8-48 | Size 54 Exhaust Fan \\ ™
1 Wall Housing Mounting Angle 4 4 Holes ’ N S_upply
- Airflow
2 Side Panels 2 4 Supply Fan ——5 -~
3 |Top Panels 1 2 Holes
4 Bottom Panels 1 2
- Fasteners 1 bag 1 bag
NOTE: Unit sizes 8-18 use spinlock fasteners in lieu of weldstuds as
listed in these instructions.
NOTE: Figure 1 shows the parts for size 54. Sizes 8-48 will not require E’fhaUSt
two pieces to make up the side, top and bottom panels. Airflow )
N
Damper Spinlock
(optional) Nut & Bolt
Fan Panel Figure 2 - Assembly
Fan Panel Spinlock Nut
* Wall Housing

Exhaust Fan Holes

Supply Fan Holes
Figure 1 - Parts

& <«—— Neoprene Washer
Weld Stud —> g

Figure 3 - Assembly

Sidewall Propeller Fans ¢ Wall Housing n



_ Wall Housing Damper Guard Weatherhood Mounting Material
Size - Damper Gauge (ga)
A B* W.O. c D E F Width Flange | L. kness
8 | 13%(337)| 19(483)| 14v (362)| 5'%:(140)] 10% (260)| 13'.(337)| 11'.(286)] 10':(267)| 10 (254)] 11:(38) 20
10 | 15%(387)| 19 (483)| 16%(413)| 61:(165)| 12v (311)] 1474(378)| 13%(340)] 12'%(318)] 12(305)| 11:(38) 20
12 | 18V (464)| 23 (584)| 19%(489)| 5%(137)| 14% (362)| 16%(416)| 15%(397)] 14':(368)| 14 (356)| 11:(38) 20
14 | 20%(514)] 26 (660)] 21V4(540)| 6%(162)| 16Y:(413)] 17'(445)| 17%(448)] 16':(419)| 16 (406)] 1(38) 20
16 | 22V.(565)| 27 (686)| 23%(591)| 6% (171)] 18Y(464)| 19%(492)| 19%(498)| 18Y:(470)| 18 (457)| 11:(38) 20
18 | 24v.(616)| 28(711)| 25%(641)] 6(152)] 20%(514)] 22(559)| 21%(549)] 20':(521)] 20 (508)| 11:(38) 20
20 | 26%(667)] 32(813)] 27%(692)| 61:(165)| 22v(565)| 24%(629)| 23%(600)| 22V:(572)| 22 (559)| 11:(38) 18
24 32Y:(819)| 37 (940)| 33%(857)| 6%(162)| 26':(667)| 267:(683)| 30%(772)| 29'(740)| 26 (660)| 27(73) 18
30 | 38%(972)| 38 (965)| 39%(1010)| 6':(165)| 321.(819)| 29 (740)| 36':(927)] 35%(892)| 32(813)| 27%(73) 18
36 | 44%(1124)| 39 (991)| 45%(1162)| 6%(171)| 38'.(972)] 33 (838)| 421+ (1080)| 41':(1045)| 38 (965)| 27%(73) 18
42 | 50%(1280)| 44 (1118)| 51%(1314)] 10(254)| 444 (1124)| 35%(908)| 48+ (1232)| 47'.(1197)| 44 (1118)| 2%(73) 18
48 | 56%(1432)| 44 (1118)| 57%(1467)] 9(229)| 50 (1276)| 40%(1026)| 54%(1387)| 53'(1353)| 50 (1270)| 27%(73) 18
54 | 62%(1584)| 52 (1321)| 63%(1619)| 7'+(191)| 56 (1429)| 44%(1137)| 60%(1546)| 59':(1511)| 56 (1422)| 4(102) 16

*B dimension will increase by 6 in. (152 mm) when a heavy duty motorized backdraft damper is specified. For complete dimensional
information refer to submittal. All dimensions given in inches (mm).

Assembly

1.

A W.0 i D F
e RN
okl e,
B* |
Figure 4 - Dimensional Data
Wall Closure Angles Mounting 3
Housing (optional) / Angles
Guard
\ . INTERIOR WALL| ¥ ExTERIOR
+f + kT +w + +\
1 i 4
/I o+ +|
Wall
Housing
5 —
o el M o Optional 5
|| - Weatherhood -
_ or
1 Damper
** ¢\ 7 ;\ 4+ | Guard
Backdraft
WALL Damper 6
Figure 5 -
Typical Installation Configuration (Exhaust/Supply)
7.

n Sidewall Propeller Fans e Wall Housing

Determine if a supply fan or exhaust fan is to

be used in the wall housing (see Figure 5). Two
rows of holes are provided for attaching the wall
housing panels to the fan panel.

NOTE: Exhaust fans are mounted farthest from
the damper end. Supply fans are mounted
nearest to the damper end (see Figure 2).
Damper end has small holes in face of the wall
housing. The guard end has larger extruded
holes.

Using weldstuds and neoprene washers, attach
the wall housing bottom panel (Iltem 4) to the
bottom of the fan panel. With the weldstud heads
and neoprene washers on the exterior of the
housing, refer to Figure 3, place hex nuts on the
spinlock bolts and finger tighten.

. Attach side panels to the fan panel, making

sure they overlap the bottom panel for
weatherproofing Install weldnuts, neoprene
washers and hex nuts. Finger tighten all
fasteners.

. Attach the top panels to the fan panel, assuring

the formed edges overlap the side panels for
weatherproofing. Install weldstuds, neoprene
washers and hex nuts. Finger tighten all
fasteners.

Install caplugs in the unused holes of the

top and side panels to keep the wall housing
weathertight. Unused holes in the bottom panel
are used as drain holes. Tighten all fasteners
securely.

. A versatile feature of the Greenheck wall housing

is a mounting flange which may be used in either
a standard arrangement (Figure 5) or moved
anywhere along the housing. This permits the
distance the wall housing protrudes outside or
inside the wall to be varied.

5/16 inch holes must be drilled in the housing if
the factory punched holes are not used.

Conduit holes are provided in each end of
standard housings.



Damper Installation

To install an optional damper, refer to Figure 6. Using
a pneumatic or electric drill, run the self-drilling
screws through the holes provided in the side and
bottom damper flanges into the wall housing. Check
damper for freedom of movement. If an optional
damper guard or weatherhood is to be installed,
refer to the next section.

Damper Installed Inside

Wall Housing

Weatherhood
(Optional)

Damper Installed Outside

Wall Housing

Weatherhood
(Optional)

Figure 6 - Damper

Damper Guard or Weatherhood
Installation

To install the damper guard, center guard over
damper and fasten to wall housing using the self-
drilling screws. Refer to Figure 7.

To install the weatherhood, slide the top flange of
weatherhood under the flange of wall housing, see
Figure 6, and fasten with self-drilling screws.

Wall Housing

Damper Guard

Weatherhood

Figure 7 - Damper Guard or Weatherhood

Wall Housing Guard Installation

Attach wall housing guard to wall housing using the
1/4-20 x 3/4 thread cutting screw with washer. Refer
to Figure 8.

o

Figure 8 - Wall Housing Guard

Fit for Sidewall Propeller Fan Accessories

Figure 9 reveals the correct fit for sidewall propeller
fans after all optional accessories have been
assembled and installed.

Figure 9 - Sidewall Propeller Fan Accessories

Sidewall Propeller Fans ¢ Wall Housing n



[ B GREENHECK

Building Value in Air.
Phone: (715) 359-6171 e Fax: (715) 355-2399 e E-mail: gfcinfo@greenheck.com e Web site: www.greenheck.com

Bl 471832 « Wall Housing Assembly Instructions, Rev. 1, August 2008 Copyright 2008 © Greenheck Fan Corp



INDEECQ i

ee@®®

Owner’s Manual

ULTRA-SAFE EXP Series

Electric Forced Air Heater for Hazardous Locations
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This manual covers installation, maintenance and repair parts.

CSA Approved for the following classified areas:
Class I, Divisions 1 & 2, Groups C & D
Class Il, Divisions 1 & 2, Groups F & G
Operating Temperature Code T3C - 320°F (160°C)
Alternate Markings: Class I, Zones 1 & 2, Group 1B, T3 or T(160)
or
Class I, Divisions 1 & 2, Groups C & D
Class Il, Divisions 1 & 2, Groups E, F & G
Operating Temperature Code T3C - 320°F (160°C)
Alternate Markings: Class I, Zones 1 & 2, Group 11B T3 or T(160)
See Data Plate for Specific Area Classification

For details on the particular hazardous environments having the potential for explosion, refer to Articles 500 through 516 of the
National Electric Code, and/or Section 18 of the Canadian Electric Code, Part I.

P

C us
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WARNINGS

Installation and maintenance personnel should familiarize themselves with this manual and all the WARNINGS before installing or
working on this heater to avoid potential hazardous conditions, severe property damage, personal injury or death.

10.

To reduce the risk of ignition of hazardous
atmospheres: Do not install where the operating
temperature code limit exceeds the ignition temperature
of the hazardous atmosphere.

Potentially lethal voltages are present. Be sure to lock
the branch circuit disconnect switch in the OFF position
and tag the circuit “Out for Maintenance” before
working on this equipment.

Keep electrical enclosure covers tightly closed while in
operation.

Hazard of Electric Shock. Heater must be grounded in
accordance with the N.E.C. and/or C.E.C.

This heater should be installed by qualified personnel
familiar with the National Electric Code and/or the
Canadian Electrical Code requirements for hazardous
locations. It is the responsibility of the installer to verify
the safety and suitability of the installation.
Disassembly of the unit, for installation, is not required
or authorized.

When connecting the room thermostat, be sure that the
thermal cutouts remain connected in series with the
controlling contactor. The unit must not operate without
the thermal cutouts properly connected in the circuit.
Do not attempt to install a “Fan Only” switch on a
standard unit heater and do not try to field modify a
standard unit heater for this option. The heater must
have been ordered for this option to have the necessary
internal controls.

Replacement of electrical components should only be
done by qualified personnel familiar with the
requirements of maintaining electrical equipment in
hazardous locations.

Replacement electrical components must be obtained
from the factory in order to maintain the hazardous
location rating.

11.

12.

13.

14.

15.

16.

17.

The heat exchanger is a factory vacuum-sealed unit. Do
not attempt to loosen or tighten any of the fill or drain
plugs or attempt to operate the pressure relief valve. A
loss of vacuum could cause nuisance tripping of the
cutouts or high pressures which will cause the relief
valve to actuate with an accompanying loss of liquid.
Should leakage occur, remove unit from service and
investigate cause.

The heat exchanger is filled with a mixture of water and
inhibited propylene glycol. Contact with the fluid at
operating temperatures may produce a burn hazard. The
Material Safety Data sheets indicate that there is not a
health hazard from coming in contact with the inhibited
propylene glycol. Suggested first aid consists of
flushing eyes with plenty of water and to wash off skin
in flowing water or a shower.

Install and operate in an upright position only. Failure
to comply will cause the overtemperature thermal
cutouts to trip.

Installation minimum mounting clearances on
nameplate must be maintained.

Use copper wire for supply connections according to
size and rating on nameplate.

Do not attempt to override louver stops or operate unit
with louvers fully closed.

“Warning Light”, if supplied, will turn on if the high
temperature thermal cutout opens. This could result if
the heat exchanger is dirty, inlet air is obstructed,
vacuum loss in heat exchanger, fan not turning or
incorrect supply voltage. Disconnect power to unit
before servicing.

18. Crackling noises within the heat exchanger at startup are
normal.

WARRANTY WILL BE VOID IF INSTRUCTIONS ARE NOT FOLLOWED.

Page 2 of 16
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GENERAL
The air heaters are designed for comfort heating and should
not be used in ambient temperatures exceeding 104°F (40°C).
The units may be wall, pole or ceiling mounted. They utilize a
hermetically sealed, liquid-to-air heat exchanger containing
immersion type electric heating elements. A mixture of
nontoxic propylene glycol and water is place in the heater core
to act as a heat transfer fluid. The propylene glycol provides
freeze damage protection to -49°F (-45°C). The unit is
designed to give years of safe, trouble-free operation when
properly installed and maintained.

INSTALLATION
A. Site Selection:
The Heaters should not be mounted close to drapery or similar
materials which could lay on the cabinet, or block the inlet or
outlet of the heater. The heaters are intended for elevated
mounting locations so that they blow warm air down to the
floor area. A mounting height should be selected so that the
heater is out of the way of possible moving equipment or
personnel, yet low enough to deliver warm air to the selected
area. See mechanical installation instructions for
recommended installation heights.

B. Mechanical Installation:
Once an acceptable location has been determined, follow these
instructions to complete the mechanical installation.

1. The Heaters are designed for use only while permanently
mounted in an upright, level position. See figure below
maximum tilt angles:

i 17
A2 .7mm) 25.4mm>

2. Toensure proper heating of floor surfaces, observe the
following recommended maximum mounting heights (to
bottom of heater):

Maximum Mounting Height from Floor:

233-FA 233-FB 233-FC
9 ft. 10 ft. 13 ft.
(2.7m) (3.0m) (4.0m)

3. The supporting structure that the heater is attached to
must have adequate strength to safely support the heater
and be sufficient to keep the heater in its proper upright
operating position. The maximum unit weights are:

MODEL | Ibs | (kgs)
233-FA 150 | 68
233-FB 200 | 91
233-FC 250 | 114
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4. See figure below for minimum installation clearances:

——
30"
(762mm>
on
(30.8mm>
ﬁ‘l ?/y
. [
M e N —
: (1.8m>
Z e
(30.8mm>
Mount at least
8 ft. (24m from floor.

$

PE0=0-0-0-0-0-0

5. The heater may be suspended from overhead beams or
mounted to a side wall or a 4" pipe using one of the
approved mounting kits. Use of non-approved mounting
kits voids all warranties, expressed or implied.

6. Wall mounting should be to structural steel. If the wall
construction is plasterboard with wooden 2 X 4 framing
or similar, it must be reinforced with angle iron or
wooden cross braces.

7. Lock washers should be used on all mounting nuts and
bolts to ensure they don’t vibrate or work loose due to fan
vibration or other vibration transmitted to the heater.

C. Electrical Installation:
Follow these instructions to complete the electrical
installation:

1. External branch circuit protection is required. See
nameplate ratings and follow Code recommendations.

2. Use only an approved explosion-proof means of wiring,
such as mineral insulated cable or copper conductors in
rigid conduit with conduit seals as required to make
connection to the heater.

3. Follow the NEC and/or CEC and any local electrical and
building codes related to the installation and intended use
of the heater in an explosion-hazard area. NOTE: The
heaters are suitable for installation into Division 2 areas
but only when wiring and sealing per Division 1
requirements. Also, the heaters are suitable for installation
into Zone 2 locations but only when wiring and sealing
per Zone 1 requirements

4.  When doing any work on a heater, including the initial

electrical connection, disconnect the electrical current at
the main branch circuit switch, and lock the switch in the
off (open) position and tag the circuit "Out for
Maintenance™ to prevent potential lethal shock hazards.
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10.

11.

12.

Confirm that the electrical power supply matches the
nameplate voltage, phase, amperage and frequency rating
of the heater to be connected.

Ensure conductors are of appropriate gauge size. The
minimum gauge is stamped on the nameplate. Size all
input conductors according to accepted standards
consistent with the temperature rating of the wire being
used. Use minimum 75°C rated wire.

Proper installation of the heater requires that an adequate
grounding conductor be connected to the ground terminal.
This terminal is painted green or marked with the letter
“G” and is located on the inside of the control enclosure
next to the power input opening.

Check and confirm all connections are securely fastened.
Before application of electrical power, check all
connections to ensure compliance with the wiring
diagram and any code requirements. Remove any foreign
objects from the control boxes. Reinstall covers tightly.
On all 3-phase heaters, it is necessary to verify that the
fan is rotating in the proper direction. If air delivery is
not from the front of the heater, exchange any 2 input
wires at the main contactor terminal located in the control
enclosure.

The explosion-proof control box is designed with
threaded joints and metal-to-metal contact at the lid or
cover joint to prevent an explosion. Do not attempt to
install gasket material of any type at these joints. A light
coating of anti-seize compound is applied to the threads to
prevent seizing.

See section titled “operation” before energizing the
heater.

Field Installed Controls:

Power Disconnect Switch:

The NEC requires that a power disconnect switch be

mounted within sight of the heater. The CEC or local

codes may require a disconnect switch within sight of the
heater. Refer to the electrical diagram and follow these
steps:

a.) The remote power disconnect switch must be an
explosion-proof disconnect switch rated for the area
classification.

b.) The switch must be indicating and have a locked off
position.

c.) The switch must be rated for the nameplate voltage
and current per the NEC, CEC and any local codes.

d.) Follow steps 6 through 12 of the electrical
installation instructions to complete the installation.

Room Thermostat:

Refer to the electrical wiring diagram and follow these

steps:

a.) Connect the remote thermostat across the leads
marked “C” and “C1”. The external thermostat will
then be in series with the heater thermal high-limit
switches and correct operation of the heater will
result.

b.) The wiring to the remote thermostat must be copper
wire, 16 gauge minimum (for Class II) or 14 gauge
minimum (Class 1) and run in explosion-proof
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conduit with appropriate conduit seals installed per
the NEC, CEC and any local codes.

c.) Any room thermostat used with this heater must be of
an explosion-proof type rated for the area
classification, open on temperature rise, rated
minimum 120VAC, 75VA inductive capacity.

3. ‘Fan Only’ Switch:

Refer to the electrical wiring diagram and follow these

steps:

a.) Do not attempt to install a “Fan Only” switch on a
standard unit heater and do not try to field modify a
standard unit heater for this option. The heater must
have been ordered for this option to have the
necessary internal controls.

b.) Connect the remote ‘fan only” selector switch across
the leads marked “C” and “F".

c.) The wiring to the fan selector switch must be copper
wire, 16 gauge minimum (for Class I1) or 14 gauge
minimum (for Class I) and run in explosion-proof
conduit with appropriate conduit seals installed per
the NEC, CEC and any local codes.

d.) Any selector switch used with this heater must be an
explosion-proof switch rated for the area
classification, maintained 2 position selector switch
rated minimum 120VAC, 75VA inductive.

OPERATION
The unit heater may be operated normally at ambient
temperatures of 104°F (40°C) or less and at altitudes of 3,300
feet (1000m) or less in atmospheres containing less than 21%
oxygen by volume, and as classified on the nameplate. All of
these conditions must be met before attempting to operate the
heater. The heater should never be operated in an oxygen-
enriched atmosphere or at ambient temperatures above 104°F,
(40°C). The heater may be operated at higher altitudes if the
ambient temperatures are below 104°F, (40°C).

A. |Initial Operation:
Check to make sure the mechanical and electrical installation
is complete and that it is safe to operate the heater.

1.) Heater without built on or remotely mounted fan
switch:

a.) Set the temperature control thermostat to a
setting above the current room temperature.

b.) Energize the heater electrical supply circuit.

c.) The heater and fan should come on and in 5 to 15
minutes reach a stable operating temperature. If
the room temperature is high and the installation
is above 3,300 feet, the unit heater may cycle on
the thermal high limits of the motor or the heater.

d.) Check out and report any unusual or
questionable operating characteristics, such as
noise, vibration, loss of fluid, etc. Note that
crackling noises coming from the heat exchanger
during warm up are normal.

e.) Setthe temperature control thermostat to the
desired room temperature setting.

f.) De-energize the heater electrical supply circuit
until heater operation is required.

2.) Heater with fan switch:
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a.) Place the fan switch in the fan position.

b.) Set the temperature control thermostat to a
setting below the current room temperature.

c.) Energize the heater electrical supply circuit.

d.) The heater fan should come on but the heater
should remain off.

e.) Place the fan switch in the auto position.

f.) The fan should go off.

g.) Set the temperature control thermostat to a
setting above the current room temperature.

h.) The fan and heater should operate. If the room
temperature is high and the installation is above
3,300 feet (1000m), the unit heater may cycle on
the thermal high limit cutouts of the motor or the
heater.

i.) Check out and report any unusual or
questionable operating characteristics, such as
noise, vibration, loss of fluid, etc.

Note that crackling noises coming from the heat
exchanger during warm up are normal.

j.) Set the fan switch and temperature control
thermostat to the desired operating positions.

B. Normal Operation:
Prior to the start of the heating season, perform the electrical
and mechanical steps outlined in the section titled
“maintenance”.

1.

2.

Perform the Operation steps for the applicable
temperature control option.

Place all switches in their normal operating position
and place the unit heater in service.

MAINTENANCE

Maintenance and repair must be performed by qualified

personnel only.

A. Electrical:

1.

Inspect all terminal connections, contactor and
conductor insulation for damage, looseness, fraying,
etc., as applicable. Tighten any loose terminals and
replace or repair wire with damaged or deteriorated
insulation. If contactor contacts are badly pitted,
welded together, or burned, replace the contactor.
Check all explosion-proof conduit for visible damage
and tightness.

If reduced heat output is suspected, perform the
mechanical checks. If low heat output is still suspected
after completing the mechanical checks, verify the
condition of the heating elements by using an amperage
meter to check the current draw of each input line. All
input lines should draw approximately equal current
which should agree with nameplate rating. If they do
not, one or more of the heating elements could be
burned out and the heater/core assembly should be
replaced.

The electric motor is permanently lubricated and
thermally protected. Check for smooth and quiet
running at all inspections. Replace motor if excessive
bearing play is detected. Contact the factory for
instructions.
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B. Mechanical:

1.

Never attempt to fill, drain or check the liquid level of
the heat exchanger or check the action of the pressure
relief valve. Contact the factory for instructions.

The explosion-proof control box is designed with
threaded joints and metal-to-metal contact at the lid or
cover joints to prevent an explosion. Do not attempt to
install gasket material of any type at these joints. A
light coating of anti-seize compound is applied to the
threads to prevent seizing.

Annually check the tightness of all visible bolts and
nuts, in particular the support structure bolts and nuts.
Similarly check the motor mounting bolts and nuts.
Periodically, check the motor, fan and heater core fins
for cleanliness. A dirty heat exchanger can cause the
unit to over heat and cycle on the thermal cutouts. If
the dirt is loose dust, clean with a vacuum or by air jet.
If the dirt can't be vacuumed or blown off, use a warm
water spray directed to the inlet side of the heat
exchanger then to the outlet side. Units may also be
ordered with upgraded features to support “IP55” wet
location construction. A soft bristled brush may be
required to loosen stubborn deposits. Be careful not to
bend the aluminum fins on the heat exchanger or the
fan blade propeller. Allow unit to dry before re-
energizing.

Check louvers for position tightness and equal angle
settings. Check motor and fan for smooth running
operation. Any unusual noise or vibration must be
investigated and rectified.

Should there be any evidence of fluid leakage from the
heater core, the heater should be repaired immediately.
The heater will not operate properly with a low fluid
level. Contact the factory for replacement core.

REPAIR AND REPLACEMENT

Maintenance and repair must be performed by qualified

personnel only.

A. Replacing the Heat Exchanger Core:

The heat exchanger core is not field repairable.
Contact factory for replacement.

1. Disconnect the heater electrical power supply,
unwire and lower the heater from its mounting
location. Set heater face down on a table or on
the floor.

2. Remove the cabinet bottom, cabinet top,
wiring and heater enclosure covers.

3. Disconnect all heater wires from the contactor
in the wiring enclosure. Disconnect the control
wiring from thermal cutout.

4. Thread conduit into wiring enclosure to
disconnect the heater terminal box.

5. With an assistant supporting the weight of the
heat exchanger, remove the 3 heat exchanger
mounting bolts. Carefully remove the heat
exchanger out of the bottom of the cabinet.

6. Locate rating tag on the heat exchanger and
verify that electrical ratings of the core to be
installed match the electrical ratings on the
heater nameplate.
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10.

To reinstall, slide the core through the bottom
of the cabinet while an assistant lines up and
installs the 3 heat exchanger mounting bolts.
Guide the heater lead wires back into the
wiring enclosure.

Reconnect the heater lead wires to the
contactor and the conduit.

Reattach the cabinet bottom and enclosure
covers before mounting heater and energizing.

B. Replacing the Temperature High-Limit Cutouts:

1.

2.

3.

10.

11.

12.

13.

Disconnect the heater electrical power supply
and remove the heater enclosure cover.
Remove the wire barrier to expose the high
limit cutout.

Disconnect the wires from the high limit
cutout and mark their location.

Remove the two nuts used to attach the
temperature high limit cutout.

Lift and remove the sheetmetal mounting
plate.

Carefully lift and remove the temperature high
limit cutout.

Use only factory supply parts for safe
operation.

Lightly coat the new manual and automatic
cutout bulbs with the supplied thermal transfer
compound. This is critical for proper cutout
operation.

Carefully slide the automatic cutout bulb into
the left thermowell and the manual cutout bulb
into the right thermowell.

Reinstall the sheetmetal plate. Note that the
sheetmetal plate also acts as a stop to keep the
cutout bulbs from backing out of the wells.
Carefully install the temperature high limit
control to avoid putting Kinks into the
capillary.

Reattach the wires to the cutout and reinstall
the wire barrier.

Ensure heater enclosure cover is in place
before energizing heater.

C. Resetting the Manual Cutout:
All unit heaters contain a built-in manual reset
thermal cutout with or without backup contactor.
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1.

2.

Ea

oo

Disconnect the heater electrical power supply
and remove the heater enclosure cover.
Determine the reason for the manual reset
thermal cutout actuating and rectify the
situation. See section titled “maintenance”.
Reset the manual reset thermal cutout by
pressing on the red stem in the center of the
control.

Replace the heater enclosure cover securely.
Energize the heater electrical supply circuit.
The heater and fan should come on and in 5 to
15 minutes reach a stable operating
temperature.

7. Check out and report any unusual or
guestionable operating characteristics, such as
noise, vibration, loss of fluid, etc.

8. If heater operation appears normal, place the
unit into normal operation.

D. Replacing the Fan Motor and Blade:
The fan motor is permanently lubricated and does not
require any maintenance. If the fan motor is
defective, a replacement must be obtained from the
factory.
1. To replace the fan motor:

a. Disconnect the heater electrical power
supply.

b. Disconnect the motor supply wires from
the contactor in the wiring enclosure.

c. Disassemble the conduit union located at
the motor wiring hub.

d. Remove top fan guard and motor
mounting bolts.

e. Lift motor out of heater assembly.

f. Remove fan blade and conduit union from
defective motor and install on new motor.

g. Install new motor to heater using existing
motor mounting hardware.

h. Reinstall top fan guard and ensure that the
fan blade rotates freely.

i. Feed motor wires through conduit and
into wiring enclosure.

J. Reattach conduit union. Reconnect motor
wires to contactor.

k. Check fan rotation by momentarily
energizing heater. Airflow should exit
from front of heater cabinet. If rotation is
incorrect, disconnect electrical power
supply and reverse two of the motor lead
wires at the contactor.

|. Reattach wiring enclosure cover before
placing heater back in service.

2. Toreplace the motor fan blade:

a. Remove the top fan guard.

b. Remove the four motor mounting bolts
and disconnect the conduit union at the
motor.

¢. Loosen the bolt that connects the fan
blade to the motor shaft.

d. Slide the motor back and tilt in order to
remove the old blade & install a new one.

e. Tighten the fan blade attachment bolt to
the motor shaft.

f. Reattach the motor conduit union and the
four motor mounting bolts.

g. Reinstall the top fan guard and ensure that
the fan blade rotates freely.
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REPLACEMENT PARTS

1. All replacements must be factory supplied to ensure safe heater operation.
2. Mark wires and refer to wiring diagram to ensure proper electrical connections.

Reference heater catalog number and item number in figures below when contacting factory for replacement parts. Contact factory for
items not shown.

WHEN E
PROVIDED
WHEN
PROVIDED @
»

DR ,0 / /
\,
g

e
@ IO

it
\ [
i
|

OPTIONAL

OPTIONAL

OPTIONAL

SEE FIGURES 1, 2, & 3

ITEM DESCRIPTION 16 Pilot Light — Bottom
1 Heat Exchanger Core Assy. 17 Pilot Light — Top
2 Cabinet — Top 18 Cabinet — Left Side
3 Fan Venturi 19 High Limit Cutout Assembly
4 Fan Blade 20 Cabinet — Bottom
5 Fan Guard 21 Cabinet - Louver
6 Fan Motor 22 Cabinet — Right Side
7 Motor Support — Top 23 High Limit Barrier
8 Motor Junction Box 24 High Limit Mounting Bridge
9 Thermostat Support Bracket 25 Heater Enclosure Cover
10 Thermostat 26 Motor Support — Side
11 Conduit Tee 27 Conduit Pull Elbow
12 Disconnect Switch — Small 28 Reducer Bushing
13 Large Disconnect Support Bkt. 29 Conduit Union
14 Fan Switch 30 Reducer Bushing
15 Conduit Seal
ITEM DESCRIPTION
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Select the Figure that corresponds to your heater.

FIGURE 1
CONTROL VOLTAGE = 24

WITH FAN SWITCH OR BACKUP CONTACTOR

FIGURE 2
CONTROL VOLTAGE = 24

WITHOUT FAN SWITCH OR BACKUP CONTACTOR

FIGURE 3
CONTROL VOLTAGE

120

FIGURE 4
POWER SWITCH

FIGURE 1:
ITEM DESCRIPTION
41 Wiring Enclosure and Cover
42 Option Mounting Bridge
43 Option Contactor
44 Main Contactor
45 Ground Lug
46 Transformer
47 Aucxiliary Contact
48 Main Mounting Bridge
FIGURE 3:
ITEM DESCRIPTION
60 Wiring Enclosure and Cover
61 Auxiliary Contact
62 Ground Lug
63 Transformer
64 Main Contactor
65 Transformer Fuse & Fuse Block
66 Main Mounting Bridge

Page 8 of 16

FIGURE 2:
ITEM DESCRIPTION
50 Wiring Enclosure and Cover
51 Main Contactor
52 Ground Lug
53 Transformer
54 Auxiliary Contact
55 Main Mounting Bridge
FIGURE 4:
ITEM DESCRIPTION
70 Switch Enclosure and Cover
71 Disconnect Switch
72 Disconnect Switch Track

ENM-2095-01 / 23-2199-83-3
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A

IMPORTANT INSTRUCTIONS

Installation and maintenance personnel should familiarize themselves with this manual and all the
IMPORTANT INSTRUCTIONS before installing or working on this heater to avoid potential unsafe
conditions, severe property damage, personal injury or death.

10.

11.

Read all instructions before installing and
operating this heater.

Verify that the supply voltage and phase to
the heater matches the nameplate rating
before energizing.

Potentially lethal voltages are present. Be
sure to lock the branch circuit disconnect
switch in the OFF position and tag the
circuit “Out for Maintenance” before
working on this equipment.

Keep electrical enclosure cover tightly
closed while in operation.

Hazard of Electric Shock. Heater must be
grounded in accordance with both local and
national codes.

This heater should be installed by a licensed
electrician familiar with all applicable
national and local codes having jurisdiction.
It is the responsibility of the installer to
verify the safety and suitability of the
installation.

Disassembly of the unit for installation is
not required or authorized.

Replacement electrical components must
be obtained from the factory in order to
maintain any applicable Agency Listings.
Use this heater only as described in this
manual. Any other use is not recommended
by the manufacturer and may result in fire,
electric shock or personal injury.

The heater and discharge air are hot when
in use. To avoid burns, do not let bare skin
touch hot surfaces.

To prevent a possible fire, do not block or
allow foreign objects to enter air intakes or
exhaust in any manner.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Risk of fire due to high temperatures. Keep
electrical cords, drapery, furnishings,
insulation and other combustibles at least 3
feet (0.9m) from the front of the heater and
away from the sides, rear and top.
Installation minimum mounting clearances
specified both on heater nameplate and in
this owner’s manual must be maintained.
Use copper wire rated 90°C min. for supply
connections.

This heater should not be used in
potentially explosive atmospheres. Do not
use in areas where gasoline, paint, or
flammable liquids are used or stored.

Do not use outdoors. Heater may be
washed down with water for cleaning. Do
not use high pressure cleaning systems.
Risk of fire. Do not use as a residential or
household heater.

Heater is designed to be controlled by a
room thermostat located within the
operating space that will control the room
temperature below 80°F (26.7°C). Do not
allow heater to cycle on the built-on limit
controls.

The heaters are designed for permanent
wall or ceiling mounting in a horizontal
position only.

Do not operate heater after it malfunctions.
Disconnect power at service panel and have
heater inspected by a reputable electrician
before reusing.

SAVE THESE INSTRUCTIONS.

WARRANTY WILL BE VOID IF INSTRUCTIONS ARE NOT FOLLOWED.

TRIAD Series Industrial / Commercial Electric Unit Heater /Warnings, Page 1
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INSTALLATION INSTRUCTIONS

@ RISK OF FIRE / EXPLOSION

e This heater should not be used in potentially explosive atmospheres. Do not use in areas where gasoline,
paint or flammable liquids are used or stored.

e Keep electrical cords, drapery, furnishings, insulation and other combustibles at least 3 feet (0.9m)
from the front of the heater and away from the sides, rear and top.

¢ Installation minimum clearances specified both on the heater nameplate and in the owner’s
manual must be maintained.

e Do not use as a residential or household heater.

These air heaters are designed for comfort heating and
should not be used in ambient temperatures exceeding
809F (26.72C). They are to be permanently mounted to the
wall or ceiling for horizontal discharge. The unit is
designed to give years of safe, trouble-free operation

Large room with exposed walls and roof :
when properly installed and maintained.

FIGURE 1 ¢|:| +|:|
A. Site Selection: D
The heaters are intended for elevated mounting locations v Q A
so that they blow warm air down to the floor area. A D R
mounting height should be selected so that the heater is D
out of the way of possible moving equipment or v b
personnel, yet low enough to deliver warm air to the i
selected area. See the mechanical installation section for D+ D+ D
recommended installation heights.

Heater airflow should be directed to areas of greatest heat
loss. In general, greater numbers of small heaters will
provide more uniform and even heat distributions than a

few large ones. In order to help move heated air around Small room with one exposed wall:

the room, multiple heaters should be spaced out and FIGURE2  EXPOSED WALL
direct air in a circular pattern around the room perimeter .
such that each heater supports the next heater’s .~ D

airstreams. See Figures 1 & 2 for some typical airflow
pattern arrangements:

TRAID Series Industrial / Commercial Electric Unit Heater /Installation Instructions, Page 1 of 4 ENM-2052-01 /23-2180-83-5



INSTALLATION INSTRUCTIONS - continued

B. Mechanical Installation: Once an acceptable location has been determined, see the
These heaters are to be mounted for horizontal discharge following instructions to complete the mechanical
only. Mounting is to be accomplished by using either (4) installation:
3/8x16 threaded rods (supplied by others) or the stainless 1. To ensure proper heating of floor surfaces, observe
steel swivel mounting bracket factory supplied with the the following recommended mounting height
heater. Lock washers should be used on all mounting nuts limitations (to bottom of heater):
and bolts to ensure they don’t vibrate or work loose due
to fan vibration or other vibration transmitted to the TABLE 3: Max. Mounting Height from Floor, feet (m)
heater. <=5KW | 51to10 | 10.1t020 20.1to 47
KW KW KW

The supporting structure that the heater is attached to 10’ 3m) | 15" (4.6m) | 20’ (6.1m) 25 (7.6m)
must have adequate strength to safely support the heater.
The heater dimensions and maximum unit weights are: 2. Install the heater at least 6 feet (1.8m) from the floor
TABLE 1: and 8” (203mm) from the wall or ceiling.

- 3. Mount heater using one of the following two options:

KW caski"z';et X Y z | weight ° BHOOP
0 ; 550" | 21.50” | 13.00” | 56 1bs Standard ceiling or wall mount using the swivel bracket:

(394mm)|(546mm) |(330mm)| (25 ke) MOUNTING HOLE DETAIL-

itar| o | 26007 [ 2800" [ 20.00" | 115 bs REAR VIEW OF BRAGKETS
' (660mm) [(711mm)|(508mm)| (52 kg)

~

N
o3}
~

S~
o

= s
- =] s

4‘ BH 27/8
l o] © O*‘i
11/8
AIRFLOW o O—
o }
1.1/8 47/8
FIGURE A
(1-12KW)
]
P —— 7/16 —m] | 10 1/2 |
Select a location for installation such that the outlet air is ;/TL “L
not directed at an adjacent wall. Louvered grills can be I } © ©

installed to deflect the discharge air up, down or sideways. 2 3/

TABLE 2: %7—0 ol B

KW Cabinet Air Volume Air Outlet 2 3/4
Size Throw | Velocity P o S o
700 CFM 26Ft | 760 FPM A —
=7. 1 }
=73 (1189 cubic m/hr) | (8 m) |(232 m/min)
4 4
1450 CFM 43 Ft | 1575 FPM
7.6t012 1 . . FIGURE B
(2463 cubic m/hr) | (13 m) [(481 m/min) (12.547KW)
1211047 5 2400 CFM 50Ft | 1200 FPM
' (4077 cubic m/hr) | (15 m) |(366 m/min) (See Table 4 on next page for tabulated dimensions)

TRAID Series Industrial / Commercial Electric Unit Heater /Installation Instructions, Page 2 of 4 ENM-2052-01 /23-2180-83-5



INSTALLATION INSTRUCTIONS - continued

7.125" 22.25" 3.25”
(181mm) [ (565mm)

i Optional Ceiling Installation using 4 threaded rods:
SWIVEL BRACKET 8" MIN
(WALL MOUNTING)

L For ceiling installation using threaded rods, secure the
four rods to the ceiling using locknuts.

Ceiling or wall mount using swivel bracket (cont):

CEILING

AIRFLOW

— M — FOUR 3/8-16
°e THREADED

S RODS (NOT
SUPPLIED
WITH HEATER)

8” MIN

CONDUIT OPENING
FOR FIELD WIRING

~
WALL
[o0]

SWIVEL MIN
BRACKET
BL (CEILING
MOUNTING)

6" MIN
(ANY MOUNTING)

TABLE 4:
KW BH BL M
i 425" | 19.50” 8.50”
- (108mm) | (495mm) | (216mm)

TRIAD Series Industrial / Commercial Electric Unit Heater /Installation Instructions, Page 3 of 4 ENM-2052-01 /23-2180-83-5



INSTALLATION INSTRUCTIONS - continued

A A ELECTRIC SHOCK HAZARD

o Electrical installation should be made by a qualified licensed electrician. Wiring procedures, connections
and grounding shall be in accordance with the national and local codes having jurisdiction.

C. Electrical Installation:
Follow these instructions to complete the electrical installation:

1. External branch circuit protection is required. See nameplate ratings and follow Code recommendations.

2. Follow the national and local electrical and building codes related to the installation and intended use of the heater.

3.  When doing any work on a heater, including the initial electrical connection, disconnect the electrical supply at the main
branch circuit switch, and lock the switch in the off (open) position. Tag the circuit "Out for Maintenance" to prevent
potential lethal shock hazards.

4. Confirm that the electrical power supply matches the nameplate voltage, phase, amperage and frequency rating of the
heater to be connected.

5. Field supply conductors must be sized for at least 125% of the circuit current. The circuit current in amps is
calculated as follows:

Single Phase Amperage = Circuit kW x 1000
Circuit Voltage

Three Phase Amperage = Circuit kW x 1000
1.732 x Circuit Voltage

6. Use copper conductors rated 90°C minimum with watertight conduit fittings.

7. Field wiring to the heater must comply with all branch circuit requirements of any national and local codes having
jurisdiction.

8. Proper installation of the heater requires that an adequate grounding conductor be connected to the ground terminal.
This terminal marked with the letter “G” and is located on the inside of the control enclosure.

9. A wiring diagram is supplied with each heater and is located on the inside surface of the control enclosure cover.

10. Check and confirm all connections are securely tightened. Remove any foreign objects from the control box and close
access door.

11. See section titled “Operating Instructions” before energizing the heater.

TRIAD Series Industrial / Commercial Electric Unit Heater /Installation Instructions, Page 3 of 4 ENM-2052-01 /23-2180-83-5



OPERATING INSTRUCTIONS
A & RISK OF FIRE / EXPLOSION

This heater should not be used in potentially explosive atmospheres. Do not use in areas where gasoline,
paint or flammable liquids are used or stored.

e Keep electrical cords, drapery, furnishings, insulation and other combustibles at least 3 feet
(0.9m) from the front of the heater and away from the sides, rear and top.

e To prevent a possible fire, do not block or allow foreign objects to enter air intakes or exhaust in
any manner.

A A ELECTRIC SHOCK HAZARD

e Keep electrical enclosure cover tightly closed while in operation.
e Do not operate heater after a malfunction. Disconnect power at service panel and have heater
inspected by a reputable electrician before reusing.

e Use this heater only as described in this manual. Any other use is not recommended by the
manufacturer and may result in fire, electric shock or personal injury.

A& RISK OF INJURY / BURN

e The heater and discharge air are hot when in use. To avoid burns, do not let bare skin touch hot
surfaces.

¢ Do not attempt to service or clean heater while unit is operating as there is a hazard from electric
shock, injury from operating fan blade and burns from hot heating elements.

The unit is designed to give years of safe, trouble-free operation when properly installed and maintained. Please
read the following guidelines to ensure reliable operation:

Confirm proper mechanical and electrical installation before operation of the heater.

This unit heater may be operated at ambient temperatures of 80°F (26.7°C) or less.

Make sure the wiring enclosure cover is closed securely.

Set the temperature control thermostat to a setting above the current room temperature.

If the heater is provided with a selector switch, it must be in the ON position.

Energize the heater electrical supply circuit.

The heater and fan should come on.

Check for the correct fan blade rotation. If air is not discharging through the louvers, interchange any two of the three
field supplied power leads on three phase units only.

9. Since the heater is equipped with a built-in time delay relay, the fan will remain in operation for about a minute to cool
the elements after the heater is switched off either by the thermostat or the selector switch. Do not turn the heater off at
the main disconnect switch, as this will prevent the fan from cooling elements.

NV R WM
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& RISK OF FIRE / EXPLOSION

This heater should not be used in potentially explosive atmospheres. Do not use in areas where gasoline,
paint or flammable liquids are used or stored.

Keep electrical cords, drapery, furnishings, insulation and other combustibles at least 3 feet
(0.9m) from the front of the heater and away from the sides, rear and top.

To prevent a possible fire, do not block or allow foreign objects to enter air intakes or exhaust in
any manner.

A A ELECTRIC SHOCK HAZARD

Keep electrical enclosure cover tightly closed while in operation.

Do not operate heater after a malfunction. Disconnect power at service panel and have heater
inspected by a reputable electrician before reusing.

Use this heater only as described in this manual. Any other use is not recommended by the
manufacturer and may result in fire, electric shock or personal injury.

A& RISK OF INJURY / BURN

The heater and discharge air are hot when in use. To avoid burns, do not let bare skin touch hot
surfaces.

Do not attempt to service or clean heater while unit is operating as there is a hazard from electric
shock, injury from operating fan blade and burns from hot heating elements.

The unit is designed to give years of safe, trouble-free operation when properly installed and maintained. Please
read the following guidelines to ensure reliable operation:

10. During normal operation, the limit controls are not supposed to cycle the heater ON and OFF. If frequent cycling of

11.

12.
13.

the limit controls occurs, verify the minimum mounting clearances are maintained, proper operation of the room
thermostat and that there is no visible obstruction to the heater inlet or outlet. If this does not eliminate the limit
control cycling, the heater must be examined by qualified service personnel before further operation to determine
the cause.

Heater may be provided with a manual reset limit control (order code M). This limit control disables the electrical
function of the heater whenever excessive temperatures are present. If the manual reset limit control is suspected of
causing heater non-function then the heater must be disconnected from the heater electrical supply and examined by
a qualified service personnel. The personnel must determine the cause of the excessive temperatures, verify the
minimum mounting clearances, verify proper orientation of the heater, verify proper orientation of the room
thermostat, or if there are any obstructions or damage to the heater or heater inlet or heater outlet. The manual
reset limit control may be reset, after determining the cause, by removing the electrical enclosure cover and pressing
on the manual reset button. The location of the manual reset button within the electrical enclosure is shown in the
Maintenance Instructions.

Check out and report any unusual or questionable operating characteristics, such as noise, vibration, etc.

Set the temperature control thermostat to the desired room temperature setting and place unit in service.

TRIAD Series Industrial / Commercial Electric Unit Heater /Operating Instructions, Page 2 of 2 ENM-2052-01 /23-2180-83-5




AA ELECTRIC SHOCK HAZARD

e Potentially lethal voltages are present. Be sure to lock the branch circuit disconnect switch in the
OFF position and tag the circuit “Out for Maintenance” before working on this equipment.

A & RISK OF INJURY / BURN

e Do not attempt to service or clean heater while unit is operating as there is a hazard from electric
shock, injury from operating fan blade and burns from hot heating elements.
e Maintenance and repair must be performed by qualified service personnel only.

Electrical:

1. Inspect all terminal connections, contactors and
conductor insulation for damage, looseness, fraying,
etc., as applicable. Tighten any loose terminals and
replace or repair wire that has damaged or
deteriorated insulation. Replace any contactor that
has contacts that are badly pitted, welded together,
or burned.

. If reduced heat output is suspected, perform the
mechanical checks. If low heat output is still suspected
after completing the mechanical checks, verify the
condition of the heating elements by visual inspection
and by using an amperage meter to check the current
draw of each input line. Adjust the room thermostat
to its highest temperature to energize heater. All
input lines should draw approximately equal current
which should agree with the nameplate rating. If they
do not, one or more of the heating elements could be
burned out and should be replaced.

. For heaters supplied with the optional manual reset
limit control (order code ‘M’), the electrical enclosure
cover must be opened to gain access to the reset
button. See below to locate the reset button:

TRIAD Series Industrial / Commercial Electric Unit Heater /Maintenance Instructions, Page 1 of 1

MANUAL RESET BUTTON

o

o

Mechanical:

1. Before cleaning or servicing, ensure power has been
turned off at the service panel and the heating
elements are cool.

2. Annually check the tightness of all visible bolts and
nuts, in particular the support structure bolts and
nuts.

3. Periodically, check the motor, fan, discharge
openings, intake openings, heating elements and
control compartment for cleanliness. If necessary,
clean by using a vacuum or compressed air. Be careful
not to bend or distort the fan blade propeller.

4. Check fan motor for smooth running operation. Any
unusual noise or vibration must be investigated and
rectified.

5. The electric motors are permanently lubricated and
thermally protected. Check for smooth and quiet
operation at all inspections. Replace motor if
excessive bearing play is detected.

6. The heater may be washed down with water. Do not
use high pressure cleaning systems.

ENM-2052-01 /23-2180-83-5
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M a r I ey REFERENCE 5200-2474-000

Engineered Products

pATE  MAY, 2002

INSTALLATION, OPERATION

RENEWAL PARTS IDENTIFICATION

X Series (Model B)
Explosion Proof
Heater

2’ 2’
e——e—{T ?
L1
Class | i .
Group C & D, Div. 1 &2 - J
Class Il i
Groups E, F & G
T3B - 165°C (329°F) o |l A
a— a— [a— \ i
— = &= b a
~€—11-1/16"—>
- B > [ —
Table A - Specifications
Overall Dimensions 5/'3;;::"&?];?;';: 4
Horiz. Air (In) Locations
Discharge Wt.

kW Voltage and Phase (Ft.) BTUH CFM (Lbs.) A B C D E

208/240V-1 or 30
3 480/575V-30 28 10,236 700 127 19-1/8 23-7/8 21 3-1/2 13-5/8

208/240V-1 or 30 N R } _
5 480/575V-30 28 17,060 700 127 19-1/8 23-7/8 21 3-1/2 13-5/8

208/240V-1 or 30 ] ] ] ]
7.5 480/575V-30 32 25,590 840 133 19-1/8 23-7/8 21 3-1/2 13-5/8

240V-1 or 30

10 208/480/575V-30 32 34,120 840 138 19-1/8 23-7/8 21 3-1/2 13-5/8
15 20824072800 47 51180 | 1450 | 150 25 | or78 | 21 | 41332 | 17578
18 240V-30 43 61,420 1400 165 25 27-7/8 21 4-13/32 | 17-5/8
20 480/575V-30 43 68,240 1400 165 25 27-7/8 21 4-13/32 | 17-5/8
25 480/575V-30 54 85,300 2330 200 32-1/8 31-7/8 21-3/4 5-1/2 21-5/8
30 480/575V-30 54 102,360 2330 200 32-1/8 31-7/8 21-3/4 5-1/2 21-5/8
35 480/575V-30 54 119,420 2330 200 32-1/8 31-7/8 21-3/4 5-1/2 21-5/8

SAVE THESE INSTRUCTIONS



AWARNING

Read Carefully - These instructions are written to help you pre-
vent difficulties that might arise during installation of heaters.
Studying the instructions first may save you considerable time and
money later. Observe the following procedures, and cut your
installation time to a minimum.

TO REDUCE RISK OF FIRE AND ELECTRIC SHOCK:

1. To reduce the risk of ignition of hazardous atmospheres:

In accordance with the National Electrical Code, do not install
where operating temperature code exceeds the ignition temper-
ature of the hazardous atmosphere. Use only in atmospheres
having an ignition temperature higher than 165°C (329°F).

2. Disconnect from supply circuit before opening enclosures.

3. Hazard of Electric Shock. Heater must be effec-
tively grounded in accordance with N.E.C. to
eliminate shock hazard.

4. Heat exchanger contains Propylene Glycol under pressure at
operating temperature. A material safety data sheet (MSDS) is
available from Marley upon request. Should leakage occur,
remove unit from service and investigate cause.

5. Keep all electrical enclosure covers tightly closed and secured
with all bolts and threads. Cover joints must be clean before
replacing covers.

6. Install and operate in upright position only. Refer to Figure 3
for level requirements. Failure to comply will cause overheat-
ing of the element and shutting down the unit by tripping the
high temperature cutout.

7. All unused threaded openings not used for supply wiring must
be fitted with threaded plugs approved for use in hazardous
locations.

8. All unit electrical installation fittings, conduit, wiring and seals
must meet NEC and local codes for hazardous locations.

9. External line fusing or circuit breaker protection is required.

10. Hi limit cutouts must never be bypassed in the control circuit.

11. Alarm pilot lamp, if supplied, will turn on if the high limit con-
trol actuates. Steady on lamp indicates manual reset protector
has tripped. This could result if the heat exchanger is obstruct-
ed (dirty), inlet air restricted or fan not turning. Shut off power
to unit and refer to repair procedures section of instruction
sheet.

12. Mounting clearances on nameplate must be observed.

13. Use copper wire for supply connections according to size and
rating on nameplate.

14. Do not install any type of gasket material on any of the electri-
cal junction box cover surfaces.

15.Do not attempt to override louver stops or operate unit with
louvers fully closed.

Integral, heavy duty
magnetic contactor

Explosion-proof
(NEMA 7 and 9)
controls enclosure

Explosion
proof motor

Motor connections
wiring access

Convenient terminal
block for room
thermostat connection

Protective housing for
immersion heater ter-
minal enclosure

Heavy duty immersion heater assembly
with manual reset limit control and NEMA
7 and 9 terminal enclosure

Mounting bolt hang-
er connections

Built-in 120V control cir-
cuit transformer
(Optional 24V available)

Polyester powder-coated
heavy gauge steel corrosion
resistant cabinet

Overpressure
protection device

Heavy gauge adjustable
louver with minimum
opening stops - to direct air flow

Y _ ———— Removable front cover
2/

for ease of cleanin
A g

High efficiency heat exchang-
er with integral
aluminum-finned steel tubes

Optional service light to
indicate when unit
needs servicing

GENERAL

The X-Series units rated 3 through 35 kW are designed for
operation in Class I, Div. 1, Group C & D and Class II, Div. 1,
Groups E, F and G hazardous atmospheres having an ignition tem-
perature of 165°C (329°F) or higher. They are designed for com-
fort heating and should not be operated in ambient temperatures
exceeding 40° (104°F). All units in Table A are UL listed. The
units are easily adapted for wall, ceiling or pole mounting. Refer
to Figure 4 on Page 3 for mounting information. They are supplied

with either 24 or 120V internal control circuit voltage. The heater
is designed for use with an external hazardous location thermostat
or optional built-in thermostat.

The standard heater is designed to operate up to 7500 feet
(2286 m) altitude. Consult factory for specific recommenda-
tions when using the units at higher altitudes.



INSTALLATION

AWARNING

Fire/Explosion Hazard. Mount only in upright posi-
tion and observe nameplate mounting clearances.

Heater Location instructions:

Arrange units so their discharge air streams:

A. are subjected to a minimum of interference from columns,
machinery and partitions.

. wipe exposed walls without blowing directly at them.

. are directed away from room occupants in comfort heating.

. are directed along the windward side when installed in a build-
ing exposed to a prevailing wind.

SaOw

Locate thermostat on interior partition walls or posts away
from cold drafts, internal heat sources and away from heater dis-
charge air streams.

Small rooms can be heated by one unit heater. Where two walls
are exposed, the heater should be mounted as shown in Figure 2.
Large rooms require multi-unit installations. Number and capacity
of units will be determined by volume of building and square feet
of floor area to be heated. Arrange units to provide perimeter air
circulation where each unit supports the air stream from another.

The X-Series hazardous location heaters are designed for use
only in a permanently mounted upright position. We recommend

the use of a mounting kit (ceiling, wall or pole) available from
Marley. (Figures 5, 6 and 7)

The ceiling or wall mounting surface and the anchoring provi-
sion must be sufficient to support the combined weights of the unit
and mounting hardware.

If using mounting hardware or a supporting structure not sup-
plied by Marley, the unit should be suspended from the supporting
structure thru the two mounting points on top of the unit with 5/8
NC bolts and lockwashers. If single point mounting is desired,
order the correct size Marley adapter bracket (P/N 027-302361-
001 for 12” fan units, P/N 027-302361-002 for 16” fan units) and
P/N 027-302361-003 for 20” fan units. This bracket is designed to
hold the unit over its center of gravity with a 1 dia. bolt. The max-
imum tilt angles as shown in Figure 3 must not be exceeded in
either direction during operation and installation. Failure to com-
ply will cause high limit shut down.

+

Il

0
Il
Il

Figure 3

Maximum Out of Plane Allowance

r1/2” Max.

1/2" Max.

The heaters may be mounted at any convenient height above
floor. The minimum spacings shown in Figure 4 should be main-
tained to adjacent walls and ceiling. If floor heat is desired, do not
mount higher than 8 to 10 feet above floor.

Controlling thermostats to individual heaters should be mount-
ed at shoulder height on inside walls or columns and clear of the
discharge air stream of the unit. Allow at least 4 in front of heater
for air stream to discharge freely.

Do not mount mercury type thermostat directly on unit, vibra-
tion could cause malfunction.

Heater may be mounted on a shelf or stand from the bottom. Be
sure that mounting clearances are maintained and that bottom of
unit has at least 1 clearance underneath it. This is necessary for
good air circulation and servicing of heat exchanger. All mounting
methods must allow for removal of front cover.

The mounting and anchoring provisions must take into account
the unit vibration and cantilevered loading when wall or pole
mounted. One of the Marley mounting kits shown in Figures 5, 6
and 7 must be used whenever possible.

Min. F

Figure 4

Installation Clearances

™ Min. =

5/8 NC (2)
Thds. For o —
Mounting

0
0
0




MOUNTING KITS

Wall Mount Kit
Model # XMB-12 12” Fan (3-10 kW)
Model # XMB-16 16” Fan (15-20 kW)
Model # XMB-20 20” Fan (25-35 kW)

12" Fan - 16-3/4”

1”@ Hardware % Bolt 16" Fan - 18-1{’2“
Single Point 20" Fan - 22
Swivel Mount Wall
i 1/2 @ Hardware
Supplied Bracke! o Not Supplied
H
P
*ﬁi}i—ij\i Adapter Bracket
— o & 5/8 NC Hardware
- I L Supplied
.
o
i
n__ > 5-1/2” - 12 Fan
5-1/8” - 16” Fan
= = = 6-3/8” - 20” Fan
3 through 10 kW P=10"
15 through 20 kW P=11-1/2"
Figure 5 25 through 35 kW P=14-1/2"

Ceiling Mount Kit
Model # XCMOB

Cust. Supplied @ 1/2 Mounting
Hardware. Bracket Spacing

Pole or Wall Mount Kit
Model # XPM-12 12” Fan (3-10 kW)
Model # XPM-16 16” Fan (15-20 kW)
Model # XPM-20 20” Fan (25-35 kW)

Heater Mounting
Bracket Arm & Pole Support
Hardware @ Bracket

Single Point
Swivel 4’g
Supplied
Adapter Bracket *
Supplied
with 5/8 Bolts P
Y /— — N |

-
o=
L

3-1/2” SCH. 40 Pipe
or4” 0.D. X .25 Wall
Tube Cust. Supplied

4
on

™

¢ 3/8 Hardware
Cust. Supplied

g 1/2 x 4” U-Bolts
J & Hardware
Cust. Supplied

% <6 Re.

I

~a, [HY6 suitable for use with 4” U-Bolts Length to Sut
I
Swivel Ceiling ——»L
Hanger S/A &
Hardware / Pole Base ‘
5/8" o Hex 3/8” @ Hardware
Nuts & Washers -— ¢ 5/8 Rods Length to Required for
Sunplied § suit 1” Min. Threaded / Mounting -
upplied for Ends Customer Supplied F T Cust. Supplied
Installation \)n
Top & Bottom L J
10
.
o f
f
i
3 through 10 kW P=10"
15 through 20 kW P=11-1/2"
Figure 7 Figure 6 25 through 35 kW P=14-1/2
Electrical Unit Top View
Components
Transformer
Jumper Wire
1" NPT K
— Pilot Lamp (Opt.) Eﬁfry“”e Supply N\ _
Contactor © @ ©
-©
> 4
1/2” NPT
Heat Thermostat Entry
Exchanger
Wiring
Compartment 5/8-11 Threaded
Mounting Holes (2)
Figure 9 Figure 10




WIRING AND WIRING DIAGRAMS

AWARNING

ELECTRIC SHOCK HAZARD. Disconnect all power
before installing or servicing heater. Failure to do
so could result in personal injury or property dam-
age. Heater must be installed by a qualified person
in accordance with the National Electrical Code,
NFPA 70.

AWARNING

ELECTRIC SHOCK HAZARD. Any installation involving
electric heaters must be performed by a qualified per-
son and must be effectively grounded in accordance
with the National Electrical Code to eliminate shock
hazard.

1. Loosen and remove bolts securing the main terminal enclosure
cover on side of unit. Connect heater to line supply wires at the
box lugs located on the contactor according the voltage and fre-
quency specified on the nameplate (see Figure 9). Refer to the
appropriate wiring diagram which also appears on the inside
cover of this enclosure (see Table B and diagrams on page 6).

AWARNING

Explosion Hazard. Cover joints must be clean
before replacing cover. Do not use any gasket
material on joint surfaces.

2. Use copper conductors only for supply wires. Refer to name-
plate and Table B for size and rating required.

3. Connect supply line ground conductor to the box lug provided
on the base plate below contactor input lugs.

Table B — Supply Wiring Requirements

Supply Wire
90°C Size Max Fuse Wiring

kW Phase Volts (ga) Amps Diagram #
1 208 10 25 |
3 208 12 15 Il
3 1 240 10 20 |
3 240 12 15 Il
3 480 12 15 Il
3 575 12 15 Il
1 208 8 35 |
3 208 10 20 Il
5 1 240 8 30 |
3 240 10 20 Il
3 480 12 15 Il
3 575 12 15 Il
1 208 6 50 |
3 208 8 30 Il
75 1 240 6 45 |
: 3 240 8 25 Il
3 480 12 15 Il
3 575 12 15 Il
3 208 8 40 Il
1 240 4 60 |
10 3 240 8 35 Il
3 480 10 20 Il
3 575 12 15 Il
3 208 4 60 Il
15 3 240 6 50 Il
3 480 8 25 Il
3 575 10 20 Il
18 3 240 4 60 Il
20 3 480 8 35 Il
3 575 8 30 Il
o5 3 480 8 40 Il
3 575 8 35 Il
30 3 480 6 50 Il
3 575 8 40 Il
3 480 4 60 Il
3 3 575 6 50 I

4. The fan motor is factory wired at the same voltage, and phase as
the heating elements. All motors are thermally protected and
connected to the main supply contactor. On three phase units, it
is necessary to verify that the fan rotation is correct. Air
stream discharge must be out front of unit. After connecting unit
to line and closing all covers tightly, energize unit momentarily.
If air does not exit front louvers, reverse any two supply leads at
the box lugs on the contactor or at the supply disconnect.

5. Either of two 1 NPT rigid conduit openings with integral stop
may be used for connection to supply line. (See Figure 9 and
10 for locations) Use only NEC approval hazardous locations
means of wiring such as mineral insulated cable and fittings or
rigid conduit and seal fittings located as required by installa-
tion codes.

AWARNING

Explosion Hazard. All unused conduit openings must
be fitted with plugs that are U.L. recognized for use
in hazardous locations.

6. Heaters may be provided with a built-in control switch and/or
thermostat. If not, they should be controlled by an externally
mounted disconnect switch and/or separately mounted thermo-
stat as shown in the appropriate wiring diagram on page 6. In
case of malfunction, the personnel in the area should be aware
of location of heater disconnect.

7. Installation must include appropriate over current protection
devices (fusing or circuit breakers) as required by the National
Electric Code in the supply line to the unit. Refer to nameplate
for proper current ratings.

8. To operate heaters from an externally mounted hazardous loca-
tion thermostat, a terminal block is provided for connection
(Figures 9 and 10). Remove the factory installed jumper across
T2 and T3 on the terminal strip. Wire the thermostat contact
leads to these terminals. The built in control transformer sup-
plies the unit with either 24V or 120V for internal unit opera-
tion. This voltage will appear across the thermostat contacts
when they are open. The minimum thermostat contact rating
should be 1 amp @ 120 VAC. Refer to nameplate for control
voltage of unit. The 1/2 NPT conduit wiring entry on top of the
terminal enclosure should be used to wire the thermostat to the
heater (Figure 10).

9. Protection against overheating is provided by a manual reset
limit control located within the heat exchanger wiring com-
partment. (Figure 9) Activation of the control will open the
control circuit and energize the pilot lamp (if supplied). If nor-
mal airflow is restricted, or stopped, the unit will be cycled off
by the manual reset cutout. The manual reset limit control is
also designed to shut down the unit completely if the fluid
level is low or other heater malfunction occurs.

AWARNING

Manual reset limit control must never be bypassed
in the control circuit. If the limit actuates, shut
down unit and investigate cause of abnormal oper-
ation. Do not reenergize until the problem has
been corrected.

AWARNING

The system designer is responsible for the safety
of this equipment and should install adequate
back-up controls and safety devices with their
electric heating equipment. Where the conse-
quences of failute could result in personal injury or
property damage, back-up controls are essential.




WIRING DIAGRAMS

WL Refer to Name Plate for Input Voltage
1PH
L1 L2
I I
:g 7i7 "o | Optional Transformer Color Code Tabulation
I g. Disconnect
GND: | Switch PRI PRI. XFMR 120V SEC 24V SEC
| 11 VOLT. LEAD CLRS. LEAD CLRS. LEAD CLRS.
C1 Elements
= — H1 H2 X1 X2 X1 X2
208 BLK RED BLK WHT | YEL | BLU
, 240 BLK | ORG BLK WHT | YEL | BLU
380 BLK VIO BLK WHT | YEL | BLU
415 BLK YEL BLK WHT - -
415 BLK BRN - - YEL | BLU
480 BLK [BLK/RED| BLK WHT | YEL | BLU
H1 H2 % 575/600 | BLK GRY BLK WHT | YEL | BLU
“"’J— Motor
X1 X2
Refer to Nameplate . Optional .
for Transformer K 01\\/ \,\ -
Voltage D P
AlIxﬁiary A\Iarm
Contactor
Manual Reset Contactor Coil
High Limit
Builtin or Remove this wire
External when using a
Thermostat ~ thermostat Factory Wiring
****** Optional or Customer Wiring
DIAGRAM II
Refer to Name Plate for Input Voltage
3PH .
L1 1213 Transformer Color Code Tabulation
o , ! Optional PRI PRI. XFMR 120V SEC 24V SEC
:i i | Disconnect VOLT. | LEADCLRS. | LEADCLRS. | LEAD CLRS.
GND T T | Switch
H1 H2 X1 X2 X1 X2
l 0.1 Elements 208 BLK | RED BLK | WHT | YEL | BLU
- ! 240 BLK | ORG BLK WHT | YEL BLU
| ! 380 BLK VIO BLK WHT | YEL BLU
f 415 BLK YEL BLK WHT - -
415 BLK BRN - - YEL BLU
480 BLK |[BLK/RED| BLK WHT | YEL BLU
575/600 | BLK GRY BLK WHT | YEL BLU
M
H1 H2 3PH
e ——— Motor
X1 X2
Refer to Nameplate . Optional ~  _
for Transformer i C1\\/ \,\ A
Voltage N N N
AJxﬁiary Alarm
Contactor

P,
R it
P Pa
[

G

Manual Reset Contactor Coil

High Limit Control

Remove this wire

Built in or |
External when using a
Thermostat thermostat Factory Wirng

Optional or Customer Wiring




Explosion Hazard. Heater should not be operated in
ambient temperature higher than 40°C (104°F) or
in atmospheres corrosive to the heater itself.

1. The X-Series unit heaters use a sealed water-glycol filled heat
exchanger. The electric immersion elements transfer heat ener-
gy directly to the fluid generating a fluid/vapor mixture which
releases its heat energy to the finned radiator as it rises and
recondenses back to the bottom reservoir to be reheated. This
cycle will continue as long as fan forced air is available on the
finned structure to remove the heat to the airstream.

MODEL NUMBER DESCRIPTION
X 300 8 1 2 B T
Series Wattage Voltage Phase Control Version Suffix
Explosion Proof 300=3.0kW  8=208Volt 1=1Phase 2=24Volt T=Thermostat
Heater for 500=5.0kW  4=240Volt 3=3 Phase 1*120Volt L=Pilot Light (Heater On)
Hazardous 750=7.5kW  48=480Volt K=Pilot Light (Heater Tripped)
Locations 1000=10.5kW  6=575Volt S=Selector Switch (Fan Only)
1500=15.0kW D=Disconnect Switch (15 Amp 3PH)
1800=18.0kW Disconnect Switch (30 Amp 1PH)
2000=20.0kW Disconnect Switch (30 Amp 3PH)
2500=25.0kW Disconnect Switch (60 Amp)
3000=30.0kW
3500=35.0kW
OPERATION
2. The finned structure of the heat exchanger must be kept clean
AWARNING and free of accumulated dust and dirt. The cabinet front panel

is easily removed providing access to the heater core for peri-
odic cleaning.

3. Unit should not be operated with louvers fully closed.
Mechanical stops are incorporated into the design of the cabi-
net to limit the degree of closure. Do not force the louvers
beyond these stops.

4. If specified, units are supplied with a built in alarm pilot lamp
which will energize if the manual reset control has a been acti-
vated. During unit startup, the lamp will flash on momentarily
to verify its operation.

MAINTENANCE AND REPAIR

Maintenance and repair must be performed by qualified personnel only.

AWARNING

Explosion/Electric Shock Hazard. Disconnect all
power before opening enclosure covers or servic-
ing heaters. Failure to comply could result in per-
sonal injury or property damage.

1. Periodically inspect all electrical connections and terminals to
avoid electrical wiring difficulties. Inspect all wiring for frayed
or worn insulation.

2. Periodically and before each heating season, clean the finned
heat exchanger and fan inlet with compresses air, vacuum, or
water jet. Be sure all electrical covers are tightly closed.

3. If heat output seems to be low, check amperage draw on each
element. Compare measured values to the correct currents as
listed on the unit nameplate.

4. The thermally protected fan motor is permanently lubricated
and sealed. No field servicing is required or should be attempt-
ed. Replace only with a factory supplied identical motor.
Failure to do so will void the factory warranty and may expose
the user to risk of ignition of hazardous atmospheres.

5. Check fan blade to be sure that set screws are tight and there
are no cracks or looseness in the blades. Use factory supplied
replacement blade only.

6. Check for any sign of leaking from the heat exchanger. Too lit-
tle fluid will cause the manual high limit to trip.

7. The sealed heat exchanger contains a glycol/water solution of
propylene glycol. Ethylene glycol is supplied for arctic duty
conditions only. Avoid contact with skin and eyes. If ingestion
should occur, seek medical attention immediately. In case of
eyes or skin contact, wash affected areas with large amounts of
water. The MSDS (Material Safety Data Sheet) for these
materials is available upon request.

I. REPLACING THE HEAT EXCHANGER
ACAUTION

Burn Hazard. Be sure heat exchanger and fluid has
been allowed to cool to 110°F before proceeding.

1. Detach the cabinet front by removing screws from all sides of
unit and pulling cover forward off cabinet shell. Detach bottom
panel by removing two screws on each side and two screws in
the rear. Remove the electrical control enclosure lid.
Disconnect the heater and high limit wires from the electrical
control enclosure. Loosen electrical conduit union located
between the heater housing and the electrical control enclosure.
Support the lower end of the heat exchanger and loosen the
three hex head bolts which hold it to the sheet metal. Lower the
heat exchanger away from the sheet metal. Reverse the above
procedure when installing a new heat exchanger.

II. RESETTING MANUAL RESET LIMIT CONTROL

AWARNING

Explosion Hazard. Be sure that all enclosure covers
are replaced and tightly closed before re-energiz-
ing unit after servicing electrical components. High
limit controls must never be bypassed in control
circuit. The factory must perform the replacement
of the immersion heater or overtemperature
cutout. The heat exchanger seal must not be bro-
ken. Consult factory for service.




MAINTENANCE AND REPAIR

The occurrence of the manual reset limit control to trip is an abnor-
mal condition. Care should be taken to determine the exact reason
that the high limit control tripped. Possible problem areas could be
dirty heat exchanger, blocked air inlet or outlet, fan/motor mal-
function, too high operating ambient, incorrect operating voltage,
or leaking heat exchanger. In the event that the heat exchanger is
defective, it must be replaced.

1. The manual reset limit control is located in the heating element
hazardous location enclosure on the heat exchanger which is
covered by the sheet metal housing attached to the side of the
unit. To gain access, remove the four sheet metal screws hold-
ing the sheet metal cover in place and unthread the cast alu-
minum enclosure lid. (See Figure 11.) The manual reset limit
control device has a small reset button protruding
from the center of its back housing. Depress this button in to
reset the control. Replace the aluminum enclosure lid and sheet
metal cover.

5-3/4"

Figure 11

III. FAN MOTOR AND BLADE
1. The motor is a sealed unit that requires no lubrication. If the
motor is defective, it must be replaced with an original factory
supplied motor. (See renewal parts section.)
2. To replace the motor, proceed as follows:
A. Disconnect the unit from power supply.
B. (Units with motor splice box) Remove 4 bolts and cover of
motor splice box (See Figure 12).
C. (Units without motor splice box) Remove 16 bolts and
cover of main control enclosure.
D. Note wire connections for future reference and disconnect
all wires leading to the motor. All motor wires are perma-
nently marked according to the nameplate on the motor.

E. Remove 4 bolts in motor base holding it to rear cabinet
shelf. See Figure 13.

F. Remove 4 screws holding fan guard to cabinet.

G. Unthread union at motor wiring outlet nipple connection.
Carefully lift the motor, fan blade, and guard off of the cabinet.

Figure 13

H. Note position of fan blade on motor shaft. Loosen the two
set screws to remove the fan blade and key from shaft
motor.

I. Place guard and fan blade on replacement motor shaft in
same locations as original motor. Align key ways in hub
and shaft. Insert key flush with fan hub and tighten the two
hub set screws.

J. Feed motor wires back into conduit and reposition motor
back on unit. Center fan blade in opening and rotate to be
sure that it clears housing and guard.

K. Thread motor nipple connection into conduit union and
tighten (5 threads minimum). Replace bolts in motor base
and reattach fan guard to back of housing in four places.
Recheck blade rotation and tighten all hardware.

L. Trim all motor leads extending out of the conduit to 6
lengths. Strip off 3/8 of insulation at cut ends. Using the
motor nameplate, previous notes, and marked wires, recon-
nect the motor for the unit voltage rating as indicated on the
heater nameplate. Re-attach the ground wire to the connec-
tion inside the enclosure. Replace cover and tighten securely.

M. Check fan rotation by momentarily energizing the unit. Air
must exit at cabinet front. Reverse any 2 leads at contactor
or line supply disconnect to reverse rotation of three phase
motor.



MAINTENANCE AND REPAIR

3. Removal of fan blade does not require that the motor wiring be

disturbed. To clean, service or change the fan blade proceed as
follows:
A. Remove the four carriage bolts holding the motor base in

When provided, the following components are located in the cast
aluminum hazardous location enclosure. Remove cover and retain-
ing bolts to gain access the following items (See Figure 16):

1. CONTROL TRANSFORMER

place on the cabinet platform. Mark the platform to reposi-
tion at same location.

B. Loosen the four screws on the cabinet back holding the fan
guard in place.

C. Pull the motor to the rear extending the conduit connection
at the electrical enclosure. Fan blade and hub set screws can
now be accessed by tilting the guard rearward at top or bot-
tom back over the motor shell.

IV. ELECTRICAL COMPONENT SERVICING

AWARNING

EXPLOSION/ELECTRIC SHOCK HAZARD. Disconnect
all power before opening enclosure covers or ser-
vicing heater. Failure to comply could result in per-
sonal injury or property damage.

This item is located in the electrical enclosure. It may be
replaced while in the enclosure. To service or replace remove
the quick connect wires and mark their locations. Remove two
screws which hold the transformer in place. Note transformer
orientation and voltage labels on top. Replace transformer in
the same orientation and connect wires. Replace the cast alu-
minum cover and bolt down.

. CONTACTOR

This component can be removed from the base plate while in
the enclosure. Follow the same steps as indicated for the trans-
former replacement.

. ALARM PILOT LAMP (OPTIONAL)

To replace the bulb, unscrew the red lens bezel while holding
the lock ring until disengaged. Avoid turning the entire assem-
bly which is held tight to the enclosure with a locking nut on
the inside of the enclosure. It must be re-tightened if loosened
before reuse. Replace the lamp with a 656 type bulb at the cor-
rect control voltage for the unit (120V or 24). Secure the lens
cap (5 threads minimum) against the locking ring and tighten
securely before re-energizing unit. Lamp should flash on
momentarily when unit is energized. See renewal parts section
for part number of replacement bulbs.

Figure 14
X-Series with Built in Disconnect Switch
(Must use XCMOB Ceiling Mounting Kit)

Figure 15
X-Series with Built in Thermostat



RENEWAL PARTS IDENTIFICATION

Electrical Control Voltage 24V 120V @

Contactor 072-304551-002 | 072-304551-008
Transformer 208/240/480 PRI 315-304252-002 | 315-304252-001
Transformer 575 PRI 315-304252-005 | 315-304252-003
Aux. Contactor 072-304551-102 | 072-304551-102

Transformer ————

S O
(oo ] (> )

=z 7] =
Contactor— | — @ = —
N L
e 21

Figure 16 —

Figure 17

10




Common Parts

RENEWAL PARTS IDENTIFICATION

Shown in Figure 17

Motor, Element and Heat Exchanger Parts

3,5,
7.5 &10
Part No.

15 &18
Part No.

25,30 & 35
Part No.

Model

1/4 HP
Motor
ltem 19

Heat Exchanger*

ltem 49

Iltem# Description
1 Panel wrapper
6 Panel Bottom
8 Panel Front
9 Louver
10 Washer Shoulder
12 Spring

14 Terminal Box Cover
15 Screw 10-32

16 Fan Blade

17 Fan Guard

25 Enclosure

26 Bolt 3/8-16, 1.51g
27 Washer flat

28 Washer lock

29 Hex Nut 3/8-16
30 Plug conduit 1/2"
31 Plug conduit 1"
32 Union conduit 3/4"
33 Union conduit 3/4"
34 Conduit Box

35 Conduit 3/4"

44 Plug conduit 3/4"
50 Bolt 5/16-18

51 Washer

52 Nut 5/16-18

62 Cover Exp. Proof
75 Conduit 3/4

207-303891-001
207-303881-001
207-303883-001
182-303884-001
328-302074-002
276-130386-001
080-302079-001
248-073662-002
Consult Factory
134-302063-004
347-123273-131
345-075603-263
328-075528-085
328-075571-011
200-075473-044
221-302180-001
221-302180-003
354-302165-001
354-302243-001
Consult factory
Consult factory
221-302180-002
345-075603-218
328-075571-010
200-075473-039
080-042350-007
069-115087-049

207-303891-002
207-303881-002
207-303883-002
182-303884-002
328-302074-002
276-130386-001
080-302079-001
248-073662-002
Consult Factory
134-302063-005
347-123273-131
345-075603-263
328-075528-085
328-075571-011
200-075473-044
221-302180-001
221-302180-003
354-302165-001
354-302243-001
069-304115-002
Consult factory
221-302180-002
345-075603-218
328-075571-010
200-075473-039
080-042350-007
069-115087-079

207-303891-003
207-303881-003
207-303883-003
182-303884-003
328-302074-002
276-130386-001
080-302079-001
248-073662-002
Consult Factory
134-302063-006
347-123273-131
345-075603-263
328-075528-085
328-075571-011
200-075473-044
221-302180-001
221-302180-003
354-302165-001
354-302243-001
069-304115-002
Consult factory
221-302180-002
345-075603-218
328-075571-010
200-075473-039
080-042350-007
069-115087-093

X300812B

193-302087-006

353-304167-001

X300832B

193-302087-007

353-304167-001

X300412B

193-302087-006

353-304167-002

X300432B

193-302087-007

353-304167-002

X30048328

193-302087-007

353-304167-005

X3006328

193-302087-008

353-304167-006

X500812B

193-302087-006

353-304167-008

X500832B

193-302087-007

353-304167-008

X5004128

193-302087-006

353-304167-009

X5004328

193-302087-007

353-304167-009

X50048328

193-302087-007

353-304167-012

X5006328

193-302087-008

353-304167-013

X750812B

193-302087-006

353-304168-001

X750832B

193-302087-007

353-304168-001

X750412B

193-302087-006

353-304168-002

X7504328

193-302087-007

353-304168-002

X7504832B

193-302087-007

353-304168-005

X7506328

193-302087-008

353-304168-006

X10008328

193-302087-007

353-304168-008

X1000412B

193-302087-006

353-304168-009

X1000432B

193-302087-007

353-304168-009

X10004832B

193-302087-007

353-304168-012

X10006328

193-302087-008

353-304168-013

X1500832B

193-302087-007

353-304169-001

X15004328

193-302087-007

353-304169-002

X15004832B

193-302087-007

353-304169-005

X1500632B

193-302087-008

353-304169-006

Optional Equipment Parts

Description

Part Number

Thermostat

300-113075-003

15 Amp Disconnect - 3PH

104-304328-003

30 Amp Disconnect - 1PH

104-304328-004

30 Amp Disconnect - 3PH

104-304328-001

60 Amp Disconnect

104-304328-002

Pilot Light Ass’y 24V

213-121103-017

Pilot Light Ass’y 120V

213-121103-018

Pilot Lamp 24V

172-052561-004

Pilot Lamp 120V

172-052561-003

Mounting Kit Adapter

3 through 10

027-302361-001

15 through 20

027-302361-002

25 through 35

027-302361-003

11

X1800432B

193-302087-007

353-304169-008

X20004832B

193-302087-007

353-304169-012

X2000632B

193-302087-008

353-304169-013

1/2 HP Motors

X25004832B

193-302087-009

353-304170-003

X2500632B

193-302087-010

353-304170-004

X30004832B

193-302087-009

353-304170-008

X30006328

193-302087-010

353-304170-009

X35004832B

193-302087-009

353-304170-012

X35006328

193-302087-010

353-304170-013

For arctic duty conditions, heat exchanger with ethylene

glycol are required. Consult factory.

AWARNING

The factory must perform the
replacement of the immersion heater
or overtemperature cutout. The heat
exchanger seal must not be broken.
Consult factory for service.




LIMITED WARRANTY

All products manufactured by Marley Electric Heating are warranted against defects in workmanship and mate-
rials for one year from date of installation. This warranty does not apply to damage from accident, misuse, or
alteration; nor where the connected voltage is more than 5% above the nameplate voltage; nor to equipment
improperly installed or wired or maintained in violation of the product’s installation instructions. All claims for
warranty work must be accompanied by proof of the date of installation.

The customer shall be responsible for all costs incurred in the removal or reinstallation of products, including
labor costs, and shipping costs incurred to return products to Marley Electric Heating Service Center. Within the
limitations of this warranty, inoperative units should be returned to the nearest Marley authorized service cen-
ter or the Marley Electric Heating Service Center, and we will repair or replace, at our option, at no charge to
you with return freight paid by Marley. It is agreed that such repair or replacement is the exclusive remedy avail-
able from Marley Electric Heating.

THE ABOVE WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED. AND ALL

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE WHICH EXCEED
THE AFORESAID EXPRESSED WARRANTIES ARE HEREBY DISCLAIMED AND EXCLUDED FROM THIS AGREE-
MENT. MARLEY ELECTRIC HEATING SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES ARISING WITH
RESPECT TO THE PRODUCT, WHETHER BASED UPON NEGLIGENCE, TORT, STRICT LIABILITY, OR CON-
TRACT.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above exclu-
sion or limitation may not apply to you. This warranty gives you specific legal rights, and you may also have
other rights, which vary, from state to state.

For the address of your nearest authorized service center, contact Marley Electric Heating in Bennettsville, SC,
at 1-800-642-4328. Merchandise returned to the factory must be accompanied by a return authorization and
service identification tag, both available from Marley Electric Heating. When requesting return authorization,
include all catalog numbers shown on the products.

>

£

Engineered Products

470 Beauty Spot Road, E
Bennettsville, SC 29550 USA

How to order repair parts:

In order to obtain any needed repair or replacement parts,
warranty service or technical information, please contact
the Marley Electric Heating Service Center toll-free by
calling 1-800-642-HEAT.

When ordering replacement parts, always give the infor-

5200-2474-000

2. The Model Number
3. The Part Description
4. Date of Manufacture

\ mation listed as follows:
/ M a r I ey PPDO31 1. The Part Number

Rev. 2
TA - R2 - EF
Litho in U.S.A.
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Job Name: Taunton Wastewater Treat Facility Solids Handling

Product IOMs

Mark Name Model Name
7TMAU-1 LFC
7ERV-4, 9ERV-1, 2ERV-1, 5ERV-1, 7TERV-1, 6ERV-1, 7TERV-3, 7TERV-2, 2ERV-2 RVE
9ERV-1, 2ERV-1, 5ERV-1, 7TERV-1, 6ERV-1, 2ERV-2 GKD
(No IOMs)

5EF-2 AER

5EF-1 SE

9LEF-1 VEKTOR-H
SLEF-1 GPFHL

(See below)

Vari-Green Motor and Controls IOMs

Mark Name IOM Name
5EF-1, 5EF-2 VG Motors
Accessory IOMs

Accessory IOM Name | Mark Names

Assembly and 5EF-1

Installation Wall

Housing_471832

Install Operation Maint | 2ERV-1, 2ERV-2, 5ERV-1, 6ERV-1, 7TERV-1, 7TERV-2, TERV-3, 7TERV-4, 9ERV-1

Manual DOAS v4.001

Install Operation Maint | 5EF-1, 5EF-2

Manual VG Motor and

Controls

CAPS 4.37.1121

L:\538928\Quote Backup\Pricing Files and Backup\Taunton Wastewater Treat Facility Solids Handling.gfcj
Page 2 of 2




[ B GREENHECK

Building Value in Air.

Document 464496
Model LFC
Low-Profile Fan Coil

Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assembile, install,
operate or maintain the product described. Protect yourself and others by observing all safety information. Failure
to comply with instructions could result in personal injury and/or property damage!

General Safety Information

Only qualified personnel should install this unit.
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 are 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), 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 the maximum
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 blower access doors while the fan is
running.

Always disconnect power before working on or
near a unit. Lock and tag the disconnect switch or
breaker to prevent accidental power up.

CAUTION

When servicing the unit, motor may be hot enough
to cause pain or injury. Allow motor to cool before
servicing.

Low-Profile Fan Coil I



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 a notation 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 manufacturer’s
representative. Any physical damage to the unit after
acceptance is not the responsibility of 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

Units are to be rigged and moved by the lifting
brackets provided or by the skid when a forklift is
used. Location of brackets varies by model and size.
Handle in such a manner as to keep from scratching
or chipping the coating. Damaged finish may reduce
ability of unit to resist corrosion.

Storage

Units 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 unit 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
units 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°F (-7°C) and
110°F (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 build up. Leave coverings loose to permit air
circulation and to allow for periodic inspection.

Bl Low-Profile Fan Coil

The unit should be stored at least 3%z in. (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.

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 fan wheel by hand ten to fifteen
revolutions to distribute lubricant on motor. Every
three months, the fan motor should be energized. 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. Inmediately 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. Wipe
thoroughly 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 or WD-40e or the equivalent.

REMOVING FROM STORAGE — As units are removed
from storage to be installed in their final location,
they should be protected and maintained in a similar
fashion, until the equipment goes into operation.
Prior to installing the unit and system components,
inspect the unit assembly to make sure it is in working
order.

1. Check all fasteners, set screws on the fan,
wheel, bearings, drive, motor base, and
accessories for tightness.

2. Rotate the fan wheel(s) by hand and assure no
parts are rubbing.

Service Clearance
Units require service clearance for:
e Filter replacement
¢ Coil and drain pan inspection - cleaning, and
replacement
e Motor and drive inspection - maintenance and
replacement
Access panels are provided for inspection and
cleaning of unit components. Allow service clearance
of 26 inches for removal of filters. Allow a service
clearance equal to the unit width for removal of coils
and drain pan.
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Unit Layout

1. Fan Section
2. Coil Section

e Chilled Water e Hot Water
e DX Coils e Steam Coils
3. Inlet Filter

Vertical inlet filter with quarter-turn fasteners
4. Lifting Lugs/Hanging Brackets
Six (6) lifting lugs for each unit

5. Side Access Panels
Right and left access to each unit. (Image shows
panels removed).

6. 1% inch knockout is provided for the recommended

electrical wiring penetration or disconnect switch.

Lifting Instructions

Unit should be lifted by the factory supplied lifting lugs
or frame rails and a spreader bar (by others) to prevent
damage from occurring to the equipment (see Figure
1). Avoid twisting or uneven lifting of equipment. Do
not lift equipment by coil connections or headers.

The unit must remain upright during lifting. All access
doors and panels must be closed during lifting to
avoid damage.

Frame Rails

Figure 1

Hanging Instructions

The LFC should be hung by the factory supplied
lifting lugs or field supplied frame rails as shown
respectively in Figures 2 and 3. All hanging brackets
must be used to mount the unit. The LFC is available
with both external neoprene and spring isolation
options.

Figure 2

Figure 3

Low-Profile Fan Coil [



Unit Dimensions

A
B C
F° TR S
O
BRiE
E SIS
SIS
D J SIS
SIS
LIS
| [e]
\"\
v
Top View Elevation View
g_nit : : | : _ J K Width : Inlet : : Outlet :
1ze | w/o Filter | w/ 2 in. Filter | w/ 4 in. Filter Height Width Height Width
15 40 42 44 8.0 11.0 38 9.0 36 4.0 6.75
20 40 42 44 11.0 14.0 38 12.0 36 6.5 6.75
25 40 42 44 13.0 16.0 38 14.0 36 8.0 8.5
30 45 47 49 15.5 18.5 38 16.5 36 9.0 9.0
45 45 47 49 14.25 18.5 50 16.5 48 9.0 10.0
50 48 50 52 16.75 | 21.0 50 19.0 48 10.25 10.0
65 52 54 56 21.75 | 26.0 50 24.0 48 12.0 12.75
85 52 54 56 21.75 | 26.0 62 24.0 60 12.0 15.0
All dimensions are in inches.
Weights
Unit Fan w/ Drain Pan 1Row | 2Row | 4Row | 6 Row | 8 Row 2 in. Vertical 4 in. Vertical
Size Fan Motor Total Filter Filter
15 128 50 178 25 31 44 60 75 5 8
20 151 50 201 32 1 61 83 105 6 10
25 175 60 235 38 51 77 106 135 8 13
30 199 60 259 45 61 94 129 165 9 15
45 250 75 325 51 70 110 152 195 11 17
50 316 75 391 58 80 127 175 225 12 19
65 405 75 480 64 90 143 198 255 14 22
85 450 100 550 71 100 160 221 285 15 24

All weights are shown in pounds (Ibs.) Motor weights may vary depending on enclosure type and horsepower.

Mounting Dimensions

Filter Sizes and Quantity

Unit Horizontal Hanging

Size A B (] D E F G H
15 40 118.25(19.75| 38 43 1 05 | 2.5
20 40 19 19 38 43 1 0.5 | 25
25 40 19 19 38 43 1 0.5 | 25
30 45 19 24 38 43 1 05 | 25
45 45 19 24 50 55 1 0.5 | 25
50 48 19 27 50 55 1 05 | 2.5
65 52 19 31 50 55 1 05 | 2.5
85 52 19 31 62 67 1 05 | 2.5

All dimensions are in inches.

Il Low-Profile Fan Coil

Size Filter Size Qty Face Area (ft?)

15 9x18 2 1.8
12x12

20 12 x 24 1 2.5

25 14x18 2 3.0
16 x16

30 16 x 20 1 3.4

45 16 x 24 2 4.8

50 18 x 24 2 5.4

65 24 x 24 2 7.2
12x 24 1

85 24 x 24 2 8.9

All dimensions are in inches.




Coil Dimensions

Hot Water ¢ 1 and 2 Row

B
Copper Sweat — Airflow
[
—d
A
O f
foig] 8.75
I ]
23 J
1.5

Right side connection shown.

Outlet

[ —
0.75 —{]

31—[;_

1 f—

Drain Connection

Unit Size A B
15 7.63 0.75
20 10.13 0.75
25 12.63 0.875
30 15.13 0.875
45 15.13 0.875
50 17.63 1.125
65 22.63 1.375
85 22.63 1.375

All dimensions are in inches.

Fluid enters the coil from the bottom connection

(Inlet) and exits from the top (Outlet).

Hot Water ¢ 4 Row

Unit Size A B
15 7.63 0.75
B 20 10.13 0.75
Copper Sweat — Airflow 3 25 12.63 0.875
[ T —] 30 15.13 0.875
Ly ] 45 15.13 0.875
r outet 50 17.63 1.375
65 22.63 1.375
A 85 22.63 1.375
| ms 0_75[;E | All dimensions are in inches.
2J J 1
1.5 Drain Connection
With airflow from left to right, the fluid enters the coil
Right side connection shown. from the bottom connection (Inlet) and exits from the
top (Outlet). The other two coil connections should
be capped off (Cap).
Steam ¢ 1 and 2 Row Unit Size A B c
15 7.0 1.5 3.81
StoepT_ _ 20 6.94 1.5 3.56
[ Airflow 3 25 8.19 2.5 3.81
] 30 9.44 2.5 3.56
45 9.44 2.5 3.56
L - 50 10.69 2.5 4.81
il Outiet 65 13.19 2.5 3.56
A O*‘—f — 85 13.19 2.5 3.56
[ l toig] ? 07501 | All dimensions are in inches.
P J 1J L
1.5 Drain Connection

Right side connection shown.

Steam enters the coil from the center connection

(Inlet) and exits from the bottom (Outlet).

Low-Profile Fan Coil [JH



Chilled Water ¢ 4, 6 or 8 Row

Copper Sweat —
Airflow

3—

Outlet

A S

L
0

———— T
10olo | 3.75
I i

"ol

Right side connection shown.

0.75

1 —=
Drain Connection

f—

4 row 6 row 8 row
Unit Size A
B B B

15 7.63 0.75 0.75 1.375
20 10.13 0.75 0.75 1.375
25 12.63 0.875 0.875 1.375
30 15.13 0.875 0.875 1.375
45 15.13 0.875 0.875 1.375
50 17.63 1.375 1.375 1.625
65 22.63 1.375 1.375 1.625
85 22.63 1.375 1.375 1.625

All dimensions are in inches.

With airflow from left to right, the fluid enters the coil
from the bottom connection (Inlet) and exits from the
top (Outlet). The other two coil connections should
be capped off (Cap)

Direct Expansion (DX) ¢ Single Circuit ¢ 4, 6 or 8 Row

Airflow

| 89—

B
Copper Sweat ——‘
C

Copper Sweat S l I
opper Sweat — SS |l
I | S
3.75-0 iolO| Outlet ]
| I 0.75 — [
]
= ] =

Drain Connection

Distributor hookup is done inside module through 2-inch access hole.
Right side connection shown.

Unit A 4 row 6 row 8 row

Size B c B c B c
15 | 5.75 | 0.625 | 0.625 | 0.625 | 0.625 | 0.625 | 1.375
20 7.0 | 0.625 | 0.625 | 0.625 | 0.625 | 0.625 | 1.375
25 8.0 [0.875|1.375|0.875 | 1.375 | 0.875 | 1.375
30 9.5 |0.875|1.375| 0.875 | 1.375 | 0.875 | 1.375
45 9.5 |0.875|1.375| 0.875 | 1.375 | 0.875 | 1.375
50 |10.75]0.875 | 1.375|1.125 | 1.375 | 0.875 | 1.625
65 | 13.00 | 1.125 | 1.375 [ 1.125 | 1.375 | 1.125 | 1.625
85 | 13.00|1.125 | 1.375|1.125 | 1.375 | 1.125 | 1.625

All dimensions are in inches.

With airflow from left to right, the fluid enters the coil
from the center connection (Inlet) and exits from the
bottom (Outlet). The other coil connections should
be capped off (Cap).

Direct Expansion (DXI) ¢ Dual Circuit with 50/50 Face Interlaced Construction ¢ 4, 6 or 8 Row

Airflow

(o}
Copper Sweat ——‘

D
Copper Sweat ——|
2®)

|

(e,
o—t—

| SS 1
A
B
Outlet ]

519] |
1 0.75 O

2_1'.5—| 1-I -

Drain Connection

|
¢

Distributor hookup is done inside module through 2-inch access hole.
Right side connection shown.

[l Low-Profile Fan Coil

Unit 4 row 6 row 8 row

. A B

Size c D c D c D
30 [12.00| 7.00 |[0.625|0.625|0.625 | 0.875|0.625 | 0.875
45 |[12.00| 7.00 | 0.625 | 0.625|0.625 | 0.875| 0.625 | 0.875
50 |13.50| 7.75 [ 0.625|0.625|0.625|0.875|0.625 | 1.125
65 |17.00| 9.50 [0.875|0.875]|0.875|1.125(0.875|1.125
85 |[17.00| 9.50 [0.875|0.875|0.875|1.125|0.875 | 1.125

All dimensions are in inches.

NOTE

The first suction header on the entering air side of
the coil is circuited to the top distributor. With airflow
from left to right, the fluid enters the coil from the
center connection (Inlet) and exits from the bottom
(Outlet). The other coil connections should be
capped off (Cap).




System Start-Up

For proper unit function and safety, follow everything
in this start-up procedure in the order presented.
This is to be done after the electrical connections are
complete.

PRE-START CHECK LIST

1. Disconnect and lock-out all power switches to
fan.

2. Check all fasteners, set screws and locking
collars on the fan, bearings, drive, motor base
and accessories for tightness.

3. Rotate the fan wheel by hand and assure no
parts are rubbing.

4. Check the V-belt drive for proper alignment and
tension.

SPECIAL TOOLS REQUIRED

¢ \/oltage Meter
e Tachometer
e Amperage Meter

1. Check Voltage

Before starting the unit, compare the supplied voltage
with the unit’s nameplate voltage and the motor
voltage. Units are not provided with thermal overload
protection unless a control center has been ordered
with the unit or the motor has been selected with
thermal overload protection.

2. Check Blower Rotation

If the blower is rotating in the wrong direction, the
unit will move some air, but
will not perform properly. To
check the rotation, open the
blower access door and run
the blower momentarily to
determine the rotation.

>
—> AIRFLOW
>

To reverse the rotation, turn the power off and use the
following procedure:

e For single phase units, rewire the motor per the
instructions on the motor.

* For three phase units, interchange any two power
leads. This can be done at the motor starter.

3. Check for Vibration

Check for unusual noise, vibration or overheating of
bearings. Excessive vibration maybe experienced
during initial start-up. Left unchecked, excessive
vibration can cause a multitude of problems, including
structural and/or component failure. Many conditions
can be discovered by careful observation. If the
problem is wheel unbalance, in-place balancing can
be done providing there is access to the fan wheel.
Generally, fan vibration and noise is transmitted to
other parts of the building by the ductwork. If noise
is an issue, we recommend using heavy canvas
connections on the inlet of the fan. Refer to the
Troubleshooting section of this manual if a problem
develops.

[

4. Air Volume Check and Measurement
Along with the building balance, the unit’s air volume
(cfm) should be measured and compared with its
rated air volume. This unit is flexible for varying air
volume, but the actual air volume should be known for
making final adjustments. The most accurate way to
measure the air volume is by using the pitot traverse
method in the ductwork away from the blower. Other
methods can be used, but should be proven and
accurate. To adjust the air volume, change the fan rpm
or the system losses. See Troubleshooting section in
this guide.

5. Measure Motor Voltage, Amperage
and Fan RPM

All access doors must be installed. Measure and
record the input voltage and motor amperage(s).

To measure the fan RPM, the blower door will need to
be removed. Minimize measurement time because the
motor may over amp with the door removed.

Compare measured amps to the motor nameplate
full load amps and correct if over amping. See the
Troubleshooting section in this guide.

Low-Profile Fan Coil



Troubleshooting

Symptom

Possible Cause

Corrective Action

Blower fails to
operate

Blown fuse or open circuit breaker

Replace fuse or reset circuit breaker and check amps

Broken fan belt

Replace

Defective motor or capacitor

Replace

Motor starter overloaded

Reset starter and check amps

Motor overamps

Airflow too high

Check airflow and adjust drives if needed

Static pressures are higher or lower
than design

If higher, ductwork should be improved
If lower, fan RPMs should be lower

Blower rotation is incorrect

Check rotation and correct

Motor voltage incorrect

Check motor nameplate and supplied voltage

Motor horsepower too low

See specifications and catalog for fan curves to determine
if horsepower is sufficient

Shorted windings in motor

Replace motor

Insufficient airflow

Mixing box damper not fully open

Adjust damper linkage or replace damper motor

System static pressure too high

Improve ductwork to eliminate losses using good duct
practices

Blower speed too low

Check for correct drives and RPMs with catalog data

Mixing box dampers closed

Open and adjust

Dirty or clogged filters

Clean or replace

Leaks in ductwork

Repair

Elbows, or other obstructions may
restrict fan outlet

Correct or improve ductwork

Belt slippage

Adjust belt tension

Too much airflow

Blower fan speed too high

Check for correct fan RPM

Filter(s) not in place

Install filters

Insufficient static pressure
(airflow resistance)

Induce static pressure into system ductwork

Excessive noise
or vibration

Wheel rubbing on housing

Center wheel

Loose wheel on shaft

Tighten wheel setscrew

Loose motor or blower sheave

Tighten sheave setscrew

Belts too loose

Adjust belt tension after 24 hours of operation

Loosen to maintain 3/8 inch deflection per ft. of span

Belts too tight between sheaves

Worn belt Replace

Motor base or blower loose Tighten mountings bolts
Worn bearings Replace

Bearing and drive alignment Realign

Motor out of balance Replace

Wheel out of balance

Replace or rebalance

Sheaves eccentric or out-of-balance

Replace or rebalance

Accumulation of material on wheel

Clean wheel and housing

Bl Low-Profile Fan Coil




Start-Up of Coil Module
Hot Water, Chilled Water Coils

1. Piping should be in accordance with accepted
industry standards. Pipework should be supported
independently of the coils. Water pipes are copper
with sweat connections. USE WET TOWEL TO
AVOID BURNING COIL CONNECTION GROMMETS.
When installing coupling, do not apply undue
stress to the connection extending through the
unit. Use a back-up pipe wrench to avoid breaking
the weld between coil connection and header.

2. Connect the water supply to the bottom
connection on the air-leaving side and the water
return to the top connection on the air-entering
side. The extra bottom connection can be used for
an auxiliary manual drain connection, and the extra
top connection may be used for an automatic air
vent or the extra connections can be capped. To
ensure proper venting, an external air vent in the
piping is recommended. Connecting the supply
and/or return in any other manner will result in very
poor performance. CAP UNUSED CONNECTIONS.

3. The air vent at the uppermost point should be
temporarily opened during system start-up to
release all of the air from the coil. To maintain heat
transfer capacity, periodically vent any air in the
coil. Vent is to be located behind the connections
side access door.

4. Water coils are not normally recommended for
use with entering air temperatures below 40°F.
No control system can be depended on to be
100% safe against freeze-up with water coils.
Glycol solutions or brines are the only safe media
for operation of water coils with low entering air
conditions.

Continuous water circulation through the coil at all
times is highly recommended.

5. Pipe sizes for the system must be selected on the
basis of the head (pressure) available from the
circulation pump. Piping should be in accordance
with accepted industry standards.

6. For chilled water coils, the condensate drain
pipe should be sized adequately to ensure the
condensate drains properly. See Drain Pan Traps
section and related drawing.

Direct Expansion (DX) Coils

1. Piping should be in accordance with accepted
industry standards. Pipework should be supported
independently of the coils. Undue stress should not
be applied at the connection to coil headers.

[

2. The condensate drain pipe should be sized
adequately to ensure the condensate drains
properly. See Drain Pan Traps section and related
drawing.

3. When connecting suction and liquid connections,
make sure the coil is free from all foreign material.
Make sure all joints are tight and free of leakage.

4. Dual circuits are recommended to be run by
two compressors. One compressor with the
appropriate valves and piping can be used but
is not recommended. Manufacturer does not
supply compressor or condensing units, for further
instruction on DX coil installation and operation,
contact your compressor and/or condenser
manufacturer.

DXl coils have dual connections and should be used
with two compressors.

Standard unit insulation of 1.5 Ibs. density has an
insulation R-value of 3.7.

For applications where the unit discharge
temperatures are below 55°F. and the unit is
installed in a warm, humid environment, additional
insulation may need to be applied to the exterior of
the unit to prevent condensation.

Steam Coils
Application Recommendations
Satisfactory operation

and service life are
best ensured
when coils
are installed
with proper
piping, trap
and support
arrangement. ‘
The following b
notes and £
drawing are ! =
recommended ‘
for the coil unit
installation —
and operation.

2\
Srea™ W

General 1 strainer
1 . ProVide % Gate Valve [] Float & Thermostat Trap
Separate Control Valve L Check Valve
i - iti Vi Break
Suppor'ts Modulating Two-Position lacuum Breaker

and hangers
for the unit and the piping.

2. Be certain that adequate piping flexibility is
provided. Stresses resulting from expansion of
closely coupled piping and coil arrangement can
cause serious damage.

Low-Profile Fan Coil [Ji]




Steam Coils, General - continued

3. Standard steam coils are pitched in the casings
when installed for horizontal airflow. The casing
must be level after the unit is installed for proper
condensate drainage. If condensate is not
removed, the coil will suffer from water hammering
and will have a shortened life. On vertical airflow
applications, the coils must be pitched when
installed.

4. Do not reduce pipe size at the coil return
connection. Carry return connection size through
the dirt pocket, making the reduction at the branch
leading to the trap.

5. It is recommended that vacuum breakers be
installed on all applications to prevent retaining
condensate in the coil. Generally, the vacuum
breaker is to be connected between the coil inlet
and the return main. The vacuum breaker should
be open to the atmosphere and the trap design
should allow venting of large quantities of air.

6. Do not attempt to lift condensate when using
modulating or on-off control.

7. Do not reduce the pipe size leaving the coil.

Traps
1. Size traps in accordance with the manufacturer’s
recommendations. Be certain that the required

pressure differential will always be available. DO
NOT UNDERSIZE.

2. Float and thermostatic or bucket traps are
recommended for low pressure steam. On high
pressure systems, bucket traps are normally
recommended. The thermostatic traps should be
used only for air venting.

3. Bucket traps are recommended for use with on-off
control only.

4. Locate traps at least 12 inches below the coil
return connection.

Controls

1. On high pressure installations, a two-position
steam valve with a face and bypass arrangement is
preferred where modulating control is required.

2. Modulating valves must be sized properly. DO NOT
UNDERSIZE.

Il Low-Profile Fan Coil

Freezing Conditions (entering air below 35°F)
1. 5 PSI steam must be supplied to the coil at all times.

2. Modulating valves are not recommended. Control
should be by means of face and bypass dampers.

3. Provision should always be made to thoroughly
mix fresh air and return air before it enters the
coil on return air units. Also, temperature control
elements must be properly located to obtain true
air mixture temperatures.

4. As additional protection against freeze-up, the trap
should be installed sufficiently—far below the coil
to provide an adequate hydrostatic head to ensure
removal of condensate during an interruption in the
steam pressure. Estimate 3 feet for each 1 PSI of
trap differential required.

5. On start-up, admit steam to coil ten minutes before
admitting outdoor air.

6. Provision must be made to close fresh air dampers
if steam supply pressure falls below minimum
specified.

Drain Pan / Drain Trap

Drain lines and traps should be run full size from the
drain pan connection. Drain pans should have drain
lines and traps to permit the condensate from the
coils to drain freely. On all units with drain pans, the
trap depth and the distance between the trap outlet
and the drain pan outlet should be twice the static
pressure (P) in the drain pan section under normal
operation to assure the trap remains sealed.

=N

f

2P = minimum

|

f

2P = minimum

l
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Fan Maintenance

Manufacturer recommends these procedures

to ensure trouble free operation of this unit. It is
especially important to maintain heater units for clean
and efficient operation. Most unit failures can be
attributed to poor setup or poor maintenance.

A record of maintenance performed on this unit
should be kept. This information will provide essential
information if problems are encountered. A section at
the back of this manual is provided for recording the
unit’s maintenance history.

When performing any maintenance on this unit, be
sure that the power is disconnected and cannot
be accidentally turned on. The control center
disconnect can be locked in the off position.

Two Weeks after Start-Up
Belts - Belts tend to stretch after a period of

time. They should be
periodically checked
for wear and tightness.
Approximately 3/8 inch
of deflection per ft.

of span between
sheaves is standard for
belt tightness. When
replacing belts, use the
same type as supplied
with the unit. Matched

Deflection = 2&it Span
64

Belt Span

NOTE: For motors of 1 hp or less a
smaller sliding base bracket

is used to attach to blower.

belts should always be
used on units with multigroove pulleys.
Replacement of belts can be accomplished by
loosening the motor to the point where the belts
can be removed by hand. Do not force belts on or
off as this may cause breakage of cords leading to
premature belt failure. Belts should be adjusted as
above.

Every Three (3) Months

Filters - The filter in the unit should be inspected

at least every three (3) months. Depending on the
environment, filters could require changing or cleaning
more or less often. The filters can be slid out of either
side of the unit.

If washable filters are installed, they can be washed in
warm soapy water. An adhesive spray can be applied
to increase filter efficiency.

If disposable filters are installed, check by holding up
to a light source. If light cannot pass through the filter,
it should be replaced. Replacement filters should be
of the same manufacturer and size. When reinstalling
filters, be sure to install with the airflow in the correct
direction indicated on the filter.

Yearly

Bearings — Most bearings are permanently
lubricated and require no further lubrication under
normal use. Normal use being considered -20°F to
120°F and in a relatively clean environment. Some
bearings are relubricatable and will need to be
regreased depending on fan use. Check your bearings
for grease fittings to find out what type of bearing

you have. If your fan is not being operated under
normal use, bearings should be checked monthly for
lubrication.

Motors — Motor maintenance is generally limited to
cleaning and lubrication (where applicable). Cleaning
should be limited to the exterior surfaces only.
Removing dust and grease buildup on motor housing
assures proper motor cooling. Greasing of motors

is intended only when grease fittings are provided.
Many fractional motors are permanently lubricated
and require no further lubrication. Motors supplied
with grease fittings should be greased in accordance
with manufacturer’s recommendations. When motor
temperature does not exceed 104°F (40°C), the grease
should be replaced after 2000 hours of running time
as a general rule.

Wheels — Wheels require very little attention when
moving clean air. Occasionally, oil and dust may
accumulate on the wheel causing imbalance. When
this occurs the wheel and housing should be cleaned
to assure smooth and safe operation. Inspect fan
impeller and housing for fatigue, corrosion or wear.

Routinely check all fasteners, set screws and locking
collars on the fan, bearing, drive, motor base and
accessories for tightness.
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Coil Maintenance

Start-Up Documentation

Coils must be clean to obtain maximum performance.
Check once a year under normal operating conditions
and, if dirty, brush or vacuum clean. Soiled fins reduce
the capacity of the coil, demand more energy from the
fan, and create an environment for odor and bacteria
to grow and spread through the conditioned zone.
High pressure water (400 psi or less) may be used to
clean coils with fin thickness over 0.006 inches thick.
Test the spray pressure over a small corner of the
coil to determine if the fins will withstand the spray
pressure.

For coils with fragile fins or high fin density, foaming
chemical sprays and washes are available. Many coil
cleaners contain harsh chemicals, so they must be
used with caution by qualified personnel only. Care
must be taken not to damage the coils, including fins,
while cleaning.

‘ Fin edges are sharp. \

Winterizing Coils

Coil freeze-up can be caused by such things as air
stratification and failure of outdoor air dampers and/
or preheat coils. Routine draining of water cooling
coils for winter shutdown cannot be depended upon
as insurance against freeze-up. Severe coil damage
may result. It is recommended that all coils be drained
as thoroughly as possible and then treated in the
following manner.

Fill each coil independently with an antifreeze solution
using a small circulating pump and again thoroughly
drain. Check freezing point of antifreeze before
proceeding to next coil. Due to a small amount of
water always remaining in each coil, there will be
diluting effect. The small amount of antifreeze solution
remaining in the coil must always be concentrated
enough to prevent freeze-up.

NOTE: Carefully read instructions for mixing antifreeze
solution used. Some products will have a higher
freezing point in their natural state than when mixed
with water.

Drain Pan Maintenance

Drain pans in any air conditioning unit will have
some moisture in them, therefore, algae and other
organisms will grow due to airborne spores and
bacteria. Periodic cleaning is necessary to prevent
this buildup from plugging the drain and causing the
drain pan to overflow. Inspect twice a year to avoid
the possibility of overflow. Also, drain pans should be
kept clean to prevent the spread of disease. Cleaning
should be performed by qualified personnel.

KB} Low-Profile Fan Coil

Job Information
Job Name

Address

City State Zip

Phone Number

Contact Person

Start-Up Company Information
Service Organization

Address

City State Zip

Phone Number

Fax Number

Start-Up Date

Start-Up Personnel Name

Nameplate Information
Unit Model Number

Volts
Amps

Hertz
Mark

Phase

Fan rpm
Unit Serial Number

Field Start-Up Documentation
O Check blower rotation
O Check air volume (cfm)
Design
Actual
Actual motor voltage
Actual motor hertz
Actual motor phase
Actual motor amps

Ooooag

Drive
O Fan RPM Range
Minimum
Maximum

Volts
Hertz
Phase
Amps
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Maintenance Log

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:
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Maintenance Log

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:

Date Time AM/PM Date Time AM/PM
Notes: Notes:
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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’s catalog IAH Series, Models MSCF-FC e AMCA Publication 410-96, Safety Practices for Users and
MSCF-BI ¢ LFC-C ¢ VFC-FC ¢ VFCD-FC provides additional Installers of Industrial and Commercial Fans, provides
information describing the equipment, fan performance, additional safety information. This publication can be
available accessories, and specification data. obtained from AMCA International, Inc. at www.amca.org.

[ B GREENHECK

Building Value in Air.
Phone: 715.359.6171 ¢ Fax: 715.355.2399 e Parts: 800.355.5354 ¢ E-mail: gfcinfo@greenheck.com e Website: www.greenheck.com
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Document 474612
Model RV / RVE
Dedicated Outdoor Air Unit

[ B GREENHECK

Building Value in Air.

( )\
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assembile, 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

General Safety Information

Technical Support
Call: 1-866-478-2574
Email: DOAS@greenheck.com

€.

LISTED'

Intertek

Only qualified personnel should install and maintain this
system. 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 are 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), the National
Fire Protection Agency (NFPA), where applicable.
Follow the Canadian Electrical Code (CEC) in
Canada.

2. All moving parts must be free to rotate without
striking or rubbing any stationary objects.

3. Unit must be securely and adequately grounded.

4. Do not spin wheel faster than maximum cataloged
fan RPM. Adjustments to fan speed significantly
affect 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. Verify that the power source is compatible with the
equipment.

6. Never open access doors to the unit while it is
running.

The roof lining contains high voltage wiring. To
prevent electrocution, do not puncture the interior or
exterior panels of the roof.

¢ Always disconnect power before working on or near
this equipment. Lock and tag the disconnect switch
or breaker to prevent accidental power up.

e If this unit is equipped with optional gas accessories,

turn off gas supply whenever power is disconnected.

CAUTION

This unit is equipped with a compressed refrigerant
system. If a leak in the system should occur,
immediately evacuate the area. An EPA Certified
Technician must be engaged to make repairs or
corrections. Refrigerant leaks may also cause bodily
harm.

CAUTION

When servicing the unit, the internal components may
be hot enough to cause pain or injury. Allow time for
cooling before servicing.
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Receiving

This product may have been subject to road salt during
transit. If so, immediately wash off all visible white
reside from all exterior surfaces. Upon receiving the
product, check to ensure all line 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 if any damage is
detected, do not refuse shipment. The customer shall
make notation of damage (or shortage of items) on the
delivery receipt and all copies of the bill of lading which
should be countersigned by the delivering carrier. If
damaged, immediately contact your manufacturer’s
representative. Any physical damage to the unit after
acceptance is not the responsibility of the manufacturer.

Handling

Units are to be rigged and moved by the lifting brackets
provided. Location of brackets varies by model and size.
Handle in such a manner as to keep from scratching or
chipping the coating. Damaged finish may reduce ability
of unit to resist corrosion.

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.

Storage

Units 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 unit 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.

The ideal environment for the storage of units and
accessories is indoors, above grade, in a low humidity
atmosphere which is sealed to prevent the entry of
blowing dust, rain, or snow. Units designed for outdoor
applications may be stored outdoors. All accessories
must be stored indoors in a clean, dry atmosphere.

Indoor

Maintain temperatures evenly to prevent condensation.
Remove any accumulations of dirt, water, ice, or snow
and wipe dry before moving to indoor storage. To
avoid condensation, allow cold parts to reach room
temperature. Leave coverings loose to permit air
circulation and to allow for periodic inspection.

The unit should be stored at least 3%z in. (89 mm) off
the floor. Clearance should be provided to permit air
circulation and space for inspection.

(A

Outdoor

The unit should be placed on a level surface to prevent
water from leaking into the unit. The unit should be
elevated so that it is above water and snow levels.
Ensure sufficient support to prevent unit 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
unit 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.

Inspection and Maintenance

While in storage, inspect units 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 fan wheel by hand ten to fifteen
revolutions to distribute lubricant on motor. If paint
deterioration begins, consideration should be given to
touch-up or repainting. Units 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. Wipe thoroughly 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 units are removed from storage to be installed

in their final location, they should be protected and

maintained in a similar fashion until the equipment goes

into operation.

Prior to installing the unit and system components,

inspect the unit assembly to make sure it is in working

order.

1. Check all fasteners, set screws on the fan, wheel,
bearings, drive, motor base, and accessories for
tightness.

2. Rotate the fan wheel(s) by hand and assure no parts
are rubbing.
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Product Overview

A horizontally configured High Percentage Outdoor

Air unit designed for installation either indoors or
outdoors. Each unit has multiple options for cooling
and/or heating. The unit is designed to replace air that
is exhausted from the building and also heat and cool,
as needed. The air volume produced by the unit is
constant, but can be optionally modulated to provide a
variable air volume (VAV) and recirculation is also offered
as an option.

Cooling

Units have the following cooling options available:
¢ Packaged DX
e Split DX (thermal expansion valve is field-provided)
Not available on housing sizes 10, 75/150, 110/118.
¢ Chilled water coll
¢ Air-source heat pump (ASHP)
Not available on housing sizes 10, 75/150, 110/118.

Packaged DX and air-source heat pumps are shipped
fully charged with refrigerant and are ready for operation
upon arrival.

Heating

There are four different optional heat sources that can
be ordered for this unit:
¢ Indirect gas-fired furnace with one or two sets of
heat exchangers
¢ Electric heat with infinitely variable SCR control
¢ Hot water coil
¢ Air-source heat pump (ASHP)
Not available on housing sizes 10, 75/150, 110/118.

Airflow Arrangement

The unit is capable of Constant Air Volume (CAV),
Variable Air Volume (VAV), 100% Outdoor Air and have
recirculating air options.

Safety Listing

Models are listed per ANSI/UL 1995, Heating and
Cooling Equipment and are ETL Certified.

m Dedicated Outdoor Air Unit

Models and Capacities

Model
RV-10
RV-25
RV-45
RV-75
Rv-110
RVE-40
RVE-85
RVE-150
RVE-180

Cooling Capacity

3to 7 tons

5to 15 tons

15 to 30 tons
25 to 50 tons
30 to 70 tons
5to 15 tons

15 to 30 tons
25 to 50 tons
30 to 70 tons



Subassemblies

Blower - Either one, two, or three plenum-type fans. All
units are equipped with a plenum fan for Supply Air and
a second may be selected for Exhaust (Relief) Air.

Coils - Evaporator coil (optional)

Condenser coil (optional, packaged DX only)
Indoor coil (optional, air-source heat pump only)
Outdoor coil (optional, air-source heat pump only)
Water coil (optional)

Reheat coil (optional)

Compressors - Each unit having packaged DX will
have either one, two or four refrigerant compressors.
Optionally, one of the compressors may be a digital or
inverter scroll type compressor. Air-source heat pump
units will have one inverter scroll compressor and may
contain a second staged compressor.

Dampers - Motorized intake air damper, optional
motorized recirculating damper. Optional return air
damper. Optional gravity-type exhaust damper.

Optional Barometric Relief Damper - Used during
economizer mode of the unit when building pressure
increases, relief damper will open due to over
pressurization.

Electric Heater - An SCR controlled electric heater (not
shown) is available on the units. It has its own control
panel and may require a separate power supply. See
unit-specific wiring diagram.

Supply Filters - Housing size 110/180 is available with

a filter bank depth of either 2,4 or 6-inch. All other
housings are available with a filter bank depth of either 2
or 4-inch.

Low Sound Condenser Fans
(optional)

/)

Condenser Coils
(optional)

Packaged DX
Compressors

Indirect Gas-Fired Furnace - Housing sizes 10, 25/40
and 45/85, use furnace model PVG. Housing sizes
75/150 use furnace models PVG 600-800 or HMA 1000-
1200. Housing sizes 110/180 use furnace model HMA
600-1200.

Packaged DX System - Any unit may be ordered with

a packaged DX system. Housing size 10 will use one
compressor; housing size 25/40 will include either one
or two compressors; housing size 45/85 will include
two compressors; housing size 75/150 will include three
compressors; housing size 110/180 will include four
compressors; a condenser coil(s) and evaporator coil(s)
and all required components. Units that have packaged
DX are charged with R410A refrigerant. Do not use tools
or parts designed for other refrigerants on these units.

Air-Source Heat Pump - Units having an air-source heat
pump will include either one or two compressors, an
indoor and outdoor coil, and all required components.
Air-source heat pump units are charged with R410A
refrigerant. Do not use tools or parts designed for other
refrigerants on these units. Not available on housing
sizes 10, 75/150, 110/118.

Split DX - The unit may be ordered with a split DX
system for connection to a building cooling system.
Thermal expansion valve (TXV) is field-provided. Not
available on housing sizes 10, 75/150, 110/118.

Vestibule - Some units may be ordered with a factory-
assembled vestibule that is to be field-attached to the
side of the unit. See lifting instructions.

Energy Wheel (RVE)

(optional) Outdoor Air Filters

(pre-wheel)

Weatherhood Filters
(metal mesh)

Plenum-Type
Exhaust Air Blower

(optional) Recirculating
Damper
Furnace Vest Plate -
and Plenum-Type Coils
Furnace Control Center Supply Air Blower (optiona)
(optional)

Main Control

Center (optional)

Indirect Gas-Fired Furnace
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Installation
Typical Unit Weights and Dimensions

Housing size
25/40 and 45/85

Housing size 75/150 , Housing size 110/180

Component Access
Optional Inverter Compressor
Optional Compressor/Electrical
Optional Gas Furnace/Optional Electric Heater
Electrical
Supply Blower
Coil
Filters

N o o b~ 0NN =

8* Exhaust Blower/Optional Electric Preheat
9 Powered Exhaust Blower Section

* When a powered exhaust fan (or RVE) is selected, door 8 will
be to the immediate right of door 7.
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Installation
Typical Unit Weights and Dimensions

Nominal Height Width Length Intake Condepsing Nominal  Outdoor Supply Return Exhaust
Model tonnage Section . . .
(tons) (H) (W) (L) (A) ®) weight (lbs) Intake Discharge Intake Discharge
RV-10 3-7 58.1  44.0 82.2° 223 NA 1,180 BOtEtr?gJ o NA
RV-25  5-15 593 525 08.6%149.5" 22.1 30.1 2,700 Bottom, End®
End? or
RV-45 15-30 725 682 109%163.27 27.7 30.1 4,500 Bottom Si‘(’;e1 Side'
End or Bottom
S|de End11,
RV-75 25-50 101.3 98  155.2%188% 39/47.5° NA 6,500 o End
Side'
RV-110  30-70 995 96 185 45.3 NA 7,950 Boétrf’yoor Side
RVE-40 5-15  59.3 525 149.5/180.5° 22.1 30.1 3,400 Bottom, .
End? End
or
RVE-85 15-30 725 682 163.2/197.2° 27.1 30.1 5,100 Bottom  Sige Side'
End or
RVE-150 25-50 101.3 98 199.6%/233.8* 47.5 NA 8,000 Side End
Bottom or
RVE-180 30-70 995 96 263°/307* = 45.3 NA 10,450 Side Side

All dimensions are shown in inches. Weight is shown in pounds and includes largest supply and exhaust fans, PDX with reheat, largest indirect-gas
fired furnace, and all dampers. Actual weights will vary based on the unit configuration.

' Only available with powered exhaust ® Length with bottom or end return "% Only available without powered exhaust

2 Only available without barometric relief 7 Length with powered exhaust " Only available without powered exhaust and
® Only available with barometric relief ® Length with powered exhaust bumpout without barometric relief

4 Length with side return ° Optional indirect gas-fired furnace bumpout

5 Length with bottom return length is additional 13.3 inches
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Installation

Service Clearances

—

A

cC

ACCESS DOOR

\ 4

NA from CS

CONDENSING SECTION

NA from Unit

EXHAUST AIR
WEATHERHOOD

\'Q

COMPRESSORS

£

CONTROL
CENTER

il

SUPPLY FAN

HGRH COIL

COOLING COIL

SUPPLY FILTERS

EXHAUST AIR FILTERS

WHEEL CASSETTE
1
OUTDOOR AIR FILTERS

I
T

L&

OUTDOOR AIR
[ ]|| [ weatHetoon

EXHAUST FAN

OAI

N

N
N

CASSETTE REMOVAL / '
1

N

A

\4

ACS SIDE § % % %
a a a a
g g g g
B AL o ]
CC OAl
ACS Control Cabinet End Outdoor Air Intake NA NA .
Model  Access Indoor “NA . from . from I.=’|p|ng
Side Other  Mounted Outdoor  Indoor from Unit Co;;jcet?osr:ng (r:ﬁs;:)svlfn)
withIG  Mounted Mounted
Furnace
RV-10 50 42 NA 36 NA 24 NA NA
RV-25 40 42 72 42 18 24 18 30
RV-45 36 58 72 42 18 24 18 30
RV-75 48 48 NA 87 NA 48 NA NA
RV-110 48 48 NA 60 NA 48 NA NA
RVE-40 40 42 72 42 18 24 18 30
RVE-85 36 58 72 42 18 24 18 30
RVE-150 48 48 NA 87 NA 48 NA NA
RVE-180 48 48 NA 60 NA 48 NA NA

All dimensions are shown in inches.

*No condensing section or piping vestibule, or unit has top condensing section.

m Dedicated Outdoor Air Unit



Installation

Additional Clearances for
Packaged DX Units

Packaged DX units require additional clearance
because they must have unrestricted air movement
around the condenser coil and condenser fans. Hot air
is being discharged from the condenser fans during
operation. Enough clearance must be provided to
avoid recirculation or coil starvation. When equipped
with condenser coils, the unit should never be placed
under an overhang or inside a building. A minimum of
48 inches above the condenser fans is acceptable, but
unobstructed is strongly recommended.
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Minimum 48 inches clearance

Condenser Fans
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Minimum 18 inches
clearance

Condenser Coil

End view of rooftop unit with Packaged DX

Additional Clearances for
Air Source Heat Pump

IMPORTANT

Air-source heat pumps are equipped with a defrost
cycle to remove ice from the outdoor coil. During
defrost cycles, melted water may drip from the bottom
of the refrigeration section under the outdoor coil.

In cold climates, proper drainage/heat tape must be
installed under the outdoor coil to prevent the buildup
of ice on the roof.

Air-source heat pump units require additional clearance
because they must have unrestricted air movement
around the outdoor coil and outdoor fans. Enough
clearance must be provided to avoid recirculation or
coil starvation. Air-source heat pump units should

never be placed under an overhang or inside a building.
A minimum of 48-inches above the outdoor fans is
acceptable, but unobstructed is strongly recommended.

Handling Concerns for
Packaged DX or Air-Source Heat Pump

Units with PDX or ASHP have a system that is
pressurized with refrigerant. If damage occurs, the
refrigerant could leak into the atmosphere or cause
bodily harm due to the extreme cold nature of
expanding refrigerant. Use protective equipment such
as gloves and safety glasses to minimize or prevent
injury in case of a system leak during installation.

Before Lifting

Before lifting, be sure that all shipping materials have
been removed from the unit.

Vestibule

Determine whether or not the unit has a vestibule that
must be field-attached to the side of the unit. Vestibules
are shipped assembled but detached from the unit.
They have lifting lugs on them so they can also be lifted
by crane, but the installed location of the unit may make
it preferable to install the vestibule on the unit prior to
lifting.

Field Power Access

Determine where high voltage and low voltage wiring is
to be brought into the cabinet. If wiring is to be brought
into the cabinet through the floor, see Alternate Supply
Entry Locations in this manual. If unit is to be installed
on a roof, cut access openings in the roof deck as
needed.
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Installation

Lifting
1. Ensure that all shipping materials have been
removed from unit.

2. To assist in determining rigging requirements,
weights are provided in the Unit Weights &
Dimensions section of this manual.

3. Unit must be lifted by all lifting lugs provided at top
of unit.

4. Spreader bars must span the unit to prevent
damage to the cabinet by the lift cables.

5. Never rest the spreader bar on the unit.

Spreader bars are required to prevent damage to the
cabinet, failure to do so can result in damage that is
the installer’s responsibility.

6. Always test-lift the unit to check for proper balance
and rigging before hoisting to desired location.

7. Never lift unit by weatherhood.
8. Never lift units in windy conditions.

9. Preparation of curb and roof openings should be
completed prior to lifting unit to the roof.

10. Check to be sure that gasketing (supplied by
others) has been applied to the top of the curb
prior to lifting the unit and setting on the curb.

11. Do not use forklifts for handling unit on housing
sizes 25/40, 45/85, 75/150, or 110/180.

12. If using forklift on housing 10, use forks with 48-
inch length and ensure forks extend to opposite
side of unit using factory-installed forklift pockets
at unit base.
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Roof Curb Mounting

Roof curb details, including duct locations and
dimensions, are to be found in the roof curb assembly
instructions.

Rooftop units require curbs to be mounted first. The
duct connections must be located so they will be clear
of structural members of the building.

1. Factory-supplied roof curbs. Roof curbs are model
GKD which are shipped in a knockdown kit (includes
duct adapters) and require field assembly (by others) on
all units except RV-110 and RVE-180, which are shipped
assembled. Assembly instructions are included with the
curb kit.

2. Install curb. Locate curb over roof opening and
fasten in place. Check that the diagonal dimensions are
within +1/8 inch of each other and adjust as necessary.
For proper coil drainage and unit operation, it is
important that the installation be level. Shim the curb as
required to level. Install gasketing on top surface 