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CONTACT INFORMATION

«  Go to website at www.york.com click on “contact”, then click on “contact form™ and follow the instructions.

» Contact us by mail:

York International
Consumer Relations
5005 York Drive
Norman, OK 73069

SECTION I: SAFETY

Ry el ek

_AWARNING|
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Th:s product must be installed and serviced by a quallﬁed
installer or service agency. Improper installation, adjustment,
alteration, service or maintenance can cause injury or property
damage.

SECTION II: THERMOSTATS

YOUR KEY TO COMFORT

Though thermostats may vary widely in appearance they are all
designed to perform the same basic function, to control the operation of
your air conditioning or heat pump system. Regardless of size or shape,
each thermostat will feature a temperature indicator; a dial, arm or push
button for selection of the desired temperature; a fan switch to choose
the indoor fan operation; and a comfort switch for you to select the sys-
tem made of operation.

Only approved thermostats have been tested and are fully compatible
with this equipment. Please be aware that many different thermostals
operate on batteries or ‘power stealing” principals. These types of ther-
mostats can not be supported as trouble free when used with this product.

The following illustrations and discussion will aid you to determine
which type of thermostat you have for your system.
A complete operating instruction is provided by the manufacturer for

each thermostat. Familiarize yourself with its proper operation to obtain
e maximum comfort with a minimum of energy consumption.

COOLING ONLY

If your air conditioning system is designed to provide cooling only (AC),

with no capability for heating operation (heat pump), a one-stage cool-

ing only thermostat, with a manual, one-pasition “Cool” and “Off" com-

fort switch is all that is required for system operation.

NOTE: If you have an independent healing system (with a separate
thermaostat), always be sure the healing contral is turned “Off"
before turning on the cooling system.

COOLING AND HEATING (HEAT PUMP)

If your system has been designed to allow both cooling and heating
operation, you may have either a manual change-over type,.or a pro-
grammable electronic type thermostat.

MANUAL CHANGE-OVER

Manual change-over simply means that the comfort switch must be
manually positioned every time you wish to switch from the cooling to
heating or heating to cooling modes of operation.

SECTION lii: PROGRAMMABLE
ELECTRONIC THERMOSTATS

The computerized electronic thermostat is actually a sophisticated elec-
tronic version of a manual change-over type. This thermostat includes
features which allow “set-back” temperature variations for periods of
sleep, or while you are away during the day, and means energy savings
for you. The thermostat also features a digital clock.

361822-UUM-A-0208
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FIGURE 1: PROGRAMMABLE ELECTRONIC THERMOSTAT
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FIGURE 2: PROGRAMMABLE ELECTRONIC THERMOSTAT

FAN OPERATION SELECTION

A mutti-position fan switch allows you to choose the type of fan opera-
tion of the indoor fan.

AUTO

With the thermostat fan switch set to “AUTQ", the fan will run intermit-
tently as required for either heating or cooling. This position will provide
the lowesl operating cost. If you purchased one of our thermostats, they
have an Intelligent fan mode which continually circulates the air during
occupied modes or when you are at home, and can cycle the fan during
unoccupied mode or during the night while you sleep to further con-
serve energy.

ON

CONTINUOUS FAN OPERATION: With the thermostat fan switch set to
“ON?", the indoor fan will not shut off. However, the cooling (AC) or heal-
ing (heat pump) systems will still operate as required by room tempera-
tures. This provides continuous air filtering and more even temperature
distribution to all conditioned spaces.

FAN ONLY OPERATION: On moderate days, usually during spring and
fall, when neither heating nor cooling is required, you may want to run
only the fan to ventilate, circulate and filter the air in your home or build-
ing. Set the comfort control switch to “OFF” and the fan switch to "ON".
Be sure to return the switches to their original positions for normal oper-
ation.

SECTION iV: START-UP

The maximum and minimum conditions for operation must be observed
to assure a system that will give maximum performance with minimum
service.

TABLE 1: APPLICATION LIMITATIONS

Air Temperature DB at Air Temperature DB at
Outdoor Coil, °F Indoor Coil, °F
Min. Max. Min. Max.
Cool Heat | Cool | Heat | *WB °DB °WB °DB
Cool Heat Cool Heat
50 -10 115 75 57 501 72 80

1 Operation below this temperature is permissible for a short

period of time, during morning warm-up.

The comfort control switch is assumed to be in the “OFF" position. If the
main power supply to the outdoor and indoor units is off, turn the appro-
priate disconnecls to the “ON” position. Place the system into operation
as follows:

1. Set temperature adjustment to the desired temperature on your
thermostat.

COOLING - The higher the setling, the lower the amount of energy con-
sumed. Federal Guidelines recommend a setting of 78 °F.

HEATING - The lower the setting, the lower the amount of energy con-
sumed. Federal guidelines recommend a setling of 65 °F or lower.

NOTE: If your coaling and heating temperature adjustments are sepa-
rate, be sure {o set both.
2.  After considering “Fan Operation Selection” above, select and set
the fan operation mode you desire.

3. Move the comfort control switch to the desired mode of operation
(Cooling or Heating) found on your particular thermostat.

POWER FAILURE

When accidents, wind storms, etc. disrupt electrical power supply to
your house, switch thermaostat to “OFF” position.

SECTION V: SYSTEM OPERATION

MANUAL CHANGE-OVER THERMOSTAT

COOLING YOUR HOME: With the comfort control swiich in the
“COOL" position, the system will operate as follows: When the indoor
temperature rises above the level indicated by the temperature adjust-
ment setting, the system will start. The outdoor unit will operate and the
indoor fan will circulate the cooled, filtered air. When the room tempera-
ture is lowered to the setting selected, the system will shut off.

HEATING YOUR HOME: If your system includes a heating unit and the
comfort control switch is in the “HEAT" position, the system will operate
as follows: When the indoor temperature drops below the level indi-
cated by the temperature adjustment setting, the system will start. The
healing system will operale and the indoor fan will circulate the filtered
air. When the room temperature rises to the selting selected, the sys-
tem will shut off. Whether heating or cooling, the fan will continue to
operate if the fan switch was set in the “ON or Intelligent” position. The
“AUTO" setting on the fan switch will allow the fan to shut off when your
system does.

ELECTRONIC THERMOSTAT

The computerized electronic thermostat, when programmed, will func-
tion automatically to operate the system as follows: When the indoor
temperature rises above the higher (COOL) setting, the outdoor unit will
operate and the indoor fan will circulate the cooled, filtered air. When
the room temperature is lowered to the selected level, the system will
shut off. The indoor fan will either shut off or run continuously, depend-
ing upan your choice of fan switch setting. When the indoor tempera-
ture drops below the lower (HEAT) setting, the heating system will
operate, and the indoor fan will circulate the heated, filtered air. When
the indoor temperature rises to the selected setting, ihe system will shut
off.

The indoor fan will either shut off or run continuously, depending upon
your choice of fan switch setting.

SECTION Vi: CARE OF SYSTEW!

It is strongly recommended that regular periodic preventative mainte-
nance be performed on this equipment. The person mos: familiar with
the equipment in your H.V.A.C. system is a dealer. The dealer can
ensure your maintenance program meets the conditions of the War-
ranty”, maximize the efficiency of the equipment, and service your unit
within the federally mandated guidelines wilh regard to unlawiul dis-
charge of refrigerants into the atmosphere.

Unitary Products Group
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COIL CARE

Keep the outdoor unit free of foliage, grass clippings, leaves, paper, and
any other material which could restrict the proper air flow in and out of
the unit. The coil may be vacuumed to remove any debris from between
the fins. If the coil becomes excessively dirty, turn the main disconnect
swilch to “Off" and wash the coil with your garden hose. Avoid getting
water into the fan motor and control bax. Flush dirt from base pan afler
cleaning the coil.

SERVICE CALLS

There are a few instances where the user can avoid unnecessary ser-
vice calls. If unit stops functioning properly check the foliowing items
before calling your servicing dealer:

1. Indoor section for dirty filter.

2. Outdoor section for leaf or debris blockage. Eliminate problem,
turn off the thermostat for 10 seconds and attempt start. Wait 5
minutes. If system does not start, call your servicing dealer.

vironmentally friendly refrigerant
R-410A, which operates at high pressures. You may be in
danger if you try to make an attempt to repair your unit.
Please contact your local dealer.

FILTER CARE

Inspect the air filter(s) at least once a month. If they are dirty, wash
reusable filters with a mild detergent per manufacturer’s recommenda-
tions. Replace disposable filters with new filters. Install the clean filters
with “air flow” arrow in the same direction as the air flow in your ducl.
Filters should be clean to assure maximum efficiency and adequate air
circulation.

CLEARANCES

The minimum clearances shown below must be maintained should any
patio or yard improvements be done around the outdoor unit.

TOP 48"
SIDES, REAR 12"

* Service Access Panel

SIDES* 24"
FRONT 12"

PARTS INFORMATION

Replacement parts are available from local contractor/dealer or the
nearest distribution center.

EXTENDED WARRANTY

Special warranty packages are available through your contractor. These
packages reduce the potential cost of service calls following the first
year of operation on your cooling (or heating/coaling) system.

SECTION Vil: SOME EFFICIENCY DO’S &
DON’TS

DON'T heat or cool unused household area. Reduce supply and return
air flow to a minimum in areas which are not living spaces (storage
rooms, garages, basements, etc).

DON'T be a “thermostat jiggler”. Moving your thermostat setting will not
make your system heat or cool any faster. Adjust your thermostat to a
comfortable setting and leave it there.

DON'T restrict air circulation. Placing furniture, rugs, etc. in such a way
that they interfere with air vents will make your system work harder to
achieve a comfortable temperature level. This requires more energy,
which means greater cost to you.

DON'T heat or cool when you are away. If you are going to be away for
a day or more, re-adjust your thermostat accordingly. Your furniture is
far less demanding than you are when it comes to comfort levels. How-
ever, don't expect the system to restore comfort conditions immediately
upon returning home. It will take a little time.

DON'T locate lamps or other heat-producing appliances (radios, TV’s,
heaters, etc.) near your thermostat. The heat from these items will give
your thermostat “false information” about the temperature in the room.

DO select a comfortable thermostat setting, but keep in mind that mod-
eration in temperature selection will save energy.

DO turn on your kitchen exhaust fan when cooking and your bathroom
exhaust fan when showering. Also, make sure your clothes dryer is
properly vented. If these items are neglected, an excess heat and
humidity condition may be created, causing your air conditioning sys-
tem lo run longer.

DO set your thermostat a few degrees lower than normal several hours
before entertaining a large group of people in a relatively small area.
People give off a considerable amount of heat and moisture in a closed
area.

DO keep drapes and venetian blinds closed when practical. These
items provide insulation against heat loss/gain.

DO contact a qualified service person to make repairs or adjustments to
your system. He has been trained to perform this service.

Unitary Products Group



[ .
Limited Warrariiy
UPG warrants this product to be free from defects in factory workmanship and material under normal use and service and will, at its option, repair or replace
any parts that prove to have such defects according fo the terms outlined on this warranty. This warranty covers only the equipment described by the Product
Model Number and Serial Number listed on the Warranty Registration Card.
For your benefit and protection, return the Warranty Registration Card to UPG promptly after installation. This will initiate the warranty period and allow us to
cantact you, should it become necessary. In the absence of a recorded Warranty Registration Card, the warranty period will begin upon product shipment from
UPG.
This warranty extends only to the original consumer purchaser and is non-transferable. For this warranty to apply, the product must be installed according to
UPG recommendations and specifications, and in accordance with all local, state, and national codes; and the product must not be removed from its place of
original installation. The warranty period for repair or replacement parts provided hereunder shall not extend beyond the warranty period stated below.
- CONDENSING UNITS =
R - CONDENSING UNITS -~ COMPRESSOR PARTS
13 SEER CZB, AC3B, AL3B, YZB, HC3B, HL3B 10yrs Syrs
UPG strongly recommends regular periodic preventative maintenance on this equipment. The person most familiar with the equipment in your HVAC system is
a UPG dealer. The UPG dealer can ensure your maintenance program meets the conditions of the "UPG Warranty", maximize the efficiency of the equipment,
and service your unit within the mandated guidelines with regard to unlawful discharge of refrigerants into the atmosphere.

This warranty applies only to products inslalled in the United States and Canada.

EXCLUSIONS

This warranty does not cover any:

1. Shipping, labor, or material charges.

2. Damages resulting from transporiation, installation, or servicing.

3. Damages resulting from accident, abuse, fire, flood, alteration, or acts of God (tampering, altering, defacing or removing the product serial number will
serve to void this warranty).

Damages resulting from use of the product in a corrosive atmosphere.

Damages resulting from inadequacy or interruption of electrical service or fuel supply, improper voltage conditions, blown fuses, or other like damages.
Cleaning or replacement of filters.

Damages resulting from failure to properly and regularly clean air and/or water side of condenser and evaporator.

Damages resulting from: (1) freezing of condenser water or condensate; (11) inadequate or interrupted water supply; (I1) use of corrosive waler; (IV) fouling
or restriction of the water circuit by foreign material or like causes.

9. Damages resulting from operation with inadequate supply of air or water.

10. Damages resuiting from use of components or accessories not approved by UPG (vent dampers, etc.).

1. Increase in fuel or electric cost.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABIL-
ITY AND FITNESS FOR A PARTICULAR PURPOSE.

SOME STATES DO NOT ALLOW THE DISCLAIMER OF IMPLIED WARRANTY, SO THAT THE ABOVE DISCLAIMER MAY NOT APPLY TO YOU.

SOME STATES ALLOW ONLY A PARTIAL LIMITATION ON IMPLIED WARRANTIES TO LIMIT THE DURATION OF IMPLIED WARRANTIES TO THE DURA-
TION OF THE EXPRESS WARRANTY. IN SUCH STATES, THE DURATION OF IMPLIED WARRANTIES IS HEREBY EXPRESSLY LIMITED TO THE DURA-
TION OF THE EXPRESS WARRANTY ON THE FACE HEREOF.

IN NO EVENT, WHETHER AS A RESULT OF BREACH OF WARRANTY OR CONTRACT, TORT (INCLUDING NEGLIGENCE) STRICT LIABILITY OR OTH-
ERWISE, SHALL UPG BE LIABLE FOR SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED TO LOSS OF USE OF
THE EQUIPMENT OR ASSOCIATED EQUIPMENT, LOST REVENUES OR PROFITS, COST OF SUBSTITUTE EQUIPMENT OR COST OF FUEL OR ELEC-
TRICITY. THE ABOVE LIMITATIONS SHALL INURE TO THE BENEFIT OF UPG'S SUPPLIERS AND SUBCONTRACTORS. THE ABOVE LIMITATION ON
CONSEQUENTIAL DAMAGES SHALL NOT APPLY TO INJURIES TO PERSONS IN THE CASE OF CONSUMER GOODS.

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, OR FOR STRICT
LIABILITY IN TORT, SO THAT THE ABOVE EXCLUSIONS AND LIMITATIONS MAY NOT APPLY TO YOU.

UPG DOES NOT ASSUME, OR AUTHORIZE ANY OTHER PERSON TO ASSUME FOR UPG, ANY OTHER LIABILITY FOR THE SALE OF THIS PRODUCT.
THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE.

© N OO A

For Owner's Information:

PRODUCT MODEL. NO. INSTALLATION DATE

UNIT SERIAL NO. INSTALLING DEALER
Subject to change without notice. Printed in U.S A. 361822-UUM-A-0208
Copyright © by Unitary Products Group 2008. All rights reserved. Supersedes: 106440-YUM-C-0905, 106468-CUM-C-0905, 106465-LUM-C-0905
Unitary 5005 Norman
Products York OK

Group Drive 73069



Limited Warranty

UPG warrants this product to be frea from defects in factory workmanship and material under normal use and service and will, at its option, repair or replace
any parts that prove to have such defects according to the terms outlined on this warran'y. This warranty covers only the equipment described by the Product
Iiodel Number and Serial Number listed on the Warranty Registration Card.

For your benefit and protection, return the Warranty Registration Card to UPG promptly after installation. This will initiate the warranty pericd and allow us to
contact you, should it become necessary. In the absence of a recorded Warranly Registration Card, the warranty period will begin upon product shipment from
UPG.

This warranty extends only to the original consumer purchaser and is non-transferable. For this warranty to apply, the product must be installed according to
UPG recommendations and specifications, and in accordance with all local, state, and national codes; and the product must not be removed from its place of
ariginal installation. The warranty period for repair or replacement parts provided hereunder shall not extend beyond the warranty period stated below.

: i S e CONDENSING UNITS' G R
. CONDENSING UNITS - - COMPRESSOR - PARTS -
E*RD, E*BD, ERHS, HP13, E*ZD, CPBD, 5yrs 5yrs
LPBD, THGD, GHGD
YHJD, CHJD, LHJD 10yrs 5yrs
E*RE, FRHS, E*BE 10 yrs 5yrs

1. All 3 phase condensing units have 5-year compressor and 1-year parts (Model Numbers with 25/46 or T/W voltage codes).

UPG strongly recommends regular periodic preventative maintenance on this equipment. The person most familiar with the equipment in your HVAC system is
a UPG dealer. The UPG dealer can ensure your maintenance program meets the conditions of the "UPG Warranty", maximize the efficiency of the equipment,
and service your unit within the mandated guidelines with regard to unlawful discharge of refrigerants into the atmosphere.

This warranty applies only to products installed in the United States and Canada.

EXCLUSIONS
This warranty does not cover any:
1. Shipping, labor, or material charges.
2. Damages resulting from transportation, installation, or servicing.
3. Damages resulting from accident, abuse, fire, flood, alteration, or acts of God (tampering, altering, defacing or removing the product serial number will
serve to void this warranty).
Damages resulting from use of the product in a corrosive atmosphere.
Damages resulting from inadequacy or interruption of electrical service or fuel supply, improper voltage conditions, blown fuses, or other like damages.
Cleaning or replacement of filters.
Damages resulting from failure o properly and regularly clean air and/or water side of condenser and evaporator.
Damages resulting from: (1) freezing of condenser water or condensate; (1l) inadequate or interrupted water supply; (111) use of corrosive water; (IV) fouling
or restriction of the water circuit by foreign material or like causes.
9. Damages resulting from operation with inadequate supply of air or water.
10. Damages resuiting from use of components or accessories not approved by UPG (vent dampers, etc.).
11. Increase in fuel or electric cost.
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULLAR PURPOSE.
SOME STATES DO NOT ALLOW THE DISCLAIMER OF IMPLIED WARRANTY, SO THAT THE ABOVE DISCLAIMER MAY NOT APPLY TO YOU.

SOME STATES ALLOW ONLY A PARTIAL LIMITATION ON IMPLIED WARRANTIES TO LIMIT THE DURATION OF IMPLIED WARRANTIES TO THE DURATION OF
THE EXPRESS WARRANTY. IN SUCH STATES, THE DURATION OF IMPLIED WARRANTIES IS HEREBY EXPRESSLY LIMITED TO THE DURATION OF THE
EXPRESS WARRANTY ON THE FACE HEREOF.

IN NO EVENT, WHETHER AS A RESULT OF BREACH OF WARRANTY OR CONTRACT, TORT (INCLUCING NEGLIGENCE) STRICT LIABILITY OR OTHERWISE,
SHALL UPG BE LIABLE FOR SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED TO LOSS OF USE OF THE EQUIPMENT
OR ASSOCIATED EQUIPMENT, LOST REVENUES OR PROFITS, COST OF SUBSTITUTE EQUIPMENT OR COST OF FUEL OR ELECTRICITY. THE ABOVE LIMITA-
TIONS SHALL INURE TO THE BENEFIT OF UPG'S SUPPLIERS AND SUBCONTRACTORS. THE ABOVE LIMITATION ON CONSEQUENTIAL DAMAGES SHALL
NOT APPLY TO INJURIES TO PERSONS IN THE CASE OF CONSUMER GOODS.

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, OR FOR STRICT LIABILITY
IN TORT, SO THAT THE ABOVE EXCLUSIONS AND LIMITATIONS MAY NOT APPLY TO YOU.

UPG DOES NOT ASSUME, OR AUTHORIZE ANY OTHER PERSON TO ASSUME FOR UPG, ANY OTHER LIABILITY FOR THE SALE OF THIS PRODUCT.
THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE.

© N oA

For Owner's Information:

PRODUCT MODEL. NO. INSTALLATION DATE
UNIT SERIAL NO. INSTALLING DEALER
Subject to change without notice. Printed in U.S A. 126874-UUM-G-0408

Copyright © 2008 by Johnson Cantrols, Inc. All rights reserved. Supersedes: 126874-UUM-F-0208

Johnson Controls Unitary Products
5005 York Drive
Norman, OK 7306
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CONTACT INFORMATION

» Go to website at www.york.com click on “contact”, then click on “contact form™ and follow the instructions.

« Contact us by mail:

Johnson Controls Unitary Products
Consumer Relations
5005 York Drive
Norman, OK 73069

This Heat Pump has been specially developed and built as a heat pump
to meet the dual needs of heating and coaling. It's not just an air condi-
tioner with extra parts. That's why you can rely on efficient, trouble-free
operation.

Your system is fully automatic. Set the thermostat and forget it. And it's
automatically protected from damage by voltage fluctuations or exces-
sive heating or cooling demands.

Your split system heat pump consists of two units - one installed out-
doors and one installed indoors. The indoor unit may be installed in a
basement, attic, or crawl space.

HOW YOUR HEAT PUMP WORKS

If your hand is wet and you blow on i, it feels cool because some of the
moisture is evaporating and becoming a vapor. This process requires
heat. The heat is being taken from your hand, so your hand feels cool.

That's what happens with a heat pump. During the cooling cycle, your
system will remove heat and humidity from your home and will transfer
this heat lo the outdoor air.

During the heating cycle, your system will remove heat and humidity
from the outdoor air and will transfer this heat to your home. This is pos-
sible because even 0°F outdoor air conlains a great deal of heat.
Remember that your heat pump doesn’t generate much heat, it merely
transfers it from one place to another.

SYSTEM OPERATICH

Your thermostat puts full control of the comfort level in your home at
your fingertips. DO NOT switch your thermostat rapidiy “On" and “Off"
or belween “Heal” to “Cool" This could damage your equipment. Always
allow at least 5 minutes between changes.

SETTING THE THERMOSTAT

Although thermostats may vary widely in appearance, they are all
designed to perform the same basic function: to control the operation of
your air conditioning or heat pump system. Regardless of size or shape,
each thermostat will feature a temperature indicator; a dial, arm, or
push button for selection of the desired temperature; a fan switch to
choose the indoor fan operation; and a comfort switch for you to select
the system mode of operation.

Only approved thermaostats have been tested and are fully compatible
with this equipment. Please be aware that many different thermostats
operale on batteries or "power stealing” principals. These types of ther-
mostats can not be supported as trouble free when used with this product.

A complete operating instruction is provided by the manufacturer for
each thermostat. Familiarize yourself with its proper operalion to obtain
the maximum comfort with minimum energy consumption.

If your system has been designed to allow both cooling and heating
operation, you may have either a manual change-over type, or a pro-
grammable electronic type thermostat.

Manual change-over simply means that the comfort switch must be
manually positioned every time you wish to switch from the cooling ta
heating or heating to cooling modes of operation.

The computerized electronic thermostat is actually a sophisticated elec-
tronic version of a manual change-over type. This thermostat includes
fealures which allow “set-back” temperature variations for periods of
sleep, or while you are away during the day, and means energy savings
for you. The thermostat also features a digital clock.

126874-UUM-G-0408
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A CAUTION]

The main power lo the system must be kept “ON" at all times to
prevent damage to the outdoor unit compressor. If necessary,
the thermostat control switch should be used to turn the system
“OFF". Should the main power be disconnected or interrupted
for 8 hours or longer, DO NOT attempt to start the system for 8
hours after the power has been restored to the outdoor unit. If
heat is needed during this 8 hour period, use emergency heat.

Fan Operation Selection

A mulli-position fan swilch allows you to choose the type of fan opera-
tion of the indoor fan.

AUTO - With the thermostat fan switch set to *AUTO”, the fan will run
intermittently as required for either heating or cooling. This position will
provide the lowest operating cost. If you purchased one of our thermo-
stats, they have an Inteliigent fan mode which continually circulates the
air during occupied modes or when you are at home, and can cycle the
fan during unoccupied mode or during the night while you sleep to fur-
ther conserve energy.

ON - If the fan switch is set to “ON", the indoor fan will not shut off. How-
ever, the system will still operate as required by room temperatures.
This provides continuous air filtering and more even temperature distri-
bution throughout the house, which is especially useful in houses with
basements.

Usually during spring and fali, when neither heating nor cooling is
required, you may want to run only the fan to ventilate, circulate, and fil-
ter the air in your home or building. Set the comfort control switch to
“OFF" and the fan swilch 1o "ON". Be sure to return the switches to their
original positions for normal operation.

Heating Cycle

With the thermostat in the heating position, and the outdoor lempera-
ture in the range of 20 to 30° or below, the outdoor unit will generally run
100%of the time.

All systems can be equipped with balance point control to provide even
more efficient operation. This control will prevent the electric heater
from being energized when the outdoor air is above some predeter-
mined temperature setting (0 to 45°F). At higher temperatures, your
system will provide all the heat your home will ever need. At lower tem-
peratures, the auxiliary heat will be energized to keep your home com-
fortable.

When the outdoor air is cool and moist, frost may form on the surface of
your outdoor coil. When this frost builds to a certain point, your system
will switch to a defrost cycle. Although you may feel cooler air coming
from your registers, DO NOT adjust your thermostat. The frost will melt
quickly, and your system will retum to normal operation automatically.

Cooling Cycle

Switch your thermaostat to cool.Select a comfortable thermostat temper-
ature setting, typically between 75 and 80°. Comfort sensations vary
with individuals. The lower the indoor temperature desired, the greater
will be the number of hours your unit must aperate.

Set your thermostat 2 or 3°F below normal several hours before enter-
taining large groups during hot weather. People give off considerable
heat and moisture.

On an extremely hot day, the indoor temperature may rise 3 to 6°F
above the thermostat setting. Properly selected equipment does not
have the capacity to maintain a constant indoor temperature during the
peak load. Over-sizing your system to handle this peak load is not prac-
tical because the oversized system would operate much less efficiently
at all other conditions.

TO MAXIMIZE OPERATING EFFICIENCY

HEATING CONSERVATION

For the most efficient operation, keep storm windows and doors closed
all year long. They not only help insulate against heat and cold, but they
also keep out dirt, pollen and noise.

Closing drapes at night, keeping fireplace dampers closed when not in

use, and running exhaust fans only when necessary will help you to
retain the air you have already paid to healt.

Keep lamps, televisions, or other heat producing sources away from the
thermostat. The thermostat will sense this extra heat and will not be
able to maintain the inside temperature to the desired comfort level.

COOLING CONSERVATION
To comfortably cool your home, your heat pump must remove both heat

and humidity. Don't turn your system off even though you will be away
all day. On a hot day, your system may have to operate between 8 to 12
hours to reduce the temperature in your home to a normal comfort level.
iKeep windows closed after sundown. While the outdoor temperature at
night may be lower than indoars, the air is generally loaded with mois-
ture which is soaked up by furniture, carpets, and fabrics. This moisture
must be removed when you restart your system.

The hotter the oulside temperature, the greater the load on your sys-
tem. Therefore do not be alarmed when your system continues to run
after the sun has set on a hot day. Heat is stored in your outside walls
during the day and will continue to flow into your home for several hours
after sunset.

Use your kitchen exhaust fan when cooking. One surface burner on
“HIGH" requires one ton of cooling. Turn an your bathroom exhaust fan
while showering to remove humidity. However, exhaust fans should not
be run excessively. It would decrease efficiency by removing condi-
tioned air.

You can also help your system in the summer by closing drapes or
blinds and by lowering awnings on windows that get direct sunlight.

CARE OF SYSTEM

IMPORTANT: The Owner/user should not attempt to disassemble the
equipment nor perform the periodic maintenance unless they are expe-
rienced and qualified to do so.

A periodic inspection, cleaning, lubrication and adjustment of your heat
pump is available from your dealer. Be sure lo ask him about this ser-
vice.

For those who prefer to do-it-yourself, follow the instructions below to
care for your system.

COIL CARE

Keep the outdoor unit free of loose snow, foliage, grass clippings,
leaves, paper, and any other material which could restrict the proper air
flow in and out of the unit. The coil may be vacuumed to remove any
debris from between the fins. However, don't knock ice off the outdoor
unit’s coil surface following an ice or severe snowstorm. The blows
could mash the coil fins shut (blocking air passage), or break the refrig-
erant tubing allowing the refrigerant to escape.

If the coil becomes excessively dirty, turn the main disconnect switch to
“OFF" and wash the coil with your garden hose. Avoid getting water into
the fan motor and control box. Flush dirt from base pan after cleaning
the coil.

CARE OF FAN MOTORS

Some fan motors are provided with |ubrication ports. Inspect your
indoor and outdoor units to determine whether or not lubrication ports
are provided.

Johnson Controls Unitary Products
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The fan motor is shipped with an oil supply which will last for several
years under normal operating conditions. After this time, each motor
bearing should be oiled with 10-15 drops (approximately 1/4 teaspoon)
of SAE 20 non-detergent electric motor oil or automobile cil. DO NOT
use definite purpose oils such as sewing machine, cleaning, rust pre-
ventative, cutting, household, etc.

SCHEDULE FOR RELUBRICATION

Running Hours Environment
Per Day Normal Dirty
0-8 Every 5 Yrs. Every 4 Yrs.
9-16 Every 4 Yrs. Every 3 Yrs.
17-24 Every 3 Yrs. Every 2 Yrs.

Do not over oil

If your system is an Add-on type, (installed in conjunction with a stan-
dard furnace) inspect your furnace blower motor and care for it in the
same way.

FILTER CARE

Inspect the air filter(s) at least once a month. If they are dirty, wash
reusable filters with a mild detergent per manufacturer’s recommenda-
tions. Replace disposable filters with new filters.

Install the clean filters with “air flow” arrow in the same direction as the
air flow in your duct. Filters should be clean to assure maximum efii-
ciency and adequate air circulation. Drapes, furniture or other obstruc-
tions blocking your supply and return air grilles will also decrease
efficiency.

OUTDOOR UNIT FINISH

If you wish to maintain the finish of the outdoor unit, it can be polished
with car wax. It is recommended the unit be cleaned with soap and
water prior to waxing.

TROUBLESHOOTING GUIDE
PROBLEM CHECK ACTION TO TAKE FAULT CODE

1. Thermostat for proper settings. Set thermostat to proper setting. -

2. Circuit breakers and fuses. Reset circuit breakers - Replace blown fuses. -

No Heat 3. Check outdoor unit for dirty coil (Cooling). Clean coail, see “COIL CARE" section. 2

or 4. Outdoor unit for snow accumulation. (Heating). |Remove loose snow only. 3

Cooling 5. Indoar unit for dirty filter (Heating). Clean or replace, see “FILTER CARE" section. 2

6. Emergency heat light status on thermostat. Check 1 -5, call qualified service person. 2

Light on = Malfunction Check 1 - 5, call quaiified service person. -

Light flashing = Malfunction Check 1 - 5, call qualified service person with fault code.

W?t on Floor Condensate drain and “P” trap Remove blockage, usually mold or fungus. -

or in Furnace
CLEARANCES PARTS INFORMATION

The minimum clearances shown below must be maintained should any
patio or yard improvements be done around the outdoor unit.
Top 60" Sides 127
Rear 127 Frant* 24"
* Service access panel
POWER INTERRUPTION

When ice, snow, wind storms, etc. disrupt electrical power supply to
your house, proceed as follows:

Heating Season
1. Switch thermostat to emergency heat.
NOTE: There will be no heat available until power is re-established.

2. Leave on emergency heat for at least 8 hours after electrical
power is re-established if the power was off more than 8 hours.

3. Switch thermostat back to heating or auto.

Cooling Season
1. Switch thermostat to OFF position.

2. Do not switch to cooling or auto until electrical power has been re-
established for 8 hours if the power was off more than 8 hours.

SERVICE CALLS

There are a few instances where you can avoid unnecessary service
calls. (See Troubleshooting Guide above). Some models provide fault
codes. The flashing light on the system thermostat is capable of provid-
ing you with time and money saving information. The fault code num-
bers listed can be handled by taking the corrective action indicated. Call
qualified service person if displaying fault code numbers not listed.

Replacement parts are available from local contractor/dealers or the
nearest distribution center.

CHARACTERISTICS OF HEAT PUMPS

A CONSTANT HEAT

Heat pumps have a noticeable cooler supply air temperature than fur-
naces. The common practice of over-sizing furnaces contributes to an
“off-and-on again” operation with short blasts of hot supply air. The heat
pump system is sized more closely to the heating needs of your home.
Heat is supplied at a lower temperature over a longer period of time to
provide a more constant heat, and it may give you the impression that
your system “never stops running”.

WATER RUN-OFF

During the heating cycle, in mild weather you may notice water running
off the outdoor coil. Moisture from the air is condensed on the outside
surface of the coil where it gathers and runs off. No need for alarm, your
unit has not sprung a leak!

OUTDOOR COIL DEFROSTING

At certain outdoor conditions (low temperature, high humidity), frost
may build up on the coil of the outdoor unit. In order to maintain heating
efficiency, the system will automatically defrost itself. Steam rising from
the outdoor unit is normal and is an indication of proper operation. The
vapor cloud will only last for a few minutes. When the defrost cycle is
completed, the system will automatically switch back to heating. Auxil-
iary heat is automatically energized to maintain comfort during defrost.

Johnson Controls Unitary Products



UER’S INFORMATION
MANUAL

AR HANDLERS
MODELS: ALL

AHU-1M;2M; 3M; AHU-3D

4, I
oy RN
150 9001

Certified Quality
Management System

CONTACTINFORMATION . ...ttt 1
HOW YOUR AIRHANDLERWORKS ... ..iiiiiiie i 1
SYSTEM OPERATION ... ..ttt iiiiiirieecnnenianans 1

SETTING THETHERMOSTAT . ... it 1

Fan Operation Selection ............ ... .. i .. 2
Heating Cycle ... ... e 2
CoolingCycle ... i e 2

MANUAL CHANGE-OVER THERMOSTAT ................... 2

ELECTRONIC THERMOSTAT . ...ttt i i 2
TO MAXIMIZE OPERATING EFFICIENCY .......covivennennnn. 2

HEATING CONSERVATION ... ... ..t 2

COOLING CONSERVATION .. ..ot iie e 2

CAREOFSYSTEM .....iiiiiiiiiniiiniinanenans .
MOTOR LUBRICATION ... i 3
PERIODICINSPECTION ... ... .. it 3

Periodic Inspection .. ... ... ... . 3
AIRFILTERS .. i e e e 3
Filter Care . .. ..o 3
Removing Internally Mounted Air Filters . ................... 3
For Exlernally Mounted AirFilters . ........................ 3
Howito CleanyourFilter ... ... ... .. .. ... ... ..., 3
CONDENSATEDRAINLINES ........ ... . ..., 3
COILCLEANING . ... e e 3
BLOWERCARE ...... ...t 4

CONTACT INFORMATION

* Go to website at www.york.com click on “contact”, then click on “contact form” and follow the instructions.

» Contact us by mail:

York International
Consumer Relations
5005 York Drive
Norman, OK 73069

This high efficiency Air Handling system has been precision engi-
neered, manufactured of high quality materials, and passed many rigor-
ous tests and inspections to ensure years of satisfactory service. That's
why you can rely on efficient, trouble-free operation. Your system is
fully automatic. Set the thermostat and forget it. And it's automatically
protected from damage by voltage fluctuations or excessive heating or
cooling demands. Your Air Handler is actually two units — the indoor air
blower and the indoor refrigeration coil, part of the outdoor AC or Heat
Pump system installed with this Air Handler. You may also have an
Electric Resistance Heater kit installed in this air handler.

Failure to follow the safety wamings exactly could result in serious
injury, death or property damage.

A fire or electrical hazard may result causing property damage, per-
sonal injury or loss of life.

SECTION I: HOW YOUR AIR HANDLER
WORKS

If your hand is wet and you blow on it, it feels cool because some of the
moisture is evaporating and becoming a vapor. This process requires
heat. The heat is being taken from your hand, so your hand feels cool.
That's what happens with a heat pump. During the cooling cycle, your
system will remove heat and humidity from your home and will transfer
this heat to the outdoor air. During the heating cycle, your system will
remove heat and humidity from the outdoor air and will fransfer this heat
to your home. This is possible because even 0°F outdoor air contains a
great deal of heat.

Remember that your heat pump doesn’t generate much heat, it merely
transfers it from one place to another.

SECTION lI: SYSTEM OPERATION

Your thermostat puts full control of the comfort level in your home at
your fingertips. DO NOT switch your thermostat rapidly “On™ and “Off"
or between "Heat” to “Cool” This could damage your equipment. Always
allow at least 5 minutes between changes.

SETTING THE THERMOSTAT

Although thermostats may vary widely in appearance, they are all
designed 1o perform the same basic function: to control the operation of
your air conditioning or heat pump system. Regardless of size or shape,
each thermostat will feature a temperature indicator; a dial, arm, or
push bulion for selection of the desired temperature; a fan switch to
choose the indoor fan operation; and a comfort switch for you to select
the system mode of operation,

Only approved thermostats have been tested and are fully compatible
with this equipment. Please be aware that many different thermostats
operate on batteries or “power stealing” principals. These types of ther-
mostlats can not be supported as trouble free when used with this product.

A complete operating inslruclion is provided by the manufacturer for
each thermostat. Familiarize yourself with ils proper operation to obtain
the maximum comfort with minimum energy consumption.

If your system has been designed to allow both cooling and heating
operation, you may have either a manual change-over type, or a pro-
grammable electronic type thermostat,

Manual change-over simply means that the comfort switch must be
manually positioned every time you wish to switch from the cooling to
heating or heating to cooling modes of operation.

The computerized electronic thermostat is actually a sophisticated elec-
tronic version of a manual change-over type. This thermostat includes
features which allow “set-back” temperature variations for periods of
sleep, or while you are away during the day, and means energy savings
for you. The thermostat also features a digilal clock.

160619-UUM-C-1106
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Fan Operation Selection

A multi-position fan switch allows you to choose the type of fan opera-
tion of the indoor fan.

AUTO - With the thermostat fan switch set to *AUTO”, the fan will run
intermittently as required for either heating or cooling. This position will
provide the lowest operating cost. If you purchased one of our thermo-
stats, they have an Intelligent fan mode which continually circulates the
air during occupied modes or when you are at home, and can cycle the
fan during unoccupied mode or during the night while you sleep to fur-
ther conserve energy.

ON - If the fan switch is set to “ON”, the indoar fan will not shut off. How-
ever, the system will slill operate as required by room temperatures.
This provides continuous air filtering and more even temperature distri-
bution throughout the house, which is especially useful in houses with
basements.

Usually during spring and fall, when neither heating nor cooling is
required, you may want to run only the fan to ventilate, circulate, and fil-
ter the air in your home or building. Set the comfort control switch to
“OFF" and the fan switch to “ON”. Be sure to return the switches to their
original positions for normal operation.

Heating Cycle

With the thermostat in the heating position, and the outdoor tempera-
ture in the range of 20 to 30° or below, the outdoor unit will generally run
100%of the time.

All systems can be equipped with balance point control to provide even
more ellicient operation. This control will prevent the electric heater
from being energized when the outdoor air is above some predeter-
mined temperature setting (0 to 45°F). At higher temperatures, your
system will provide all the heat your home will ever need. At lower tem-
peratures, the auxiliary heat will be energized to keep your home com-
fortable.

When the outdoor air is cool and moist, frost may form on the surface of
your outdoor coil. When this frost builds to a certain point, your system
will switch to a defrost cycle. Although you may feel cooler air coming
from your registers, DO NOT adjust your thermostat. The frost will melt
quickly, and your system will return to normal operation automatically.

Cooling Cycle

Switch your thermostat to coal.Select a comfortable thermostat temper-
ature setling, typically between 75 and 80°. Comfort sensations vary
with individuals. The lower the indoor temperature desired, the greater
will be the number of hours your unit must operate.

Set your thermostat 2 or 3°F below normal several hours before enter-
taining large groups during hot weather. People give off considerable
heat and moisture.

On an extremely hot day, the indoor temperature may rise 3 to 6°F
above the thermostat setting. Properly selected equipment does not
have the capacity to maintain a constant indoor temperature during the
peak load. Over-sizing your system to handle this peak load is not prac-
tical because the oversized system would operate much less efficiently
at all other conditions.

MANUAL CHANGE-OVER THERMOSTAT

COOLING YOUR HOME: With the comfort control switch in the
“COOL" paosition, the system will operate as follows: When the indoor
temperature rises above the level indicated by the temperature adjust-
ment setting, the system will start. The outdoor unit will operate and the
indoor fan will circulate cool, filtered air. When the room temperature is
lowered to the setting selected, the system will shut off.

HEATING YOUR HOME: If your system includes a heating unit and the
comfort controi switch is in the “HEAT" position, the system will operate
as follows: When the indoor temperature drops below the level indi-
cated by the temperature adjustment setting, the system will start. The
heating system will operate and the indoor fan will circulate warm, fil-
tered air. When the room temperature rises to the selling selected, the
system will shut off.

Whether heating or cooling, the fan will continue to operate if the fan
switch was set in the “ON or Intelligent” position. The “AUTO” setting on
the fan switch will allow the fan to shut off when your system does.

ELECTRONIC THERMOSTAT

The computerized electronic thermostat, when programmed, will func-
tion automatically to operate the system as follows: When the indoor
temperature rises above the higher (COOL) setting, the outdoor unit will
operate and the indoor fan will circulate cool, filtered air. When the room
temperature is lowered to the selected level, the system will shut off.
When the indoor temperature drops below the lower (HEAT) setting, the
heating system will operate, and the indoor fan will circulate the warm,
filtered air. When the indoor temperature rises to the selected setting,
the system will shut off. The indoor fan will either shut off or run continu-
ausly, depending upon your choice of fan switch setting.

SECTION IlI: TO MAXIMIZE OPERATING
EFFICIENCY

HEATING CONSERVATION

For the most efficient operation, keep storm windows and doors closed
all year long. They not only help insulate against heat and cold, but they
also keep out dirt, pollen, and noise.

Closing drapes at night, keeping fireplace dampers closed when not in
use, and running exhaust fans only when necessary will heip you to
retain the air you have already paid to heat.

Keep lamps, televisions, or other heat producing sources away from the
thermostat. The thermostat will sense this extra heat and will not be
able to maintain the inside temperature to the desired comfort level.

COOLING CONSERVATION

To comfortably cool your home, your air conditioner must remove both
heat and humidity. Don't turn your system off even though you will be
away all day. On a hot day, your system may have to operate between 8
to 12 hours to reduce the temperature in your home to a normal comfort
level.

Keep windows closed after sundown. While the outdoor temperature at
night may be lower than indoors, the air is generally loaded with mois-
ture which is soaked up by furniture, carpets, and fabrics. This moisture
must be removed when you restart your system.

The hotler the outside temperature, the greater the load on your sys-
tem. Therefore do not be alarmed when your system continues to run
after the sun has set on a hot day. Heat is stored in your outside walls
during the day and will continue to flow into your home for several hours
after sunset.

Use your kitchen exhaust fan when cooking. One surface burner on
“HIGH" requires one ton of cooling. Turn on your bathroom exhaust fan
while showering to remove humidity. However, exhaust fans should not
be run excessively. It would decrease efficiency by removing condi-
tioned air.

You can also help your system in the summer by closing drapes or
blinds and by lowering awnings on windows that get direct sunlight.

Unitary Products Group
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SECTION IV: CARE OF SYSTEM

IMPORTANT: The owner/user should not attempt to disassemble the
equipment nor perform periodic maintenance unless they are experi-
enced and qualified to do so.

A periodic inspection, cleaning, lubrication, and adjustment of your heat
pump is available from your dealer. Be sure to ask him about this ser-
vice.

For those who prefer to do-it-yourself, follow the instructions below to
care for your system.
MOTOR LUBRICATION

The motors in these Air Handlers are permanently lubricated, and do
not require periodic oiling.

PERIODIC INSPECTION
Periodic Inspection

Electric Shock and Movmg Parts Hazards are present behmd the
Blower & Coil access panels. Presenting risk of Personal Injury
and/or Fire or Electric Shock, potentially causing property damage,
personal injury, and/or loss of life. The only owner serviceable part
is the filter behind the bottom filter access panel

Every time the filters are changed, the following items should be visu-
ally inspected:

« Check unit exterior to be sure it is in good condition and that there
are no obvious signs of deterioration.
* Check the drain lines to make sure there are no cracks, leaks or
blockages.
= Check the area around the unit and all registers and grilles — to
maintain good air flow.
Periodic inspection by a qualified service technician is highly recom-
mended.
Cleaning & maintenance of the Air Handler interior and its components
must only be done by a qualified service professional.
For more information, or if you have questions about the operation of
your Air Handler, Or if you suspect your unit is malfunctioning or in need
of service or repair
+ Call a certified dealer or servicing contractor to check and/or
clean your Air Handler.

AIR FILTERS

Air fillers maybe internally or externally mounted. Dirty filters greatly
restrict the flow of air and may cause damage to the moving parts. If the
filters become clogged the Electric Heaters and blower motor could
overheat resulling in a potentially dangerous situation. The filters
should be checked every month. On new construction, check the filters
every week for the first four weeks and every three weeks after that,
especially if the indoor fan is running continuously. When replacing the
filter(s) you must use filters that are the same size as those recom-
mended in Table 1. Never operate your Air Handler without a suitable
air filter.

Filter Care

Inspect the air filter every month. If dirty, wash reusable filters with a
mild detergent per manufacturer's recommendations. Replace dispos-
able filters with new filters. Filters should be clean to assure maximum
efficiency and adequate air circulation. Drapes, fumiture or other
obstructions blocking your supply and return air grilles will also
decrease efficiency.

An air filter was supplied by your dealer with you new Air Handler. A T"
filter rack compartment was buili-in on your new Air Handler and may
use either a 1" disposable filter or a permanent washable filter media
per Table 1.

TABLE 1:
Cabinet Size | Disposable Filter Size for Built-in Filter Compartment
B 16"x20"x1"
C 20"x20"x1"
D 22"x20"x1"
. R Permanent Washable Filter Part Numbers for
Cabinet Size Built-in Filter Compartment
B S1-1PF0601BK
C S1-1PF0602BK
D S1-1PF0603BK

A CAUTION!

Equ:pmenr should never to operated without filters

Removing Internally Mounted Air Filters

This Air Handler may have a filter located on bottom of the unit behind
the filter access panel.

1. Remove filter access panel by flipping the levers on each side of
lhe cabinet outward, to release the panel.

2. Install the clean filters with “air flow” arrow in the same direction as
the air flow in your duct.

3. Replace the panel and push levers in to secure the panel.
For Externally Mounted Air Filters

This air filter should be located in a rack atlached to the casing of the
Air Handler or placed in the return air duct, or wall mounted filter grille.

Replace throw away filter(s) with the same size new filter(s).
Throw away filter(s) may be replaced with cleanable filter(s) at this time.

Cleanable filter(s) may be cleaned as described in the Manufacturer
instructions

How to Clean your Filter

Permanent type, washable, High-velocity fillers may be cleaned with a
vacuum cleaner or taken away from the unit & washed with a garden
hose. Be sure to shake off excess water and allow filter to completely
dry before re-installing the filter.

CONDENSATE DRAIN LINES

Coils maybe included in the air handler or separately mounted. During
the cooling season check the condensate drain lines to be sure that
condensate is flowing from the primary drain but not from the secondary
drain. If condensate ever flows from the secondary drain the unit should
be promptly shut off and the condensate pan and drains cleaned by a
qualified sevice technican 1o insure a free flowing primary drain.

COIL CLEANING

If an inspection by a qualified sevice technician indicates the coil needs
to be cleaned, it should be washed with Calgon Coilclean (mix one part
Coilclean to seven parts water). Allow solution to remain on coil for 30
minules before rinsing with clean water. Solution should not be permit-
ted to come in contact with painted surfaces.

| ACAUTION|

Coil cleaning solutions must be diluted according to fhe manufac-
turer’s instructions. The use of undiluted coil cleaning solutions on
the coil WILL damage the coil coating.

Unitary Products Group




BLOWER CARE — : P P S

AWARNING s

Even with good filters properly in place, blower wheels and motors will
become dust laden after long months of operation. The entire blower

assembly should be inspected annually. If the motor and wheel are Make sure you DO NOT move the clip on weight on the
heavily coated with dust, they can be brushed and cleaned with a vac- indoor fan wheef when cleaning the wheel. This weight is
uum cleaner. If the blower cannot be properly cleaned without removing used to balance the wheel. Moving the weight will cause
it from the furnace, then this service must be performed by a qualified the fan wheel to vibrate.

service agency.

TROUBLESHOOTING GUIDE
PROBLEM CHECK ACTION TO TAKE FAULT CODE

1. Thermostat for proper settings. Set thermostat to proper setting. -

2. Circuit breakers and fuses. Reset circuit breakers - Replace blown fuses. -

No Heat 3. Check outdoor unit for dirty coil (Cooling). Clean coil, see “COIL CARE" section. 2

or 4. Outdoor unit for snow accumulation. (Heating). |Remove loose snow only. 3

Cooling 5. Indoor unit for dirty filter (Heating). Clean or replace, see “FILTER CARE" section. 2

6. Emergency heat light status on thermostat. Check 1 - 5, call qualified service person. 2

Light on = Malfunction Check 1 - 5, call qualified service person. -

Light flashing = Malfunction Check 1 - 5, call qualified service person with fault code. -

W?t on Fioor Condensate drain and “P” trap Remove blockage, usually mold or fungus. -
or in Furnace

Subject to change without notice. Printed in U.S.A. 160619-UUM-C-1106
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( Installation & Maintenance Instructions |

Dear Owner,

Congratulations! Thank you for purchasing this new heater by Marley Engineered Products. You have made a wise invest-
ment selecting the highest quality product in the heating industry. Please carefully read the installation and maintenance
instructions shown in this manual. You should enjoy years of efficient heating comfort with this product from Marley

Engineered Products... the industry’s leader in design, manufacturing, quality and service.

... The Employees of Marley Engineered Products

N\ WARNING A\

Read Carefully - These instructions are written to help you prevent
difficulties that might arise during instailation of heaters. Studying
the instructions first may save you considerable time and money
later. Observe the following procedures and cut your installation
fime to a minimum. To reduce risk of fire, electric shock or falling:

1. Read all instructions before using the heater.

2. Do NOT use this heater as a residential or household heater.

3. This heater is hot when in use. To avoid burns, da not let bare
skin touch hot surfaces. Keep combustible materials, such as
furniture and papers at least 5 feet from the front of the heater.

4. Always disconnect the heater when not in use.

5. To prevent possible electrical shock, disconnect ALL power
coming to heater at main service panel before wiring or
servicing.

6. All wiring must be in accordance with the National and Local
Electrical Codes and the heater must be grounded as a
precaution against possible electrical shock.

7. Verify the power supply voltage coming to the heater matches
the ratings printed on the heater nameplate before energizing.

8. This heater is NOT suitable for use in hazardous locations as
described by the National Fire Protection Association (NFPA).
This heater has hot and arcing or sparking parts inside. DO NOT
use in areas where gasoline, paint or other flammable liquids are
used or stored.

9. This heater is intended for Ceiling Installation ONLY (except as
noted below.). The following clearances MUST be maintained:
a) Top of heater to ceiling - 24" (640 mm)

b) Bottom of heater to floor - 10' (3048 mm)

c) Side of heater to wall - 36" (914 mm)

d) End of heater to wali - 36" (914 mm)

e) Side of heater to side of adjacent heater - 36" (914 mm)
f) End of heater to end of adjacent heater - 36" (314 mm)

10.

1

g

12.

13.

14.

Under special controlled conditions this heater may be
converied for use as a movable heater by instaliation of the
optional Portable Cart Kit, Cord Kits, Grille Kit and Tip Over Kits.
Extreme care must be taken when using this heater as a
movable unit! The heater operates at very high
temperatures and could cause a fire if placed too close to
combustible materials. NEVER OPERATE THIS HEATER AS
A MOVABLE UNIT WHILE UNATTENDED. Always maintain at
least the minimum clearances as stated above. [f the Tip Over
Kit is not provided, the heater could cause a fire if it falls over.

. Heater MUST be securely fastened to the building structure to

prevent it from falling.

DO NOT stack or store combustible materials in the radiation
path under the heater. At least 5' (1524 mm) clearance MUST be
maintained between bottom of heater and combustibies.

If used as a cord connected movable heater, always make sure
the outlet or power source to which the heater is connected is
properly grounded. Use of the heater with an extension cord is
not recommended. If one must be used, it must be provided
with a grounding conductor and must be raled to handle a load
of at least 125% of the maximum heater ampere load. Always
inspect the cord for damage before each use and do not use if
damaged. Route cord so it is not subject to being damaged
during use.

In order to prevent equipment damage, protect with a ground
fault device such as Marley Engineered Products WMGF240 for
240V heaters and WMGF480 for 480 volt heaters.

. Use this heater only as described in this manual. Any other use

nol recommended by the manufacturer may cause fire, electric
shock or injury fo persons.

SAVE THESE INSTRUCTIONS




INSTALLATION

The Marley Engineered Products radiant heater .i§ shigped
fully assembled. The heater can be hung from the ceiling with 4
chains or rigid angle brackets attached to the heater brackets
located on the back of the heater, for 2 and 4.5 kW heaters,
chains can be attached to the four holes in the corners of the back
reflector. Optional hanging chain kits are available for these
heaters that will atiow for installations 2 to 6 feet from the ceiling.
(Model MHK) (See Figure 1.) Minimum spacings:

Ceiling to top of heater is 2 feet.

Wall to sides of heater is 3 feet.

Floor to bottom of heater is 10 feet.

NOTE: Installer should consuli state and lecal socd 2
any applicable requirements regarding this instz!

and meet

3' (914.4mm) Min.
Wwall

wali Heater T

TOPRP VIEW
IQ"— 3' (914.4ram) Min.
Ceiling
Chain— | T
2' (609.6mm) Min.
Wwall SIDE VIEW

10’ (3048mm) Min.

Figure 1 Floor

WIRING

N\ WARNING /A\

ELECTRIC SHOCK HAZARD. Disconnect all power before
instailing or servicing heater. Failure to do so could result in
personal injury or property damage. Heater must be effectively
grounded in accordance with the National Electrical Code,
NFPA 70.

All electrical wiring must be done by a qualified person in
accordance with National Electrical Code (NEC) and meet all
state and local regulations.

1. Use heater only at the voltage specified on the nameplate.

2. Branch circuit wire for connection to heater must be at least
90°C wire. Use copper conductors only.

3. Heater can be wired with rigid or flexible conduit.

4. Refer to Table 1 for proper supply wiring size.

5. The heater connection points are located in the gasketed
terminal enclosure. To remove cover, remove 4 screws on the
cover. Remove the cover to expose wiring connection points.

6. Agreen ground terminal is provided in the bottom of the
enclosure. The ground wire should be connected before other
connections are made.

¥, Altach power to pigtail leads L1 and L2 (or L1, L2 & L3 ¢n 3
phese moddals) using appropriate listed connectors.

3121 AL S element heaters are factory pre-wired for 3-phase
delta operation. Some units can be converted to single phase
operation by changing the wiring. Refer to Table 1 for those
heaters that can be converted to single phase. The appropriate
wiring diagram (Figure 2) is also located on the bottom of the
enclosure.

INSTRUCTIONS FOR FIELD CONVERSION
FOR 3 PHASE TO 1 PHASE

. Remove nuts from all terminals.

2. Remove all pigtail leads and hat shaped buss bar.

3. Remove end of lead wire on terminal 5 and slip onto
terminal 4.

4. Remove lead wire attached to instruction sheet and connect
between terminals 4 and 6.

5. Install hat shaped buss bar between terminals 3 and 5.

6. Place pigtail lead marked “L1" on to terminal 2 and pigtail lead
marked “L2" on to terminal 6.

7. Install nuts and tighten.
8. Connect entrance wiring to pigtail leads “L1" and “L.2". Connect
ground to screw provided.

8. Inspect to make sure wiring is per “Single Phase Wiring”
above.

—_

BACK OF HEATER GRD L|1 l|“|3 WIRE NUTS (BY OTHERS)
T
1 2 [~ ¢
] é 5 6
THREE PHASE WIRING HAT SHAPED BUSS BAR
BACK OF HEATER Gﬂl; L|1 L|2 WIRE KUTS (8Y OTHERS)
1
9

Figure 2 SINGLE PHASE WIRING




OPTIONAL ACCESSORIES

Marley Engineered Product M series radiant heaters can be

amiicld modified by adding optional kits. Refer to Figure 3 to select

e proper Kit.

Portable Cart Kit

The portable cart kit can be used to convert a fixed overhead
unit into a portable heating device where a fixed installation is not
required. This kit includes whaels, legs, hancle, grili(s), baffle (if
req'd) and all of the necessary hardware to complete the
madification. See instruction shagt 5200-2648-##4#. for details.
“CAUTION - Use of this kit presants certain hazards
including risks for fire or burns. Exireine care must be talen
when use of anv itarley Enginsered Products heater with this
kit. See Warnings in front of this manual jor additional
details. As an added safety precaution, we strongly recom-
mend the Tip Over Kit and Grille Kit be used in conjunction
with the Portable Cart Kit. It will help reduce the risk of fire
if the heater and cart happen to fall over or if something hap-
pens to fall against the heater.”

Grill Kit

The grill kit consists of one (1.5, 2, 4.5 and 6 kW) or 2 grill
sections (13.5kW) and hardware to protect personnel from
coming into contact with hot radiant heating elements.
See instruction sheet 5200-2646-### for details.

Disconnect Kit

The disconnect kit consists of a complete assembly consisting
of a disconnect switch (3 Pole), power terminal block and all
hardware to complete the installation. This kit can be mounted to
both the fixed, overhead heater or the portable heater;
see instruction sheet 5200-2652-### for details.

Hanger Kit

Hanger kit model MHK include 24 feet of chain and four S
soks to mount the unit in a fixed overhead position using the
.niversal mounting brackets included on the heater. This kit
allows installation distances from the ceiling of 2 feet to 6 feet.
See installation diagram Fig. 1 on page 2.

Cord Kits (Portable Only)

Cord kits consist of 25 feet of 90°C cable and a right angle
cord fitting which can connect directly to the heater terminal box
or disconnect switch (if used). See instruction sheet
5200-2647-### for details

Tip Over and Ground Fault Kits

TOS240 Series Kit attaches to portable heater and de-
energizes the heater in the event it is tipped over.

WMGF240 Series Kit mounts to wall that de-energizes heater
prior to element failure.

See instruction sheet 5200-2652-###.

Figure 3 — Optional Accessory Selection Guide

Model Disconnect Wall Mount Portable
vode Kit Ground Fault Cart Kit**
M2081B Notify Factary
M20218 WMGF240
M2041B WMGF480
M2061B Notify Factory
M4581B Notify Factory
46218 WG45 WMGF240 M45
M45418 WMGF480
M45618 _ Notify Factory
M50838 PDS600S0 | tity Factory
M60238 WMGF240
M50718 WG60 Notiiy Factory M80
M60438 WhGFA80
MB60638 Holiy Factory -
M135838 Nolify Factory
M135238 WMGF240
M13571B WG135 Notify Factory M135
M135438 WKGF480
M135638 Notify Factory

Note: Order model MHK Hanging Kit to meunt M Series and N Series
infrared heaters. This kit comes complete with chain and hooks.

MAINTENANCE

sdoadh . S, . cid o ST R
, ZLECTRIC SHOCK HAZARD. Disconnect all power before
Iservicing or replacing heating elements.

The heater requires no special maintenance other than occa-
sional cleaning to prevent excess accumulation of dust and lint on
surfaces. It is important for the reflectors to be kept clean to
obtain the maximum radiant output. If used as a movable unit, the
cart and cord should be checked periodically to make sure the
hardware remains tight and cart and cord are not damaged. Do
not continue to use the heater if damaged.

Element Replacemant

1. Remove Terminal Box Cover.

2. Disconnect lead wires from heater terminals.
3. Remove safety grills (if installed).
4

. Remove retainer screw located on the reflector at the terminal
end.

5. Loosen (2), 3/8" nuts from the terminal box bracket located on
the back of the heater and slide the entire heating element
assembly out of the reflector assembly.

6. Remove wires and jumper straps as required to replace the
failed heating element(s).

7. Remove bulkhead fitting nuts and washers.

8. Remove failed element and replace with a new element.
Replace only with genuine Chromalox "Arctic End" elements.
Use of other elements will cause excess temperatures inside
terminal box.

9. Place gasket on the bulkhead fitting and insert terminals and
fittings into the element holes in the terminal box.

10.Place washers and nuts on bulkhead fittings and tighten.

11. Replace wiring and jumper straps.

12.Reassemble by following the reverse procedures (steps 5
through 1).

Table 1 — HEATER SELECTION CHART

Wire Ga. (Min.
L

Element
Type

Reflector
Angle

Ship
wi.

Model

Walts | Voils | Phase Avail,

M20818 208 NS | 14 NA
M20218 | 2000 | 240 18Ibs.| § | 14 NA
M2041B 480 NS | 14 NA
M20618 600 NS | 14 NA
Md581B 208 NS | 12 NA
Més218 | 4500 | 240 | 1 18ws.| § | 12 NA
Md5418 480 s | 14 NA
M45618 600 ) - NS | 14 NA
M6083B 240 [ 123 |20 Y™™ ghean NS | 10 12
M60238 208 | 143 s | 10 12
M60718 | 6000 | 240 | 1 25ms.| NS | 10 .
M6043B 480 | 1&3 s | 12 12
MB0G38 600 | 183 NS | g2 12
M135838 208 | 3 NS | NR 10
M135238 240 | 3 s | wR 10
M135718 | 13500 277 | 1 ssibs.| NS | 8 -
M135438 480 | 183 s | 12 12
M135638 600 | 183 NS |12 12




DIMENSIONS

2.0 kW 4.5 kW
Y —— 2 A .
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(293'5;""") (293.69mm) ) ) . . .
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Figure 4

LIMITED WARRANTY
All products manufactured by Marley Engineered Products are warranied against defects in workmanship and materials for one year from date of installation, except heat-
ing elements which are warranted against defects in workmanship and materials for five years 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 main-
tained in violation of the product's installation instructions. All claims for warranly 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 producls
to Marley Engineered Products Service Cenler. Within the limitations of this warranty, inoperative units should be returned to the nearest Marley authorized service cen-
ter or the Marley Engineered Products 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 available from Marley Engineered Products.

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
TH!S AGREEMENT. MARLEY ENGINEERED PRODUCTS SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES ARISING WITH RESPECT TO THE PROD-
UCT, WHETHER BASED UPON NEGLIGENCE, TORT, STRICT LIABILITY, OR CONTRACT.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above exclusion 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 Engineered Products in Benneltsville, SC, at 1-800-642-4328. Merchandise returned to the fac-
tory musl be accompanied by a return authorization and service identification tag, both available from Marley Engineered Producls. When requesting return authoriza-
tion, include all catalog numbers shown on the products.

HOW TO OBTAIN WARRANTY SERVICE AND
WARRANTY PARTS PLUS GENERAL INFORMATION

1. Warranty Service or Parts 1-800-642-4328 ,

2. Purchase Replacement Parts 1-800-654-3545 '\ M a r! e
Y7,

3. General Product Information www.marleymep.com

Note: When obtaining service always have the following: A g Engineered Products
1. Model number of the product j % An/SPX|Company
2. Date of manufaciure -
3. Part number or cescription 470 Beamy Spot Rd. East
Bennettsville, SC 29512 USA
PPDO57A
11-03

Part No. 5200-2645-000
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PLEASE READ AND FOLLOW THESE INSTRUC-
TIONS. LEAVE INSTALLATION INSTRUCTIONS
FOR USER TO READ.

Specifications

Cat. No. Volts Watts BTU/Hr. Amps
F-1500 120 1500 51,195 125
F-2008 208 2000 6826 9.8
F-2004 240/208 2000/1500 6826/5120 8.3/7.2
F-2007 2771240 2000/1500 6826/5120 7.218.2
F-1507 271 1500 5120 54
F-4008 208 4000 13.652 19.2
F-4004 240/208 4000/3000 13.652/10.239 16.7114.4
F-4007 2771240 400073000 13,652/10,239 14.41125

F-3007 271 3000 10,239 10.8

F-4804 240/208 4800/3600 16,382/12,287 20.0/17.3

F-4807 277/240 4800/3600 16,382/12,287 17.315.0

CUS

FILE #E21609

Accessories

Cat. No. Description

F-PE Pneumatic/Electric Switch. Factory set at 10 psig (69 kPa) to
“make” on pressure drop. May be field wired to “break” on
pressure drop. Pressure set point adjustable to 30 psig

(207 kPa).

F-R2 (24V) | Time Delay Relay. 45-60 seconds Lo close when energized.
F-R12 (120V)| Uses 120V or 24V power supply from remote source.

An|SPX|Company -
Ceiling Mounted Fan-Forced Heater
CONTRACTOR WARNING

THIS INSTRUCTION SHEET CONTAINS VITAL INFORMAT:ON
FOR THE PROPER INSTALLATION, USE, AND EFFICIENT
OPERATION OF THE HEATER. CAREFULLY READ THE MANU-
AL BEFORE INSTALLATION, OPERATION, OR CLEANING OF
THE HEATER. FAILURE TO ADHERE TO THE INSTRUCTIONS
COULD RESULT IN FIRE, ELECTRICAL SHOCK, DEATH, SERI-
OUS PERSONAL INJURY OR PROPERTY DAMAGE. SAVE
THESE INSTRUCTIONS AND REVIEW FREQUENTLY FOR CON-
TINUING SAFE OPERATION AND INSTRUCTING FUTURE
USERS.

1. To prevent a possible electrical shock, disconnect all power
coming to heater at main service panel before wiring or ser-
vicing.

2. All wiring must be in accordance with the National and Local
Electrical Codes and the heater must be grounded as a pre-
caution against possible electrical shock.

3. Verify the power supply voltage coming to the heater match-
es the ratings printed on the heater nameplate before energiz-
ing.

4. Do not install the heater closer than 12 inches (305mm) to
any wall.

5. Do not operate heater without front cover installed.

6. This heater is hot when in use. To avoid burns, do not let
bare skin touch hot surfaces.

7. Do not insert or allow foreign objects to enter any ventilation

or exhaust openings as this may cause an electric shock, fire,
or damage to the heater.

8. To prevent a possible fire, do not block air intakes or exhaust
in any manner. Keep combustible materials, such as boxes,
crates, etc., away from heater.

8. A heater has hot and arcing or sparking parts inside. Do not
use it in areas where gasoline, paint or flammable liquids are
used or stored.

10.Use this heater only as described in this manual. Any other
use not recommenced by the manufacturer may cause fire,
electric shock, or injury to persons.

11.This heater is not approved for use in corrosive atmospheres
such as marine, green house or chemical storage areas.

Installation of Recessed Mounted
Heater in Plaster Ceiling

F-TBF T-Bar Frame Kit.

FF-SM Surface Mounting Frame for surface installations.
Painted White.

F-T1 Single pole built-in thermostat kit.

FF-T2 Double pole buill-in thermostat kil.

F-TR4 208/240V Primary Transformer/24V Sec. and 24V Holding
Coil Control Relay.

F-TR7 277V Primary Transformer/24V Sec. and 24V Holding Coil
Control Relay.

FAN DELAY NOTE: A fan delay is standard on all units. In order to
have the fan delay operate correctly, separate wiring is required

between the heater and the wall thermostat. See warning, page 2.

WARNING

RISK OF FIRE - DO NOT INSTALL HEATER CLOSER THAN 12
INCHES (305mm) FROM ANY WALL.

RISK OF FALLING - THE HEATER BACK BOX MUST BE
SECURELY MOUNTED TO THE BUILDING STRUCTURE AND
THE BUILDING STRUCTURE MUST BE CAPABLE OF SUP-
PORTING THE HEATER WITH ALL ACCESSORIES. THE
HEATER WEIGHT IS AT LEAST 20 POUNDS (9 kg).

1. Determine the desired mounting location of the heater.

2.Cut a 14-1/2 inch (368mm) by 18-3/8 inch (467mm) hole in
the ceiling for the recessed back box, maintain 12 inch
(305mm) minimum distance between edge of hole and adja-

cent wall.

-



3.Bring the power supply cable to the heater location providing
at least 12 inches {305mm) of cable for wiring.

4. Remove front cover and heater assembly from carton.

NOTE: Screws to mount the front cover are packed sgpa-
rately in an envelopa. The kit contains four standard cross
recess screws and four spanner head screws in case tam-
per resistance is required.

5.Remove the heater assembly and disconnect switch assem-
bly from the back box.

6. Remove the desired knockout from the back box in the area
behind the disconnect switch, install cable clamp and bring
power supply cable into box leaving at least six inches of
cable in box for wiring.

7. Fit heater back box into hole in ceiling and secure in position
using mounting holes in side of back box with four fastenars
{not provided). See WARNING at beginning of this section.

8. If there are any accessories to be installed with this heater,
these should be installed at this time. Refer to the instruc-
tions provided with the accessories.

9. Remove the wiring compartment cover from heater assem-
bly by removing two screws. Mount the heater to the back
box using four screws previously removed in step 5.

10. Attach the supply ground conductor to the green colored

screw in the heater back box.

11. Connect the power supply lead wires to the blue colored

lead wires on the disconnect switch using appropriately
sized wire connectors. See Wiring Diagram, Figure 1.

DISCONNECT
SWITCH
Rl
POWER
SUNPLY ELEMENT
-0~ "o
v
:
! MOTOR  FAN DELAY
:
A q
.
: :
IN ORDER TO HAVE THE FAN DELAY
S P} S R ST
¢ |*\| oPTIONAL IRING | |
FIELD WIRING | THERMOSTAT  THE HEATER AND THE WALL
Figure 1 e THERMOSTAT.

WARNING

TO REDUCE RISK OF FIRE OR PERMANENT DAMAGE TO
HEATER, THERMOSTAT MUST NOT CUT POWER TO FAN.
THERMOSTAT MUST BE WIRED AS SHOWN IN WIRING DIA-
GRAM SO THAT IT CYCLES HEATING ELEMENTS ONLY.

12. Feed the heater (or accessory if provided) lead wires
through the smooth hole in the disconnect switch bracket
and connect these leads to the black colored lead wires
from the disconnect switch using appropriately sized wire
connectors.

13. Carefully bundle lead wires under disconnect switch brack-
et and secure bracket to back box using two screws
removed in step 5.

14. Install the wiring compartment cover removed in step 9.
Push the disconnect switch to the "ON” position.

15. Install the front cover using the four standard cross recess
or the spanner tamper resistant screws provided with the
heater.

installation of Heater Using the Cat. No. F-SM
Surface Mounting Frame

WARNING

RISK OF FIRE - DO NOT iNSTALL HEATER CLOSER THAN 12
INCHES (305mm) FROM ANY WALL.

RISK OF FALLING - THE HEATER BACK BOX MUST BE
SECURELY MOUNTED TO THE BUILDING STRUCTURE AND
THE BUILDING STRUCTURE MUST BE CAPABLE OF SUP-
PORTING THE HEATER WITH ALL ACCESSORIES. THE
HEATER WEIGHT IS AT LEAST 20 POUNDS (9 kg).

1. Determine the desired location for the heater.

2.Follow steps 3, 4, 5, and 6 of the “Installation of Recessed
Meunted Heater in Plaster Ceiling” instructions.

i 2 Vhe pewer supply cable must be routed between

the heater back box and the surface mounting frame.

3.Mount the back box to the ceiling using mounting holes in
the back of the back box and four fasteners (not provided).
See WARNING above.

4.Fit the Cat. No. F-SM Surface Mounting Frame over the
back box and secure in place with the two screws provided
in kit

5. Complete the installation by following steps 8 through 15 of
the “Installation of Recessed Mounted Heater in Plaster Ceil-
ing" instructions.

WARNING

RISK OF FIRE - DO NOT INSTALL HEATER CLOSER THAN 12
INCHES (305mm) FROM ANY WALL.

RISK OF FALLING - THE HEATER BACK BOX MUST BE
SECURELY MOUNTED TO THE BUILDING STRUCTURE AND
THE BUILDING STRUCTURE MUST BE CAPABLE OF SUP-
PORTING THE HEATER WITH ALL ACCESSORIES. THE
HEATER WEIGHT IS AT LEAST 20 POUNDS (9 kg).

Installation of Heater in T-Bar Ceiling
Using the Cat. No. F-TBF Kit

1. Determine the desired location for the heater.

2.Remove heater from carton, remove front cover, heater
assembly and disconnect switch from back box as described
in steps 4 and 5 of the “Installation of Recessed Mounted
Heater in Plaster Ceiling” instructions.

3.Mount the heater back box to the F-TBF kit frame using the
four screws provided with kit. See Figure 2.

Figure 2

4. Place the F-TBF frame with heater back box installed in ceil-
ing framing and secure in position. Secure the frame to the
building structure as necessary using appropriate wire to
prevent the heater and frame from falling.

5.Bring power supply cable to heater location, remcve the
desired knockout in back box and instail cable using an
appropriate cable clamp, leaving at least six inches (150mm)
of wire in box for connections.

NOTE: Power supply cable must enter back box in loca-
tion behind the disconnect switch assembly.

6.Complete the installation by following steps 8 through 15 of
the “Instaliation of Recessed Mounted Heater in Plaster Ceil-
ing" instructions.



Heater Check-Out end Operation

1.Turn the thermostat that is provided to control the heater to
the full counter-clockwise direction (LO or OFF setting).

2. Turn power to heater ON at main service panel.
3. Check heater to confirm it is not operating.

4.Turn thermostat to the full clockwise positon (HI setting).
This should energize the heater. In a short time, the fan
should come on and warm air should flow from the heater.

NOTE: This heater is provided with a fan delay control that
allows the heating element to warm prior to the fan coming
on. This delay will also allow the fan to operate for a short
period after the heating element has been turned off to
remaove the residual heat from the hezater.

5. After the room has reached the desired temperature, adjust
the thermostat back to the desired temperature setting. In a
short time, the fan should turn off.

NOTE: For the best results, the heater should be left “ON”

constantly during the heating season as the thermostat,

when properly set, will maintain the desired temperature.

Maintenance and Cleaning
Maintenance

Your heater is designed for years of trouble-free operation and
requires no special maintenance other than occasional clean-
ing. The motor is permanently lubricated.

Cleaning

Once each year, the heater should be cleaned to remaove dust
and other foreign material which has collected during the hsat-
ing season, as follows:

1. Turn power off at main switch.

2.Remove grille by removing four screws and turn disconnect
switch to the “OFF” position.

3. Use vacuum cleaner with brush attachment to remove dust
and dirt that has accumulated in heater (especially around
heating element and fan blade). Do not use water or any
cleaners to clean heater components.

4. After cleaning, turn disconnect switch to the “ON" paosition.

5. Replace grille.

6. Wipe grille clean with a damp cloth. DO NOT use waxes or

any cleaners that leave a residue since these may discolor
during heater operaton.

7.Turn the main line switch on at the switch panel to restore
power to heater. The heater is now ready for another season
of operation.

Renewal Part Indentificaiton

Ref. No. Description Part Number Ref. No. Description Part Number

1 Back Box 1203-2015-000 10 Elemeni- 1500V, 277V 302015006

2 Front Cover 1402-2149-000 10 Element- 2000W, 208V 302015001

3 Motor, 208V 3300-2010-000 10 Element- 2000W, 240V 302015002

3 Motor, 240/277V 3900-2010-001 10 Element- 2000W, 277V 302015003

3 Motor, 120V 3900-2010-003 10 Element- 3000W, 277V 302012006
4 Fan Panel 4513-2042-000 10 Element- 4000W, 208V 302012007

5 Motor Mount 310914002 10 Element- 4000W, 240V 302012008

6 High Limit 410169001 10 Element- 4000W, 277V 302012009

7 Fan Delay 410074000 10 Element- 4800W, 240V 302012010
8 Disconnect Switch 410170001 10 Element- 4800W. 277V 302012011

9 Disconnect Switch Bracket 1215-2058-000 11 Fan Blade 480030103
10 Element-1500W, 120V 302012827 12 Wire Compartment Cover 4513-2037-000

Lrsier by “Part Number”, never by “Ref. No.”
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LIMITED WARRANTY

All products covered by this instruction sheet are warranied against defects in workmanship and materials for one year from date of installation,
except heating elements which are warranted against defect in workmanship and material for five years 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 this instruction sheet. 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 reirstallation of products, including labor costs, and shipping costs incurred
to return products to a Marley Engineered Products Service Center. Within the limitations of this warranty, inoperative units should be returned to the
nearest Marley authorized service center, or the Marley Engineered Products Service Center, and we will repair or replace; at our option, at no
charge lo you with return freight paid by Marley. It is agreed that such repair or replacement is tha exclusive remedy available from Marley Engi-
neered Products.

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 AGREEMENT. MARLEY ENGINEERED PRODUCTS SHALL NOT BE LIABLE FOR CON-
SEQUENTIAL DAMAGES ARISING WITH RESPECT TO THE PRODUCT, WHETHER BASED UPON NEGLIGENCE, TORT, STRICT LIABILITY
OR CONTRACT.

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

For the address of your nearest authorized service center contact Marley Engineered Products, 470 Beauty Spot Road East, Bennetisville, South
Carolina 29512 USA. Merchandise returned to the factory must be accompanied by a retum authorization and service identification tag, both avail-
able from the above localion. When requesting return authorization, include all catalog numbers shown on the products.

HOW TO OBTAIN WARRANTY SERVICE AND
WARRANTY PARTS PLUS GENERAL INFORMATION

1. Warnranly Service or Parts 1-800-642-4328
2. Purchase Replacement Parts 1-800-654-3545 \
3. General Product information www.marleymep.com Q/
Note: When obtaining service always have the following: W Engineered Products

1. Model number of the product ]
2. Date of manufacture An|SPXCompany
3. Part number or description 470 Beauty Spot Rd. East

Bennettsville, SC 29512 USA

5200-2146-003 PPD 058
02/06



FILE #E21609

Installation & Maintenance Instructions

Dear Owner,

Congratulations!  Thank you for purchasing this new heater manufactured by Marley Engineered
Products. You have made a wise investment selecting the highest quality product in the heating industry.
Plcase carefully read and follow the installation and maintenance directions shown in this manual. You
should enjoy vears of efficient heating comfort with this product from Marley Engineered Products... the
industry's leader in design, manufacturing, quality and service.

. The Employees of
Marley Engineered Products

Do not insert or allow forelgn objects to enter any ventilation

Read Carefully - These mstructlons are written to help

you prevent difficulties that might arise during installation or exhaust opening as this may cause an electric shock,

. . . . fire,or damage to the heater.
of heaters. Studying the instructions first may save you N
6. To prevent a possible fire, do not block air intakes or exhaust

considerable time and money later. Observe the following . . .
in any manner. Keep combustible materials, such as crates,

procedures, and cut your mounting time to a minimum.
To reduce risk of fire or electric shock:

drapes, etc., away from heater. Do not install behind door,

furniture, towels, or boxes.

1. To prevent electrical shock, disconnect all power coming to 7. A heater has hot and arcing or sparking parts inside. Do not

heater al main service panel before wiring or servicing. use it in areas where gasoline, paint or flammable liquids are

skin touch hot surfaces.

2. All wiring must be in accordance with the National and Local stored.

Electrical Codes and the heater must be grounded as a pre- Use this heater only as described in this manual. Any other

caution against possible electric shock. use not recommended by the manufaclurer may cause fire,
3. Verify the power supply voltage coming to heater matches the electric shock, or injury to persons

ratings printed on the heater name plate before energizing. This heater is not approved for use in corrosive atmospheres
4. This healer is hot when in use. To avoid burns, do not let bare

such as marine. green house or chemical storage areas.

SAVE THESE INSTRUCTIONS




IMPORTANT/\

THE HEATER MUST BE MOUNTED AT LEAST 7' (2134mm)
ABOVE THE FLOOR TO PREVENT ACCIDENTAL CONTACT
WITH THE FAN BLADE WHICH COULD CAUSE INJURY.

ALL BUILT-IN THERMOSTATS: IF THE HEATER IS USED TO
PREVENT PIPING OR LIQUIDS FROM FREEZING, AND IF
THE THERMOSTAT IS SET BELOW 45° F (7°C), THE FAN
MUST RUN CONTINUOQUSLY.

THE CEILING MOUNTING STRUCTURE AND THE

ANCHORING PROVISIONS MUST BE OF SUFFI-
CIENT STRENGTH TO SUPPORT THE COMBINED
WEIGHT OF THE HEATER AND MOUNTING BRACKET.
(SEE TABLE 4).

DO NOT MOUNT MERCURY TYPE THERMOSTAT
DIRECTLY ON UNIT. VIBRATION COULD CAUSE
HEATER TO MALFUNCTION,

MANUAL RESET LIMIT (FACTORY INSTALLED
OPTION ONLY.) THE LIMIT SWITCH IS LOCATED INTER-
NALLY ON THE REAR OF THE HEATER. ON THE
MUHO03 AND MUHO5 MODELS, THE ACCESS TO THE

TO PREVENT POSSIBLE OVERHEATING OR DAMAGE
DUE TO OVERHEATING, KEEP AT LEAST 5' (1524mm)
CLEARANCE IN FRONT OF HEATER. REFER TO TABLE 1
FOR SIDE, TOP, AND BACK CLEARANCE REQUIREMENTS.

RESETBUTTON IS ON THE RIGHT SIDE (WHEN FAC-
ING REAR OF HEATER); ON ALL OTHER MODELS IT
IS NEAR THE TOP REAR OF THE HEATER.

THE MANUAL RESET LIMIT IS IN SERIES WITH THE
AUTOMATIC RECYCLING PROTECTOR (LIMIT). THE
MANUAL RESET LIMIT WILL NOT RESET UNTIL THE
HEATER HAS COOLED AND THE BUTTON IS
PUSHED IN.

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 building exposed to a prevailing wind.

aeo o

Locate thermostats approximately 5' (1524mm) above the floor
on interior partition walls or post away from cold drafts, internal
heat sources and away from heater discharge air streams.

Small rooms can be heated by one unit heater.

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.

MOUNTING THE HEATER
GENERAL

The heater may be mounted to discharge the heated air either
horizontally or vertically. When the heater is mounted for verti-
cal discharge, it is recommended that the heater be positioned
so that the access door will open away from the wall to provide
greater access to the wiring and control compartment. If the
heater is to be mounted with the access door facing a wall, the
heater must be mounted far enough from that wall to allow full
opening of the access door (a distance approximately equal to
the width of the heater ... check clearance before installing).
Refer to Table 1 for wall and ceiling clearances before mount-
ing heater.

The heater may be mounted for either vertical or horizontal
discharge by the use of threaded rods. (Refer to Table 2 for
threaded rod sizes required.) Observe the detailed procedures
in the following installation instructions.

The heater may also be suspended from the wall or ceiling by
means of an opticnal mounting bracket (type MMB or MCMB})
which permits horizontal pivoting of the heater.

After the heater is installed, the louvers may be positioned



to direct the heated air in the desired direction. When the
heater is installed for horizontal discharge, the louvers should
direct the air either straight ahead or downward. Directing
the air upward may cause the heated air to remain in the ceil-

ing area and waste energy.

1.

HORIZONTAL DISCHARGE (Rod-mount from Ceiling)
Install four threaded mounting rods in the threaded holes
and secure in place using lock nuts. (See Table 2).
Securely attach the four mounting rods to the ceiling.
(Fefer to Table 1 for wall and ceiling clearances, and
Table 2 for mounting rod spacing).

Table 1. Wall and Ceiling Clearance, inches (mm)

2. Install four threaded mounting rods in the threaded holes
and and secure in place using lock nuts.

3. Securely attach the four mounting rods to the ceiling.
(Refer to Tahlz 1 for wall and ceiling clearances, and
Table 3 for mounting rod spacing dimensions.)

N CEILING. N [/ BACK WAL ,;,«A/

N i

-] ACCLSS LOCK T

N o R g

B \ R 00 12

)

TS

Y

: e

L

# CLEARANCE CQ AL 1O WIDTH

N OF hEATER TO PERRILT FULL .

" OPENIG OF THE ACCESS DOOA T —
‘ (TOP VIEW)

Figure 2. Vertical Discharge Mounting and Rod Spacing

Unit Discharge | Ceiling Side Wall Back Wall Table 3. Rod Thread Type and Spacing Dimensions, inch-
Horiz. 2 (50.8) 6 (152.4) 9 (228.6) es (mm) for Vertical Discharge
3&5kW
vert. 6 (152.4) 18 (457.2) 18 (457.2) Rod Thread
Horiz. 6 (152.4) 6 (152.4) 13 (330.2) Unit Type E F G H
7.510 10 kKW
Vert. 6 (152.4) 24 (609.6) 24 (609.6) - 5 -~ 2 athe
Horiz, 6 (152.4) 9 (228.6) 1212 (317.5) . (1524) | 247.7) | (50.8) | (103.1)
1S lo10KwW v 6 (152.4) 24 (609.8) 24 (609.6) e 7 s
ert . . B 8%fs 14578 2 5
75-20kW (225.8) | @71.6) | (50.8) | (130.3)
Horiz, 16 (406.4) 12 (304.8) 18'/2 (470.0}
ZolosokwW Vert, 12 (304.8) 39 (914.4) 39 (914.4) 3 142 21'h 23he 6%
25- 30 kW /- 18 (368.3) | (539.8) | (56.0) | (157.2)
S CEILING DN ] 7 BACK WALL A
MOUNTING ::i';’:; WI R I N G
foe RV ° 1" G BRANCH CIRCUIT (POWER)
ook nur r L —— QL—I o
N == ~ r] .II ” ' ‘ l ‘ E 1. Connect heater only to the voltage, amperage and fre-
w
é N e T ‘ J ‘ A quency specified on the nameplate.
w > LI A B N LA : 2. Field wiring must be properly sized to carry the amperage
L > le———— 9] in accordance with the NEC.
p /1 3. The access door is hinged. There are either one or two
L || (TOP VIEW) screws accessible from the side that must be loosened
Ei 1 Hort I”’I‘;_“E‘:“ i d Spaci to gain access. These screws are the captive type; do not
igure 1. Horizontal Discharge Mounting and Spacing. try to remove ther.
4. Aknockout is provided in the back of the heater close to the
Table 2. Rod Thread and Spacing Dimensions, inches power terminal block and the control terminal board.
(mm) for Horizontal Discharge The control terminal board knockout is 1/2 inch (12.7 mm)
) Rod Thread conduit size. The power terminal block knockout is multi-
Unit Type A B C D ple diameter. Use the diameter that fits the required con-
6 4'he 3z Hoal
3-5kwW 6 | (1524) | (103.1) [ (9.0 duit size.
———— o 18 (153.9) 5. A ground terminal is provided near the power terminal
e 16 ~
- 87/s 5 3 board. The ground wire should be connected befare other
15 - 20 KW (21;;{‘(’)) (225.6) | (1303) | (18.0) connections are made.
" - . 6. The power terminal block is equipped with box terminals
25 - 30 kW 10%6 | 14-12 6%15 h ) X )
(268.2) | (368.3) | (157.2) | (16.0) sized to accept the correct size power supply wire.
40 - 50 KW H-16 1556 | 14-12 | 6 e Branch circuit wire rated min 600V, 60° C is acceptable
(404.9) | (368.3) | (157.2) | (16.0) for heaters rated up to 80 amps. For heaters rated more

1.

VERTICAL DISCHARGE (Rod-Mount from Ceiling)
Remove bolts from the threaded holes in the back of
the heater.

than 80 amps, branch circuit wire must be rated at least
75°C. Either aluminum or copper wire is satisfactory for
connection to the heater power terminal block box terminal.
Copper wire is recommended and must be used with built-
in disconnect switch,



7~

7. [Each heater has a wiring diagram affixed to the inside of
the access door. Consult this diagram before making
any field connections.

8. Single or three-phase power connections may be
used with heater models MUHO0521, MUHO0581,
MUHO072, MUH078, MUH102, MUH108, and MUH158.
These units are factory wired for single-phase operation. If
these heaters are for use with three-phased power,
reconnect the wires as indicated in the wiring diagram
attached to the heater. Additional information can be
found by looking at the wiring illustrations in Figures 3a and
3b and following the directions shown below.

On models MUH0521,MUH0581, MUH072, MUHO078, MUH102,
and MUH108 (Figure 3a), move only the two wires marked “A1”
and marked “B1"; do not move or change any other wiring. The
element lead wire marked “B1” which is factory connected to the
power terminal block (terminal located closest to the elements)
must be moved to terminal “B" on the three-phase terminal
block.

The relay (contactor) lead wire “A1” must be moved from
the end terminal of the power terminal block (terminal clos-
est to the contactor or control terminal board) to the “A” termi-
nal of the lower terminal block (center terminal).

Model MUH158 (Figure 3b) has two three-phase terminal
blocks locaied adjacent to the relays (contactors). Move only
the two wires marked “C1" and “D1” on each of these two three-

“roys

phase terminal blocks to terminal “&3". Do not move or change

any other wires.

9. Electrical Accessories, either kits or factory-installed
options, are shown connected by a dash line on the
heater wiring diagram.

10. 208/240 VOLT HEATER. Interchange transformer red
and black primary leads (see wiring diagram) when the

heater is to be connected to 208 volts supply.
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Figure 3a. Wiring Connections for Single-Phase and Three -Phase Power(MUH0521, MUH0581, MUH072, MUH078, MUH102 and MUH108)
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3 PHASE BLOCK

FACTORY-WIRED FOR SINGLE-PHASE POWER

Figure 3b. Wiring Connections for Single-Phase and Three -Phase Power (UH158)

3 PHASE BLOCK

FIELD-WIRED FOR THREE-PHASE POWER

CONTROL WIRING

A WARNING A

PREVENT ELECTRIC SHOCK HAZARD.

LINE VOLTAGE IS PRESENT ON SOME OF THE TERMINALS
ON THE CONTROL TERMINAL BOARD. ALWAYS DISCON-
NECT THE POWER FROM THE HEATER BEFORE MAK-
ING ANY CONNECTIONS TO THE CONTROL BOARD TO

AGE
PTEANAL
THERMOS 1A’
REMOTE SU™
-_——-REO _ _ _ - tmsw*r—»n{'su
g ! SWITCH MEFS (MAZIJAL)
ME2 1 t
! _LI-—BLioi—__ 7 " - --=-=-=-- 1}
bt %) ]
1~ L=
TR ST R I . 2 (4
1 [ A @ A f
I_suack | ‘\ _______ 4
Py 13 F1

1. Use min. 600 volts, NEC Class 1 insulated wire for all
control circuit wiring.

2. Use a crimp-on type fork terminal on the wire ends that
attach to the control terminal board if more than one
connection is to be made under the terminal screw.

3. On units pot provided with internal contactor (3 & 5 KW),
refer to Figure 4 for wiring diagram.

Note: Thermostat and control circuit wiring must be suit-
able to handle the full load of the heater (example
MUHO0581 is rated 24 amps)

4. On units provided with internal contactor (units rated 7
KW and higher) refer to Figure 5 for wiring diagram.
Control wiring must be rated minimum 18 AWG.

1

1

1

T
me-Rmm-d NOTES:

' 1. THIS STYLE CONTROL TERMINAL BOARD

| USED WITH MODELS MUH0321, MUHO3T1,

! MUHO0381, MUH0521, MUHDS71, AND

T MUHQ581.

2. WHEN UNIT IS WIRED FCR SINGLE-PHASE,
JUMPER H1 TO H2. IF SINGLE-POLE THER
MOSTAT IS USED WiTH SINGLE-PHASE
UNIT, CONNECT THERMOSTAT LEADS TO
P1 AND H1.

3. EXTERNAL LINE VOLTAGE THERMQOSTATS
SHOULD BE TREATED AS SINGLE STAGE
ONLY.

Figure 4. Control Terminal Board
(for Heaters Without Contactors)




Table 4. Specifications

BeTERRAL
THERMOSTAT

3. "ONLY CNE OF THESE ACCESSORIES MAY BE
INSTALLED IN A SINGLE HEATER.

Mounting Wiring
Basic Model| Height Width Depth Weight Compartment
No. in (mm) | in. (mm) | in. (mm) Ibs. (kg) Volume
MUKHO03S1 27 (12.2)
MUB0321 27 (12.2}
MUK0371 27 (12.2)
MUHO0341 30 (13.6)
RUHOS81 27 (12.2)
MUH0521 16 14 7 27 (12.2) 90 in3
MUHO0571 (406.4) (355.8) (190.5) 27 (12.2) (14.70 cms)
MUHO0541 30 (13.6)
MUHO0331 30 (13.6)
MUHO0361 30 (13.6)
MUHO531 30 (13.6)
MUK0561 30 (13.6)
MUHO078 38 (17.2)
MUH072 38 (17.2)
MUHO077 38 (17.2)
MUHO74 38 (17.2)
MUH108 213 19 7% 38 (17.2) 100 in3
MUH102 (552.5) | (482.6) | (190.5) 38 (17.2) (1639 cm?)
MUH107 38 (17.2)
MUH104 38 (17.2)
MUHO073 38 (17.2)
MUK076 38 (17.2)
MUH103 38 (17.2)
MUH106 38 (17.2)
MUH158 54 (24.5)
MUH152 50 (22.7)
MUH154 50 (22.7)
MUH208 213 19 10¥s 60 (27.2) 140 ind
MUH202 (552.5) | (482.6) (323.9) 55 (24.9) (2295 cm?)
MUH204 55 (24.9)
MUH156 55 (24.9)
MUH206 55 (24.9)
MUH252 89 (40.4)
MUH254 89 (40.4)
MUH308 89 (40.4)
MUF302 30 265/ 1% 89 (40.4) 504 ind
VOF304 (76.2) 676.4) (298.5) 89 (40.4) (8260 cm3)
MUH256 89 (40.4)
MUH306 89 (40.4)
MUH402 119 (54.0)
MUH404 119 (54.0)
MUH508 119 (54.0)
MUH502 30 265/ 17 119 (54.0) 648 ind
OTEG (76.2) | 676.4) | (435) F— o 5400 (10620 cm3)
MUH406 119 (54.0)
MUH506 119 (54.0)
T O~ NOTES:

[t I Y ! — 1. THiS STYLE CONTROL TERMINAL BOARD USED
I R e ! {FOR 1477 $:2 MO MHET) WITH MODELS EXCEPT MUHO0321,
[ P L: NI MUHO381, MUHO521, MUHO57 1, AND MUH0581,
Wi T ' 2. REMOVE JUMPER W1 TO W2 WHEN 2-STAGE THER-

g 4 , MOSTAT IS USED.
1 H
I
1

AEGTOR

2

e
MEAQTE £ \ Ly

1HAOTE FAN
BWITCH [PARFS-1)

4. EXTERNAL LINE VOLTAGE THERMCSTATS SHCOULD
BE TREATED AS SINGLE STAGE ONLY.

! Figure 5. Control Termina! Board (for Heaters With Contactors)




IMPORTANT INFORMATION

MORELAO- MUHO0321 DATE CODE 0395\
VOLTS AC KILOWATTS PHASE MIN. SUPPLY

60 HZ CIR. AMPACITY
208 / 240 2.2/3 1

MAX. FUSE MOTOR  CONTROLS CUSTOMER NO

VAC AMP VAC
208/240 .25  208/240

AIR MINIMUM MOUNTING CLEARANCE
FLOW SIDE BACK CEILING FLOOR
HORIZ. 6" 9.5" 2" 7'
VERT. 18" 18" 6" 7'

WARNING: DO NOT TURN LOUVERS ABOVE LEVEL OF THE UNIT.
DISCONNECT POWER BEFORE SERVICING. IF EXTERNAL CONTROL IS
USED, ALSO DISCONNECT EXTERNAL POWER SUPPLY.

NE PAS RELEVER LES LAMES AU-DEL A DU NIVEAU PREVU DE
L'APPAREIL. METTRE HORS TENSION AVANT DE PROCEDER A
L'ENTRETIEN. SI UNE COMMANDE EXTERNE EST UTILISEE, COUPER
AUSSE L'*_IMENMTATION EXTERNE. ASSURER UN DEGAGEMENT D'AU
MOINS 6 Fi ENTRE L'APPAREIL DE CHAUFFAGE ET LEPLANCHER.

774G LISTED
AIR HEATER
MARLEY ENGINEERED PRODUCTS c@us

@NE’I’I’SVILLE, SC 29512 41 04-0275-(9




LIMITED WARRANTY

All products manufactured by Marley Engineered Products are warranted against defects in workmanship and materials for one year from date of
installation, except heating elements which are warranted against defects in workmanship and malerials for five years 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 name-
plale voltage; nor to equipment improperly installed or wired or maintained in violation of the product’s instaltation instructions. All claims for war-
ranty work must be accompanied by proof of the date of installation.

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

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 AGREEMENT. MARLEY ENGINEERED PRODUCTS SHALL NOT BE LIABLE FOR CON-
SEQUENTIAL DAMAGES ARISING WITH RESPECT TO THE PRODUCT, WHETHER BASED UPON NEGLIGENCE, TORT, STRICT LIABILITY,
OR CONTRACT.

Some states do not aliow the exclusion or limitation of incidental or consequential damages, so the above exclusion 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 nearesl authorized service center, contact Marley Engineered Products in Bennellsville, SC, at 1-800-642-4328.
Merchandise retumed to the factory must be accompanied by a return authorization and service identification tag, both available from Marley
Engineered Products. When requesting return authorization, include all catalog numbers shown on the products.

HOW TO OBTAIN WARRANTY SERVICE AND
WARRANTY PARTS PLUS GENERAL INFORMATION

1. Warranty Service or Parts 1-800-642-4328 =
2. Purchase Replacement Paris 1-800-654-3545 ) i
3. General Product Information www.marleymep.com % 3 W B B
Note: When obtaining service always have the following: V Engineered Products

1. Model number of the product An[SPX Company
2. Date of manufacture 470 Beauty Spot Rd. East
Bennettsville, SC 29512 USA

3. Part number or description

ECR 36699
Part No. 5200-0722-011 /06




ZJ SERIES #2210
15-25Ton RTU-1DA

60 Hertz
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General

YORK® Model ZJ units are either single package air conditions
equipped with optional factory installed electric heaters, or single
package gas-fired central li=ating furnaces with ceoling unit.
Both are designed for outdoor instaliation on a rooftop or slab.

The units are completely assembled on rigid, permanently
attached base rails. All piping, refrigerant charge, and electrical
wiring is factory installed and tested. The units require electric
power, gas connection, duct connections, installation of
combustion air inlet hood, flue gas outlet hcods and fixed
outdoor air intake damper (units without economizer or
motorized damper option only) at the point of installation.

The supplemental electric heaters have nickel-chrome
elements and utilize single point power connection.

These gas-fired heaters have aluminized-stee! or optional
stainless steel, tubular heat exchangers with spark ignition with
proven pilot. All gas heaters are shipped from the factory equipped
for natural gas use, but can be field converted to L.P./Propane with
Kit Model # 1NP0418. See Gas Heat Application Data Table.

Safety Considerations

This is a safety alert symbol. When you see this symbol on
labels or in manuals, be alert to the potential for personal injury.

Understand and pay particular attention the signal words
DANGER, WARNING or CAUTION.

DANGER indicates an imminently hazardous situation, which,

if not avoided, will result in death or serious injury.

WARNING indicates a potentially hazardous situation, which,
if not avoided, could result in death or serious injury.

CAUTION indicates a potentially hazardous situation, which, if

not avoided may result in minor or moderate injury. It is also

used to alert against unsafe practices and hazards involving
only property damage.

Improper |nstallat|on may create a condmon where the
operation of the product could cause personal injury or
property damage. Improper installation, adjustment,
alteration, service or maintenance can cause injury or
property damage. Refer to this manual for assistance or
for additional information, consult a qualified contractor,
installer or service agency.

| A CAUTION]

This product must be installed in strict compliance with
the installation instructions and any applicable local,
state and national codes including, but not limited to
building, electrical, and mechanical codes.

Before performmg service or maintenance operations on
unit, turn off main power switch to unit. Electrical shock
could cause perseonal injury. Improper installation,
adjustment, alteration, service or maintenance can
cause injury or properiy damage. Refer to this manual.
For assistance or additional information consult a
qualified installer, service agency or the gas supplier.

 [ACAUTION]

This system uses R-410A Refrigerant which operates at
higher pressures than R-22. No other refrigerant may be
used in this system. Gage sets, hoses, refrigerant
containers and recovery systems must be designed to
handle R-410A. If you are unsure, consult the equipment
manufacturer. Failure to use R-410A compatible servicing
equipment may result in property damage or injury.

AWARNING

k3

If the mformatlon in th|s manual is not followed exactly, a
fire or explosion may resuit causing property damage,
personal injury or loss of life.

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

WHAT TO DO IF YOU SMELL GAS:
a. Do not try to light any appliance.

b. Do not touch any electrical switch; do not use any
phone in your building.

¢. Immediately call your gas supplier from a neighbor’s
phone. Follow the gas supplier's instructions.

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

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

Due to system pressure, moving parts, and electrical
components, installaticn and servicing of air conditioning
equipment can be hazardous. Only qualified, trained service
personnel should install, repair, or service this equipment.
Untrained personnel can perform basic maintenance functions
of cleaning coils and filters and replacing filters.

Observe all precautions in the literature, labels, and tags
accompanying the equipment whenever working on air
conditioning equipment. Be sure to follow all other applicable
safety precautions and codes including ANSI Z223.1 or CSA-
B149.1- latest edition.

Johnson Controls Unitary Products
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Wear safety glasses and work gloves. Use quenching cloth and
have a fire extinguisher available during brazing operations.

Inspection

As soon as a unit is received, it should be inspected for possible
damage during transit. If damage is evident, the extent of the
damage should be noted on the carrier’s freight bill. A separate
request for inspection by the carrier's agent should be made in
writing.

A GAUTION

This product must be installed in strict compliance with
the enclosed installation instructions and any applicable
local, state and national codes including, but not limited
to, building, electrical, and mechanical codes.

The furnace and its individual shut-off valve must be
disconnected from the gas supply piping system during
any pressure testing at pressures in excess of 1/2 PSIG.

Pressures greater than 1/2 PSIG will cause gas valve
damage resulting in a hazardous condition. If it is
subjected to a pressure greater than 1/2 PSIG, the gas
valve must be replaced.

The furnace must be isolated from the gas supply piping
system by closing its individual manual shut-off valve
during any pressure testing of the gas supply piping
system at test pressures equal to or less than 1/2 PSIG.

Renewal Parts

Contact your local York® parts distribution center for authorized
replacement parts.

Approvals

Design certified by CSA as follows:

1. For use as a cooling only unit, cooling unit with
supplemental electric heat or a forced air furnace.

2. For outdoor installation only.
For installation on combustible material.

4. For use with natural gas (convertible to LP with kit).

A CAUTION]

This product must be installed in strict compliance with
the enclosed installation instructions and any applicable
local, state, and national codes including, but not limited
to, building, electrical, and mechanical codes.

Reference

Additional information is available in the following reference
forms:

« Technical Guide - ZJ180-300, 251934
< General Installation - ZJ180-300, 284810

Improper installation may create a condition where the
operation of the product could cause personal injury or
property damage.

TacAuoN

This system uses R-410A Refrigerant which operates at
higher pressures than R-22. No other refrigerant may be

used in this system.

Johnson Controls Unitary Products
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Nomencizture
15-25 Ton Sunline Magnum™ Mode! Number Nomenclature
[zTJT 180 N24a]Al2]ATAAT1]0]1]2]4[A]
Produst Category Pred.ct Style
Z = AC, Single Pxg., R4 10A A =Style A

Produst tdentifiar Corfiguration Optiors (not required far aill units)

four digits will not be assigred until o quoly is requested, cr an ordar placed.

Th:
S8 Drai~ Pan
CPC Controller, DFS, APS
Johrson Controller UNT 1126 (N2 protecol), DFS, APS

J=11.0+ EERAC

Namiral Cooling Crpacity

180 = 15 Ton Horeywall Coritraller, DFS, APS
210=17.5Ton Ncvar Contralier, DFS, APS
N Tn Simplicity IntelliComft:nt Cantroler

Simpiicity IntetliComfort Centrolicr wiModLing
Yo« Commercial Comfort Sy:ztom (YCCS) Rtu Conirclier
Hcl Gas Bypass (Standard on VAV, Optional on CV)

Heat Type and Nominal Heat Capacity

C00 = Cooling Only. No field installed Va“able Air Volume, VFD (nol avadable with fazlary instzllcd BAS ontinns)
electiic heat Variabie Air Volume, VFD with ModLINC {not available with faclory i-slatied BAS oplions)
Vaziable Ai- Volume, VFD and Manual Bypass (not availzble with faclory installed BAS cplions)
Gas Heat Oplions

Vziab'e Air Volume, VFD and Manual Bypass with ModLINC (<l available with factory installed BAS ogtions)
Vz-iable Alr Volume, VFD (BAS ready)

H24 = 240 MBH Output Aluminzed Steel
N32 = 320 MBH Octp_t Alumin'zed Steel
$24 =240 MBH Oulput Slain'ess Steel
$32 = 320 MBH OQutput Stainles: Steel

D=

R=

7=

c=

Std. Mator/Economizer

Std. MatoriEconomizeriPower Exh.ust
(Downitow Only)

Std. Moter/Motcrized Dampi:r

Std. Mctor/Molorized Dampi:r/Barcmatiic Relict

Q = Hi Stalic/EconomizerfPower Exhaurt

(Downflow Only)

Hi St:tic/Motorized Damper

Hi StalisMaoltorized Damge:/Baromeltric Reliof
Hi Stalic/EconomizeriBarometric Reliof

ow Statiz

Low Static/Economizer

ow StatiMatcrized Dampa:fBarometric Rel'ef
Low Static/Economizer/Baremetric Rebef

Vo'tagi

2 =208/230-3-60

HENENEENEEE NN EEEEEN

Variable Air Volume, VFD and Manual Bypass (BAS ready)
Vaiable Air Volume, VFD Ready (for customer provided, field instalied drive)
Varisble Air Volume, VFD Rrady with MoGLINC (for customer-provided, fiald-installed drive)

Electriz Heat Options 2° Plealed fiters
4° Pie:ted fliers
Ei18 =18 KW BAS Rezdy Economizer (2-10 V.D.C. Actuator without a cortroller)
E35 = 36 KW o -~
E54 = 54 KW Double Wall Corstruction
E72 =72 KW A~y Combinztion of Addition:il Oplians that Don't Have an Option Code Pre-:ssigned
Alfow Product Generation
A= Std, Mclor 1 = First Gereralion

Additionnl Oplions

Sta~dard Cabinet

Hingud Filter Duor & Too! Free Access Cabinel

AC = Coil Guard

AD = Dirty Filter Switch

AE = Phase Monitor & Coil Guard

AF = Phase Monilor & Dirty Filler Swilch

AG = Cofl Guard & Dirty Filt=r Switch

AH = Phase Morilor, Coil Guard & Dirty Filter Swilch
RC = Coil Guard & American Flag

TA = Technicoal Cor.danser Coil

i::SF:?.SZ(:ilCoI{Emnomlznnﬁammeu:u Rulief AA=Nons BA = Hingod Fillor Door & Tool Free Access Panels
P=Hi Stalir;lEmunmizar AB = Phas= Monito- BB = Phaso Monilor, Hinged Fillor Door & Tool Freo

4 I(.m'%?gn)omzem’m/ Esbaust TJ = Technicoal Evaporator Ceil Filter Door & Tool Free Accass Pare's
5=Low Slaua‘Molry)dzed Damper TS = Technicoal Evegorator & Condeunser Coils BG = Coil Guard & Dirty Filler Switch, Hinged Filer

Accass Panuls

BC = Coil Guard, Hinged Filter Door & Tool Free
Accass Panels

BD = Dinty Filler Switch, Rirgod Filaer Door &
Tool Free Access Panels

BE = Phase Morilcr & Coil Guard, Hinged Fille:
Door & Tool Free Access Pznels

BF = Phasr: Mcnilor & Dirty Filler Switch, Hinged

Door & Tool Free Access Panels
BH = Phase Monilor, Coil Guard & Dirty Filter Switch,
Hinged Fi'ter Door & Tool Frea Access Pane's

ZZ = |f des.rec cption combinztionis el listed abeve, 22 will be assig-ed and configuration options will be
lozaled in cigits 15-18.

4 = 460-3-60

5 =575-3-60 Installztio~ Options
A = Nao Opticns Installed N = Options 2 &3
B = Option 1 P plions 2 8 4
C =Option 2 Q=0Oplions 2,3, &4
D = Options 1 &2 R ptions 3 & 4
E=0Option3 S = Option §
F = Oplios 4 T ptions 1 &5
G =0Options 1& 3 u pticns 1,3,& 5
H=0ptions 184 V =Options 1,4, &8
J=0Optiins 1,2&3 Options 1,3,4,8 5
K =Oplions 1,2, &4 X plions 38 6
L= Oplions 1,3 &4 Y = Oplions 4 & §
M =0Opticns 1.2,3,84 Z=0plions 3,4 &8

Options.

1= Disconnect 4 = Smoke Deteclor RA.
2 =Non-Pwr'd Conv. Outel | §=Pwrd Conv. Outlet
3 = Smok= Detector S.A.

Jonnzoen Centrols Unitary Products
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instaliation
Installation Safety Information

Read these instructions before continuing this appliance
installation. This is an outdoor combination heating and cooling
unit. The installer must assure that these instructions are made
available to the consumer and with instructions to retain them
for future reference.

1. Refer to the unit rating plate for the approved type of gas
for this product.

2. Install this unit only in a location and position as specified
on Page 7 of these instructions.

3. Never test for gas leaks with an open flame. Use
commercially available soap solution made specifically for
the detection of leaks when checking all connections, as
specified on Pages 5, 28 and 52 of these instructions.

4. Always install furnace to operate within the furnace's
intended temperature-rise range with the duct system
and within the allowable external static pressure range,
as specified on the unit name/rating plate, specified on
Page 27 of these instructions.

5. This equipment is not to be used for temporary heating of
buildings or structures under construction.

= PRTE]

me

National Fuel Gas Code, ANSI Z223.1 - Latest Edition

Gas-Fired Central Furnace Standard, ANSI 721.47a. -
Latest Edition

o

4. Local building codes, and

5. Local gas utility requirements

In Canada:

1. Canadian Electrical Code, CSA C22.1

2. Installation Codes, CSA - B149.1.

3. Local plumbing and waste water codes, and
4. Other applicable local codes.

Refer to unit application data found in this document.

After installation, gas fired units must be adjusted to obtain a
temperature rise within the range specified on the unit rating
plate.

If components are to be added to a unit to meet local codes,
they are to be installed at the dealer’s and/or customer's
expense.

Size of unit for proposed installation should be based on heat
loss/heat gain calculation made according to the methods of Air
Conditioning Contractors of America (ACCA).

This furnace is not to be used for temporary heating of buildings
or structures under construction.

FIRE OR EXPLOSION HAZARD

Failure to follow the safety warning exactly could result
in serious injury, death or property damage.

Never test for gas leaks with an open flame. use a
commercially available soap solution made specifically
for the detection of leaks to check all connections. A fire
or explosion may result causing property damage,
personal injury or loss of life.

Limitations
These units must be installed in accordance with the following:

In U.S.A.;

1. National Electrical Code, ANSI/NFPA No. 70 - Latest
Edition

| ACAUTION]

The Simplicity® control board used in this product
will effectively operate the cooling system down to
0°F when this product is applied in a comfort cooling
application for people. An economizer is typically
included in this type of application. When applying
this product for process cooling applications
(computer rooms, switchgear, etc.), please
reference applications bulletin AE-011-07 or call the
applications department for Unitary Products @ 1-
877-UPG-SERY for guidance. Additional
accessories may be needed for stable operation at
temperatures below 30°F.

Johnson Controls Unitary Products
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Slide In/ Plug In
Internal Economizer
(Optional)

110 Volt Convenience
Outlet (“Powered” or
“Non-Powered” Optional)

2" Disposable Filters
(4" Filters Optional)

catiicl  Disconnect Location
(Optional Disconnect Switch)

Bottom Power and
Control Wiring Entry

Power Ventor Motor

Electric Heater Location
Optional Electric/Electric Units)

1 Location of VFD (Optional)

- Location of VFD Bypass (Optional)
Copper Tube/ W@«f‘ P Belt Drive
Aluminum Fin  Thermal Blower Mator
Evaporator Expansion 1" NPT
Coils Valve  Condensate Drain 14 Gauge
. . Base Rails
Filter Drier

(Solid Core) with Lifting Holes

‘Copper Tube/Aluminum Fin
Condenser Coils

4-High Efficiency Scroll Compressors
Figure 1: ZJ180-300 Component Location

Johnson Controls Unitary Products
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”~ Table 1: ZJ180-300 Unit Limitations
. Unit Limitations
(.?:;es) Unit Voltage Applied Voltage Outdoor DB Temp
Min Max liax (°F)
208/230-3-60 187 252 125
(118:) 460-3-60 432 504 125
575-3-60 540 630 125
208/230-3-60 187 252 125
(1271.%) 460-3-60 432 504 125
575-3-60 540 630 125
208/230-3-60 187 252 125
(22400) 460-3-60 432 504 125
575-3-60 540 630 125
208/230-3-60 187 252 125
(32050) 460-3-60 432 504 125
575-3-60 540 630 125
Location Clearances
Use the following guidelines to select a suitable location for Al units require particular clearances for proper operation and
these units: service. Installer must make provisions for adequate

combustion and ventilation air in accordance with section 5.3 of

. Unit is designed f tdoor installation only.
! nit I aesigned for oliidoor instanath 4 Air for Combustion and Ventilation of the National Fuel Gas

2. Condenser coils must have an unlimited supply of air. Code, ANS|2223.1 - Latest Edition (in U.S.A.), or Sections 7.2,
Where a choice of location is possible, position the unit on 7.3, or 7.4 of Gas Installation Codes, CSA-B149.1 (in Canada) -
either north or east side of building. Latest Edition, and/or applicable provisions of the local building
3. Suitable for mounting on roof curb. codes. Rgfer to Tgb}e 6 for clearances. required for combustible
r construction, servicing, and proper unit operation.

For ground level installation, use a leve! concrete slab with
a minimum thickness of 4 inches. The length and width
should be at least 6 inches greater than the unit base rails.
Do not tie slab to the building foundation.

| AWARNING

|

B

5. Roof structures must be able to support the weight of the Do not permit overhanging structures or shrubs to
unit and its options/accessories. Unit must be installed on a obstruct condenser air discharge outlet, combustion air
solid, level roof curb or appropriate angle iron frame. inlet or vent outlets.

6. Maintain level tolerance to 1/2" across the entire width and
length of unit. Rigging And Handling

o - Exercise care when moving the unit. Do not remove any

AWARN'NG packaging until the unit is near the place of installation. Rig the
T unit by attaching chain or cable slings to the lifting holes
Excessive exposure of this furnace to contaminated Z;i\gggs tlr?e”l]aerb::te drier‘rlml;\zg;ezg?(:sbatf‘ Wh,‘: s;{? g.gi;_tlg d
combustion air may result in equipment damage or g S the untt, e use
personal injury. Typical contaminates include:

across the top of the unit.
permanent wave solution, chlorinated waxes and

cleaners, chlorine based swimming pool chemicals, LA L

water softening chemicals, carbon tetrachloride, 3 l A CAUTION P
Halogen type refrigerants, cleaning solvents (e.g. G B :
perchloroethylene), printing inks, paint removers, If a unit is to be installed on a roof curb other than a
varnishes, hydrochloric acid, cements and glues, York® roof curb, gasketing must be applied to all
antistatic fabric softeners for clothes dryers, masonry surfaces that come in contact with the unit underside.

acid washing materials.

Johnson Controls Unitary Products 7
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- [ACAUTION]

Before lifting, make sure the unit weight is distributed
equally on the rigging cables so it will lift evenly.

Units may be moved or lifted with a forklift. Slotted openings in
the base rails are provided for this purpose.

LENGTH OF FORKS MUST BE A MINIMUM OF 90 INCHES.

[ A CAUTION|

All panels must be secured in place when the unit is
lifted.

The condenser coils should be protected from rigging
cable damage with plywood or other suitable material.

FRONT

LEFT

Figure 4: Center of Gravity

Figure 2: Unit 4 Point Load Weight

Table 2: Weights and Dimensions

Size Weight (Ibs.) Center of Gravity| 4 Point Load Location (lbs.) 6 Point Load Location (Ibs.)
(Tons)| Shipping |Operating X Y A B C D A B Cc D E F
(1 185[; 2614 2609 85.25 44 467 781 852 510 287 392 568 620 428 313
(1271%) 2670 2665 85.25 44 477 797 870 520 293 401 580 633 437 320
(22400) 2702 2697 85.05 44 485 805 878 529 298 406 585 638 443 326
(32%‘; 2788 | 2783 | 8525 | 44 | 498 | 833 | 908 | 544 | 306 | 419 | 606 | 661 | 457 | 334

8 Johnson Controls Unitary Products
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18-5/8"
Supply Air
Access

Dimensions listed are for side duct
flange opening; see Field Accessories
for Side Duct Flange Kit.

Return Air

Access

Figure 6: ZJ180-300 Unit Dimensions Rear View

Outdoor
Air

NOTE: Units are shipped with the bottom duct openings
covered. An accessory flange kit is available for

connecting side ducts.

For bottom duct applications:

1.

Remove the side panels from the supply and return air 1.
compartments to gain access to the bottom supply and

return air duct covers.

Remove and discard the bottom duct covers. Duct
openings are closed with sheet metal covers except when
the unit includes a power exhaust option. The covering

consists of a heavy black paper composition.

Replace the side supply and return air compartment

panels.

T

=Xy

& Filter

oz

Dot Plug
(for Pressure rator
Drop Reading) E‘;pcct)ion
/"”/

=7
2

40-1/2"

‘ Access

1" NPT Female
Outdoor Air Cond. Drzain
Compartment Connector

Access

For side duct applications:

Replace the side panels on the supply and return air
compartments with the accessory flange kit panels.

2. Connect ductwork to the flanges on those panels.

10
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Power Exhaust Economizer Motorized
. Rain Hood Damper Rain Hood
Supply Air (on Return (on Outdoor
Compartment 5. Compartment) Air Compartment) Economizer/Molorized Damper
\ / and Power Exhaust Rain Hood
R N # < 5 ] 7 _ _
/1 Fixed
Outdoor Air °
; Intake Hood
‘ J, (Located on
S==ssessomsmcn ‘j 36-58" : Return Air 1" Condensate
Z [omeeeees Compartment - @
l"‘f‘””"’ mpartment) Drain (Must be
/ Trapped)
[ ol [¢'e) ] 00
|-— 28-3/16" + 92"
Rear View LH View
Detail “Y"
Unit with Rain Hoods
Figure 7: ZJ180-300 Unit Dimensions Rain Hood
Table 6: ZJ180-300 Unit Clearances
Direction Distance (in.) Direction Distance (in.)
72 With 36 Maximum
Top! Horizontal Overhang (For Right 36
Condenser Air Discharge)
Front 36 Bottom? 0
Rear 24 (WIO Econorruzer) Left 24 (W/O EconoTnlze:;)
49 (W/Economizer) 36 (W/Economizer)

1. Units must be installed outdoors. Over hanging structure or shrubs should not obscure condenser air discharge

outlet.

2. Units may be installed on combustable floors made from wood or class A, B or C roof covering malerials.

3. If econamizer is factory installed, the unassembled rain hood must be remaved from its ride along position in front of
the evaporator coil, or in the outdoor air compartment, prior 1o final installation.

Note:

ELECIELEC Models: Units and ductwork are approved for zero clearance to combustible material when
equipped with electric heaters.

GAS/ELEC Models: A 1" clearance must be provided between any combustible material and the supply air
ductwork for a distance of 3 feet from the unit.

The products of combustion must not be allowed to accumulate within a confined space and recirculate.
l_ocate unit so that the vent air outlet hood is al least:

« Three (3) feet above any force air inlet located within 10 horizontal feet (excluding those integral to the unit).
« Four (4) feet below, four horizontal feet from, or one foot above any door or gravity air inlet into the building.
« Four (4) feet from eleclric and gas meters, regulators and relief equipment.

Johnson Controls Unitary Products
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SUPPLY AIR*

BACK OF UNIT

N
N
N
35-7/8"
S
84"
DUCT SIZES:

Supply Air = 22-1/2" x 35-5/8°
Return Air = 32.7/8" x 35-5/8"

Figure 8: ZJ180-300 Roof Curb

Ductwork

Ductwork should be designed and sized according to the
methods in Manual D of the Air Conditioning Contractors of
America (ACCA) or as recommended by any other recognized
authority such as ASHRAE or SMACNA.

A closed return duct system should be used. This will not
preclude use of economizers or outdoor fresh air intake. The
supply and return air duct connections at the unit should be
made with flexible joints to minimize noise.

The supply and return air duct systems should be designed for
the CFM and static pressure requirements of the job. They
should NOT be sized to match the dimensions of the duct
connections on the unit.

Refer to Figure 5 for bottom air duct openings. Refer to Figure 6
for side air duct openings.

NOTE: Itis recommended that, in Canada, the outlet duct be
provided with a removable access panel. It is
recommended that this opening be accessible when
the unit is installed in service, and of a size such that
smoke or reflected light may be observed inside the
casing to indicate the presence of leaks in the heat
exchanger. The cover should be attached in a
manner adequate to prevent leakage.

Fixed Outdoor Air intake Damper

This damper is shipped inside the return air compartment. It is
completely assembled and ready for installation. A damper
baffle inside of the hood is adjustable to provide variable
amounts of outdoor air intake on units that are not provided with
an economizer or a motorized damper option. Refer to the
Fixed Outdoor Damper Figure 9.

MIN. ROOF OPENING:
39-7/8" Wide X 61-7/8" Long

OUTDOOR COIL
END OF UNIT

14"

126-1/4"
v
/ *Supply and Return Alr fincluding duct support rails)
es shown, arp typical for bottom dudt applications.
FRONT OF UNIT

Fox location of horizontal duct appications
{on back of unit), refer to Unit Dimension datalls.

Gasketing and mounting screws are provided in a parts bag
attached to the hood assembly. Apply gasketing to the three
flange surfaces on the hood priar to installing the hood. Extend
gasketing 1/4 inch beyond the top and bottom of the two side
flanges to insure adequate sealing.

Adjusting the damper to the desired air flow may be done
before mounting the hood into position or after installation by
removing the front hood panel or the screen on the bottom of
the hood. Damper baffle in position 1 will allow approximately
10% outdoor air flow, position 2 approximately 15% and, to
allow approximately 25%, remove the damper baffle.

On units with bottom return air application install the damper
assembly over the opening in the side return air access panel.
Remove and discard the opening cover and the covering over
the hood mounting holes (used for shipping) before installing.
Secure with the screws provided.

On units with side return air applications, install the damper
assembly on the return air ductwork as close to the unit as
possible. Cut an opening 16 inches high by 18 inches wide in the
ductwork to accommodate the damper. Using the holes in the
hood flanges as a template, drill 9/64 inch diameter (#26 drill)
holes into the ductwork and secure with the screws provided.

[ACAUTION]

If outdoor air intake will not be required on units with
bottom return air applications, the damper assembly
should still be mounted on the side return air access
panel, per the instructions above, to insure moisture is
not drawn into the unit during operation. The covering
over the mounting holes only need be removed. Do not
remove the opening cover.

12
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Side Supply
Air Access
Panel

Damper
Baffle~.

y Side Return Air
Access Panel

@) 0 Outdoor Air NSO /4
4

+ Gasketed Opening Cover NG

Flange Rear View

Figure 9: Fixed Outdoor Air Damper

Condensate Drain

Plumbing must conform to local codes. Use a sealing compound
on male pipe threads. Install a condensate drain line from the
one-inch NPT female connection on the unit to an open drain.

NOTE: The condensate drain operates in a negative pressure
in the cabinet. The condensate drain line MUST be
trapped to provide proper drainage. See Figure 10.

Base
Pan
Unit Condensate
Connection
G

Q0

N

Base

Rails

Drain
Plug

Figure 10: Condensate Drain

Compressors

The scroll compressor used in this product is specifically
designed to operate with R-410A Refrigerant and cannot be
interchanged.

The compressor also uses a polyolester (POE oil), Mobil 3MA
POE. This oil is extremely hygroscopic, meaning it absorbs water
readily. POE oil can absorb 15 times as much water as other oils
designed for HCFC and CFC refrigerants. Take all necessary
precautions 1o avoid exposure of the oil to the atmosphere.

A CAUTION|

Do not leave the system open to the atmosphere. Unit
damage could occur due to moisture being absorbed by
the POE oil in the system. This type of il is highly
susceptible to moisture absorption

POE (polyolester) compressor lubricants are known to cause
long term damage to some synthetic roofing materials.

A CAUTION|

Exposure, even if immediately cleaned up, may cause
embrittlement (leading to cracking) to occur in one year
or more. When performing any service that may risk
exposure of compressor oil to the roof, take precautions
to protect roofing.

Procedures which risk oil leakage include, but are not limited to,
compressor replacement, repairing refrigerant leaks, replacing
refrigerant components such as filter drier, pressure switch,
metering device or coil.

Units are shipped with compressor mountings which are
factory-adjusted and ready for operation.

 [A CAUTION]

Do not loosen compressor mounting bolts.

~ [ACAUTION]

Filters

Two-inch filters are supplied with each unit, but units can be
converted easily to four-inch filters. Filters must always be
installed ahead of the evaporator coil and must be kept clean or
replaced with same size and type. Dirty filters will reduce the
capacity of the unit and will result in frosted coils or safety
shutdown. Minimum filter area and required sizes are shown in
Physical Data Table 9.

This system uses R-410A Refrigerant which operates at
higher pressures than R-22. No other refrigerant may be
used in this system.

[A CAUTION]

Make sure that panel latches are properly positioned on
the unit to maintain an airtight seal.

Johnson Controls Unitary Products

13



284810-YIM-D-1008

Powei And Control Wiring

Field wiring to the unit, fuses, and disconnects must conform to
provisions of National Electrical Code (NEC), ANSI/NFPA No.
70 — Latest Edition (in U.S.A.), current Canadian Electrical
Code C221, and/or local arcinances. The unit must be
electrically grounded in accordance with NEC and CEC as
specified above and/or local codes.

Voltage tolerances which must be maintained at the
compressor terminals during starting and running conditions are
indicated on the unit Rating Plate and Table 1.

A C‘@ UTEQM

Avoid damage to internal components if drilling holes for
disconnect mounting.

208/230-3-60 and 380/415-3-50 units control
transformers are factory wired for 230v and 415v power
supply respectively. Change tap on transformer for 208-
3-60 or 380-3-50 operation. See unit wiring diagram.

NOTE: Since not all local codes allow the mounting of a
disconnect on the unit, please confirm compliance with
local code before mounting a disconnect on the unit.

Electrical line must bz sized properly to carry the load. USE
COPPER CONDUCTORS ONLY. Each unit must be wired with
a separate branch circuit fed directly from the meter pane! and
properly fused.

Refer to Figures 11 and 12 for typical field wiring and to the
appropriate unit wiring diagram mounted inside control doors
for control circuit and power wiring information.

The internal wiring harnesses furnished with this unit are an
integral part of the design certified unit. Field alteration to
comply with electrical codes should not be required. If any of
the wire supplied with the unit must be replaced, replacement
wire must be of the type shown on the wiring diagram and the
same minimum gauge as the replaced wire.

A disconnect must be utilized for these units. Factory installed
disconnects are available. If installing a disconnect (field
supplied or York International® supplied accessory), refer to
Figure 1 for the recommended mounting location.

TERMINAL BLOCK TB1

When connecting elecirical power and control wiring to
the unit, water-proof connectors must be used so that
water or moisture cannot be drawn into the unit during
normal operation. The above water-proofing conditions
will also apply when installing a field supplied disconnect
switch.

GROUND
LUG

Power Wiring Detail

Units are factory wired for the voltage shown on the unit
nameplate. Refer to Electrical Data Table 8 to size power
wiring, fuses, and disconnect switch.

Power wiring is brought into the unit through the side of the unit
or the basepan inside the curb.

FACTORY OR FIELD
SUPPLIED DISCONNECT

-t o

: O -

. THREE

: - PHASE
POWER
SUPPLY

Figure 11: Field Wiring Disconnect - Cooling Unit With/Without Electric Heat

14
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Thermostat Wiring

The thermostat should be iocated on an inside wall approximately
56 inch above the floor where it will not be subject to drafts, sun
exposure or heat from electrical fixtures or appliances. Follow the
manufacturer's instructions enclosed with thermostat for general
installation procedure. Seven (7) color-coded, insulated wires
should be used to connect the thermostat to the unit. Refer to
Table 7 for control wire sizing and maximum length.

CONTROL
THERMOSTAT TERMINAL
TERMINALS BLOCK
| W1
@ W2
st_—J Y1
oce
@
P
D, P
©- BE
G
l R
R SD
©® c
EXPANSION
@ BOARD
TERMINAL
OCC BLOCK
X Y3
Y4
TERMINALS ON
A LIMITED
NUMBER OF

THERMOSTATS

[2] sumper is required if there is no Smoke Deteclor circuit.
Jumper is required for any combination of R, RC, or RH.

Space Sensor

The space sensor, if used, should be located on an inside wall
approximately 56 inches above the floor where it will not be
subject to drafts, sun exposure or heat from electrical fixtures or
appliances. Follow manufacturer's instructions enclosed with
sensor for general installation procedure.

Table 7: Control Wire Sizes

Wire Size
18 AWG

Maximum Length®
150 Feet

1. From the unit to the thermostat and back to the unit.

[ACAUTION]

208/230-3-60 and 380/415-3-50 units controt
transformers are factory wired for 230v and 415v power
supply respectively. Change tap on transformer for 208-
3-60 or 380-3-50 operation. See unit wiring diagram.

Smoke
Deteclor

SD

Second slage heating nol required cn single stage heating units.

24 VAC
Class 2

3

OCC is an oulpul from the thermostat lo indicate the Occupied condition.

X is aninput lo the thermostat to display Errer Slatus conditions.

Figure 12: Typical Field Wiring 24 Volt Thermostat

Johnson Controls Unitary Products
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Table 8: Electrical Data
ZJ180-300 - Standard Drive Without Powared Cenvenicnce Cutlet

Compressors OD Fan | Supply [ Pwr . . ) Max Fuse2/

Size Voit (each) Motors | Blower | Conv Electric Heat Option MCA Bre§ker3
(Tons) (each) Motor | Qutlet (Amps) Size
RLAJLRA]TMCC | FLA FLA FLA | Model | kW [Stages| Amps (Amps)

None - - - 86.5 100

E18 13.5 1 375 86.5 100

208-3-60] 14.7 | 115 | 23.0 2.1 15.4 0.0 E36 27.0 2 74.9 112.9 125

E54 40.6 2 112.7 160.1 175

E72 54.1 2 1560.2 169.4 200

None - - - 85.3 90

E18 18.0 1 43.3 85.3 90

230-3-60] 14.7 { 115 | 23.0 21 14.4 0.0 E36 36.0 2 86.6 126.3 150

E54 54.0 2 129.9 147.9 175

180 E72 72.0 2 173.2 191.2 225
(15) None - - - 44.3 50
E18 18.0 1 21.7 44.3 50

M60-3-60] 7.7 | 50 | 12.0 1.1 7.2 0.0 E36 36.0 2 43.3 63.1 70

E54 54.0 2 65.0 74.0 20

E72 72.0 2 86.6 95.6 110

None - - - 36.7 40

E18 18.0 1 17.3 36.7 40

575-3-60] 6.4 | 40 | 10.0 0.9 5.9 0.0 E36 36.0 2 34.6 50.7 60

E54 54.0 2 52.0 59.3 70

E72 72.0 2 69.3 76.7 90

None - - - 94.8 110

E18 13.5 1 37.5 94.8 110

208-3-60[ 16.7 | 120 | 26.0 2.1 154 0.0 E36 27.0 2 74.9 112.9 125

E54 40.6 2 112.7 160.1 175

E72 541 2 150.2 169.4 200

None - - - 93.8 110

E18 18.0 1 433 93.8 110

230-3-60( 16.7 | 120 | 26.0 2.1 14.4 0.0 E36 36.0 2 86.6 126.3 150

E54 54.0 2 129.9 147.9 175

210 E72 72.0 2 173.2 191.2 225
(17.5) None - - - 48.6 50
E18 18.0 1 21.7 48.6 50

460-3-60| 8.7 60 155 1.1 7.2 0.0 E36 36.0 2 43.3 63.1 70

E54 54.0 2 65.0 74.0 90

E72 72.0 2 86.6 95.6 110

None - - - 38.0 40

E18 18.0 1 17.3 38.0 40

575-3-60] 6.7 { 42 | 10.5 0.9 5.9 0.0 E36 36.0 2 34.6 50.7 60

E54 54.0 2 52.0 59.3 70

E72 72.0 2 69.3 76.7 90

None - - - 106.3 110

E18 13.5 1 37.5 106.3 110

[208-3-60 17.9 | 120 | 28.0 3.7 15.4 0.0 E36 27.0 2 74.9 112.9 125

E54 40.6 2 112.7 160.1 175

E72 54.1 2 150.2 169.4 200

None - - - 105.3 110

E18 18.0 1 43.3 105.3 110

230-3-60| 17.9 | 120 | 28.0 3.7 14.4 0.0 E36 36.0 2 86.6 126.3 150

E54 54.0 2 129.9 147.9 175

240 E72 72.0 2 173.2 191.2 225
(20) None - - - 55.6 60
E18 18.0 1 217 55.6 60

M60-3-60] 9.6 70 16.0 1.9 7.2 0.0 E36 36.0 2 43.3 63.1 70

E54 54.0 2 65.0 74.0 90

E72 72.0 2 86.6 95.6 110

None - - - 43.4 50

E18 18.0 1 17.3 43.4 50

575-3-60 7.4 53 | 11.5 1.5 5.9 0.0 E36 36.0 2 34.6 50.7 60

E54 54.0 2 52.0 59.3 70

E72 72.0 2 69.3 76.7 90

16 Johnson Controls Unitary Products
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ZJ180-300 - Standard Drive Without Powered Convenience Outlet (Continued)

OD Fan | Supply | Pwr Max Fuse?
Size Volt Corr(\g;gts))sors Motors Bl;)vlv)e); Conv Electric Heat Option MCAT! Breaker3/
(Tons) {each) Motor | Outlet (Amps) Size
RLA | LRA | MCC FLA FLA FLA | Model kW Stages | Amps (Amps)
None - - - 141.8 150
E18 13.5 1 37.5 141.8 150
208-3-60] 23.0 | 160 | 31.5 3.7 28.0 0.0 E36 27.0 2 749 141.8 150
E54 40.6 2 1127 175.9 200
E72 54.1 2 150.2 185.2 200
None - - - 139.3 150
E18 18.0 1 43.3 139.3 150
230-3-60] 23.0 | 160 | 31.5 3.7 26.0 0.0 E36 36.0 2 86.6 140.8 150
E54 54.0 2 129.9 162.4 175
300 E72 72.0 2 173.2 205.7 225
(25) None - - - 72.7 80
E18 18.0 1 21.7 72.7 80
M60-3-60] 12.2 | 87 | 17.1 1.9 13.0 0.0 E36 36.0 2 43.3 72.7 80
E54 54.0 2 65.0 81.2 90
E72 720 2 86.6 102.9 110
None - - - 53.7 60
E18 18.0 1 17.3 53.7 60
575-3-60( 8.7 | 62 | 13.5 1.5 103 0.0 E36 36.0 2 34.6 56.2 60
E54 54.0 2 52.0 64.8 70
E72 72.0 2 69.3 82.2 90

1. Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.

Johnson Controls Unitary Products
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ZJ180-300 - Standard Drive With Powered Convenience Outlet

T

OD Fan | Supply | .Pwr Max Fuse?/
size | o C°"(‘§£§§f°'s Motors | Blowor | Conv Electric Heat Option mca! | Breaker
(Tons) {each) Motor | Outlet (Amps) Size
RLA | LRA | MCC FLA FLA FLA |Model| kW |Stages| Amps (Amps)

None - - - 96.5 110

E18 13.5 1 375 96.5 110

208-3-60| 14.7 | 115 | 23.0 2.4 15.4 10.0 E36 27.0 2 74.9 125.4 150
E54 40.6 2 1127 172.6 175

E72 54.1 2 150.2 181.9 200

None - - - 95.3 100

Et8 18.0 1 43.3 95.3 100

230-3-60[ 14.7 | 115 | 23.0 2.1 144 10.0 E36 36.0 2 86.6 138.8 150
E54 54.0 2 129.9 160.4 175

180 E72 72.0 2 173.2 203.7 225
(15) None | - - - 493 50
E18 18.0 1 21.7 49.3 50

460-3-60] 7.7 | 50 | 12.0 141 7.2 5.0 E36 36.0 2 43.3 '69.4 70
E54 54.0 2 65.0 80.2 90

E72 72.0 2 86.6 101.9 110

None - - - 40.7 45

E18 18.0 1 17.3 40.7 45

575-3-60] 6.4 | 40 | 10.0 0.9 59 4.0 E36 36.0 2 34.6 55.7 60
E54 54.0 2 52.0 64.3 70

E72 72.0 2 69.3 81.7 90

None - - - 104.8 110

E18 13.5 1 375 104.8 110

208-3-60] 16.7 | 120 | 26.0 2.1 154 10.0 E36 27.0 2 74.9 125.4 150
E54 40.6 2 1127 172.6 175

E72 541 2 150.2 181.9 200

None - - - 103.8 110

E18 18.0 1 43.3 103.8 110

230-3-60] 16.7 | 120 | 26.0 241 14.4 10.0 E36 36.0 2 86.6 138.8 150
E54 54.0 2 129.9 160.4 175

210 E72 72.0 2 173.2 203.7 225
(17.5) None - - - 53.6 60
E18 18.0 1 21.7 53.6 60

460-3-60{ 8.7 60 | 155 11 7.2 5.0 E36 36.0 2 43.3 69.4 70
E54 54.0 2 65.0 80.2 90

E72 72.0 2 86.6 101.9 110

None - - - 42.0 45

E18 18.0 1 17.3 42.0 45

576-3-60[ 6.7 | 42 | 10.5 0.9 5.9 4.0 E36 36.0 2 34.6 55.7 60
ES54 54.0 2 52.0 64.3 70

E72 72.0 2 69.3 81.7 90

None - - - 116.3 125

E18 13.5 1 37.5 116.3 125

208-3-60| 17.9 | 120 | 28.0 3.7 154 10.0 E36 27.0 2 74.9 1254 150
E54 40.6 2 112.7 | 1726 175

E72 54.1 2 150.2 181.9 200

None - - - 115.3 125

E18 18.0 1 43.3 115.3 125

230-3-60( 17.9 | 120 | 28.0 3.7 14.4 10.0 E36 36.0 2 86.6 138.8 150
E54 54.0 2 129.9 160.4 175

240 E72 72.0 2 173.2 203.7 225
(20) Mone - - - 60.6 70
E18 18.0 1 21.7 60.6 70

460-3-60[ 9.6 70 | 15.0 1.9 7.2 5.0 E36 36.0 2 43.3 69.4 70
E54 54.0 2 65.0 80.2 90

E72 72.0 2 86.6 101.9 110

None - - - 474 50

E18 18.0 1 17.3 474 50

575-3-60] 7.4 53 | 11.5 1.5 5.9 4.0 E36 36.0 2 34.6 55.7 60
E54 54.0 2 52.0 64.3 70

i e E72 72.0 2 69.3 81.7 20

18
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ZJ180-300 - Standard Drive With Powered Conivenience Outlet (Continued)

OD Fan { Suppiy | Pwr “tax Fuses
Size Volt Cones;zz)sors Motors Blopvl:er Conv Electric Heat Option MCA? lgfearl:izrg/
(Tons) (each) | Motor | Outlet (Amps) Size
RLA | LRA | MCC FLA FLA | FLA |Model| kW [Stages| Amps (Amps)
A None | _ - - : 15987 IR
E18 13.5 1 37.5 151.8 175
[208-3-60( 23.0 | 160 | 31.5 3.7 280 10.0 E36 27.0 2 74.9 151.8 175
ES4 | 40.6 2 112.7 188.4 200
E72 54.1 2 150.2 197.7 200
None - - - 149.3 175
L E18 | 180 | 1 | 433 | 1493 175
30-3-60] 23.0 | 160 | 31.5 3.7 26.0 10.0 E36 36.0 2 86.6 153.3 175
E54 4.0 2 129.9 174.9 175
300 E72 | 72.0 2 [ 1732 218.2 225
(25) None - - - 77.7 90
E18 18.0 1 21.7 77.7 90
460-3-60] 12.2 | 87 | 171 1.9 13.0 5.0 E36 36.0 2 43.3 77.7 90
E54 54.0 2 65.0 87.5 90
E72 72.0 2 86.6 108.1 110
None - - - 57.7 60
E18 18.0 1 17.3 57.7 60
575-3-60] 8.7 | 62 | 13.5 1.5 10.3 4.0 E36 36.0 2 34.6 61.2 70
E54 54.0 2 52.0 69.8 70
E72 | 720 2 69.3 87.2 90

1. Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.

Johnsan Controls Unitary Products
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Z.J180-300 - High Static Drive Without Powered Convenience Outlet

P 8D Ean | Suppl AT Max Fuse?/
Size Volt Conr(\sari:;sors Motors Blclw?e{ Conv Electric Heat Option MCA! | Breaker®
(Tons) ({each) Motor | Outlet (Amps) Size
_ RLA | LRA | MCC | FLA FLA | FLA | Model | kW |Stages| Amps (Amps)
T None - - - 86.5 100
E E18 13.5 1 375 86.5 100
08-3-60| 14.7 | 115 | 23.0 2.1 15.4 0.0 E36 27.0 2 74.9 112.9 125
E54 408 2 1127 160.1 175
E72 54.1 2 150.2 169.4 200
None - - - 85.3 90
E18 18.0 1 43.3 85.3 20
230-3-60| 14.7 | 115 | 23.0 2.1 144 0.0 35 36.0 2 86.6 126.3 150
ES4 54.0 2 129.9 147.9 175
180 E72 72.0 2 173.2 191.2 225
(15) None - - - 443 50
E18 18.0 1 21.7 443 50
460-3-60 7.7 50 12.0 1.1 7.2 0.0 E36 36.0 2 433 63.1 70
E54 54.0 2 65.0 74.0 90
E72 72.0 2 86.6 95.6 110
None - - - 36.7 40
E18 18.0 1 17.3 36.7 40
575-3-60| 6.4 40 10.0 0.9 59 0.0 E36 36.0 2 34.6 50.7 60
E54 54.0 2 52.0 59.3 70
E72 72.0 2 69.3 78.7 90
None - - - 100.2 110
E18 13.5 1 37.5 100.2 110
208-3-60( 16.7 | 120 | 26.0 2.1 20.0 0.0 £36 27.0 2 74.9 118.7 125
E54 40.6 2 112.7 165.9 175
E72 54.1 2 150.2 175.2 200
None - - - 100.2 110
E18 18.0 1 43.3 100.2 110
230-3-60; 16.7 | 120 | 26.0 21 20.0 0.0 E36 36.0 2 86.6 133.3 150
E54 54.0 2 129.9 154.9 175
210 E72 72.0 2 173.2 198.2 225
(17.5) None N - : 51.7 60
E18 18.0 1 21.7 51.7 60
M60-3-60] 8.7 60 15.6 1.1 10.0 0.0 E36 36.0 2 43.3 66.6 70
E54 54.0 2 65.0 77.5 90
E72 720 2 86.6 3891 110
None - - - 40.7 45
E18 18.0 1 17.3 40.7 45
575-3-60| 6.7 | 42 | 10.5 0.9 8.2 0.0 E36 36.0 2 346 53.6 60
E54 54.0 2 52.0 62.2 70
E72 72.0 2 69.3 79.5 90
None - - - 108.3 110
E18 13.5 1 37.5 106.3 110
[208-3-60{ 17.9| 120 | 28.0 3.7 154 0.0 E36 27.0 2 74.9 112.9 125
E54 40.6 2 112.7 160.1 175
E72 54.1 2 150.2 169.4 200
None - - - 105.3 110
E18 18.0 1 43.3 105.3 110
230-3-60[ 17.9 | 120 | 28.0 3.7 14.4 0.0 E36 36.0 2 86.6 126.3 150
E54 54.0 2 129.9 147.9 175
240 E72 72.0 2 173.2 191.2 225
(20) None - - - 55.6 60
E18 18.0 1 21.7 55.6 60
160-3-60| 96 | 70 | 15.0 1.9 7.2 0.0 E36 36.0 2 43.3 63.1 70
E54 54.0 2 65.0 74.0 90
E72 72.0 2 86.6 95.6 110
None - - - 43.4 50
E18 18.0 1 17.3 43.4 50
575-3-60| 7.4 53 11.5 1.5 5.9 0.0 E36 36.0 2 34.6 50.7 60
E54 54.0 2 52.0 59.3 70
ol ' E72_| 720 2 69.3 76.7 30
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ZJ180-300 - High Static Drive Without Powered Convenience Outlet (Continuad)

OD Fan | Supp! Pwr Max Fuse?)
Size Volt Conz:ari:?ors Motors BI;)vF:e)ll' Conv Electric Heat Option MCA' M;reall(‘;i‘l

(Tons) (each) Motor | Outlet (Amps) Size
RLA | LRA | MCC FLA FLA FLA | Model kW Stages | Amps (Amps)

None - - - 155.1 175

E18 13.5 1 375 155.1 175

208-3-60 23.0 | 160 | 31.5 3.7 38.6 0.0 E36 27.0 2 74.9 155.1 175

E54 40.6 2 112.7 189.1 200

E72 541 2 150.2 198.4 225

None - - - 165.1 175

E18 18.0 1 43.3 155.1 175

530-3-60 23.0 | 160 | 31.5 3.7 386 0.0 E36 36.0 2 86.6 156.5 175

E54 54.0 2 129.9 178.2 200

300 E72 72.0 2 173.2 2215 250
{25) None - - - 80.5 90
£18 18.0 1 21.7 80.5 90

160-3-60{ 12.2 | 87 | 17.1 1.9 19.3 0.0 E36 36.0 2 43.3 80.5 90

E54 54.0 2 65.0 89.1 100

E72 72.0 2 86.6 110.7 125

None - - - 60.1 70

E18 18.0 1 17.3 60.1 70

575-3-60] 8.7 | 62 | 13.5 1.5 15.4 0.0 E36 36.0 2 346 62.6 70

E54 54.0 2 52.0 71.2 80

E72 72.0 2 69.3 88.5 100

1. Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.

Johnson Controls Unitary Preducts
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7J180-300 - High Static Drive With Powered Convenience Outlet

y Ob Fan | Suppl Pwr ) Max Fuse?/
Size Volt Con(\:ariz)sors Motors Blfﬁe{' Conv Electric Heat Option MCA! Bre‘:aker:"
(Tons) {each) Motor | Outlet (Amps) Size
RLA [ LRA | MCC FLA FLA FILA | Model kW Stages | Amps (Anips)
None - - - 96.5 110
E18 13.5 1 37.5 96.5 110
208-3-60| 14.7 | 115 | 23.0 2.1 154 10.0 E36 27.0 2 74.9 1254 150
E54 40.6 2 112.7 172.6 175
E72 54.1 2 150.2 181.9 200
None - - - 95.3 100
E18 18.0 1 43.3 95.3 100
230-3-60[ 14.7 | 115 | 23.0 21 14.4 10.0 E36 36.0 2 86.6 138.8 150
E54 54.0 2 129.9 160.4 175
180 E72 72.0 2 173.2 203.7 225
(15) None - - - 49.3 50
E18 18.0 1 21.7 49.3 50
M60-3-60| 7.7 [ 50 | 12.0 1.1 7.2 5.0 E36 36.0 2 433 69.4 70
E£54 54.0 2 65.0 80.2 90
E72 72.0 2 86.6 101.9 110
None - - - 40.7 45
E18 18.0 1 17.3 40.7 45
575-3-60] 6.4 | 40 | 10.0 09 5.9 40 E36 36.0 2 34.6 55.7 60
E54 54.0 2 52.0 64.3 70
E72 72.0 2 69.3 81.7 90
None - - - 110.2 125
E18 13.5 1 375 110.2 125
208-3-60( 16.7 | 120 | 26.0 2.1 20.0 10.0 E36 27.0 2 74.9 131.2 150
E54 40.6 2 112.7 178.4 200
E72 54.1 2 150.2 187.7 200
None - - - 110.2 125
E18 18.0 1 43.3 110.2 125
230-3-60| 16.7 | 120 | 26.0 2.1 20.0 10.0 E36 36.0 2 86.6 145.8 150
E54 54.0 2 129.9 167.4 175
210 E72 72.0 2 173.2 210.7 225
(17.5) None - - - 56.7 60
E18 18.0 1 21.7 56.7 60
460-3-60] 8.7 | 60 | 16.5 1.1 10.0 5.0 E36 36.0 2 43.3 729 80
E54 54.0 2 65.0 83.7 90
E72 72.0 2 86.6 105.4 110
None - - - 447 50
E18 18.0 1 17.3 44.7 50
575-3-60] 6.7 | 42 | 10.5 0.9 8.2 4.0 E36 36.0 2 34.6 58.6 60
E54 54.0 2 52.0 67.2 70
E72 72.0 2 69.3 84.5 20
None - - - 116.3 126
E18 13.5 1 37.5 116.3 125
208-3-60( 17.9 | 120 | 28.0 3.7 15.4 10.0 E36 27.0 2 74.9 125.4 150
E54 40.6 2 112.7 172.6 175
E72 54.1 2 150.2 181.9 200
None - - - 115.3 125
E18 18.0 1 43.3 115.3 125
230-3-60( 17.9 [ 120 | 28.0 3.7 14.4 10.0 E36 36.0 2 86.6 138.8 150
E54 54.0 2 129.9 160.4 175
240 E72 72.0 2 173.2 203.7 225
(20) None - - - 60.6 70
E18 18.0 1 21.7 60.6 70
460-3-60] 9.6 70 15.0 1.9 7.2 5.0 E36 36.0 2 43.3 69.4 70
E54 54.0 2 65.0 80.2 90
E72 72.0 2 86.6 101.9 110
None - - - 47.4 50
E18 18.0 1 17.3 47.4 50
575-3-60] 7.4 53 1.5 1.5 5.9 4.0 E36 36.0 2 3486 85.7 60
E54 54.0 2 52.0 64.3 70
E72 72.0 2 69.3 81.7 90
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ZJ180-300 - High Static Drive With Powered Convenience Outlet (Continued)

OD Fan | Suppl Pwr Max Fuse?/
size | o0 °°”(‘e";§:)s°’s Motors Blc?v‘:e): Conv Electric Heat Option MCA' | Breaker?
(Tons) {each) Motor | Outlet (Amps) Size
RLA | LRA | MCC FLA FLA FLA | Model kW Stages | Amps (Amps)

None - - - 165.1 200

E18 13.5 1 375 165.1 200

208-3-60] 23.0 | 160 | 31.5 3.7 38.6 10.0 E36 27.0 2 74.9 165.1 200
E54 40.6 2 1127 201.6 225

E72 54.1 2 150.2 210.9 225

None - - - 165.1 200

E18 18.0 1 43.3 165.1 200

230-3-60{ 23.0 | 160 | 31.5 3.7 3856 10.0 E36 36.0 2 86.6 169.0 200
E54 54.0 2 129.9 190.7 225

300 E72 72.0 2 173.2 234.0 250
(25) None - - - 85.5 100
E18 18.0 1 21.7 85.5 100

160-3-60] 12.2 | 87 | 17.1 1.9 19.3 5.0 E36 36.0 2 43.3 85.5 100
E54 54.0 2 65.0 95.3 110

E72 72.0 2 86.6 117.0 125

None - - - 64.1 70

E18 18.0 1 17.3 64.1 70

575-3-60{ 8.7 62 | 13.5 1.5 154 4.0 E36 36.0 2 34.6 67.6 70
E54 54.0 2 52.0 76.2 90

E72 72.0 2 69.3 93.5 100

1.

Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.

Johnson Controls Unitary Products
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ZJ300 - Low Static Drive Without Powered Convenience Outlet

rre s e,

‘ObFan | Suppl Pwr Max Fuse?/
Size Volt Corr(lg;;sl)sors Motors Blop\seyr Conv Electric Heat Option MCA? Breaker®
(Tons) {each) Motor | Outlet (Amps) Size
RILA | LRA | MCC FLA FLA FLA | Model kW | Stages| Amps (Amps)
None - - - 132.6 150
E18 13.5 1 37.5 132.6 150
i208-3-60( 23.0 | 160 | 31.5 3.7 20.0 0.0 E36 27.0 2 74.9 132.6 150 -
E54 40.6 2 112.7 165.9 175
E72 54.1 2 150.2 175.2 200
None - - - 132.6 150
E18 18.0 1 43.3 132.6 150
230-3-60{ 23.0 | 160 | 31.5 3.7 20.0 0.0 E36 36.0 2 86.6 133.3 150
ES54 54.0 2 129.9 154.9 175
300 E72 72.0 2 173.2 198.2 225
(25) None - - - 69.5 80
E18 18.0 1 21.7 69.5 80
460-3-60( 12.2 | 87 | 171 1.9 10.0 0.0 E36 36.0 2 43.3 69.5 80
E54 54.0 2 65.0 77.5 20
E72 72.0 2 86.6 99.1 110
None - - - 51.2 60
E18 18.0 1 17.3 51.2 60
575-3-60] 8.7 | 62 | 13.5 1.5 8.2 0.0 E36 36.0 2 34.6 53.6 60
ES54 54.0 2 52.0 62.2 70
E72 72.0 2 69.3 79.5 90
1. Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.
ZJ300 - Low Static Drive With Powered Convenience Outlet
OD Fan | Suppl Pwr 2
Size Volt Con;::rs‘)sors Motors Bl:vee‘: Conv Electric Heat Option MCA! M;;z::r?’l
(Tons) (each) Motor | Outlet {Amps) Size
RLA | LRA | MCC FLA FLA FLA | Model kW Stages | Amps (Amps)
None - - - 142.6 150
E18 135 1 37.5 142.6 150
[208-3-60] 23.0 | 160 | 31.5 3.7 20.0 10.0 E36 27.0 2 74.9 142.6 150
E54 40.6 2 112.7 178.4 200
E72 54.1 2 150.2 187.7 200
None - - - 1426 150
E18 18.0 1 433 142.6 150
230-3-60 23.0 | 160 | 31.5 3.7 20.0 10.0 E36 36.0 2 86.6 145.8 150
E54 54.0 2 129.9 167.4 175
300 E72 72.0 2 173.2 210.7 225
(25) None - - - 74.5 80
E18 18.0 1 217 74.5 80
460-3-60[ 12.2 | 87 17.1 1.9 10.0 50 E36 36.0 2 43.3 74.5 80
ES4 54.0 2 65.0 83.7 20
E72 72.0 2 86.6 105.4 110
None - - - 55.2 60
E18 18.0 1 17.3 55.2 60
575-3-60 8.7 62 13.5 1.5 8.2 4.0 E38 36.0 2 345 58.6 60
E54 54.0 2 52.0 67.2 70
E72 72.0 2 69.3 84,5 a0

1. Minimum Circuit Ampacity.
2. Dual Element, Time Delay Type.
3. HACR type per NEC.
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Table 9: ZJ180-300 Physical Data

=

Models
Component ZJ180 2210 24240 2J300
Nomina! Tennage 15 17.5 20 25
ARI COOLING PERFORMANCE
Gross Capacity @ ARI A point (Btu) 183500 213700 242000 312000
ARI net capacity (Btu) 178500 206000 235000 295000
EER 12.4 12.1 11.6 10.4
SEER - - - -
IPLV 13.9 13.2 12.9 10.6
Nominal CFM 6000 7000 8000 10000
System power (KW) 14.40 17.10 20.10 28.50
Refrigerant type R-410a R-410a R-410a R-410a
Refrigerant charge (Ib-0z)
System 1 12-8 12-8 12-0 12-8
Syslem 2 12-8 13-8 12-0 13-8
System 3 12-8 12-8 12-0 13-0
System 4 12-8 12-8 12-0 12-8
ARI HEATING PERFORMANCE
Heating model 24 32 24 32 24 32 24 32
Heat input (K Btu) 300 400 300 400 300 400 300 400
Heat output (K Btu) 240 320 240 320 240 320 240 320
AFUE% - - - - - - - -
Steady state efficiency (%) 80 80 80 80 80 80 80 80
No. burners 6 8 6 8 6 8 6 8
No. stages 2 2 2 2 2 2 2 2
Temperature Rise Range (°F) 20-50 30-60 | 20-50 | 30-60 | 20-50 | 30-60 | 20-50 30-60
Gas Limit Setting (°F) 195 195 195 195 195 195 195 195
Gas piping connection (in.) 1 1 1 1 1 1 1 1
DIMENSIONS (inches)
Length 180-19/32
Width 92
Height 52-5/8
OPERATING WT. (Ibs.) 2609 2665 2697 2783
COMPRESSORS
Type Scroll Scroll Scroll Scroll
Quantity 4 4 4 4
Unit Capacity Steps (%) 25/50/75/100 [ 25/50/75/100 | 25/50/75/ 100 25/50/75171100
CONDENSER COIL DATA
Face area (Sq. Ft.) 63.8 63.8 63.8 63.8
Rows 2 2 2 2
Fins per inch 20 20 20 20
Tube diameter (in.) 3/8 3/8 3/8 3/8
Circuitry Type Split-face Split-face Split-face Split-face
EVAPORATOR COIL DATA
Face area (Sq. Ft.) 25 25 25 25
Rows 4 4 4 4
Fins per inch 13.5 13.5 13.5 13.5
Tube diameter 3/8 3/8 3/8 3/8
Circuitry Type Split-face Split-face Split-face Split-face
Refrigerant control TXV TXV TXV XV
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Table 9: ZJ180-300 Physical Data (Continued)

Models
Component ZJ180 20210 2240 24300
Nominal Tonnage 15 17.5 20 25 N
CONDZNSER FAN DATA o
Quantity 4 4 4 4
Fan diameter (Inch) 24 24 30 30
Type Prop Prop Prop Prop
Drive type Direct Direct Direct Direct
No. speeds 1 1 1 1
Number of motors 2 2 2 2
Motor HP each 113 1/3 113 1/3
RPM 850 850 870 870
Nominal total CFM 4000 4000 5000 5000
BELT DRIVE EVAP FAN DATA
Quantity 1 1 1 1
Fan Size (Inch) 15X 15 18X 15 18 X 15 18 X 15
Type Centrifugal Centrifugal Centrifugal Centrifugal
Motor Sheave 1VP65 | 1VPB5 | 1VP60 | 1VP60 [ 1VP60 | 1VPB0 | 1VP60 | 1VP75X | 1VP75X
Blower Sheave BK110 | BK090 | BK110 | BK090 | BK110 | BK090 | 1B5v94 |1B5SV110| 1B5V34
Belt BX85 BX81 BX78 BX75 BX78 BX75 BX78 | 5VX840 | 5VX860
Motor HP each 5 5 5 7.5 5 7.5 75 10 15
RPM 1725 1725 1725 1725 1725 1725 1725 1725 1725
Frame size 184T 184T 184T 213T 1847 213T 213T 215T 254T
FILTERS
Quantity - Size 12-12x24x2 12-12x24x2 12-12x24x2 12-12x24 x2

Optional Electric Heat

The factory-installed heaters are wired for single point power
supply. Power supply need only be brought into the single point

terminal block.

Table 10: Electric Heat Minimum Supply Air

These CSA approved heaters are located within the central
compartment of the unit with the heater elements extending in

to the supply air chamber.

Fuses are supplied, where required, by the factory. Some kW

sizes require fuses and others do not. refer to Table 10 for
minimum CFM limitations and to Table 8 for electrical data.

. Minimum Supply Air (CFM)
(Ts;ffs) Voltage Heater kW
9 18 54 72

208/230-3-60 4500 4500 5000 5000
(11853 460-3-60 4500 4500 5000 4500
600-3-60 4500 4500 4500 4500
208/230-3-60 6000 6000 6000 6000
(12712) 460-3-60 6000 6000 6000 6000
600-3-60 6000 6000 6000 6000
208/230-3-60 6000 6000 6000 6000
(22400) 460360 6000 5000 §000 6000
600-3-60 6000 6000 6000 6000
208/230-3-60 7500 7500 7500 7500
(3205(’)) 460-3-60 7500 7500 7500 7500
600-3-60 7500 7500 7500 7500
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Optional Gas Heat

These gas-fired heaters have aluminized-steel or optional
stainless steel, tubular heat exchangers with spark ignition with
proven pilot.

Table 11: Gas Application Data

Unit Input Temp Rise
Size Opt. (M’I;H) Output (MBH) |~ oyt
150 24 300 240 20-50
32 400 320 30-60
10 24 300 240 20-50
32 400 320 30-60
10 24 300 240 20-50
32 400 320 36-60
300 24 300 240 20-50
32 400 320 30-60

1. On VAV units, individual VAV boxes must be full open in
heating mode to insure airflow falls within temperature rise
range.

Gas Piping

Proper sizing of gas piping depends on the cubic feet per hour
of gas flow required, specific gravity of the gas and the length of
run. “National Fuel Gas Code” Z223.1 (in U.S.A.) or the current
Gas Installation Codes CSA-B149.1 (in Canada) should be
followed in all cases unless superseded by local codes or gas
utility requirements. Refer to the Pipe Sizing Table 12. The
heating value of the gas may differ with locality. The value
should be checked with the local gas utility.

NOTE: There may be a local gas utility requirement specifying
a minimum diameter for gas piping. All units require a
one-inch pipe connection at the entrance fitting.

N Main

Manua!
/}" Shut-off
Valve
'\\
Drip Leg

Figure 14: Bottom Supply Connection External Shut-Off

Table 12: Gas Pipe Sizing - Capaclty of Pipe

Length of Nominal Iron Pipe Size

Pipe (ft.) 1in. 1-1/4 in.
10 520 1050
20 350 730
30 285 590
40 245 500
50 215 440
60 195 400
70 180 370
80 170 350
90 160 320
100 150 305

NOTE: Maximum capacity of pipe in cubic feet of gas per hour
based upon a pressure drop of 0.3 inch W.C. and 0.6
specific gravity gas.

Table 13: Gas Heat Minimum Supply Air

Size Supply Air (CFM)
(Tons) Heat Size Cooling Heating
Min Max Min Max
180 24 4500 7000 4500 7000
(15) 32 4500 7000 4500 7000
210 24 6000 8750 6000 8750
(17.5) 32 6000 8750 6000 8750
240 24 6000 9400 6000 9400
(20) 32 6000 9400 6000 9400
300 24 7500 12500 7500 12500
(25) 32 7500 12500 7500 12500
Figure 13: External Supply Connection External Shut-Off
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Cas Connection

The gas supply line can be routed within the spacz and roof curb,
exiting through the unit's basepan. Refer to Figure 5 for the gas
piping inlet location. Typical supply piping arrangements are
shown in Figures 13 and 14. All pipe nipples, fittings, and the gas
cock are field supplied.

Gas piping recommendations:

1. Adrip leg and a ground joint union must be installed in the
gas piping.

2. Where required by local codes, a manual shut-off valve
must be installed outside of the unit.

3. Use wrought iron or steel pipe for all gas lines. Pipe dope
should be applied sparingly to male threads only.

L& CAUTEON ]

The furnace and its individual shut~off valve must be
disconnected from the gas supply piping system during
any pressure testing at pressures in excess of 1/2 PSIG.

Pressures greater than 1/2 PSIG will cause gas valve
damage resulting in a hazardous condition. If it is
subjected to a pressure greater than 1/2 PSIG, the gas
vzlve must be replacad.

Ttz furnace must be isolated from the gas supply piping
system by closing its individual manual shut-off valve
during any pressure testing of the gas supply piping
system at test pressures equal to or less than 1/2 PSIG.

Natural gas may contam some propane. Propane is an
excellent solvent and will quickly dissolve white lead and
most standard commercial compounds. A special pipe
dope must be used when assembling wrought iron or
steel pipe. Shellac based compounds such as Gaskolac
or Stalastic, and compounds such as Rectorseal #5,
Clydes'’s or John Crane may be used.

Threaded Jomts should be coated wuth a sealmg
compound that is resistant to the action of liquefied
petroleum gases. Do not use Teflon tape.

4. All piping should be cleaned of dirt and scale by
hammering on the outside of the pipe and blowing out
loose particles. Before initial start-up, be sure that all gas
lines external to the unit have been purged of air.

5. The gas supply should be a separate line and installed in
accordance with all safety codes as prescribed under
“Limitations”.

6. A 1/8-inch NPT plugged tapping, accessible for test gage
connection, must be installed immediately upstream of the
gas supply connection to the unit.

7. After the gas connections have been completed, open the
main shut-off valve admitting normal gas pressure to the
mains. Check all joints for leaks with soap solution or other
material suitable for the purpose. NEVER USE A FLAME.

= Ry i

AWARN]NG

21!

FIRE OR EXPLOSION HAZARD

Failure to follow the safety warning exactly could result
in serious injury, death or property damage.

Never test for gas leaks with an open flame. use a
commercially available soap solution made specifically
for the detection of leaks to check all connections. A fire
or explosion may result causing property damage,
personal injury or loss of life.

Lp Units, Tanks And Piping

All gas heat units are shipped from the factory equipped for
natural gas use only. The unit may be converted in the field for
use with LP gas with accessory kit model number 1NP0418.

All LP gas equipment must conform to the safety standards of
the National Fire Protection Assaciation.

For satisfactory operation, LP gas pressure must be 10.0 inch
W.C. at the unit under full load. Maintaining proper gas
pressure depends on three main factors:

1. The vaporization rate which depends on the temperature of
the liquid and the “wetted surface” area of the container(s).

2. The proper pressure regulation. (Two-stage regulation is
recommended).

3. The pressure drop in the lines between regulators and
between the second stage regulator and the appliance.
Pipe size required will depend on the length of the pipe run
and the total load of all appliances.

Complete information regarding tank sizing for vaporization,
recommended regulator settings, and pipe sizing is available
from most regulator manufacturers and LP gas suppliers.

AWARNING

T PR N E
LP gas is an excellent solvent and will qunckly dissolve
white lead and most standard commercial compounds. A
special pipe dope must be used when assembling
wrought iron or steel pipe for LP. Shellac base
compounds such as Gaskolac or Stalastic, and
compounds such as Rectorseal #5, Clyde's, or John
Crane may be used.
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Check all connections for leaks when piping is completed using
a soap solution. NEVER USE A FLAME.

Failure to follow the safety warning exactly could result
in serious injury, death or property damage.

Never test for gas leaks with an open flame. use a
commercially available soap solution made specifically
for the detection of leaks to check all connections. A fire
or explosion may result causing property damage,
personal injury or loss of life.

Vent And Combustion Air

Two vent hoods and a combustion air hood (with screens) are
shipped attached to the blower housing in the blower
compartment. For units with factory installed VFD option, the
hoods and accompanying hardware are shipped inside the
gas heat section. These hoods must be installed to assure
proper unit function. All hoods must be fastened to the
outside of the gas heat access pane!l with the screws
provided in the bag also attached to the blower housing.

The screen for the combustion air intake hood is secured to
the inside of the access panel opening with four fasteners and
the screws used for mounting the hood to the panel. The top
flange of this hood slips in under the top of the access panel
opening when installing. Refer to Vent and Combustion Air
Hood Figure 15.

Each vent hood is installed by inserting the top flange of the
hood into the slotted opening in the access panel and securing
in place.

The products of combustion are discharged horizontally
through these two screened, hooded vent openings on the
upper gas heat access panel.

/

' —— Slolted Openings in
Access Panel

|

Vent Air

Outlet Hoods \

A

\

/&G

Cembustion Air
Intake Hood

\ Gas Heat
/Aa:es:z Panels

v

Figure 15: Vent and Combustion Air Hood

Options/Accessories

Electric Heat

Electric heaters are available as a factory-installed option.
These heaters mount in the heat compartment with the
heating elements extending into the supply air chamber. All
electric heaters are fused and intended for use with single
point power supply.

Economizer/Motorized Outdoor Damper Rain Hood

The instruction for the optional economizer/motorized damper
rain hood can be found in the rain hood kit. Use these
instructions when field assembling an economizer rain hood
onto a unit. The outdoor and return air dampers, the damper
actuator, the damper linkage, the outdoor and return air divider
baffles, and all the control sensors are factory mounted as part
of the "Factory installed” economizer option.

Power Exhaust/Barometric Relief Damper and Rain Hood

The instructions for the power exhaust/barometric relief damper
and rain hood can be found in the rain hood kit. The exhaust
fan, all supporting brackets, angles, and the wiring are factory
installed as part of the power exhaust option.

Economizer And Power Exhaust Set Point
Adjustments

Remove the top rear access panel from the unit. Locate the
economizer control module, where the following adjustments
will be made.

CACAUTION]

Extreme care must be exercised in turning all set point,
maximum and minimum damper positioning adjustment
screws to prevent twisting them off.

Minimum Position Adjustment

+ Check that the damper blades move smoothly without
binding; carefully turn the Minimum Position Adjust screw
(found on the damper control module) fully clockwise and
then set the thermostat indoor fan switch to the ON
position and then OFF or energize and de-energize
terminals “R" to “G".

« With the thermostat set to the indoor fan ON position or
terminals “R” to "G” energized, turn the Minimum Position
Adjusting screw (located on the damper control module)
counterclockwise until the desired minimum damper
position has been attained.

Enthalpy Set Point Adjustment

* The enthalpy set point may now be set by selecting the
desired set point shown in the Enthalpy Set Point
Adjustment Figure 16. Adjust as follows:

+ For a single enthalpy operation carefully turn the set
point adjusting screw (found on the damper control
module) to the "A”, “B”, “C" or “D” setting corresponding

Johnson Controls Unitary Products
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to the lettered curve of the Enthalpy Set Point
Adjustment Figure 17.

* For a dual enthalpy operation, carefully turn the set point
adjusting screw fully clockwise past the "D" setting.

Power Exhaust Damper Set Point

With power exhaust option, each building pressurization
requirement will be different. The point at which the power
exhaust comes on is determined by the economizer damper
position (Percent Open). The Exhaust Air Adjustment Screw
should be set at the Percent Open of the economizer damper at
which the power exhaust is needed. It can be set from 0 to
100% damper open.

indoor Air Quality AQ

Indoor Air Quality (indoor sensor input): Terminal AQ accepts a
+2 to +10 Vdc signal with respect to the (AQ1) terminal. When
the signal is below it's set point, the actuator is allowed to
modulate normally in accordance with the enthalpy and mixed
air sensor inputs. When the AQ signal exceeds it's set point
setting and there is no call for free cooling, the actuator is
proportionately modulated from the 2 to 10 Vdc signal, with 2
Vdc corresponding to full closed and 10 Vdc corresponding to
full open. When there is na call for free cooling, the damper
position is limited by the IAQ Max damper position setting.
When the signal exceeds it's set point (Demand Control
Ventilation Set Point) setting and there is a call for free cooling,
the actuator modulates from the minimum position to the full
open position based on the highest call from either the mixed
air sensor input or the AQ voltage input.

+ Optional CO, Space Sensor Kit Part # 2AQ04700324
* Optional CO, Sensor Kit Part # 2AQ04700424

Replace the top rear access panel on the unit.

Optional BAS-Ready Economizer Power Exhaust
Damper Set Point Adjustment

Remove the economizer access panel from the unit. Loosen,
but do not remove the two panel latches. Locate the
economizer actuator, where the following adjustment can be
made.

With power exhaust option, each building pressurization
requirement will be different. The point at which the power
exhaust comes on is determined by the economizer's outdoor
damper position. The actuator's auxiliary switch adjustment
screw should be set at the damper position at which the power
exhaust is needed. The adjustment screw can be set between
25 to 85 degrees open.

Replace the economizer access panel.

Optional Variable Air Volume (VAV)

A variable air volume (VAV) option using a variable frequency
drive (VFD) is available for applications requiring a constant
supply duct static pressure. A differential pressure transducer is
used to monitor supply duct static pressure and return a speed

reference signal to the VFD to control the output of the indoor
blower motor.

Duct Static Pressure Transducer

A 0-5" WC pressure transducer, located in the control box
compartment, is used to sense static (gauge) pressure in the
supply air duct and convert this pressure measurement to a
proportional 0-5 VDC electrical output.

Pressure-transmitting plastic tubing (1/4" diameter) must be
field supplied and installed from the transducer to both the
ductwork and to the atmosphere. Connect the tubing from the
'HIGH' pressure tap of the transducer to a static pressure tap
(field supplied) in the supply duct located at a point where
constant pressure is expected. To prevent an unstable signal
due to air turbulence, there should be no obstructions, turns or
VAV terminal boxes up- or down-stream of the sensing tube
location for at least a distance of 6-10 times the duct diameter.
Tubing must also be run between the 'LOW:' pressure tap of the
transducer and atmospheric pressure (outside of the unit).

ACAUTION]

Do not run plastic tubing in the supply or return air ducts
as air movement could cause erroneous pressure
measurements. {f the tubing penetrates through the
bottom of the unit be sure openings are sealed to

prevent air and water leakage.

VAV Control Board

A VAV control board, located in the top-left carner of the control
box, is used to convert the pressure transducer input signal into
a speed reference signal that the drive uses to control the
speed of the blower motor. This modulating speed reference
signal is generated using an internal algorithm which
continuously calculates an output value.

A brief description of the VAV board's I/O terminals that are
used follows:

Inputs:

* DUCT PRES - a 0-5 VDC analog input provided by a
factory-installed duct static pressure transducer located in
the unit's control box.

« SAT - analog input provided by a factory-installed
10k-ohm, type 3 thermistor located in the unit's supply
air compartment.

* RAT - analog input provided by a factory-installed 10k-ohm,
type 3 thermistor located in the unit's return air compartment.

= OAT - analog input provided by a factory-installed 10k-ohm,
type 3 thermistor located in the outdoor air compartment or
mounted within the evaporator base rail for units without the
installed economizer option.

» 8T - analog input provided by field-installed space
temperature sensor.
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* OH - a 0-10 VDC analog input provided by a field-installed
outdoor air relative humidity sensor for single anthalpy
economizer configuration.

RH - a 0-10 VDC analog input provided by a field-installed
return air relative humidiiy sensor for dual enthalpy
economizer configuration (used with OH).

1AQ - a 0-10 VDC analog input provided by a field-installed
carbon dioxide sensor which monitors indoor air quality
{CO2 concentration) and enables call for Demand
Ventilation mode for units installed with economizer option.
OAQ - a 0-10 VDC analog input provided by a field-
installed carbon dioxide sensor which monitors outdoor air
quality (CO2 concentration) and, along with IAQ, enables
call for Differential Demand Ventilation mode for units
installed with economizer option.

APS - a 24 VAC binary input provided by a field-installed
air proving switch which monitors the pressure difference
across the indoor blower.

PUR - a 24 VAC binary input for building purge calls from
an external source.

OCC - a 24 VAC binary input used to set the building
occupancy status for the control.

« LIMIT 2 - a 24 VAC binary input which either confirms
2nd-stage gas heat operation or receives an error signal
from the variable frequency drive.

Outputs:

» FAN -a 2-10 VDC analog output signal sent to the VFD to
modulate the speed of the indoor blower motor.

« ECON - a 2-10 VDC analog output signal sent to the
economizer actuator to modulate position of the return air
and outdoor air dampers (optional).

» EXH ~ - a 24 VAC binary output signal used to turn on/off
the power exhaust relay (optional).

» VAV BOX (gas/electric heat only) - a normally open
relay contact connected to a terminal block, used to drive
the building's VAV boxes to full-open during heating
operation.

Programmable set points:

The duct static set point is the pressure that the drive will
maintain when operating the unit in VAV mode. The set-point is
adjustable between 0" WC and 5" WC with the default setting of
1.5" WC.

The duct static high-limit set point is the maximum allowable
duct pressure to prevent damage from over-pressurization of
the ductwork in the event of either a drive or damper failure.
The high-limit set-point is adjustable between 0" WC and 5" WC
with the factory default setting of 4.5" WC. If the duct static
pressure reaches the high-limit set point, then the supply fan
motor will be shutdown.

NOTE: Either of the set points described above can be
changed through the unit control board (UCB) with the
use of a USB-t0-RS485 converter, personal computer
or PDA and a down-loaded copy of the Simplicity®
software available at the UPGnet Commercial Product
Catalog website.

A C'AUTBGM |

The customer must be aware of the duct pressure
design limit, and what the duct pressure sensor is
reading when the peak pressure is reached (i.e. the
pressure transducer sensing tube may not be located at

the place of highest pressure in the system).

Factory-installed VFD

The factory-installed VFD is mounted in the Blower Access
Compartment above the blower assembly. The drive comes
wired from the factory to include both 3-phase power and
control connections (run permit signal, speed reference signal &
fault signal).

All required drive parameters are pre-programmed at the factory,
except in the case of 208-volt applications, in which the
parameter that defines motor nameplate voltage must be
changed to a value of 208.00 and the parameter that defines
motor-rated current must be changed to the appropriate value
appearing on the motor's nameplate. Refer to the enclosed drive
material or access the UPGnet Commercial Product Catalog
website for instructions on changing parameter settings.

For units also equipped with gas/electric heat, a terminal block
located in the unit's control box and connected to the VAV
board's "VAV BOX" terminal, must be field wired to the
building's VAV boxes to ensure fully open dampers during
heating operation.

Manual Bypass

An optional, factory-installed manual bypass switch available
with factory-installed VFD can be found in the Blower Motor
Access compartment and has the following three positions:

* DRIVE - routes power through the VFD for modulating
control of the indoor blower motor.

» LINE (or BYPASS) - routes power directly to the motor
which provides full-speed motor operation and complete
electrical isolation of the drive.

» TEST - routes power to the VFD but not to the motor to
allow for drive programming and/or diagnostics.

If a drive failure occurs, the unit does not automatically switch to
bypass mode. The LINE/DRIVE/TEST switch must be manually
switched to the LINE (BYPASS) position. If there is a call for the
fan, the indoor blower motor will run at full-speed while in the
bypass mode.

Johnson Controls Unitary Products
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A CAUTION

If the unit is operated with the manual bypass switch in
the LINE (BYPASS) position and there are VAV boxes
present in the duct system, then boxes must be driven to
the full-open position using a customer-supplied power
source to prevent over-pressurizing and possible
damage to the ductwork.

Before beginning any service, disconnect all power to
the drive. Be aware that high voltages are present in the
drive even after power has been disconnected.
Capacitors within the drive must be allowed to discharge
before beginning service.

BAS-Ready VFD

Factory-installed VFD is also available with 'BAS-ready’'
models. Terminal blocks are provided in the control box (in
place of the VAV control board) for field wiring of a customer-
installed BAS to receive 24 VAC power and to connect to the
following control signals: )

* a duct static pressure transducer input signal (0-5 VDC)
* an economizer actuator input signal (2-10 VDC)

* an economizer actuator output signal (2-10 VDC)

» a VFD speed reference output signal (2-10 VDC)

The use of shielded cable is recommended for the above
control wiring connections.

NOTE: Factory-installed VFD is not available with factory-
installed BAS options due to space limitations in the
control box.

A solid-state, lock-out relay (LR) and 100-11F, 50 VDC capacitor
must be field-supplied and installed to provide a means to
transmit a potential fault signal back to the BAS controller. The
specific relay part number required will depend upon the need
for either AC-output or DC-output. See price pages for further
details.

Once the appropriate relay and capacitor are obtained, install
the capacitor across LR terminals '3' & '4' and make the
following wiring connections:

* LR '1' to BAS controller
* LR '2' to BAS controller
+ LR'3'to UCB X'
* LR'4' to UCB'C'

'VFD-Ready' For Customer-installation

Units configured as 'VFD-ready’ provide provisions for a
customer-installed drive. The physical dimensions of VFDs can
vary greatly among manufacturers, horsepower ratings and
voltage requirements. Keep in mind that drive manufacturers
also require various minimum clearances to ailow for adequate
internal cooling of the drive during operation.

The unit comes with a mounting bracket installed in the Blower
Access compartment which may accommodate other vendor's
drives depending on their size. In order to utilize the unit's
mounting bracket, the maximum recommended drive
dimensions are as follows:

13"Hx8"Wx7"D
13"Hx8"Wx8"D

For 5-hp motor applications...............
For 7.5 thru 15-hp motor applications

If the drive will not fit in the allotted space, then it will need to be
mounted elsewhere; either within the building on a perpendicular
wall which is not subjected to excessive temperature, vibration,
humidity, dust, corrosive gas, explosive gas, etc., or within an
appropriate enclosure rated for outside installation to safeguard
against moisture, dust and excessive heat.

The power leads to the drive (L1, L2, L3) and from the motor
(T1, T2, T3) along with the respective ground wires are supplied
with the unit and need to be connected after the drive is
installed.

TACAUTON

Do not connect AC power to the T1, T2, T3 drive

terminals to prevent damage to the VFD.

A terminal block located in the control box is provided for field
connection of the VFD speed reference signal (2-10 VDC) and
to the normally-open, run-permit auxiliary contact. The use of
shielded cable is recommended for the above control wiring
connections.

For VFD-ready units also equipped with gas/electric heat, a
terminal block located in the unit's control box and connected to
the VAV board's "VAV BOX" terminal, must be field wired to the
building's VAV boxes to ensure fully open dampers during
heating operation.

Optional Hot Gas Bypass (HGBP)

To allow for low cooling load operation, a direct-acting,
pressure-modulating bypass control valve installed on the
system #1 discharge line is used to divert high temperature,
high pressure refrigerant around the TXV in order to maintain a
desired minimum evaporator pressure.

The opening pressure of the bypass valve is fully adjustable
between 0 and 80 psig with a factory-setting of 60 psig. HGBP
is standard on all units with VAV and optional with CV units.
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CONTROL POINT
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Figure 16: Enthalpy Set Point Chart
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Figure 17: Honeywell Economizer Control W7212
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Phasing

York® Model ZJ units are properly phased at the factory. Check
for proper compressor rotation. If the blower or compressors
rotate in the wrong direction at start-up, the electrical
connection to the unit is misphased. Change the phasing of the
Field Line Connection at the factory or field supplied
disconnect to obtain proper rotation. (Scroll compressors
operate in only one direction. If the scroll is drawing low
amperage, has similar suction and discharge pressures, or
producing a high noise level, the scroll is misphased.)

~ [ACAUTION]

[ CAUTION]

Scroll compressors require proper rotation to operate
correctly. Units are properly phased at the factory. Do
not change the internal wiring to make the blower
condenser fans, or compressor rotate correctly.

Blower Rotation

Check for proper supply air blower rotation. If the blower is
rotating backwards, the line voltage at the unit point of power
connection is misphased (See ‘PHASING').

Belt Tension

The tension on the belt should be adjusted as shown in Figure 18.

I

i span Length

i

Defi Force

*Never Loosen

(A) (é)'

Figure 18: Belt Adjustment

Procedure for adjusting belt tension:

1. Loosen six nuts (top and bottom) A.

2. Adjust by turning (B).

3. Never loosen nuts (C).

4. Use belt tension checker to apply a perpendicular
force to one beit at the midpoint of the span as
shown. Deflection distance of 4mm (5/32") is
obtained.

To determine the deflection distance from normal

position, use a straight edge from sheave to sheave as

reference line. The recommended deflection force is as
follows:

Tension new belts at the max. deflection force

recommended for the belt section. Check the belt

tension at least two times during the first 24 hours of
operation. Any retensioning should fall between the min.
and max. deflection force values.

5. After adjusting retighten nuts (A).

CFM Static Pressure and Power-Altitude and Temperature
Corrections

The information below should be used to assist in application of
product when being applied at altitudes at or exceeding 1000
feet above sea level.

The air flow rates listed in the standard blower performance
tables are based on standard air at sea level. As the altitude or
temperature increases, the density of air decreases. In order to
use the indoor blower tables for high altitude applications,
certain corrections are necessary.

A centrifugal fan is a "constant volume” device. This means
that, if the rpm remains constant, the CFM delivered is the
same regardless of the density of the air. However, since the air
at high altitude is less dense, less static pressure will be
generated and less power will be required than a similar
application at sea level. Air density correction factors are shown
in Table 14 and Figure 19.
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Table 14: Altitude/Temperature Corraction Factors

Air Altitude (Ft.) - T
Temp. 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
40 1.060 1.022 0.986 0.950 0.916 0.882 0.849 0.818 0.788 0.758 0.729
50 1.039 1.002 0.966 0.931 0.898 0.864 0.832 0.802 0.772 0.743 0.715
60 1.019 0.982 0.948 0.913 0.880 0.848 0.816 0.787 0.757 0.729 0.701
70 1.000 0.964 0.930 0.896 0.864 0.832 0.801 0.772 0.743 0.715 0.688
80 0.982 0.947 0.913 0.880 0.848 0.817 0.787 0.758 0.730 0.702 0.676
90 0.964 0.929 0.897 0.864 0.833 0.802 0.772 0.744 0.716 0.689 0.663
100 0.946 0.912 0.880 0.848 0.817 0.787 0.758 0.730 0.703 0.676 0.651
1.100
1.050 - ——
1.000
Sea Level
5 0.950 il
3 1000 ft
(] B — J
w 0800 2000 t
c
S 0.850 3000 ft
[&]
Q
i 0.800
o
(&)
0.750 +~—
0.700
0.650
0.600 T T T - T — )
40 50 60 70 80 90 100
Air Temperature (°F)

Figure 19: Altitude/Temperature Correction Factors

The examples below will assist in determining the airflow
performance of the product at altitude.

Example 1: What are the corrected CFM, static pressure, and
BHP at an elevation of 5,000 ft. if the blower performance data
is 6,000 CFM, 1.5 IWC and 4.0 BHP?

Solution: At an elevation of 5,000 ft. the indoor blower will stili
deliver 6,000 CFM if the rpm is unchanged. However, Table 14
must be used to determine the static pressure and BHP. Since
no temperature data is given, we will assume an air temperature
of 70°F. Table 14 shows the correction factor to be 0.832.

Corrected static pressure = 1.5 x 0.832 = 1.248 IWC
Corrected BHP = 4.0 x 0.832 = 3.328

Example 2: A system, located at 5,000 feet of elevation, is to
deliver 6,000 CFM at a static pressure of 1.5". Use the unit

blower tables to select the blower speed and the BHP
requirement.

Solution: As in the example above, no temperature
information is given so 70°F is assumed.

The 1.5" static pressure given is at an elevation-of 5,000 ft. The
first step is to convert this static pressure to equivalent sea level
conditions.

Sea level static pressure = 1.5/.832 = 1.80"

Enter the blower table at 6000 sCFM and static pressure of
1.8". The rpm listed will be the same rpm needed at 5,000 ft.

Suppose that the corresponding BHP listed in the table is 3.2.
This value must be corrected for elevation.

BHP at 5,000 ft. = 3.2 x .832 = 2.66

Johnson Controls Unitary Products
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Drive Selection

1. Determine side or bottorn supply duct application.

2. Determine desired airflow

3. Calculate or measure the amount of external static pressure.

4. Using the operating point determined from steps 1, 2 & 3, locate this point on the appropriate supply air blower performance
table. {Linear interpolation may be necessary.)
Noting the RPM and BHP from step 4, locate the appropriate motor and/or drive on the RPM selection table.

6. Review the BHP compared to the motor options available. Select the appropriate motor and/or drive.
Review the RPM range for the motor options available. Select the appropriate drive if multiple drives are available for the
chosen maotor.

8. Determine turns open to obtain the desired operation point.

Example

1. 6800 CFM

2. 2.0iwg

3. Using the supply air blower performance table below, the following data point was located: 1020 RPM & 5.92 BHP.

4. Using the RPM selection table below, Size X and Model Y is found.

5. 5.92 BHP exceeds the maximum continuous BHP rating of the 5.0 HP motor. The 7.5 HP motor is required.

6. 1020 RPM is within the range of the 7.5 HP drives.

7. Using the 7.5 HP motor and drive, 3.5 turns open will achieve 1020 RPM.

Example Supply Air Blower Performance

A Available External Static Pressure - IWG
('é,f:a)‘” 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RFM BHP|RPM BHP|RPM BHP
Standard
5 gs‘ifﬁd Standard 5 HP & Drive High Static 7.5 HP & Drive
Drive
6400 719 255]756 3.03| 792 3.49| 828 3.92| 864 4.32| 899 4.67] 933 498 966 5.24]| 998 545]1028 5.59|1056 5.67 | 1083 5.68
6800 742 3.02| 778 3.51| 814 3.97)| 850 4.40| 886 4.79| 921 5.15| 955 5.46| 988 5.721020 5.92 |1050 6.07 1078 6.15|1105 6.16
7200 765 3.54] 802 4.03| 838 4.49| 874 4.92]| 910 5.32| 945 5.67| 879 5.98 1012 6.24 | 1044 6.44 [ 1074 6.59|1102 6.67 | 1129 6.68
7600 790 4.11| 827 460 863 506|899 549 935 5.88| 970 6.24 | 1004 6.55 (1037 6.81 1069 7.01 1099 7.16)1127 7.24 | 1154 7.25
7.5 HP & Fieid
Supplied Drive
Table X: RPM Selection
Size Model HP Max Motor Blower | 6Turns 5Turns 4Turns 3 Turns 2Turns 1 Turn Fully
(Tons) BHP Sheave Sheave Open Open Open Open Open Open Closed
X v 5 575 1VP60 BK110 730 765 800 835 870 905 N/A
7.5 8.63 1VP60 BK090 905 950 990 1035 1075 1120 N/A
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Table 15: Air Flow Performance - Side Duct Application

ZJ180 (15 Ton) Side Duct

Available External Static Pressure - ING!

A('(':E:Jl’)‘" 04 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0 2.2 J 24 2.6
RPM BHP{RPM BHP|RPM BHP|RPM BHP{RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP
Standard 5 HP & Field Supplied Drive Standard 5 HP & Drive High Static 5 HP & Drive

4000 727 114|765 147|806 1.77] 848 2.04| 891 229|934 252|977 2.73]1020 2.93 {1061 3.12|1101 3.30|1138 3.48 |1174 3.67
4400 753 151|792 1841832 2.14| 874 2.41] 917 266) 960 2.88|1004 3.09|1046 3.29 (1087 3.48 {1127 3.67|1165 3.85]1200 4.03
4800 781 1.92| 820 225|861 255|903 282|946 3.06| 989 3.29|1032 3.50|1074 3.70|1116 3.89|1155 4.08 |1193 4.26‘1228 4.44
5200 812 2.37] 850 270|891 3.00| 933 3.27| 976 3.52|1019 3.74|1062 3.95[1105 4.15(1146 4.34 ({1186 4.53|1223 4.71|1259 4.89
5600 844 286|882 3.19| 923 3.49| 965 3.76] 1008 4.01 1051 4.23]1094 4.45|1137 4.64 (1178 4.83|1218 5021255 5.20|1291 5.39
6000 877 339|916 3.721 957 4.02]| 999 4.29|1042 4.54 1085 4.76|1128 4.98 [1170 5.17 1212 5.36]1251 5.55]1289 5.73 - -
6400 912 3.96( 951 4.29| 992 4.59|1034 4.86|1077 5.10|1120 5331163 5.54 (1205 5.74| - - - - - - - -
6800 949 4.56| 988 4.89]1028 5.19|1070 5461113 5.71 - - - - - - - - - - - - - -
7200 986 5.20]1025 553 - - - - - - - - - - - - - - - - - - - -
5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2" filters. See STATIC RESISTANCE table for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW = BHP x 0.898.

ZJ210 (17.5 Ton) Side Duct

Air Flow

Available External Static Pressure - IWG'

(CFM) 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 22 2.4 2.6
RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP
Standard 5 HP & Field Supplied Drive Standard 5 HP & Drive High Static 7.5 HP & Drive

4400 636 065|672 1.14]709 160|745 2.03| 780 243|815 278 849 309|882 3.35| 914 355|944 370|973 3.78| 999 3.79

4800 649 099|685 148|721 194|757 237|793 277|828 312|862 343895 3.69|927 3.83|957 404|985 4.12|1012 4.13

5200 663 1.34| 700 1.83| 736 229|772 2.72| 808 3.11| 843 347|877 3.78| 910 4.04| 942 424|972 4.3911000 4.47 | 1027 4.48

5600 680 1.71| 717 220|753 266|789 3.09| 825 348|860 3.84| 894 4.15) 927 4.41| 959 4.61( 989 4.76 | 1017 4.84 | 1044 4.85

6000 699 2.11| 735 260|772 3.06| 808 349 844 388|879 424|913 455|946 4.80| 977 5.01|1007 5.15|1036 524 1062 5.25

6400 719 255|756 3.03| 792 349|828 392 864 4.32| 899 467|933 498|966 524| 998 5451028 5591056 5.67 | 1083 5.68

6800 742 3.02| 778 351|814 397|850 440|886 4.79] 921 515|955 546|988 5.72|1020 5.92|1050 6.07 |1078 6.15|1105 6.16

7200 765 3.54| 802 4.03| 838 449|874 492] 910 532|945 567 | 979 6598|1012 6.24 | 1044 6.44 | 1074 6.59 |1102 6.67 | 1129 6.68

7600 790 411|827 460|863 506|899 549]| 935 588|970 6241004 6551037 6.81|1069 7.01(1099 7.1611127 7.24 (1154 7.25

8000 817 4.72| 853 521|890 567|926 6.10| 962 650 997 6.85|1031 7.16 1064 7.42 1095 7.62 1125 7.77 | 1154 7.85|1180 7.86

8400 845 538|881 587|918 633|954 6.76| 990 7.16{1025 7.51 (1059 7.82|1092 8.08|1123 8.28|1163 8.43|1182 8.51|1208 8.52

8800 874 6.09| 911 6.58| 947 7.04]| 983 7.47|1019 7.86|1054 8221088 8.53| - - - - - - - - - -

7.5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2" filters. See STATIC RESISTANCE table for additional applications.

2. See RPM SELECTION table to determine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW =BHP x 0.838.
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ZJ240 (20 Ton) Side Duct

Available External Static Pressure - \WGT

AirFlow] o 4 06 0.8 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6
(CFM) | 2PM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP
Standard 5 HP & Field Standard 5 HP & Drive High Static 7.5 HP & Drive
Supplied Drive
5200 | 663 134|700 1.83]| 736 229|772 272|808 3.11| 843 347|877 3.78| 910 404|942 424|972 4309|1000 4.47|1027 448
5600 | 680 171|717 220|753 266|789 300|825 348|860 3.84) 894 4.15] 927 441|950 461)| 989 4761017 4.84 [1044 485
6000 ] 699 2.11[735 260] 772 3.06| 808 349|844 3.88| 879 4.24[ 913 455|946 4.80| 977 501 (1007 5.15|1036 524 |1062 525
5400 § 719 255|756 3.03| 792 349|828 392|864 4.32| 899 467|933 4.98] 956 5.24| 998 5.45[1028 5509|1056 5671083 5.68
6800 [742 302|778 351|814 3.07|850 4.40|886 4.79[ 021 515|955 546|988 5721020 592|1050 6.07 [1078 6.15[1105 6.16
7200 | 765 354|802 4.03| 838 449|874 4.92[ 910 532|945 567|979 598(1012 6.24|1044 6.44|1074 6591102 6.67 [1129 6.68
7600 | 790 4.11| 827 4.60| 863 5.06| 899 5.49) 935 5.88| 970 6.24 (1004 6.55|1037 6.81|1069 7.01|1098 7.16[1127 7.24| 1154 7.25
8000 | 817 472[853 521|890 567|926 6.10]| 962 6.50 | 997 6.85|1031 7.16 (1064 7.42|1095 7.62[1125 7.77|1154 7.85)|1180 7.86
8400 | 845 538|681 587|918 6.33| 954 676|990 7.16[1025 7.51|1050 7.82|1002 8.08|1123 8.28|1153 843)1182 8.51]1208 8.52
8800 | 874 609|911 658|947 7.04|983 7.47[1019 7.86|1054 8221088 883 - - { - - | - | . | - .
9200 | 905 6.85(941 7.33| 977 7.79|1014 822|1049 862 - -] - - | - -} . Yy |- - .
9600 | 936 765|973 8131009 859 - - | - - | - |- |- - .o - . .
w000 fose 849 - -t - |- b .o Vo o oy o . . .
7.5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2 filters. See STATIC RESISTANCE tabie for additional applications.
2. See RPM SELECTION table to delermine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW =BHP x 0.838.
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ZJ300 (25 Ton) Side Duct

Air Flow
(CFM)

04
RPM BHP

0.6
RPM BHP

Available External Steiic Pressure - IWG!

0.8
RPM BHP

1.0
RPM BHP

1.2 1.4

1.6

RPM BHP [RPM BHP |RPM BHP

1.8
RPM BHP

6600
7000
7400
7800

760
775
792
809

2.51
2.99
3.51
4.07

Low Static 7.5 HP &
Field Supplied Drive

793 3.1
808 3.60

824 368
839 4.17

8200
8600
9000
9400
9800
10200

826
845
864
884
905
926

4.66
5.30
597
6.68
7.43
8.22

824 4.1
841 467
859 5.27
877 5.90
896 6.57
916 7.28
937 8.04

856 4.69
873 524
830 5.84
909 6.47
928 7.14
948 7.86

856 4.23
871 4.71
887 5.23
904 5.78
922 6.38
940 7.01
960 7.69
980 8.40

Low Static 7.5 HP & Drive

887 4741919 523{950 570
902 522|934 572|968 6.19
918 574950 624|982 6.70
935 6.30|967 6.79]999 7.28
953 6.89]|985 7.39(1016 7.86
972 7.53 {1003 8.02 (1035 8.49
991 8.20 {1022 8.69 |1054 9.16

983 6.15
1998 6.64
1014 7.16
1031 7.71

969 B8.61

10600
11000
11400

948
970
993

9.05
9.92
10.82

958 8.83
980 9.66
1003 10.62

990 9.40
1012 10.23

1000 8.15
1021 9.94
1043 10.77

1011 8.91|1042 9.41 (1074 9.88
1032 9.67 | 1063 10.16(1095 10.63|
1053 10.46) 1084 10.95{1116 11.42

1048 8.31
1067 8.94
1087 9.61
1107 10.33
1127 11.08
1148 11.87

1034 11.08

1025 11.43

1057 12.00

11800
12200
12600

1017
1040
1065

11.78
12.74
13.75

1048 12.37
1073 13.34

1081 12.94
1104 13.91

1097 14.35

1066 11.64
1089 12.54
1112 13.48
1136 14.46

1129 14.92

1160 15.47

High Static 15 HP & Drive

1075 11.29]1106 11.78{1138 12.25
1097 12.15/1128 12.64{1160 13.11
1120 13.06{1151 13.55{1183 14.02
1143 14.00/1175 14.49/1207 14.96
1167 14.97(1199 15.46/1231 15.93
1192 15.98|1223 16.47|1255 16.94

1170 12.70
1193 13.56
1216 14.47
1239 15.41
1263 16.38

Air Flow|
(CFM)

RPM

2.0

BHP

22
RPM BHP

Available External Static Pressure - IWG’

2.4
RPM BHP

26
RPM BHP

28 3.0

3.2

RPM BHP |RPM BHP|RPM BHP

3.4
RPM BHP

6600
7000
7400
7800
8200
8600
9000
9400
9800

1016
1031
1047
1064
1082
1101
1120
1140
1160

6.59
7.07
7.59
8.14
8.74
9.37
10.05
10.76
11.51

Stand
1050 7.00
1065 7.49
1081 8.01
1098 8.56
1116 9.16

ard 10 HP &
1086 7.41
1101 7.89
1117 8.41

Drive

1123 7.81
1138 8.29
1154 8.81

1134 8.97
1162 9.56

1135 9.79
1154 10.46

1170 10.20
1189 10.87

10200
10600
11000
11400
11800
12200
12600

1182
1204
1226
1249
1272
1296

12.30
13.13
14.00
14.90
15.84
16.82

1174 11.18
1195 11.83
1216 12.72
1238 13.55
1260 14.41
1283 15.32
1306 16.26
1330 17.23

1209 11.58
1230 12.33
1251 13.12
1273 13.95
1296 14.82
1318 15.72

1171 9.36
1189 9.96
1207 10.59
1226 11.27
1246 11.98
1267 12.73
1288 13.52
1310 14.35
1332 15.22
1355 16.12

High Static 15 HP & Drive
1161 8.19 }1202 8.58 |1244 8.95
1176 8.68 |1217 9.06 |12598 9.44
1192 9.20 11233 9.58 |1275 9.96
1209 9.75{1250 10.13{1292 10.51
1227 10.35{1268 10.73/1310 11.11
1246 10.98)1286 11.36/1329 11.74
1265 11.65(1305 12.04|1348 12.41

1289 9.33
1304 9.82
1320 10.34
1337 10.89
1355 11.49
1374 12.12
1383 12.79

1342 16.66

1379 17.06,

15 HP & Field Supplied Drive

1285 12.37|1325 12.75]1368 13.13
1306 13.12|1346 13.50{1389 13.88
1327 13.9111367 14.29[{1410 14.67
1349 14.74]1389 15.12{1432 15.50
1371 1560|1412 15.99|1454 16.36
1394 16.51{1434 16.89( -

1413 13.51
1434 14.26
1455 15.05
1477 15.88
1499 16.74

1. Blower performance includes gas heat exchangers and 2” filters. See STATIC
RESISTANCE table for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to
determine the maximum continuous BHP.
3. kW =BHP x0.82.

8MIQ 8 dH 01 piepueig
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Table 16: Air Flow Performance - Bottom Duct Application
ZJ180 (15 Ton) Bottom Duct

Available External Static Pressure - IWG®

AirFlow( 4 4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
(CFM) |} epm BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP
Standard 5 HP & Standard 5 HP & Drive High Static 5 HP & Drive

Field Supplied Drive
4000 768 124|806 155|846 1.83]|888 209930 232|972 2.53]1015 2.73|1055 2.91)1097 3.09|1136 3.27 1173 3.44]1208 3.61
4400 797 1.65] 835 1.96| 875 224|916 249] 959 2.72({1001 2.9311043 3.13|1085 3.32 11126 3.50|1165 3.67 11202 3.84]1237 4.02
4800 828 209|866 240|906 2.68| 947 293] 989 3.16|1032 3.38[1074 3.58|1116 3.76|1157 3.94 1196 4.11]1233 4.28 1267 4.46
5200 860 2.57| 898 2.88| 938 3.16| 980 3.41]1022 3.65|1064 3.86|1107 4.06 1148 4.24 |1189 4.42|1228 4.59|1265 4.77 | 1300 4.94
5600 894 3.09| 932 3.40] 972 3.68|1014 3.93[1056 4.16{1098 4.38 1141 4.57 | 1182 4.76 [1223 4.94 | 1262 5.11 1299 528 (1334 5.46
6000 930 3.64| 968 3.95]1008 4.23|1049 4.48|1091 4.71]1134 4931176 5.12]1218 531}1259 549(1298 566| - - - -
6400 966 4.22 11005 4.53|1045 4.81|1086 5.06 1128 5.30(1171 5511213 571 - - - - - B - - - -
6800 |1005 4.84|1043 5.14 1083 5.42|1124 5.68| - - - - - - - - - - - - - - - -

7200 ]1044 548| - - - - - - - - - - - - - - - - - - - - - -
5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2" filters. See STATIC RESISTANCE table for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW =BHP x 0.898.

ZJ210 (17.5 Ton) Bottom Duct

Available External Static Pressure - IWG'
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
RPM BHP|RPM BHP|{RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP

Fiﬁ:j"s"j‘;gli :Er‘ig\‘/e Standard 5 HP & Drive High Static 7.5 HP & Drive
4400 | 661 074|697 119|733 162|768 203|803 240|838 273|871 302|904 326|935 345|964 350|992 3.66|1018 367
4800 | 677 107|712 153)748 196|784 236|819 273|853 306|887 335/ 919 359|950 379|980 3.92]|1008 4.00|1034 4.01
5200 | 694 143|730 1.89) 766 232|801 272|836 3.00( 871 342|904 371|937 305|968 414|997 4281025 4.35|1051 437
5600 | 713 182[749 227|785 271|820 3.11|8s6 3.48| 800 381/ 923 410|956 4.3a| 987 453 (1017 4.67|1045 4.74|1071 475
6000 | 734 225|770 270|806 313|841 353|877 3.90] 911 423|944 452|977 4.7 |1008 4956|1038 5090|1066 5.17|1002 5.18
6400 | 757 2.71/793 347829 360|864 400|899 437|934 470|967 4991000 5.23 (1031 542 (1060 556|108 5.64|1114 565
6800 | 781 322|817 368|853 411|888 451[ 923 488|958 521|991 5501024 5741055 594 |1085 6.07|1112 6.15[7135 618
7200 | 807 378|843 423|878 466[914 507| 949 544|983 5771017 6061049 6.30 (1081 6491|1110 6.63 (1138 6701164 671
7600 | 834 438|870 483|005 526|941 567|976 6.04[1010 6.37|1044 666|1076 6.90 |1108 7.00[1137 72311165 7.30| 1191 7.3
8000 | 862 502|898 548[ 934 501|969 6.31|1004 6.68|1039 7.01|1072 7.30|1105 7.55[1136 7.74 1166 7.87 |1194 7.95|1220 7.95
8400 | 832 571|928 617|963 660|999 7.00|1034 7.37{1069 7.70|1102 7.99 {1134 824 (1166 8.43|11e5 856 - - | - -

8800 | 923 645|950 691|994 7.34[1030 7.74|1065 8141|1008 844| - - | - -4 . . | . .| . .

7.5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2 filters. See STATIC RESISTANCE table for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW =BHP x 0.838.

Air Flow
(CFM)
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! ZJ240 (20 Ton) Bottom Duct

] Available External Static Pressure - IWG'
Air Flow
(CFM) 0.4 0.6 ] 0.8 | 1.0 i 1.2 1.4 ‘ 1.6 1.8 ‘ 2.0 I 22 J 2.4 I 2.6

RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP|RPM BHP

Standard 5

e *;p’;'gd Standard 5 HP & Drive High Static 7.5 HP & Drive

Drive
5200 | 694 1.43]730 189|766 232|801 272] 836 309|871 3.42)| 904 371|037 395|968 414|997 4.28|1025 4.35[1051 4.37
5600 | 713 1.82] 749 227|785 271|820 3.11| 856 3.48| 890 3.81[ 923 410|956 4.34| 987 4.53|1017 4.67(1045 474 |1071 475
6000 | 734 225|770 270|806 3.13| 841 3.53| 877 3.90[ 911 4.23| 944 452|977 4.77 1008 4.96 1038 5.00|1066 5171092 5.18
6400 | 757 271|793 347|820 360|864 4.00| 899 4.37]| 934 4.70| 967 4.99|1000 5.23|1031 542 |1080 556 (1088 5.64 1114 5.65
6800 | 781 322|817 368|853 411|888 4.51[ 923 4.88| 958 5.21[991 5501024 5.74 1055 5.94 [1085 6.07 [1112 6.15[1139 6.16
7200 | 807 378|843 423|878 466[ 914 507|949 544|983 5.77[1017 6.06 1049 6.30 [1081 6.49)|1110 6.63[1138 6.70 1164 6.71
7600 | 834 438|870 483|905 526|941 587] 976 6.04|1010 6.37 1044 6.66 1076 6.90 1108 7.09[1137 7.23|1165 7.30[1191 7.31
8000 | 862 502|898 548) 934 591] 969 6.31|1004 6.68 |1039 7.01(1072 7.30|1105 7.55[1136 7.74 |1166 7.87|1194 7.95|1220 7.96
8400 | 892 571928 6.17| 963 660|999 7.00|1034 7.37 {1069 7.70|1102 793 [1134 8241166 8431195 856| - - | - -
8800 | 923 645|959 6.91|994 7.34|1030 7.74|1065 8.11]|1009 844 - - | - - | - - f - -0 - | - -
9200 |o9s5 723|991 7e8|1026 811|062 852 - - |- - |- -|- -|- -|- |- -]- -
o600 )o98s sos|t024 851 - - - -|- |- -~|- |- -4{- -0- -0]- -1- -
7.5 HP & Field Supplied Drive

1. Blower performance includes gas heat exchangers and 2° filters. See STATIC RESISTANCE table for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to determine the maximum continuous BHP.
3. kW =BHP x 0.838.
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ZJ300 (25 Ton) Bottom Duct

Air Flow

Available External Static Pressure - IWG'

(CEM) 0.4 0.6 ‘ 0.8 1.0 1.2 1.4 ' 1.6
RPM BHP |RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP|RPM BHP
Low Static
7.5HP &
Field Low Static 7.5 HP & Drive
Supplied
Drive )
6600 | 787 257}819 3.23|850 3.76881 4.27|912 4.75(943 521|974 565
7000 804 3.18|835 3.74|867 427|898 4.78]928 526|959 5.72)991 6.16
7400 [821 372|853 4.28]|884 4.82|915 532|946 580|977 6.26(1008 670 2
7800 [839 4.30|871 4.86|902 540|933 5.90|964 6391995 6.85|1026 7.28 3
8200 | 858 4.92|890 548|921 602|952 6.52|983 7.01[1013 7.47[1045 7.90 &
8600 | 877 558909 6.14|940 668|971 7.18|1002 7.66 [1033 8.12]|1064 8.56 §
9000 |898 628|929 6.84|960 7.37]991 7.88)1022 8.36|1053 8.82(1084 9.26 T
9400 [918 7.01|9s0 7.57|981 a.10[1012 8.61|1043 9.00 |1074 9.55[1105 9.99 &
0800 | 940 778|972 8.34[1003 8.87 1034 9.33 {1064 9.86 [1095 10.32|1127 10.76 &
10200 | 962 8.58[994 9.14 |1025 9.68 |1056 10.18[1086 10.67]1117 11.13]1149 11.56
10600 984 9.42]1016 9.98 |1047 10.52/1078 11.02[1109 11.51[1140 11.96|1171 12.40
11000 |1007 10.30{1039 10.86]1070 11.39/1101 11.20{1132 12.38]1163 12.84{1194 13.28
11400 |1031 11.20[1063 11.76]1094 12.30|1125 12.80|1156 13.29|1187 13.75[1218 14.18
11800 {1055 12.14/1087 12.70]1118 13.24|1149 13.74|1180 14.23[1211 14.69|1242 15.12
12200 {1080 13.11|1111 13.68|1142 14.21[1173 14.72{1204 15.20[1235 15.66{1266 16.10
12600 1104 14.12(1136 14.68]1167 15.21[1198 15.72]1229 16.20]1260 16.66[1291 17.10
High Static 15 HP & Drive
AirFI Available External Static Pressure - IWG'
(léFNT)w 1.8 2.0 22 2.4 2.6 2.8 3.0 3.2 34
RPM BHP [RPM BHP |RPM BHP |RPM BHP |RPM BHP [RPM BHP|RPM BHP |RPM BHP |RPM BHP
Standard 10 HP & Drive High Static 15 HP & Drive
6600 1006 6.07 [1039 6.48 [1072 6.87 [1107 7.25|1144 7.62 |1182 7.98 1221 8.33 |1263 8.68{1307 9.04
7000 [1023 6.58 |1055 6.98 |1089 7.37 [1124 7.75[1160 8.12 1198 8.48|1238 8.84 (1280 9.19 |1324 9.54
7400 1040 7.12 [1072 7.53 [1106 7.92|1141 8.30 [1177 8.67 |1215 9.03 1255 9.38 1297 9.74 {1341 10.09
7800 1058 7.71 1090 8.11]1124 8.50 [1159 8.88 |1195 9.25|1233 9.61(1273 9.97 (1315 10.32{1359 10.67
8200 |1077 8.33]1109 8.73 1143 9.12[1178 9.50 |1214 9.87 {1252 10.23[1292 10.59(1334 10.94{1378 11.29
8600 |1096 8981129 9.39]1162 9.78 [1197 10.16/1234 10.53[1272 10.89|1311 11.24[1353 11.60]1397 11.95
9000 |1116 9.68 1149 10.08[1183 10.47|1218 10.85|1254 11.22{1292 11.58/1332 11.94/1373 12.29{1418 12.64
9400 |1137 10.41]1170 10.82(1203 11.21/1238 11.59{1275 11.25(1313 12.32{1352 12.67|1394 13.02{1438 13.37
9800 {1159 11.18/1191 11.59{1225 11.98|1260 12.35]1296 12.72|1334 13.09|1374 13.44[1416 13.79(1460 14.14
10200 [1181 11.99/1213 12.39(1247 12.78|1282 13.16{1318 13.53{1356 13.89}1396 14.25/1438 14.60|1482 14.95
10600 1203 12.82{1236 13.23|1269 13.62|1304 14.00{1341 14.37[1379 14.73[1418 15.08|1460 15.44(1504 15.79
11000 |1226 13.70{1259 14.10{1293 14.49|1327 14.87|1364 15.24|1402 15.60|1441 15.96{1483 16.31/1528 16.66
11400 |1250 14.61|1282 15.01|1316 15.40{1351 15.78{1387 16.15|1425 16.51| 1465 16.87[1507 17.22| - -
11800 |1274 15.55|1307 15.95(1340 16.34[1375 16.72|1411 1709 - - | - - [ - R
12200 {1298 16.52(1331 16.92{ - - | - - e
2600 | - - - < - - - |- - - -

15 HP & Field Supplied Drive

1. Blower performance includes gas heal exchangers and 2" filters. See STATIC RESISTANCE table
for additional applications.
2. See RPM SELECTION table to determine desired motor sheave setting and to determine the
maximum continuous BHP.
3. kW =BHP x0.82.
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Table 17: RPM Selection

Size Model HP Max Motor Blower | 6 Turns 5Turns 4 Turns 3 Turns 2Turns 1 Turn Fully
(Tons) BHP Sheave Sheave Open Open Open Open Open Open Closed
180 7J 5 575 1VP65 BK110 815 850 885 920 8950 985 N/A
(15) 5 5.75 1VP65 BK0S0 1010 1055 1095 1135 1180 1220 N/A
210 74 5 5.75 1VP60  BK110 730 765 800 835 870 905 N/A
(17.5) 7.5 8.63 1VP60 BK090 905 950 990 1035 1075 1120 N/A
240 7 5 5.75 1VP60  BK110 730 765 800 835 870 905 N/A
(20) 7.5 8.63 1VP60  BKOS0 905 950 990 1035 1075 1120 N/A
300 75 8.63 1VPB0  1B5V94 810 850 885 920 960 1000 N/A
(25) ZJ 10 11.50 1VP75X 1B5V110 275 1005 1040 1070 1100 1135 1165

15 17.25  1VP75X 1B5V94 1140 1180 1215 1255 1290 1330 1365
Table 18: Indoor Blower Specifications
Size Motor Motor Sheave Blower Sheave
(Tons) | Mo | wp | rem | Ef. SF | Frame Dat‘(‘i': )D'a' Bore (in.)| Model Da“(‘i': )D""' Bore (in,)| Model | B!t
180 2J 5 1725 0.89 1.15 184T | 52-64 11/8 1VP65 10.4 1 BK110 BX85
(15) 5 1725 0.89 1.15 184T 52-64 11/8 1VP65 8.4 1 BKOS0O BX81
210 7] 5 1725 0.89 1.15 184T 42-55 11/8 1VP60 10.4 13116 BK110 BX78
(17.5) 75 1725 0.91 1.15 213T | 42-55 13/8 1VP60 8.4 13/16 | BK090 BX75
240 71 5 1725 0.89 1.15 184T 42-55 11/8 1VP60 10.4 1316 BK110 BX78
(20) 7.5 1725 0.91 1.15 213T | 42-55 13/8 1VP60 8.4 13/16 | BKOSO | BX75
300 75 1725 0.91 1.15 213T | 42-55 13/8 1VP60 9.5 17116 | 1B5V94 | BX78
(25) ZJ 10 1725 0.89 1.15 215T 58-7.0 13/8 1VP75X 111 17/16 |1B5V110| 5VX840
15 1725 0.91 1.15 2547 6.2-74 15/8 1VP75X 9.5 17/16 | 1B5V94 | 5VX860
Table 19: Power Exhaust Specifications
Voltage Motor Motor CFM @
HP RPM' QTY LRA FLA MCA 0.1 ESP
208/230-1-60 3/4 1075 1 7.7 5.0 6.25 5250
460-1-60 3/4 1075 1 41 22 275 5250
575-1-60 3/4 1050 1 2.84 1.5 1.875 5250

1. Motors are multi-tapped and factory wired for high speed.

Air Balance

To check the supply air CFM after the initial balancing has been

completed:

[ACAUTION]

1.

On VAV units be certain that the VFD drive is set to
maximum output, exhaust dampers are closed and
individual space damper boxes are full open.

VFD units with bypass must not be in bypass mode
('LINE' position) unless all individual space dampers are
full open.

Start the supply air blower motor. Adjust the resistances in both
the supply and the return air duct systems to balance the air
distribution throughout the conditioned space. The job
specifications may require that this balancing be done by
someone other than the equipment installer.

Remove the two 5/16" dot plugs from the blower motor and
the filter access panels shown in the Unit Dimensions and
Rear View Clearances Figure 6.

Insert at least 8" of 1/4 inch tubing into each of these holes
for sufficient penetration into the air flow on both sides of
the indoor coil.

NOTE: The tubes must be inserted and held in a position

perpendicular to the air flow so that velocity pressure
will not affect the static pressure readings.

Using an inclined manometer, determine the pressure drop
across a dry evaporator coil. Since the maisture on an
evaporator coil may vary greatly, measuring the pressure
drop across a wet coil under field conditions would be
inaccurate. To assure a dry coil, the compressors should
be deactivated while the test is being run.

Johnson Controls Unitary Products
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Pressure Drop Across A Dry Indoor Coil VS Supply Air CFM
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Figure 20: Pressure Drop Across A Dry Indoor Coil Vs.
Supply Air CFM For All Unit Tonnages

4. Knowing the pressure drop across a dry coil, the actual
CFM through the unit can be determined from the curve in
Pressure Drop vs. Supply Air CFM Figure 20.

Supply Air Drive Adjustment

The RPM of the supply air blower will depend on the required
CFM, the unit accessories or options and the static resistances
of both the supply and the return air duct systems. With this
information, the RPM for the supply air blower and the motor
pulley adjustment (turns open) can be determined from the
Blower Performance Data Tables.

AWARNING

‘

Failure to properly adjust the total system air quantity
can result in extensive blower damage.

After readings have been obtained, remove the tubes and
reinstall the two 5/16” dot plugs that were removed in Step 1.

NOTE: De-energize the compressors before taking any test
measurements to assure a dry indoor coil.

Additional Static Resistance

Belt drive blower systems MUST be adjusted to the
specific static and CFM requirements for the application.
The belt drive blowers are NOT set at the factory for any
specific static or CFM. Adjustments of the blower speed
and belt tension are REQUIRED. Tighten blower pulley
and motor sheave set screws after these adjustments.
Re-checking set screws after 10-12 hours run time is
recommended.

High speed drive accessories (containing a smaller blower
puliey and a shorter belt) are available for applications requiring
the supply air blower to produce higher CFM's and/or higher
static pressures. Use Model 1LD0460 for 15 ton units, Mode!
1LD0417 for 17.5 and 20 ton units, and Model 1LD0435 for 25
ton units. Refer to the Blower Motor and Drive Data Table 18.

Note the following:

1. The supply air CFM must be within the limitations shown in
the Blower Performance Tables 15 and 16.

2. Pulleys can be adjusted in half turn increments.

3. The tension on the belt should be adjusted as shown in the
Bet Adjustment, Figure 18.

4. Tighten blower pulley and motor sheave set screws after
any adjustments. Re-check set screws after 10-12 hours
run time recommended.

(.I.S;ﬁes) Model CFM Cooling Only1 Economizer? 3 18 Eslzctrlc Heat kzzz 72
4500 0.10 0.10 0.10 0.10 0.20 0.20

:1850) ZJ) 6000 0.10 0.10 0.10 0.20 0.30 0.40
7500 0.10 0.10 0.10 0.30 0.40 0.60

6000 0.10 0.10 0.10 0.10 0.20 0.20

210 (17.5) 7500 0.10 0.10 0.10 0.20 0.30 0.40
240 (20) zZJ 9000 0.15 0.15 0.10 0.30 0.40 0.60
300 (25) 10500 0.15 0.15 0.20 0.40 0.80 0.80
12000 0.20 0.20 0.30 0.50 0.70 0.90

-

Add these values to the available static resistance in the respeclive Blower Performance Tables.

2. Deduct these values from the available external static pressure shown in the respective Blower Performance Tables.
3. The pressure drap through the economizer is greater for 100% outdoor air than for 100% retum air. If the resistance of the
return air duct is less than 0.25 IWG, the unit will deliver less CFM during full economizer operation.
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Operation
Cooling Sequence Of Operation

For ZJ units, the thermostat makes a circuit between “R” and
“Y1” for the first stage of cooling.

The call is passed to the Unit Control Board (UCB), which
then determines whether the requested operation is available
and, if so, which components to energize.

For gas heating, the UCB monitors the "W1" call but does not
handle the operation of the gas furnace. An ignition control
board controls the gas heater operation. For electric heat units,
the UCB passes the call to the electric heater. In both cases,
when the "W1" call is sensed, the indoor air blower is energized
following a specified heating delay.

If at any time a call for both heating and cooling are present, the
heating operation will be performed. If operating, the cooling
system is halted as with a completion of a call for cooling.
Heating always takes priority.

Continuous Blower

By setting the room thermostat fan switch to "ON," the supply
air blower will operate continuously.

Intermittent Blower

With the room thermostat fan switch set to "AUTO" and the
system switch set to either the "AUTO" or "HEAT" settings, the
blower is energized whenever a cooling or heating operation is
requested. The blower is energized after any specified delay
associated with the operation.

When energized, the indoor blower has a minimum run time of
30 seconds. Additionally, the indoor blower has a delay of 10
seconds between operations.

Optional VAV Blower Operation

For units with VFD, the speed of the indoor blower motor is
controlled by duct static pressure. The duct static set point is
the pressure that the drive will maintain when operating the unit
in VAV mode. If the duct static pressure reaches or exceeds the
high-limit set-point, then the supply fan motor will be shutdown.

& CAUTION]

If the unit is operated with the manual bypass switch in
the LINE (BYPASS) position and there are VAV boxes
present in the duct system, then boxes must be driven to
the full-open position using a customer-supplied power
source to prevent over-pressurizing and possible
damage to the ductwork.

No Outdoor Air Options

When the thermostat calls for the first stage of cooling, the low-
voltage control circuit from “R” to “Y1” and “G” is completed.
The UCB energizes the economizer (if installed and free cooling

is available) or the first available compressor” and the
condenser fans. For first stage cooling, compressor #1 is
energized. If compressor #1 is unavailable, compressor #2 is
energized. After completing the specified fan on delay for
cooling, the UCB will energize the blower motor.

When the thermostat calls for the second stage of cooling, the
low-voltage control circuit from “R” to “Y2" is completed.
Compressor #2 is energized, provided it has not been locked
out, and condenser fan motor #1, and condenser fan motor #2
remain energized. (If the ambient temperature is above 60°F.)

If there is an initial call for more than one stage of cooling, the
UCB will delay energizing compressors #2, #3 & #4 by 30
seconds each, depending on how many stages are called for, in
order to avoid a power in-rush.

Once the thermostat has been satisfied, it will de-energize Y1,
Y2, Y3 and Y4. If the compressors have satisfied their minimum
run times, the compressors and condenser fans are de-
energized. Otherwise, the unit operates each cooling system
until the minimum run times for the compressors have been
completed. Upon the final compressor de-energizing, the
blower is stopped following the elapse of the fan off delay for
cooling.

To be available, a compressor must not be locked-out due to a
high or low-pressure switch or freezestat trip and the Anti-
Short Cycle Delay (ASCD) must have elapsed.

These units utilize a lead-lag feature that results in an equal
amount of run hours on all compressors, thereby extending the
life of the compressors. This feature works as follows: If the
thermostat requires for more than one stage of cooling, the
currently off compressor with the least number of run hours will
be the next to be energized. When the thermostat requires
fewer stages of cooling, the currently running compressor with
the most run hours will be the first to be de-energized.

Economizer With Single Enthalpy Sensor

When the room thermostat calls for “first-stage” cooling, the low
voltage control circuit from “R” to “G” and “Y1" is completed.
The UCB energizes the blower motor (if the fan switch on the
room thermostat is set in the "AUTO" position) and drives the
economizer dampers from fully closed to their minimum
position. If the enthalpy of the outdoor air is below the set point
of the enthalpy controller (previously determined), "Y1”
energizes the economizer. The dampers will modulate to
maintain a constant supply air temperature as monitored by the
discharge air sensor. If the outdoor air enthalpy is above the set
point, “Y1” energizes compressor #1.

When the thermostat calls for “second-stage” cooling, the low
voltage control circuit from “R" to “Y2" is completed. The UCB
energizes the first available compressor. If the enthalpy of the
outdoor air is below the set point of the enthalpy controller (i.e.
first stage has energized the economizer), “Y2” will energize
compressor #1. If the outdoor air is above the set point, “Y2" will
energize compressor #2. If Y2 brings on compressor #1 and
this conditicn remains for more than 20 minutes, then
compressor #2 will be energized until the thermostat is
satisfied.

Johnson Controls Unitary Products
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Once the thermostat has been satisfied, it will de-energize "Y1”
and "Y2". If the compressors have satisfied their minimum run
times, the compressors and condenser fans are de-energized.
Otherwise, the unit operates each cooling system until the
minimum run times for the compressors have been completed.
Upon the final compressor de-energizing, the blower is stopped
following the elapse of the fan off delay for cooling, and the
economizer damper goes to the closed position. If the unit is in
continues fan operation, the economizer damper goes to the
minimum position.

Economizer With Dual Enthalpy Sensors

The operation with the dual enthalpy sensors is identical to the
single sensor except that a second enthalpy sensor is mounted
in the return air. This return air sensor allows the economizer to
choose between outdoor air and return air, whichever has the
lowest enthalpy value, to provide maximum operating
efficiency.

Economizer With Power Exhaust

A unit equipped with an economizer (single or dual enthalpy)
and a power exhaust operates as specified above with one
addition. The power exhaust motor is energized 45 seconds
after the actuator position exceeds the exhaust fan set point on
the economizer control. When the power exhaust is operating,
the second stage of mechanical cooling will not operate. As
always, the "R" to "G" connection provides minimum position
but does not provide power exhaust operation.

Economizer With Optional VAV Or Intelli-Comfort™ Control

The position of the outside air and return air dampers are
controlled through a 2-10 VDC signal from the VAV or Intelli-
Comfort™ control board. The economizer is enabled only in
Occupied or Recovery mode. When the control is not powered
or is in Unoccupied mode, the outside air dampers will be
closed. When the supply fan is powered and there is no Y1 call,
or if free-cooling is unavailable, the control opens the
economizer dampers to the minimum position setting.

Free-cooling is available if the outdoor air temperature meets
one of the three criteria discussed below, based upon the unit's
configuration.

* Dry Bulb: The control refers to input from the Outside Air
Temperature sensor and will allow free-cooling when the
outdoor temperature is less than both the First-Stage SAT
Control setpoint plus 5 °F, and the Economizer OAT
Enable setpoint.

« Single Enthalpy (optional): A field-installed, Outdoor Air
Humidity sensor is connected to the control. When the
measured outdoor enthalpy is below the Outside Air
Enthalpy setpoint, and the outdoor temperature is less
than the First-Stage SAT Control setpoint plus 5 °F, free-
cooling is available.

« Dual Enthalpy (optional): Both the field-installed
Outdoor Air Humidity and the Return Air Humidity sensors

are connected to the control. When the measured outdoor
air enthalpy is less than the measured return air enthalpy,
and the outdoor temperature is less than the First-Stage
SAT Control setpoint plus 5 °F, free-cooling is available.

If free-cooling is available with a Y1 call, then the control
modulates the economizer dampers to maintain the First-
Stage SAT Control setpoint, plus or minus one degree. If free-
cooling is unavailable, then 1st-stage mechanical cooling is
initiated.

If at anytime the outdoor air temperature rises above the First-
Stage SAT Control setpoint plus 5 °F, while free-cooling is
available, then a Y1 call will also initiate 1st-stage mechanical
cooling.

For a Y2 call, free-cooling is available based upon the criteria
described above, except a Second-Stage SAT Control setpoint
is used in the determination.

Once the call for cooling has been satisfied, it will de-energize
any compressors and condenser fans, after the minimum
compressor run times have been satisfied. Otherwise, the unit
operates each cooling system until the minimum run times for
the compressors have been completed.

Upon de-energizing the final compressor, the blower will
continue to run with the economizer damper in its minimum
position if in the Occupied mode; otherwise, the blower will stop
following the elapse of the fan-off delay for cooling, and the
economizer outdoor damper will close,

Economizer With Optional VAV Blower With Power Exhaust

The power exhaust motor is energized via the contraller's
EXH~ terminal and the ER relay, based on the position of the
economizer damper parameter settings in the VAV control,
Minimum run time is 10 seconds; minimum off time is 60
seconds. The outlet pressure of the power exhaust fan forces
the barometric relief dampers open; gravity closes the
dampers when the exhaust fan is off.

Economizer With Optional Intelli-Comfort™ With Power
Exhaust

The power exhaust motor is energized via the exhaust relay based
on the position of the economizer actuator's auxiliary switch
adjustment screw. The adjustment screw represents the outdoor
damper position at which to activate power exhaust, and can be
set between 25 to 85 degrees open. The outlet pressure of the
power exhaust fan forces the barometric relief dampers open;
gravity closes the dampers when the exhaust fan is off.

Motorized OQutdoor Air Dampers

This system operation is the same as the units with no outdoor
air options with one exception. When the “R" to “G” circuit is
complete, the motorized damper drives open to a position set
by the thumbwheel on the damper motor. When the “R" to “G"
circuit is opened, the damper spring returns fully closed.
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Cooling Operation Errors

Each cooling system is monitored for operation outside of the
intended parameters. Errors are handled as described below. All
syslem errors override minimum run times for compressors.

High-Pressure Limit Switch

During cooling operation, if a high-pressure limit switch opens,
the UCB will de-energize the associated compressor, initiate
the ASCD (Anti-short cycle delay), and, if the other compressor
is idle, stop the condenser fans. If the call for cooling is still
present at the conclusion of the ASCD, the UCB will re-energize
the halted compressor.

Should a high-pressure switch open three times within two
hours of operation, the UCB will lock-out the associated
compressor and flash a code (see Table 25). If the other
compressor is inactive, the condenser fans will be de-
energized.

Low-Pressure Limit Switch

The low-pressure limit switch is not monitored during the initial
30 seconds of a cooling system's operation. For the following
30 seconds, the UCB will monitor the low-pressure switch to
ensure it closes. If the low-pressure switch fails to close after
the 30-second monitoring phase, the UCB will de-energize the
associated compressor, initiate the ASCD, and, if the other
compressor is idle, stop the condenser fans. If the LPS is still
open after the ASCD, the compressor will not be energized for
30 seconds. The second and third times that the UCB sees an
open LPS will count towards the three occurrences that will
cause a UCB lock-out.

Once the low-pressure switch has been proven (closed during
the 30-second monitor period described above), the UCB will
monitor the low-pressure limit switch for any openings. If the
low-pressure switch opens for greater than 5 seconds, the UCB
will de-energize the associated compressor, initiate the ASCD,
and, if the other compressor is idle, stop the condenser fans.

If the call for cooling is still present at the conclusion of the
ASCD, the UCB will re-energize the halted compressor.

Should a low-pressure switch open three times within one hour
of operation, the UCB will lock-out the associated compressor
and flash a code (Table 25). If the other compressor is inactive,
the condenser fans will be de-energized.

Freezestat

During cooling operation, if a freezestat opens, the UCB will de-
energize the associated compressor, initiate the ASCD, and, if
the other compressor is idle, stop the condenser fans. If the call
for cooling is still present at the conclusion of the ASCD, the
UCB will re-energize the halted compressor.

Should a freezestat open three times within two hours of
operation, the UCB will lock-out the associated compressor and
flash a code (Table 25). If the other compressor is inactive, the
condenser fans will be de-energized.

Low Ambient Cooling

To determine when to operate in low ambient mode, the UCB
has a pair of terminals connected to a temperature-activated
switch set at 45°F. When the low ambient switch is closed and
the thermostat is calling for cooling, the UCB will operate in the
low ambient mode.

Low ambient mode operates the compressors in this manner:
10 minutes on, 5 minutes off. The indoor blower is operated
throughout the cycle. The 5-minute off period is necessary to
defrost the indoor coil.

Low ambient mode always begins with compressor operation.
Compressor minimum run time may extend the minutes of
compressor operation. The defrost cycle will begin immediately
following the elapse of the minimum run time.

When operating in low ambient mode, the UCB will not lockout
the compressors due to a freezestat trip. However, a freezestat
trip will de-energize the associated compressor. If the call for
cooling is still present at the end of the ASCD and the freezestat
has closed, the unit will resume operation.

Safety Controls

The unit control board monitors the following inputs for each

cooling system:

1. Asuction line freezestat to protect against low evaporator
temperatures due to a low airflow or a low return air
temperature, (opens at 26 + 5 °F and resets at 38 + 5°F).

2. A high-pressure switch to protect against excessive
discharge pressures due to a blocked condenser coil or a
condenser motor failure, (opens at 625 + 25 psig and
resets 500 + 25 psig).

3. Alow-pressure switch to protect against loss of refrigerant
charge, (opens at 50 + 5 psig and resets at 71 + 5 psig).

The above pressure switches are hard-soldered to the unit. The
refrigeration systems are independently monitored and
controlled. On any fault, only the associated system will be
affected by any safety/preventive action. The other refrigerant
system will continue in operation unless it is affected by the
fault as well.

The unit control board monitors the temperature limit switch of
electric heat units and the temperature limit switch and the gas
valve of gas furnace units.

Compressor Protection

In addition to the external pressure switches, the compressors
also have inherent (internal) protection. If there is an abnormal
temperature rise in a compressor, the protector will open to shut
down the compressor. The UCB incorporates features to
minimize compressor wear and damage. An Anti-Short Cycle
Delay (ASCD) is utilized to prevent operation of a compressor
too soan after its previous run. Additionally, a minimum run time
is imposed any time a compressor is energized.

The ASCD is initiated on unit start-up and on any compressor
reset or lock-out.
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Flash Codes

The UCB will initiate a flash code associated with errors within
the system. Refer to UNIT CONTROL BOARD FLASH CODES
Table 25.

Reset

Remove the call for cooling, by raising thermostat setting higher
than the conditioned space temperature. This resets any
pressure or freezestat flash codes.

Electric Heating Sequence Of Operations

The following sequence describes the operation of the electric
heat section.

- [A CAUTION]

For units with VFD and electric heat, the speed of the
indoor blower motor continues to be controlled by duct
static pressure via the VAV control board.

If there are VAV boxes present in the duct system, the
boxes must be driven to the full-open position using a
customer-supplied power source to assure adequate
airflow across the heating elements.

Single-stage heating: (applies only to 18 KW heater, all other
heaters MUST use a two-stage thermostat)

a. Upon a call for heat by the thermostat, the heater
contactor (6M) will be energized. After completing the
specified fan on delay for heating, the UCB will energize
the blower motor.

b The thermostat will cycle the electric heat to satisfy the
heating requirements of the conditioned space.

Two-stage heating: (applies to all heaters except 18 KW)

a. Upon a call for first-stage heat by the thermostat, the
heater contactor (6M) (6M & 7M on 72 KW, 240V) wilt be
energized. After completing the specified fan on delay for
heating, the UCB will energize the blower motor.

If the second stage of heat is required, heater contactor
(7M) will be energized. Note that on the 54 KW, 240V
heater, heater contactors (7M & 8M) will be energized and
on the 72 KW, 240V heater, heater contactors (8M & 9M)
will be energized. After completing the specified fan on
delay for heating, the UCB will energize the blower motor.

b The thermostat will cycle the electric heat to satisfy the
heating requirements of the conditioned space.

NOTE: All 240 & 480V heaters are provided with manual reset
backup protection limits. These will de-energize the
heaters should the primary limit fail to open or the
contactors fail to open in a failure mode.

Electric Heat Operation Errors

Temperature Limit

If the UCB senses zero volts from the high temperature limit,
the indoor blower motor is immediately energized.

This limit is monitored regardless of unit operation status, i.e.
the limit is monitored at all times.

If the temperature limit opens three times within one hour, it will
lock-on the indoor blower motor and a flash code is initiated
(See Table 25).

Safety Controls

The UCB monitors the temperature limit switch of electric heat
units.

The control circuit includes the following safety controls:

Temperature Limit Switch (TLs)
1. Temperature Limit Switch (TLS 1, 2).

This control is located inside the heater compartment and
is set to open at the temperature indicated in the Limit
Control Setting Table 20. It resets automatically. The limit
switch operates when a high temperature condition,
caused by inadequate supply air flow occurs, thus shutting
down the heater and energizing the blower.

2. Temperature Limit Switch (TLS 3, 4, 5 and 6).

This control is located inside the heater compartment and
is set to open at the temperature indicated in the Limit
Control Setting Table 20. It is a manual reset limit. These
limit switches will de-energize the heaters shouid the
primary limit fail to open or the contactors fail to open in a
failure mode.

Table 20: Limit Control Setting

Temperature, | Temperature,
Unit Voltage Heater Limit Switch Limit Switch
(Tons) Kw 1,2 3,4,5,6
Opens, °F Opens, °F

18 120 170

36 120 170

5 240 54 120 170

72 120 170

18 140 200

17.5, 20 240 36 140 200

and 25 54 140 200

72 140 200

18 120 170

15, 17.5, 460 36 120 170

20 and 25 54 120 170

72 120 170
18 120 -
15,17.5, 36 120 -
20and2s5| ©9° 7 120 -
72 120 -
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Flash Codes

The UCB will initiate a flash code associated with errors within
the system. Refer to UNIT CONTROL BOARD FLASH CODES
Table 25.

Reset

Remove the call for heating by lowering the thermostat setting
lower than the conditioned space temperature.This resets any
flash codes.

Electric Heat Anticipator Setpoints

Itis important that the anticipator setpoint be correct. Too high
of a setting will result in longer heat cycles and a greater
temperature swing in the conditioned space. Reducing the
value below the correct setpoint will give shorter “ON" cycles
and may result in the lowering of the temperature within the
conditioned space. Refer to Table 21 for the required electric
heat anticipator setting.

Table 21: Electric Heat Anticipator Setpoint

Heater Setting, Amps
Kw Voltage Thi Tho
18 0.29 -
36 0.29 0.29

———— 208/230-3-60 059 0.58
72 0.29 0.58
18 0.29 -
36 0.29 0.29
54 460-3-60 0.29 0.29
72 0.29 0.29
18 0.29 -
36 0.29 0.29
54 575-3-60 0.29 0.29
72 0.29 0.29

Gas Heating Sequence Of Operations

The following sequence describes the operation of the gas heat
section.

[ACAUTION]

For units with VFD and gas heat, the speed of the indoor
blower motor continues to be controlled by duct static
pressure via the VAV control board.

If there are VAV boxes present in the duct system, the
boxes must be driven to the full-open position using a
customer-supplied power source to assure adequate
airflow across the heat exchanger tubes.

When the thermostat calls for the first stage of heating, the low-
voltage control circuit from “R” to "W1” and “G" is completed,

thru the UCB. The heat relay “RW1" is energized. The “RW1-2"
contacts close energizing the draft motor control. The draft
motor control contacts close and start the draft motor. As the
speed of the draft motor reaches approximately 2500 RPM, the
centrifugal switch contact, located on the end of the draft motor
shaft, closes to power the first stage ignition module “IC1”, thru
the “RW1-1" contacts.

Ignition module “IC1" will immediately start the first stage igniter
sparking and will open the redundant valve located inside the
first stage main gas valve “GV1" to allow a flow of gas to only
the first stage carryover tube. Only after the pilot flame has
been ignited and the presence of pilot flame detected at the
“IC1" by a signal sent back through the flame sensor is sparking
terminated and the first stage main gas valve opened.

Gas flows into each of the main burners and is ignited from the
carryover tube flame.

After completing the specified fan on delay for heating, the UCB
will energize the blower motor.

If “IC1” fails to detect a pilot flame, it will continue to try for a
maximum of 85 seconds to ignite the pilot tube. If the pilot flame
is not detected, then “IC1" will lock out first stage furnace
operation for five minutes or until 24V power is removed from
the module either at the unit or by resetting the room
thermostat.

When the thermostat calls for the second stage of heating, the
low-valtage control circuit from “R” to “W2" is completed, thru
the UCB. Heat relay "RW2" is energized. The "RW2-1" contact
is closed energizing the second stage ignition medule “IC2”.
“IC2" will immediately start the second stage igniter sparking
and will open the redundant valve located inside the second
stage main gas valve “GV2” to allow a flow of gas to the second
stage carryover tube. Only after the pilot flame has been ignited
and the presence of pilot flame detected at “IC2" by a signal
sent back through the flame sensor is sparking terminated and
the main gas valve opened.

Gas flows into each of the second stage main burners and is
ignited from the carryover tube flame.

If *IC2" fails to detect a pilot flame, it will continue to try for a
maximum of 85 seconds to ignite the pilot tube. If the pilot flame
is not detected, then "IC2" will lock out first stage furnace
operation for five minutes or until 24V power is removed from
the module either at the unit or by resetting the room
thermostat.

NOTE: That the second stage furnace can operate even if first
stage has locked out.

When the thermostat satisfies de-energizing the “RW2"and
“RW1”, thus opening all gas valves. The blower motor will
continue to run after the furnace is shut down until the specified
fan off delay for heating has been satisfied. The UCB will de-
energize the blower motor.
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Figure 21: Gas Valve Piping

When the thermostat calls for the first stage of heating, the low-
voltage control circuit from "R" to “W1" is completed. A call for
heat passes through the UCB to the ignition control board
(ICB). The UCB monitors the “W1” call and acts upon any call
for heat. Once voltage has been sensed at "W1”, the UCB will
initiate the fan on delay for heating, energizing the indoor
blower after the specified delay has elapsed.

When the thermostat has been satisfied, heating calls are
ceased. The GV is immediately de-energized. The blower is de-
energized after the fan off delay for heating has elapsed. The
draft motor performs a 25-second post purge.

Gas Heating Operation Errors

Temperature Limit

If the UCB senses zero volts from the high temperature limit,
the indoor blower motor is immediately energized. When the
UCB again senses 24 volts from the temperature limit, the draft
motor will perform a 25-second post-purge and the indoor
blower will be de-energized fallowing the elapse of the fan off
delay for heating.

This limit is monitored regardless of unit operation status, i.e.
this limit is monitored at all times.

If the temperature limit opens three times within one hour, it will
lock-on the indoor blower motor and flash code is initiated (See
Table 25).

Gas Valve

The UCB continuously monitors the GV. Any time the UCB
senses voltage at the GV without a call for heat for a continuous
five-minute period, the UCB will lock-on the indoor blower and a
flash code is initiated (Table 25). When voltage is no longer
sensed at the GV, the UCB will de-energize the indoor blower
following the elapse of the fan off delay for heating.

If voltage has been sensed at the GV for at least 15 seconds

during the fan on delay for heating and GV voltage or “W1" is
lost, the indoor blower is forced on for the length of the fan off
delay for heating.

Safety Controls

The UCB monitors the temperature limit switch of gas heat units.

The control circuit includes the following safety controls:

Limit Switch (LS)

This control is located inside the gas heat compartment and is
set to open at the temperature indicated in the Gas Heat Limit
Control Settings Table 22. It resets automatically. The limit
switch operates when a high temperature condition, caused by
inadequate supply air flow occurs, thus shutting down the
heater and energizing the blower.

Centrifugal Switch (CS)

If the draft motor should fail, the centrifugal switch attached to
the shaft of the motor prevents the ignition controls and gas
valves from being energized.

Redundant Gas Valve

There are two separate gas valves in the furnace. Each valve
contains a main and a redundant valve. The redundant valves
are located upstream of the main gas valves. Should either or
both of the main gas valves fail in the open position the
redundant valves serve as back-ups and shut off the flow of gas.

Flame Sensor Rod / 100% lgnition Control Lock-Out.

The flame rods and controls are located per Proper Flame
Adjustment Figure 23. If an ignition control fails to detect a
signal from the flame sensor indicating the pilot flame is
properly ignited, then the main gas valve will nat open. It will
continue to try and ignite the pilot for a maximum of 85 seconds,
then if the pilot flame is not detected, the ignition control will
lock out furnace operation until 24V power is removed from the
module either at the unit or by resetting the room thermostat.

Rollout Switch

This switch is located above the main burners in the control
compartment, which in the event of a sustained main burner
rollout shuts off and locks out both ignition controls closing both
gas valves. The ignition controls lock out furnace operation until
24V power is removed from the controls either at the unit or by
resetting the room thermostat.

Auxiliary Limit Switch (AUX)

This control is located inside the heat exchanger compartment
and is set to open at 190°F. It is a manual reset switch. If AUX
trips, then the primary limit has not functioned correctly.
Replace the primary limit.

Table 22: Gas Heat Limit Control Setting

Units Capacity, MBH Limit Control
(Tons) Input | Output Opens, °F
15,17.5,20 & 25 300 240 195
15, 17.5,20 & 25 400 320 195

The ICB monitors the Pressure and Rollout switches of gas
heat units.

The control circuit includes the following safety controls:
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Figure 22: Gas Valve and Controls

Flash Codes

The UCB will initiate a flash code associated with errors within
the system. Refer to UNIT CONTROL BOARD FLASH CODES
Table 25. .

Resets

Remove the call for heating by lowering the thermostat setting
lower than the conditioned space temperature. This resets any
flash codes.

Gas Heat Anticipator Setpoints

It is important that the anticipator setpoint be correct. Too high
of a setting will result in longer heat cycles and a greater
temperature swing in the conditioned space. Reducing the
value below the correct setpoint will give shorter “ON cycles
and may result in the lowering of the temperature within the
conditioned space. Refer to Table 23 for the required gas heat
anticipator setting.

Table 23: Gas Heat Anticipator Setpoints

Anticipator Setpoint

Gas Valve 1st Stage 2nd Stage
Honeywell VR8440
White-Rodgers 0.30 amp 0.11 amp
36C68

Start-Up (Cooling)

Prestart Check List

After installation has been completed:

1. Check the electrical supply voltage being supplied. Be sure
that it is the same as listed on the unit nameplate.

Set the room thermostat to the off position.
Turn unit electrical power on.

Set the room thermostat fan switch to on.

o~ LN

Check indoor blower rotation.

« If blower rotation is in the wrong direction. Refer to
Phasing Section in general information section.
Check blower drive belt tension.

Check the unit supply air (CFM).

6

7. Measure evaporator fan motor's amp draw.
8. Set the room thermostat fan switch to off.
9

Turn unit electrical power off.
Operating Instructions
1. Turn unit electrical power on.

2. Set the room thermostat setting to lower than the room
temperature.

3. First stage compressors will energize after the built-in time
delay (five minutes).

4. The second stage of the thermostat will energize second
stage compressor if needed.

Post Start Check List

1. Verify proper system pressures for both circuits.
Measure the temperature drop across the evaporator coil.

Measure the system amperage draw across all legs of 3
phase power wires.

4. Measure the condenser fan amperage draw.

Start-Up (Gas Heat)

Pre-Start Check List

Complete the following checks before starting the unit.
1. Check the type of gas being supplied. Be sure that it is the
same as listed on the unit nameplate.

2. Make sure that the vent and combustion hoods have been
properly installed.

Operating Instructions

[ACAUTION]

This furnace is equipped with an intermittent pilot and
automatic re-ignition system. DO NOT attempt to
manually fight the pilot.

Lighting The Main Burners

1. Turn “*OFF” electric power to unit.
2. Turn room thermostat to lowest setting.

Johnson Controls Unitary Products
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3. Turn gas valve knob or switch to “ON" position (See
Figure 25).
Turn "ON" electric power to unit.

5. Set room thermostat to desired temperature (If thermostat
“set” temperature is above room temperature, pilot burner

ignition will occur and, after an interval to prove pilot flame,
main burners will ignite).

Post Start Checklist

After the entire control circuit has been energized and the

heating section is operating, make the following checks:

1. Check for gas leaks in the unit piping as well as the supply
piping.

consumed per hour from the Gas Rate - Cubic Feet Per
Hour Table 24.

If the actual input is not within 5% of the furnace rating (with
allowance being made for the permissible range of the regulator
selting), replace the orifice spuds with spuds of the proper size.

NOTE: To find the Btu input, multiply the number of cubic feet
of gas consumed per hour by the Btu content of the gas
in your particular locality (contact your gas company for
this information - it varies widely from city to city.).

Table 24: Gas Rate Cubic Feet Per Hour

FIRE OR EXPLOSION HAZARD

Failure to follow the safety warning exactly could result
in serious injury, death or property damage.

Never test for gas leaks with an open flame. use a
commercially available soap solution made specifically
for the detection of leaks to check ali connections. A fire
or explosion may result causing property damage,
personal injury or loss of life.

2. Check for correct manifold gas pressures. (See CHECKING
GAS INPUT.)

3. Check the supply gas pressure. It must be within the limits
shown on the rating nameplate. Supply pressure should be
checked with all gas appliances in the building at full fire. At
no time should the standby gas pressure exceed 13 in. or
the operating pressure drop below 5.0 in for natural gas
units. If gas pressure is outside these limits, contact the
local gas utility or propane supplier for corrective action.

Shut Down

1. Set the thermostat to the lowest temperature setting.
2. Turn "OFF™ all electric power to unit.

3. Open gas heat access panel.
4

Turn gas valve clockwise to “OFF” position (See Figure 25).

Checking Gas Heat Input

Turn off all other gas appliances connected to the gas meter.

2. With the furnace turned on, measure the time needed for
one revolution of the hand on the smallest dial on the
meter. A typical gas meter usually has a 1/2 or a 1 cubic
foot test diat.

3. Using the number of seconds for each revolution and the
size of the test dial increment, find the cubic feet of gas

Seconds for Size of Test Dial
One Rev. 1/2 cu. ft. 1 cu. ft.
4 450 900
6 300 600
8 228 450
10 180 360
12 150 300
14 129 257
16 113 225
18 100 200
20 90 180
22 82 164
24 75 150
26 69 138
28 64 129
EXAMPLE

By actual measurement, it takes 13 seconds for the hand on the
1-cubic foot dial to make a revolution with just a 300,000 Btuh
furnace running. Read across to the column in the table above,
headed “1 Cubic Foot”, where you will see that 278 cubic feet of
gas per hour are consumed by the furnace at that rate. Multiply
278 x 1050 (the Btu rating of the gas obtained from the local
gas company). The resultis 292,425 Btuh, which is close to the
300,000 Btuh rating of the furnace.

Manifold Gas Pressure Adjustment

Small adjustments to the high-fire gas flow may be made by
turning the pressure regulator adjusting screw on the automatic
gas valve,

Adjust as follows:

1. Remove the cap on the regulator. It's located next to the
push-on electrical terminals.

2. Todecrease the gas pressure, turn the adjusting screw
counterclockwise.

3. Toincrease the gas pressure, turn the adjusting screw
clockwise.

NOTE: The correct manifold pressure for these furnaces is
3.65 IWG £ 0.3.
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Adjustment Of Temperature Rise

The temperature rise (the difference of temperature between the
return air and the heated air from the furnace) must lie within the
range shown on the CSA rating plate and the data in Table 11.

After the temperature rise has been determined, the CFM can
be calculated as follows:

0.8

CFM = Btu Input - mﬁ)‘

After about 20 minutes of operation, determine the furnace
temperature rise. Take readings of both the return air and the
heated air in the ducts (about 6 feet from the furnace) where
they will not be affected by radiant heat. Increase the blower
CFM to decrease the temperature rise; decrease the blower
CFM to increase the rise (See SUPPLY AIR DRIVE
ADJUSTMENT).

NOTE: Each gas heat exchanger size has a minimum
allowable CFM. Below this CFM, the limit will open.

/ Burner Assembly Bracket

— 1

= / Flame Sensor Bulb

0

[}

—

Carry-over Tube
and Flame Sensor Bulb

,@ LI\1 /8" Gap Between

Carry-over Tube

Figure 23: Proper Pilot Flame Adjustment
Pilot Checkout

The pilot flame should envelope the end of the flame sensor. To
adjust pilot flame, (1) remove pilot adjustment cover screw, (2)
increase or decrease the clearance for air to the desired level,
(3) be sure to replace cover screw after adjustment to prevent
possible gas leakage.

Put the system into operation and observe through complete
cycle to be sure all controls function properly.

Burner Instruction

To check or change burners, pilot or orifices, CLOSE MAIN

MANUAL SHUT-OFF VALVE AND SHUT OFF ALL ELECTRIC
POWER TO THE UNIT.

1. Remove the screws holding either end of the manifold to
the burner supports.

2. Open the union fitting in the gas supply line just upstream
of the unit gas valve and downstream from the main
manual shut-off valve.

3. Remove the gas piping closure panel.

Disconnect wiring to the gas valves and spark ignitors,
Remove the manifold-burner gas valve assembly by lifting
up and pulling back.

. Heat Tube
Adjustable Shutter Burmer [ Exchanger
. NI o 4

p TR T e o = a_,)
ST ) ‘1"‘& => R
/%

Bumg Flame
(Blue Only) l

Gas Supply Pipe Pilot Tl;be

Figure 24: Typical Flame
Burners are now accessible for service.

Reverse the above procedure to replace the assemblies. Make
sure that burners are level and seat at the rear of the heat
exchanger.

Burner Air Shutter Adjustment

Adjust burner shutters so no yellow flame is observed in the
heat exchanger tubes.

Figure 25: Typical Gas Valve
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Charging The Unit
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Figure 26: ZJ180 (15 Ton) Charging Chart
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Figure 27: ZJ210 (17.5 Ton) Charging Chart
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Figure 28: ZJ240 (20 Ton) Charging Chart
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Figure 29: ZJ300 (25 Ton) Charging Chart
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Troubleshooting

Bl w2 AW RNl b
Troubleshooting of components may require opening
the electrical control box with the power connected to
the unit. Use extreme care when working with live
circuits! Check the unit nameplate for the correct line
voltage and set the voltmeter to the correct range before
making any connections with line terminals.

For troubleshooting of optional VFD, disconnect all
power to the drive. Be aware that high voltages are
present in the drive even after power has been
disconnected. Capacitors within the drive must be
allowed to discharge before beginning service.

When not necessary, shut off all electric power to the

unit prior to any of the following maintenance
procedures so as to prevent personal injury.

 [ACAUTION]

Label! all wires prior to disconnection when servicing
controls. Wiring errors can cause improper and
dangerous operation which could cause injury to person
and/or damage unit components. Verify proper
operation after servicing.

Cocling Troubleshooting Guide

On calls for cooling, if the compressors are operating but the
supply air blower motor does not energize after a short delay
(the room thermostat fan switch is in the "AUTO" position):

1. Turn the thermostat fan switch to the ON position. If the
supply air blower motor does not energize, go to Step 2.

2. I the supply air blower motor does not energize when the
fan switch is set to ON, check that line voltage is being
supplied to the contacts of the M3, contactor, and that the
contactor is pulled in. For units with VFD, check that line
voltage is being supplied to the M3-Auxiliary contacts.
Check for loose wiring between the contactor and the
supply air blower motor.

3. IfM3is pulled in and voltage is supplied to M3, lightly touch
the supply air blower motor housing. If it is hot, the motor
may be off on internal protection. Cancel any thermostat
calls and set the fan switch to AUTO. Wait for the internal
overload to reset. Test again when cool.

4. 1fM3is not pulled in, check for 24 volts at the M3 caoil. If 24
volts are present at M3 but M3 is not pulled in, replace the
contactor.

5. Failing the above, if there is line voltage supplied at M3, M3
is pulled in, and the supply air blower motor still does not
operate, replace the motor.

For units with VFD, if there is line voltage supplied at M3,
M3 is pulled in, and the blower motor does not operate,
check all power & control wiring connections to and from

the drive and for any fault/warning messages displayed on
the drive's digital display (refer to the drive user manual for
full descriptions, if necessary). Clear any fault by pressing
'RESET' on the drive's keypad and take any corrective
action as needed. If the motor still does not operate,
replace the motor.

If 24 volts is not present at M3, check that 24 volts is
present at the UCB supply air blower motor terminal,
“FAN". If 24 volis is present at the FAN, check for loose
wiring between the UCB and M3.

If 24 volts is not present at the “FAN" terminal, check for 24
volts from the room thermostat. If 24 volts are not present
from the room thermostat, check for the following:

a. Proper operation of the room thermostat (contact
between R and G with the fan switch in the ON position
and in the AUTO position during operation calls).

b. Proper wiring between the room thermostat and the
UCB, and

c. Loose wiring from the room thermostat to the UCB
If 24 volts is present at the room thermostat but not at the
UCB, check for proper wiring between the thermostat and

the UCB, i.e. that the thermostat G terminal is connected to
the G terminal of the UCB, and for loose wiring.

If the thermostat and UCB are properly wired, replace the
UCB.

On calls for cooling, the supply air blower motor is operating but
compressor #1 is not (the room thermostat fan switch is in the
"AUTO” position):

1.

If installed, check the position of the economizer blades. If
the blades are open, the economizer is providing free
cooling and the compressors will not immediately operate. If
both stages of cooling are requested simultaneously and the
economizer provides free cooling, following a short delay
compressor #1 will be energized unless it is locked out. If
compressor #1 is locked out, compressor #2 is energized.
Compressor #2 is always energized in place of compressor
#1 when compressor #1 is requested but locked out.

If no economizer is installed or the econamizer is not
opening to provide free cooling and compressor #1 does
not energize on a call for cooling, check for line voltage at
the compressor contactor, M1, and that the contactor is
pulled in. Check for loose wiring between the contactor and
the compressor.

If M1 is pulled in and voltage is supplied at M1, lightly touch
the compressor housing. Ifit is hot, the compressor may be
off on inherent protection. Cancel any calls for cooling and

wait for the internal overload to reset. Test again when cool.

If M1 is not pulled in, check for 24 volts at the M1 coil. If 24
volts are present and M1 is not pulled in, replace the
contactor.

Failing the above, if voltage is supplied at M1, M1 is pulled
in, and the compressor still does not operate, replace the
compressor.

If 24 volts is not present at M1, check for 24 volts at the
UCB terminal, C1. If 24 volts is present, check for loose
wiring between C1 and the compressor contactor.
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If 24 volts is not present at the C1 terminal, check for 24
volts from the room thermostat at the UCB Y1 terminal. If
24 volts is not present from the room thermostat, check for
the following:

a. 24 volts at the thermostat Y1 terminal

b. Proper wiring between the room thermostat and the
UCB, i.e. Y1to Y1, Y2to Y2, and

c. Loose wiring from the room thermostat to the UCB

If 24 volts is present at the UCB Y1 terminal, the
compressor may be out due to an open high-pressure
switch, low-pressure switch, or freezestat. Check for 24
volts at the HPS1, LPS1, and FS1 terminals of the UCB. If
a switch has opened, there should be a voltage potential
between the UCB terminals, e.g. if LPS1 has opened, there
will be a 24-volt potential between the LPS1 terminals.

If 24 volts is present at the UCB Y1 terminal and none of the
protection switches have opened, the UCB may have locked
out the compressor for repeat trips. The UCB should be
flashing an alarm code. If not, press and release the
ALARMS button on the UCB. The UCB will flash the last five
alarms on the LED. If the compressor is locked out, cancel
any call for cooling. This will reset any compressor lock outs.
If the LPS is still open after the ASCD, the compressor will
not be energized for 30 seconds. The second and third
times that the UCB sees an open LPS will count towards the
three occurrences that will cause a UCB lock-out.

NOTE: While the above step will reset any lockouts,

10.

1.

12.

13.

compressor #1 may be held off for the ASCD. See the
next step.

If 24 volts is present at the UCB Y1 terminal and none of
the switches are open and the compressor is not locked
out, the UCB may have the compressor in an ASCD.
Check the LED for an indication of an ASCD cycle. The
ASCD should time out within 5 minutes. Press and release
the TEST button to reset all ASCDs.

If 24 volts is present at the UCB Y1 terminal and the
compressor is not out due to a protective switch trip, repeat
trip lock out, or ASCD, the economizer terminals of the UCB
may be improperly wired. Check for 24 volts at the Y1 “OUT"
terminal of the UCB. If 24 volts is present, trace the wiring
from Y1 “OUT” for incorrect wiring. If 24 volts is not present
atthe Y1 “OUT" terminal, the UCB must be replaced.

For units without economizers: If 24 volts is present at the
Y1 OUT terminal, check for 24 volts at the Y1 "ECON”
terminal. If 24 volts is not present, check for loose wiring
from the Y1 "OUT" terminal to the Mate-N-Lock plug, the
jumper in the Mate-N-Lock plug, and in the wiring from the
Mate-N-Lock plug to the Y1 “ECON" terminal.

For units with economizers: If 24 volts is present at the Y1
“OUT" terminal, check for 24 volts at the Y1 “ECON”
terminal. If 24 volts is not present, check for loose wiring
from the Y1 “OUT" terminal to the Mate-N-Lock plug, a
poor connection between the UCB and economizer Mate-
N-Lock plugs, loose wiring from the Mate-N-Lock plug to
the economizer, back to the Mate-N-Lock plug, and from
the Mate-N-Lock plug to the Y1 “ECON" terminal. If nothing
is found, the econamizer control may have faulted and is

14,

15.

16.

failing to return the 24-volt “call” to the Y1 “ECON" terminal
even though the economizer is not providing free cooling.
To test, disconnect the Mate-N-Locks and jumper between
the WHITE and YELLOW wires of the UCB’s Mate-N-Lock
plug. If compressor #1 energizes, there is a fault in the
economizer wiring or the economizer control.

The UCB can be programmed to lock out compressor
operation during free cooling and in low ambient
conditions. These options are not enabled by default. Local
distributors can test the UCB for this programming.

For units with factory installed economizers, the UCB is
programmed to lock out compressor operation when the
LAS set point is reached.

For units without factory installed or with field installed
economizers, the UCB allows compressor operation all the
time. This programming can be checked or changed by the
local distributor.

If none of the above corrected the error, test the integrity of
the UCB. Disconnect the C1 terminal wire and jumper it to
the Y1 terminal. DO NOT jump the Y1 to C1 terminals. If
the compressor engages, the UCB has faulted.

If none of the above correct the error, replace the UCB.

On calls for the second stage of cooling, the supply air blower
motor and compressor #1 are operating but compressor #2 is
not (the room thermostat fan switch is in the "AUTO” position):

1.

If installed, check the position of the economizer blades. If
the blades are open, the economizer is providing free
cooling. If the second stage of cooling is requested,
following a short delay, compressor #1 will be energized
unless it is locked out. Typically, compressor #2 is
energized only during free cooling if the call for the second
stage of cooling persists for 20 minutes.

Compressor #2 will not energize simultaneously with
compressor #1 if a call for both stages of cooling is
received. The UCB delays compressor #2 by 30 seconds
to prevent a power surge. If after the delay compressor #2
does not energize on a second stage call for cooling, check
for line voltage at the compressor contactor, M2, and that
the contactor is pulled in. Check for loose wiring between
the contactor and the compressor.

If M2 is pulled in and voltage is supplied at M2, lightly touch
the compressor housing. If it is hot, the compressor may be
off on inherent protection. Cancel any calls for cooling and

wait for the internal overload to reset. Test again when cool.

If M2 is not pulled in, check for 24 volts at the M2 cail. If 24
volts is present and M2 is not pulled in, replace the
‘contactor.

Failing the above, if voltage is supplied at M2, M2 is pulled
in, and the compressor still does not operate, replace the
compressor.

If 24 volts is not present at M2, check for 24 volts at the
UCB terminal, C2. If 24 volts are present, check for loose
wiring between C2 and the compressor contactor.

If 24 volts is not present at the C2 terminal, check for 24
volts from the room thermostat at the UCB Y2 terminal. If
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24 volts is not present from the room thermostat, check for
the following:

a. 24 volts at the thermostat Y2 terminal

b. Proper wiring between the room thermostat and the
UCB, i.e. Y1to Y1, Y2to Y2, and

c. Loose wiring from the room thermostat to the UCB

If 24 volts is present at the UCB Y2 terminal, the
compressor may be out due to an open high-pressure
switch, low-pressure switch, or freezestat. Check for 24
volts at the HPS2, LPS2, and FS2 terminals of the UCB. If
a switch has opened, there should be a voltage potential
between the UCB terminals, e.g. if LPS2 has opened, there
will be 24 volts of potential between the LPS2 terminals.

if 24 volts is present at the UCB Y2 terminal and none of
the protection switches have opened, the UCB may have
locked out the compressor for repeat trips. The UCB
should be flashing a code. If not, press and release the
ALARMS button on the UCB. The UCB will flash the last
five alarms on the LED. If the compressor is locked out,

remove any call for cooling at the thermostat or by
disconnecting the thermostat wiring at the Y1, Y2, Y3 and
Y4 on the UCB terminal. This will reset any compressor
lock outs, except LPS lockouts these can only be reset by
cycling power to UCB.

NOTE: While the above step will reset any lock outs,

10.

1.

12.

13.

compressor #1 will be held off for the ASCD, and
compressor #2 may be held off for a portion of the
ASCD. See the next step.

If 24 volts is present at the UCB Y2 terminal and none of
the switches are open and the compressor is not locked
out, the UCB may have the compressor in an ASCD.
Check the LED for an indication of an ASCD cycle. The
ASCD should time out within 5 minutes. Press and release
the TEST button to reset all ASCDs.

The UCB can be programmed to lock out compressor
operation during free cooling and in low ambient
conditions. These options are not enabled by default. Local
distributors can test the UCB for this programming.

For units with factory installed economizers, the UCB is
programmed to lock out compressor operation when the
LAS set point is reached.

For units without factory installed or with field installed
economizers, the UCB allows compressor operation all the
time. This programming can be checked or changed by the
local distributor.

If none of the above corrected the error, test the integrity of
the UCB. Disconnect the C2 terminal wire and jumper it to
the Y2 terminal. DO NOT jump the Y2 to C2 terminals. If
the compressor engages, the UCB has faulted.

If none of the above correct the error, replace the UCB.

On a call for cooling, the supply air blower motor and
compressor #2 are operating but compressor #1 is not (the
room thermostat fan switch is in the "AUTO” position):

1.

Compressor #2 is energized in place of compressor #1
when compressor #1 is unavailable for cooling calls. Check

the UCB for alarms indicating that compressor #1 is locked
out. Press and release the ALARMS button if the LED is
not flashing an alarm.

Check for line voltage at the compressor contactor, M1,
and that the contactor is pulled in. Check for loose wiring
between the contactor and the compressor.

If M1 is pulled in and voltage is supplied at M1, lightly touch
the compressor housing. If it is hot, the compressor may be
off on inherent protection. Cancel any calls for cooling and

wait for the internal overload to reset. Test again when coal.

If M1 is not pulled in, check for 24 volts at the M1 coil. If 24
volts is present and M1 is not pulled in, replace the
contactor.

Failing the above, if voltage is supplied at M1, M1 is pulled
in, and the compressor still does not operate, replace the
compressor.

If 24 volts is not present at M1, check for 24 volts at the
UCB terminal, C1. If 24 volts is present, check for loose
wiring between C1 and the compressor contactor.

If 24 volts is not present at the C1 terminal, check for 24
volts from the room thermostat at the UCB Y1 terminal. If
24 volts are not present at the UCB Y1 terminal, the UCB
may have faulted. Check for 24 volts at the Y1 ECON
terminal. If 24 volts is not present at Y1 "ECON", the UCB
has faulted. The UCB should de-energize all compressors
on a loss of call for the first stage of cooling, i.e. a loss if 24
volts at the Y1 terminal.

If 24 volts are present at the UCB Y1 terminal, the
compressor may be out due to an open high-pressure
switch, low-pressure switch, or freezestat. Check for 24
volts at the HPS1, LPS1, and FS1 terminals of the UCB. If
a switch has opened, there should be a voltage potential
between the UCB terminals, e.g. if LPS1 has opened, there
will be a 24-volt potential between the LPS1 terminals.

If 24 volts is present at the UCB Y1 terminal and none of
the protection switches have opened, the UCB may have
locked out the compressor for repeat trips. The UCB
should be flashing a code. If not, press and release the
ALARMS button on the UCB. The UCB will flash the last
five alarms on the LED. If the compressor is locked out,
remove any call for cooling. This will reset any compressor
lock outs, except LPS lockouts. These can only be reset by
cycling power to the UCB.

NOTE: While the above step will reset any lock outs,

10.

11.

compressor #2 will be held off for the ASCD, and
compressor #1 may be held off for a portion of the
ASCD. See the next step.

If 24 volts is present at the UCB Y1 terminal and none of
the switches are open and the compressor is not locked
out, the UCB may have the compressor in an ASCD.
Check the LED for an indication of an ASCD cycle. The
ASCD should time out within 5 minutes. Press and release
the TEST button to reset all ASCDs.

If 24 volts is present at the UCB Y1 terminal and the

compressor is not out due to a protective switch trip, repeat
trip lock out, or ASCD, the economizer terminals of the UCB
may be improperly wired. Check for 24 volts at the Y1 *OUT”

Johnson Caontrols Unitary Products
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terminal of the UCB. If 24 volts is present, trace the wiring
from Y1 “OUT" for incorrect wiring. If 24 volts is not present
at the Y1 “OUT" terminal, the UCB must be replaced.

12. For units without economizers: If 24 volts is present at the
Y1 “OUT” terminal, check for 24 volts at the Y1 “ECON"
terminal. If 24 voits is not present, check for loose wiring
from the Y1 “OUT" terminal to the Mate-N-Lock plug, the
jumper in the Mate-N-Lock plug, and in the wiring from the
Mate-N-Lock plug to the Y1 “ECON" terminal.

For units with economizers: If 24 volts is present at the Y1
“OUT” terminal, check for 24 volts at the Y1 “ECON"
terminal. If 24 volts is not present, check for loose wiring
from the Y1 “OUT” terminal to the Mate-N-Lock plug, a
poor connection between the UCB and economizer Mate-
N-Lock plugs, loose wiring from the Mate-N-Lock plug to
the economizer, back to the Male-N-Lock plug, and from
the Mate-N-Lock plug to the Y1 “ECON” terminal. The
economizer control may have faulted and is not returning
the 24 volts to the Y1 “ECON” terminal even though the
economizer is not providing free cooling. To test the
economizer control, disconnect the Mate-N-Locks and
jumper between the WHITE and YELLOW wires of the
UCB’s Mate-N-Lock plug.

13. The UCB can be programmed to lock out compressor
operation during free cooling and in low ambient
conditions. These options are not enabled by default. They
can be checked by local distributors.

For units with factory installed economizers, the UCB is
programmed to lock out compressor operation when the
LAS set point is reached.

For units without factory installed or with field installed
economizers, the UCB allows compressor operation all the
time. This programming can be checked or changed by the
local distributor.

14. If none of the above corrected the error, test the integrity of
the UCB. Disconnect the C1 terminal wire and jumper it to
the Y1 terminal. DO NOT jump the Y1 to C1 terminals. If
the compressor engages, the UCB has faulted.

15. If none of the above correct the error, replace the UCB.

Gas Heat Troubleshooting Guide

On calls for heating, the draft motor operates and the furnace
lights but the supply air blower motor does not energize after a
short delay (the room thermostat fan switch is in “AUTO”
position).

The furnace may shut down on a high temperature
condition during the procedure. If this occurs, the UCB
energize the supply air blower motar until the high
temperature limit has reset. Caution should be used at
all times as the supply air blower may energize
regardless of the room thermostat fan switch paosition.

For troubleshooting of optional VFD, disconnect all
power to the drive. Be aware that high voltages are
present in the drive even after power has been
disconnected. Capacitors within the drive must be

allowed to discharge before beginning service.

1. Place the thermostat fan switch in the “ON" position. If the
supply air blower motor energizes, go to Step 9.

2. If the supply air blower motor does not energize when the
fan switch is set to “ON,” check that line voltage is being
supplied to the contacts of the M3 contactor, and that the
contactor is pulled in. For units with VFD, check that line
voltage is being supplied to the M3-Auxiliary contacts.
Check for loose wiring between the contactor and the
supply air blower motor.

3. IfM3is puiled in and voltage is supplied at M3, lightly touch
the supply air blower motor housing. If it is hot, the motor
may be off on inherent protection. Cancel any thermostat
calls and set the fan switch to “AUTO", wait for the internal
overload to reset. Test again when cool.

4. 1f M3 is not pulled in, check for 24 volts at the M3 coil. If 24
volts is present at M3 but M3 is not pulled in, replace the
contactor.

5. Failing the above, if there is line voltage supplied at M3, M3
is pulled in, and the supply air blower motor still does not
operate, replace the motor.

For units with VFD, if there is line voltage supplied at M3,
M3 is pulled in, and the blower motor does not operate,
check all power & control wiring connections to and from
the drive and for any fault/warning messages displayed on
the drive's digital display (refer to the drive user manual for
full descriptions, if necessary). Clear any fault by pressing
‘RESET' on the drive's keypad and take any corrective
action as needed. If the motor stiit does not operate,
replace the motor.
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If 24 volts is not present at M3, check that 24 volis is
present at the supply air blower motor terminal on the UCB.
If 24 volts is present at the UCB terminal, check for loose
wiring between the UCB and M3.

a. If 24 volts is not present at the UCB supply air blower
motor terminal, check for 24 volts from the room
thermostat. If 24 volts is not present from the room
thermostat, check for the following:

« Proper operation of the room thermostat (contact
between R and G with the fan switch in the “ON" position
and in the "AUTO" position during operation calls.)

 Proper wiring between the room thermostat and the
UCB, and

« Loose wiring from the room thermostat to the UCB

If 24 volts is present at the room thermostat but not at the

UCB, check for proper wiring between the thermostat and

the UCB, i.e. that the thermostat G terminal is connected to
the G terminal of the UCB, and for loose wiring.

If the thermostat and UCB are properly wired, replace the
UCB.

If the blower motor runs with the fan switch in the “ON”
position but does not run shortly after the furnace has
ignited when the fan switch is in the "AUTO" position,
check the room thermostat for contact between R and G
during “W1” calls.

On calls for heating, the supply air blower operates but the draft
motor does not (the room thermostat fan switch is in the
“AUTO” position).

1.

The draft motor has inherent protection. If the motor shell is
hot to the touch, wait for the internal overload to reset.

If the motor shell is cold with the room thermostat calling
for heat, check for line voltage at the motor's Mate-N-Lok
connector attached to the evaporator partition. If line
voltage is present, replace the draft motor.

If line voltage is not present, check for line voltage at the
heat relay (RW1) contacts in the main control box and
check to see if the (RW1) is pulled in.

If the (RW1) relay is pulled in, check for a loose line voltage
connection.

If the (RW1) relay is not pulled in, check for 24 volts at the
(RWH1) coil. If 24 volts is present, replace the (RW1) relay. If
24 volts is not present, check for a loose 24 volt connection
back to the relay board and check the connecticns from the
room thermostat to the relay board. If all connections are
correct, replace the relay board.

The draft motor runs but the furnace does not light and the
sparker does not spark.

1.

The ignition control (IC1, IC2) may be locked out due to
either a flame roll out or 100% shut off. These safety features
are described above. If lock-out has occurred, 24V must be
removed from the ignition controls. This is done at the unit or
by resetting the room thermostat. After resetting 24V, check
for proper furnace operation. If lock-out continues to occur,
locate the source of the problem and correct.

Check all 24 volt connections from the relay board to and in
the gas heat section. Check low voltage connections to the
(ETD) located in the control box.

If the furnace is hot, it may be out on an over-temperature
condition, wait for limit reset.

if the furnace is cold, check for 24 volts at wire 241
attached to the electrical time delay (ETD) located in the
main control box. If 24 volts is not found, replace the ETD.

24 volts is found at wire 241, remove the wires attached to the
(TDR) and with a VOM, check for continuity across contacts 4
and 2. If none is found, the (TDR) is open and must be
replaced. If there is continuity, re-attach the wires.With the
draft motor running, check for 24 volts at terminal 4 of (RW1-
2) and (RW2-1). If 24 volts is not present, the centrifugal
switch (CS) has not closed or has gone bad. Check the line
voltage to the unit - if it is correct, replace the draft motor. If
line voltage is low, call the power company.

Check for 24V at terminal 2 of (RW1-2 and RW2-1). If 24V
is not present, check for 24V at (RW1 and RW2) relay
coils. If these relays are pulled in, then check for a loose
connection at terminal 2 and terminal 4 of each relay. If no
problem is found, then replace (RW1 and/or RW2) as
required.

If 24 volts is present at the ignitor controls, check all control
wiring at the ignitor controls and the high tension wire to
the ignitors. Check that the ground wires from the ignitor
controls, the gas valves and pilot burners are all intact and
making good electrical connection. Check to make sure
that the ceramic insulator on the pilot ignitors or sensors is
not broken or cracked, if all are intact, replace the ignition
control IC1 or IC2.

The draft motor runs and the ignitor sparks at the pilot burner
but the pilot does not ignite and a gas odor is not detected at
the draft motor outlet.

1.

Check to make sure gas is being supplied to the unit. Make
sure that the gas pressure to the unit is within the proper
limits as described in the “POST START CHECK LIST”
page 52 and that the pilot adjust screw is allowing some
flow of gas as described in “PILOT CHECKOUT” page 53.

Check all wiring between the ignitor control and the gas
valve. Check to make sure the ground connections are
intact.

if the wiring is intact, check for 24 volts across terminals
“PV” and "COMMON?" on the ignitor control. If 24 voits is
not present, replace the ignitor control.

If 24 volts is present, remove the pilot burmer and remove
the pilot orifice from the pilot burner. The orifice is removed
in the direction opposite the flow of gas. Inspect the orifice
for obstruction. If it is clear, replace the main gas valve.

The ignitor sparks at the pilot burner but the pilot does not ignite
and a gas odor is detected at the draft motor outlet.

1.

Adjust the pilot adjust screw on the gas valve as described
in “PILOT CHECKOUT" page 53.

Check the supply pressure as described in “POST START
CHECK LIST” page 52. Make adjustments as necessary.

Johnson Controls Unitary Products
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3. Check the pilot orifice for obstruction as described in
paragraph above. Clean as needed but the problem should
not be the gas valve.

The pilot burner ignites but the ignitor continues to spark and
the main burners do not ignite.

1. Make the same checks and adjustment as described in
“PILOT CHECKOUT” page 53.

2. Check the supply pressure as described in “POST START
CHECK LIST” page 52. Make adjustments as necessary.

3. Make sure that the pilot burner is not bent or damaged.

4. Make sure that the ground connections at the pilot burner,
gas valve and ignitor control are intact. Check the high
tension wire for good electrical connection. If all are intact,
replace the ignitor module.

The pilot burner lights and the spark stops but the main burners

do not light.

1. Check electrical connections between the ignitor control
and the gas valve. If intact, check for 24 volts across
terminals “MV" and “COMMON” terminals. If no voltage
detected, replace ignitor control. If voltage is present,
replace gas valve.

Furnace lights with roll-out or one burner has delayed ignition.

1. Make sure that the pilot burner is aligned properly with the
carryover as described in "PILOT CHECKOUT” page 53.

2. Make sure that the carryovers on adjoining burners are
screwed fast and are level with respect to one another.
Main burners light but exhibit erratic flame characteristics.

1. Adjust air shutters as described in "BURNER AIR
SHUTTER ADJUSTMENT” page 53.

2. Check the main burner orifices for obstruction and
alignment. Removal procedure is described in BURNER
INSTRUCTIONS page 53. Clean or replace burner orifices
and burners as needed.

Unit Control Board Flash Codes

Various flash codes are utilized by the unit control board (UCB)
to aid in troubleshooting. Flash codes are distinguished by the
short on and off cycle used (approximately 200ms on and
200ms off). To show normal operation, the control board
flashes a 1 second on, 1 second off “heartbeat” during normal
operation. This is to verify that the UCB is functioning correctly.
Do not confuse this with an error flash code. To prevent
confusion, a 1-flash, flash code is not used.

Alarm condition codes are flashed on the UCB lower left Red
LED, See Figure 30. While the alarm code is being flashed, it
will also be shown by the other LEDs: it continuously while the
alarm is being flashed. The tota! of the continuously lit LEDs
equates to the number of flashes, and is shown in the table.
Pressing and releasing the LAST ERROR button on the UCB
can check the alarm history. The UCB will cycle through the last
five (5) alarms, most recent to oldest, separating each alarm
flash code by approximately 2 seconds. Flash code 21 is a non-
alarm condition but due to the space constraints of the UCB,
will be indicated by the Red LED. In all other cases, a flashing
Green LED will be used to indicate non-alarm conditions.

In some cases, it may be necessary to “zero” the ASCD for the
compressors in order to perform troubleshooting. To reset all
ASCDs for one cycle, press and release the UCB TEST/
RESET button once.

Flash codes that do and do not represent alarms are listed in
Table 25.
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Table 25: Unit Control Board Flash Codes

et

Flash Description Green Red Red Red Red
Codes LED 16 LED 8 LED 4 Led 2 LED 1
On Steady This is a Control Failure - - - N N
1 Flash Not Applicable - - - - -
2 Flashes Control waiting ASCD? Flashing Off Off On Off
3 Flashes HPS1 Compressor Lockout Off Off Off On On
4 Flashes HPS2 Compressor Lockout Off Off On Off Off
5 Flashes LPS1 Compressor Lockout Off Off On Off On
6 Flashes LPS2 Compressor Lockout Off Off On On Off
7 Flashes FS1 Compressor Lackout Off Off On On On
8 Flashes FS2 Compressor Lockout Off On Off Off Off
9 Flashes Ignition Control Locked Qut / Ignition Control Failure Off On Off Off On
10 Flashes Compressors Locked Out on Low Outdoor Air Temperature’ Flashing On Off On Off
11 Flashes | Compressors locked out because the Economizer is using free Cooling? | Flashing On Off On On
12 Flashes Unit Locked Out due to Fan Overload Switch Failure off On On Off Off
13 Flashes Compressor Held Off due to Low Voltagel Flashing On On Off On
14 Flashes EEPROM Storage Failure Off On On On Off
15 Flashes HPS3 Compressor Lockout Off On On On On
16 Flashes HPS4 Compressor Lockout On Off Off Off Off
17 Flashes LPS3 Compressor Lockout On Off Off Off On
18 Flashes LPS4 Compressor Lockout On Off Off On Off
19 Flashes FS3 Compressor Lockout On Off Off On On
20 Flashes FS4 Compressor Lockout On Off On Off Off
21 Flashes Compressor Off due to Low SATT On Off On Off On
OFF No Power or Control Failure Off Off Off Off Off

1. Non-alarm conditions.

Check
Alarm
Histary

Reset All ASCDs
For One Cycle

Non Alarm Condition
Green LED Flashing

Current Alarm -
Flashed Red LED }

Figure 30: Unit Control Board
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Unit Control Board Option Setup

Option Byte Setup

« Enter the Option Setup mode by pushing the OPTION
SETUP / STORE button, and holding it for at least 2
seconds.

* The green status LED (Option Byte) will be turned on and
the red status LED (Heat Delay) is turned off.

* The 8, 4, 2 and 1 LEDs will then show the status of the 4
labeled options ((8) Fan Off at Heat Start, (4) Low
Ambient Lockout, (2) Free Cooling Lockout, and (1)
Lead / Lag).

* Press the UP or Down button to change the LED status to
correspond to the desired Option Setup.

« To save the current displayed value, push the OPTION
SETUP / STORE button and hold it for at least 2 seconds.
When the value is saved, the green LED will flash a few
times and then normal display will resume.

NOTE: While in either Setup mode, if no buttons are pushed for
60 seconds, the display will revert to its normal display,
exiting the Option Setup mode. When saving, the
control board only saves the parameters for the
currently displayed mode (Option Byte or Heat
Delay).

Heat Delay Setup

» Enter the Option Setup mode by pushing the OPTION
SETUP / STORE button, and holding it for at least 2
seconds.

« The green status LED (Option Byte) will be turned on and
the red status LED (Heat Delay) is turned off.

* Press the COMM SETUP / SELECT button to toggle into
the Heat Delay Setup, the green LED will turn off and the
red LED for Heat Delay will turn on.

« The 8, 4, 2 and 1 LEDs will then show the status of the
Heat Delay, (See Table 26). Press the UP or Down button
to change the LED status to correspond to the desired
Heat Delay Value.

» To save the current displayed value, push the OPTION
SETUP / STORE button and hold it for at least 2 seconds.
When the value is saved, the red LED will flash a few
times and then normal display will resume.

NOTE: While in either Setup mode, if no buttons are pushed for
60 seconds, the display will revert to its normal display,
exiting the Option Setup mode. When saving, the
control board only saves the parameters for the
currently displayed mode (Option Byte or Heat
Delay).

Table 26: Heat Delay

F::?)tn F::gtff Red Red Red Red
LED 8 LED 4 LED 2 LED 1
Delay Delay
60 180 On On On On
60 90 On On On Off
60 60 On On Off On
80 30 Oon On Off Off
45 180 On Off On On
45 90 On Off On Off
45 60 On Off Off On
45 30 On Off Off Off
30 180 Off On On On
30 90 Off On On Off
30 60 Off On Off On
30 30 Off On Off Off
0 60 Off Off On On
0 30 Off Off On off
0 10 Off off Off On
Non-std | Non-std Off Off Off Off

Optional VAV Control Board Flash Codes

Flash codes are also utilized by the VAV add-on board to aid in
troubleshooting optional VAV applications. Flash codes are
displayed by a red LED located near the center of the board
using a short on/off cycle (approximately 200-ms on and 200-
ms off).

To verify that the board is functioning correctly, the LED will
display a repetitive 1 second on, 1 second off "heartbeat". Do
not confuse this "heartbeat" with the error flash codes shown in
the table below. To prevent confusion, a 1-flash, flash code is
not used.

Table 27: VAV Control Board Flash Codes

FLLASH CODE DESCRIPTION

On Steady Control Failure

1 Flash Not Applicable
2 Flashes Loss of Communication with UCB
3 Flashes Space Sensor Failure
4 Flashes SAT Sensor Failure
5 Flashes RAT Sensor Failure
6 Flashes OAT Sensor Failure
7 Flashes OH Sensor Failure
8 Flashes RH Sensor Failure
9 Flashes IAQ Sensor Failure
10 Flashes OAQ Sensor Failure
11 Flashes APS Sensor Failure
12 Flashes Limit 2 Switch Open
13 Flashes Purge
14 Flashes VFD Input Failure
15 Flashes Dirty Filter Switch

OFF No Power or Control Failure
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ector Industries, Inc.

W220 N1560 Jericho Court, Watksshe WI 53185

BY-PASS FEEDER INSTALLATION & OPERATING INSTRUCTIONS

GENERAL

FA-700 and FA-1000 feeders are designed tor 200 psi maximum working pressure.
FA-300 and FA-600 feeders are designed for 300 psi maximum working pressure.
Select valves and fittings to meet working pressure of the system being treated.

Two and five gallon feeders may be used to slug feed powdered or liquid treatments or for use with
briquette treatments.

INSTALLATION

Install feeder in accordance with one of three following alternates:

1.

5

3.

Between suction and discharge sides of a pump.
On horizontal or vertical piping, using a valve or orifice to create flow through the feeder.
Direct to system piping or pump suction using water from a source at higher pressure.

CAUTION: Be sure there is no possibility of chemical backing up into a domestic water supply line.

TO CHARGE FEEDER

=

When using (2) or (3) eallon feeders with briquette treatments - Close inlet and outlet vaives
and drain by opening valve and petcock. Remove cover and fill with desired number of
briquettes. Replace cover, closed drain valve. open inlet and outlet valves, and close petcock
after all air has been forced from feeder.

When usine anv feeder with powdered or liquid freatment - Close inlet and outlet valves;
drain. Close drain valve, remove cover and fill with liquid or dissolved powdered treatment
Replace cover and open inlet and outlet valves.

OPERATION

L

For controlled solution rate, or for continuous feed when using briquette treatments with the
(2) gallon or (3) gallon feeders, adjust Flo-Control Valve to give desired rate of tflow through the
feeder. '

To stug feed chemical with any feeder. leave inlet and outlet valves wide open until ail
chemicals are fed to the svstem being treated. (Note: When sluy feed is o be used. Flo- Control
Valve can be eliminated from valve requirements.)

Vaics:

sMail:

262-542-4530 Tax: 262-3

cales@vactor-industries.com

WeD: waw vecior-industries.

A
=7

i
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INSTALLATION INSTRUCTIONS
READ & SAVE THESE INSTRUCTIONS!

Industrial Paddle Fan

MODELS: PFC-481I & PFC-5611 /SERIES

CAUTIONS

WARNING: To reduce the risk of personal injury, do not bend the
blade brackets when installing the brackets, balancing the blades,
or cleaning the fan. Do not insert foreign objects in between rotating

Photo shows
hardware included
with your new

fan blades. ceiling fan.
WARNING: To reduce the risk of fire, electric shock, or personal
injury, mount to outlet box marked “Acceptable for Fan Support” and
use mounting hardware provided with the box.
WARNING: To reduce the risk of fire, electric shock, do not use this
fan with any sclid-state speed control device.
This praduct must be mounted and wired in compliance with all local
and national electrical codes. —— OUTLETBOX
Before wiring the ceiling fan, tumn off electric power at the circuit MOUNTING
BRACKET >

breaker or fuse box and leave off until installation is complete.
Mount outlet box so that it will support at least 35 pounds.

Note: the weight of the fan is as follows:

- PFC-48 14 1bs. PFC-56 20 lbs.
L ]— UPPER CANOPY
\\-—*_% SPRING BUSHING
LOCATION DOWN ROD —— NUT
BUSHING COTTERPIN

1. When fan is installed, you must allow a minimum of 10 feet be-

tween floor and bottom of fan blades. LOCK WASHER

%"— BOLT

SET SCREW —— i3
LOCK BOLT

2. For this model, the center of the fan must be located at least 327
from any vertical surface - wall, doors, partitions, etc. This allows
minimum clearance for fan blades.

3. Do not mount fan below, next to or between air ducts, beams or LOWER —
any other obstructions which may interfere with the natural air flow CANOPY :
pattern created by the fan. /\ BLADE
4. Place fans near constantly opening doors and shipping bays to - ) 'BLADE
produce an “air shield" effect that helps keep out cold air in winter ¢ —J HOLDER
and dust, odors and insects in the summer. / 1 GASKET
5.1f desired, fans can be installed directly above heat producing MOTOR UNIT BLADE SUPPORT RE 1
machinery to reclaim the heated air. BRACKET FIGU
6. For maximum air flow, fans should be located above aisles in
warehouses and storage areas.

SUPPLY
7.Make sure fan voltage is compatible with your electrical system. GREGEQNEEN ~ GROUND
8.FOR SLOPED CEIITING INSTALLATIONS ONLY: Ball oand spcket WHITE "~ SUPPLY NEUTRAL

m,ountmg system will work on sioped ceilings up to 22° maximum BLACK " SUPPLY HOT
(rise/run = 5/12). e
- (

FIGURE 2




HOW TO ASSEMBLE (FIGURE 1 shows fan parts.)

. Locate upper canopy and remove twao (2) screws holding fan
mounting bracket in canopy.

2. Locate down rod and remove spring bushing from hole inside of
rod and remove set screw from down rod.

3. (FIGURE 3) Place upper canopy and lower canopy on down
rod by placing upper canopy over down rod with cpen end to-
ward plastic ball hanger. Place lower canopy over down rod with
open end facing away from plastic ball hanger.

4. Replace spring bushing into hole inside of down rod.

5. (FIGURE 4) Thread the wire from the bushing through the down
rod by feeding the white, black and green supply wires from
motor through the bushing in the down rod and up through the
down rod.

6. Remove cotter pin from bolt on motor shaft. Remove nut, wash-
ers and bolt from motor shatft. Slide end of down rod over plastic
sleeve on motor shaft so that holes in down rod line up with hole
in motor shaft. (Replace bolt, flat washer, lockwasher, nut and
cotter pin). IMPORTANT: Tighten nut until lockwasher is fully
compressed. No play or wiggle should be evident between the
down rod and the shaft. Bend out ends of cofter pin to secure.
Replace and tighten set screw into down rod that was removed
from Step 2.

7. Position lower canopy over motor shaft and wiring until it stops
and secure with set screw.

8. Blades may be installed at this time.

PFC-48 /| PFC-56 Remove the two screws, lockwashers, and
blade support bracket from motor housing. Leave fiber board
gasket in place on motor housing. Place blade, with mounting
bracket up, over the gasket and replace the screws, lockwashers,
and blade support bracket. Tighten securely. Repeat for each
blade.

a. Place black rubber spacers in between the fan hanger bracket
and the 4" metal box. Mount the fan hanger bracket to the 4” box
marked for fan support. Use the mounting screws or hardware
provided with the ceiling box. IMPORTANT: The ceiling box must
be marked as acceptable for fan support. The box should be
securely fastened to the structure so that it will support at least 35
Ibs. Supply wiring, 120V, 60 Hz, should be run through a wall
switch to the outlet box.

10.Lift fan and place the ball hanger of the fan into the mounting
bracket. Rotate down rod until slot i in ball hanger engages tab of
mounting bracket.

11. Cut off excess length of motor leads allowing 8" of lead to extend
into the outlet box. Strip leads approximately 1/4".

12.(FIGURE 2) Connect fan leads to house supply wires using Listed
wire connectors. Connect white to white, black to black, and green
ground wires from fan and from mounting bracket to the supply
ground. After splice connections are made, turn splices upward
and carefully push into outlet box with green and white leads on
one side of the box and the black leads on the other side of the
box.

13.(FIGURE 5) Raise the upper canopy up to the mounting bracket
and secure using the two screws removed earlier.

14.Restore electrical power and check for proper operation of the
fan.

IMPORTANT SAFEGUARDS

1. Be sure fan is switched off before cleaning it.

” Keep hands, clothing and other objects away from moving fan
blades.

3. Exercise close supervision of children if they are present when fan
is operating.

4. Shut off electricity to fan before servicing or working near fan.

5. Do not operate fan if it has been damaged in any manner. Contact
your nearest NuTone Authorized Service Center.

UPPER _
CANOPY WIRES

\

DOWN
ROD =

__~BUSHING

——— WIRES

b

LOWER
CANOPY FIGURE 3 FIGURE 4
UPPER —
CANOPY

FIGURE5

Nulone

Two Year Limited Wun'anty

WARRANTY OWNER: NuTon: rran!s o ﬁ'n or glral con \umer purcraser of 45 progucts that
such prod..cts will be free from
from the data of criginai pu
IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE.
During this two year period, NuTone will, at its option, repair or repiacs. withcut charge. any
preduct ar part which is found to ba defegtive urder normal Lse and service. THIS WARRANTY
DOES NOT EXTEND 7O FLUORESCENT LAMP STARTERS OR TUBES. This warranty doss not
cover (2) normal maintenance and service ar () any produdts or parts which have been subject to
misuse. negligence, ccident, impropsr meintenance o7 repair (other than by NuTene), fauity

jor. or ‘netallaticn cariteary to i 7 i
The curation of any implied warrarty is imited Lo the two year period as scecilied for the axprass
warra-ity. Scme states co not attow limilation en how iong an impiiac warranly lasts, so ths above
kmitaton may not apply to you.
NUTONE'S OBLIGATION TO REPAIR OR REPLACE, AT NUTONE'S OPTION, SHALL BE THE
PURCHASER'S SOLE AND EXCLUSIVE REMEDY UNDER THIS WARRANTY. NUTONE SHALL
NOT BE LIABLE FOR INCIBENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES ARISING OUT
OF OR [N CONNECTION WITH PRODUCT USE OR PERFORMANCE. Same states do rot aliow
the exclsion or fimitatan of ircdental or consequential dameges. so the abovs Imitation cr
exclusion may not anply lo you. This wamanty gives you specific legal ights. and yeu may =lso have
other rghis. whech vary from state to state. Tnis warranly superseces all prior wamanties.
WARRANTY SERVICE: To qualify for warranty service, you must (2) notify NuTone at the
address stated beiow or telephone 1/800-543-8687, (b} give the model number and part
identification and {c) describe the nature of any defect in the product or part. At Lhe time of
requesting warranty service, you must present cvidence of the original purchase date.

Date of Instailzvon Buiider or Installer

Moce: No. ana Product Descngtion

IF YOU NEED ASSISTANCE OR SERVICE:
For tha locaticn of ycur nearest NuTcne Indepandert Authorized Service Center:
Residents of the contiguous United States Dizl Free 1-800-543-8887
Please be prepared to provice:

Product mede! number - Date 2nd Proof of purchase - The nature of the difficulty
Residents of Alaska or Hawaii should write to: NuTon= Ine. Atn: Departimant of Nationa! Fiald
Service, 4820 Red Bank Road, Cincinnati Ohio 45227-1599
Residents cf Canada should write to: Braan-NuTene Canzda. “140 Trisiar Drivs,

Mississauga, On:znic, Canada  LST 1HS.
Rev. 032001

995244458




_[ B GREENHECK PN 471755

Building Value in Atr. Sidewall Propeller Fans
Belt Drive, Direct Drive and Reversible
Exhaust, Supply and Filtered Supply

Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting

to assemble, install, operate, or maintain the product described. Protect yourself and others by
observing all safety information. Failure to comply with instructions could result in personal injury
and/or property damage!

Sidewall Propeller Fans

Greenheck’s sidewall propeller fan line is the ideal choice for factory and
warehouse applications where high volumes of air and iow 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.

Performance spans the range between 300 to 87,000 ¢cfm (5710 to 147,814 m®/hr)
with static pressures to 1.25 in. wg (249 Pa). Fan sizes range from 8 to 54 inches
(203 to 1372 mm) for direct drive and 20 to 72 inches (508 to 1829 mm) for belt
drive. Regardless of fan size, performance or duty level, all Greenheck sidewall
propeller fans are built to perform with the same high standards of reliability and
durability. All models are available in exhaust or supply arrangements.

Modeis SE1, SS1, SE2, $52, SCE3, SCS3, SCR3, SBE-1, SBS-1, SBE-2, SBS-2, SBE-3, SBS-3, SBCE, SBCS, and SBCR.

Filtered Supply - }
Filtered supply wall housings are available in seven sizes for fans ranging i
from size 24 to 54 inches (6710 to 1372 mm). They are designed with a O | Vo

the draw-thru concept to achieve the highest filter and fan efficiencies.
Permanent 2 inch (57 mm) washable filters are accessed through a bolted
panel and can be easily removed for cleaning.

General Safety Information

Only qualified personnel should install this fan. the National Fire Protection Agency (NFPA),
Personnel should have a clear understanding of where applicable. Follow the Canadian Electric
these instructions and should be aware of general Code (CEC) in Canada.

safety precautions. Improper installation can result 2. The rotation of the propeller is critical. It must
in electric shock, possible injury due to coming in be free to rotate without striking or rubbing any
contact with moving parts, as well as other potential stationary objects.

hazards. Other considerations may be required 3. Motor must be securely and adequately

if high winds or seismic activity are present. If grounded
more information is needed, contact a licensed 4. D t spin f ller faster th
professional engineer before moving forward. T oo nio SPIR Al prope’ sr faster fnan max

cataloged fan RPM. Adjustments to fan speed
“ significantly effects motor load. If the fan RPM is

Always disconnect, lock and tag power source before changed, the motor current should be checked
installing or servicing. Failure to disconnect power source to make sure it is not exceeding the motor
can result in fire, shock or serious injury. nameplate amps.
CAUTION j 5. Do not allow the power cable to kink or come
- in contact with oil, grease, hot surfaces,
When servicing the fan, motor may be hot enough to or chemicals. Replace cord immediately if
cause pain or injury. Allow motor to cool before servicing. damaged.

6. Verify that the power source is compatible with
Precaution should be taken in explosive atmospheres. the equipment.

1. Follow all local electrical and safety codes, as 7 z er\Lljirn?r:)en access doors to a duct while the fan
well as the National Electrical Code (NEC) and g-

Sidewall Propelier Fans ¢ Exhaust, Supply and Filtered Supply



Receiving

Upon receiving the product, check to make sure

all items are accounted for by referencing the bill

of lading to ensure all items were received. Inspect
each crate for shipping damage before accepting
delivery. Notify the carrier if any damage is noticed.
The carrier will make natification on the delivery
receipt acknowledging any damage to the product.
All damage should be noted on all the copies of the
bill of lading which is countersigned by the delivering
carrier. A Carrier Inspection Report should be filled
out by the carrier upon arrival and reported to the
Traffic Department. If damaged upon arrival, file

a claim with carrier. Any physical damage to the
unit after acceptance is not the responsibility of
Greenheck Fan Corporation.

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 fading.

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

INDOOR

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

Remove any accumulations of dirt, water, ice, or
snow and wipe dry before moving to indoor storage.
To avoid “sweating” of metal parts allow cold parts to
reach room temperature. To dry parts and packages
use a portable electric heater to remove any moisture
build up. Leave coverings loose to permit air
circulation and to allow for periodic inspection.

nv ,_S(i,déw::xl,l'ﬁ;ébevllyqr Fans e ..vExhia"ust, Supply and Filtered Supply

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

OUTDOOR

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

The fan shouid 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 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 rain water will run
off.

Do not cover parts with plastic film or tarps as these
cause condensation of moisture from the air passing
through heating and cooling cycles. Fan wheels
should be blocked to prevent spinning caused by
strong winds.

Inspection and Maintenance During
Storage

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

If moisture or dirt accumulations are found on parts,
the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen
revolutions to distribute lubricant 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 1o reach internal surfaces
or for occasional use, consider using Tectyl® 511M
Rust Preventive, 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.



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.

e 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.

Figure 1 - Wall Housing Installation

N\

=

<—M—T

Figure 3 - Direct to Wall Installation

Fans mounted to the wall require a different wall
opening (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.0.) 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.0.) required for installations with a filtered supply
wall housing.

Figure 2 - Wall Collar installation

wall Fitter §
Housing \ Sec"on\ INTERIOR EXTERIOR )
. Optional 90°
1 \\ Weatherhood
Filters
Filters .
A Airflow
i A
S
K S U T L P
c ~1,= 24in. 15 in.F Optional
B ‘ K] Damper

Figure 4 - Filtered Supply Wall Housing Installation

Fan Darpper Recommendedsx\ll‘aal’l-;)pemng W.0) M Filtered Supply Wall Housing Only
Size Size Figures 1 . . Minimum .
Square and 2 Figure 3 Figure 4 A B c Filter Quantity & Size
8 |10(254)| 14% (362) | 10% (267) - 6 (152) - - - -
10 [12(305)| 16% (413) | 12% (318) - 6 (152) - - - -
12 |14 (356) | 19% (489) | 14% (368) - 7 (178) - - - -
14 [16{406)| 21% (540) | 162 (419) - 8 (203) - - - -
16 | 18 (457)| 23% (591) | 18% (470) - 9 (229) - - - -
18 | 20 (508) | 25Ya (641) | 20% (521) - 10 (254) - - - -
20 [22(559)| 27V (692) | 22% (572) - 12 (305) - - - -
24 |26 (660) | 33% (857) | 26% (673) | 33%(857) | 13 (330) | 3244 (819) | 63 (1600) 24 (610) 4 23% x 16 (591 x 413)
30 [32(813)| 39% (1010) | 32% (826) | 39% (1010) | 13 (330) | 38% (972) | 65 (1651) 26 (660) 4 24% x 19%. (625 x 489)
36 |38(965)| 45% (1162) | 38%2 (978) | 45% (1162) | 14 (356) Y (1124)) 674 (1708) | 28% (718) | 6 23 x 22'%4 (591 x 562)
42 144 (1118)| 51% (1314) | 44% (1130} | 51% (1314) | 15 (381) |50% (1273)| 72% (1851) 34 (864) 6 24 x 25% (613 x 638)
48 (50 (1270)| 57% (1467) | 50% (1283) | 57%: (1467) | 16 (406) Ve (1426)| 727 (1851) 34 (864) 12 23Y: x 18%: (597 x 476)
54 |56 (1422)| 63% (1619) | 56% (1435) | 63% (1619) | 17 (432) |62% (1584)| 79' 6 (2024) | 40" V6 (1033)| 12 23Y: x 20¥%: (591 x 527)
60 |62 (1575)| 693% (1772) | 62V (1588) - 19 (483) - - - -
72 |74 (1880)| 843% (2153) | 74Y2 (1892) - 19 (483) - - - -

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

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

Typical Installation

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 pane!l. 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

K]
INTERIOR |i EXTERIOR
Alrfiow
o
Mounting
~ Angles
]
Temporary Ig
Brace

Install housing through wall opening from outside.

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

Secure through prepunched holes in angles with
suitable fasteners.

Step 2 Install Support Braces

500 Ib. koad
per support

750 Ib. load
per supporn
~
450
i
3

Wall

Wall

45
r'd

750 Ib. load

500 Ib. load Fer suppont

per support

n Sidewall Propeller Fans ¢ Exhaust, Supply and Filtered Supply

Choose method of support. Attach support to end
of unit (above or below housing) with rods, cable,
angle, etc. (supplied by others) as shown.

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

Optional 90°
/ Weatherhood

e

=]

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.

Pre-Starting Checks

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 should cup and throw the air
when rotating in the correct rotation as shown in
the figure below. Rotation should be in the same
direction as the rotation decal affixed to the unit.

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 nameplate rating when
changing fan speed.

Routine Maintenance

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.

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

Belts

Premature belt failures are frequently caused by
improper belt tension (either too tight or too ioose) 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.

Deflaction = 22t Span

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 CoRRECT
that the drive pulleys =
remain in proper
alignment after
adjustments are
made. Misalignment
of pulleys will result
in premature belt
wear noise, vibration

WRONG

WRONG

and power loss.

(3

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 piate.

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 aliow
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 * Exhaust, Supply@md Filtered Supply u



- Troubleshooting

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

PROBLEM

CAUSE

CORRECTIVE ACTION

Too Much Airflow

Resistance lower than designed

Decrease fan speed.

Reduced Airflow

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.

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.

Excessive Noise

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 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 adjust
to lower the harmonic noises sometimes heard during operation by|
adjusting a simple setting on the controller.

Debris Remove all debris from the fan.
- Electrical Supply Qheck fuses/circuit breakers. Check for switches turned off or
disconnected. Check for correct supply voltage.
Fan Does Not Drive Check for broken or worn belts. Tighten loose pulleys.
Operate
Motor Assure motor is correct horsepower and not tripping overload
protector.
Job Information
Job Name: Service Organization:
Address: Address:
City: City:
State: Zip: State: Zip:
Phone: Phone:
Contact Person: Work Done By:
Nameplate Information Field Start-Up Documentation
Model:
Volts: Hertz: Phase: Actual Voltage: Hertz: Phase:
Amps: Mark: Actual Amperage:
Supply hp: Exhaust hp: Blower Rotation:
-— Serial Number: Air Volume: Design cfm:
Model Voltage: Actual cfm:
Motor Amperage: Level of fan (L or H):
Fan RPM: Fan RPM Range (min.) (max.)

n Sideiuall Propeller Fans « Exhaust, Supply and Filtered Supply



- Parts List

NOTE |
Each fan bears a manufacturer's nameplate with model number and serial number embossed. This information will

assist the local Greenheck 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 o
A fan manufactured with an explosion resistant motor does not certify the entire unit to be explosion proof.

Parts List - Belt Drive
SBE-1, SBS-1, SBE-2 and SBS-2 (L and H propeliers)

- - @ / P . Fan Panel
/ — ' . Propeller
(®)

. Drive Frame Channel (2)
. Motor/Bearing Plate
Motor

. Motor Pulley

. Shaft Pulley

Fan Shaft

. Bearings (2)

. Belt

-
COXNOUOIAWN

-

!

. - Exhaust Supply
&D Airflow Airfflow

. Fan Panel

. Propeller

. Drive Frame Channel (2)
. Motor Plate
Motor

. Motor Pulley
. Shaft Pulley

. Fan Shaft

. Bearings (2)

. Belt

. Bearing Plate

-
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Parts List - Direct Drive

SE1 and SS1 (Sizes 8 thru 12 - D, G and E motor speeds)

®

Airflow

Exhaust

1. Fan Panel

2. Propeller

3. Drive Frame/Motor Support
4. Motor

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

SE1 and SS1 (Sizes 12 thru 24 - A, B and C motor speeds)

SE2 and SS2

SCE3, SCS3 and SCR3

°

@ =

=

ac

s o

|

3o

®

A
=0

N

Exhaust
Airflow
—_—

K——r 1. Fan Panel
( 2. Propelier

3. Drive Frame Channels (2)

4. Motor Plate

5. Motor
Li—{

Supply
Airflow
<Lirflow

Warranty

f

installation costs.

without notice.

N

Greenheck warrants this equipment to be free from defects in material and workmanship for a period of one year
from the purchase date. Any units or parts which prove defective during the warranty period will be replaced at
our option when returned to our factory, transportation prepaid. Motors are warranted by the motor manufacturer
for a period of one year. Should motors furnished by Greenheck prove defective during this period, they should
be returned to the nearest authorized motor service station. Greenheck will not be responsible for any removal or

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications

_/

Greenheck Catalog Sidewall Propelier Fans 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-mail: gfcinfo@greenheck.com ¢ Website: www.greenheck.com

BN 471755+ Sidewall Propelier Fans 10M » Rev. 2, October 2008

Copyright 2008 © Greenheck Fan Corp
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Building Value in Air.

PN 471558

Downblast Centrifugal Roof Exhaust Fans

Installation, Operation and Maintenance Manual

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

Model G
Direct Drive

Model G is a direct drive downblast
centrifugal exhaust fan. These fans
are specifically designed for roof
mounted applications exhausting
relatively clean air. Performance
capabilities range up to 4,300 cfm
(7,305 mP/hr) and up to 1in.wg
(249 Pa) of static pressure. The
maximum continuous operating
temperature is 180°F (82°C).
G models are available in sixteen
sizes with nominal wheel diameter
ranging from 8 to 18 inches
(203 to 457 mm) (060 - 180 unit sizes). Each fan shall bear
a permanently affixed manufacturer's engraved metal
nameplate containing the model number and individual
serial number. All fans are UL/cUL listed Standard 705.

General Safety Information

Model GB
Belt Drive

GB Model Fans are beit drive
downblast centrifugal exhaust
fans. These fans are specifically
designed for roof mounted
applications exhausting relatively
clean air. Performance capabilities
range up to 44,700 cfm (75,950
s~ m3/hr) and up to 2.5 in. wg (623 Pa)
of static pressure. The maximum
continuous operating temperature
is 180°F (82°C). GB models are
available in twenty sizes with
nominal wheel diameters ranging
from 11 to 54 inches (279 to 1372 mm) (071-540 unit sizes).
Each fan shall bear a permanently affixed manufacturer’s
nameplate containing the model number and individual
serial number. All fans are UL/cUL listed Standard 705.

Only qualified personnel should install this fan. Personnel
should have a clear understanding of these instructions
and should be aware of general safety precautions.
Improper installation can result in electric shock, possible
injury due to coming in contact with moving parts, as
well as other potential hazards. Other considerations
may be required if high winds or seismic activity are
present. if more information is needed, contact a licensed
professional engineer before moving forward.

DANGER

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

CAUTION

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

CAUTION

Precaution should be taken in explosive atmospheres.

n Mode! G/GB Centrifugal Roof Exhaust Fans

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

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

3. Motor must be securely and adequately grounded.

4. Do not spin fan wheel faster than max cataloged fan
RPM. Adjustments to fan speed significantly 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.

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.



Receiving

“ 5on receiving the product check to make sure all items
.re accounted for by referencing the bill of lading to
ensure all items were received. inspect each crate for
shipping damage before accepting delivery. Notify the
carrier if any damage is noticed. The carrier will make
notification on the delivery receipt acknowledging any
damage to the product. All damage should be noted on
all the copies of the bill of lading which is countersigned
by the delivering carrier. A Carrier inspection Report
should be filled out by the carrier upon arrival and
reported to the Traffic Department. If damaged upon
arrival, file a claim with carrier. Any physical damage

to the unit after acceptance is not the responsibility of
Greenheck Fan Corporation.

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

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

Hook With
Satety Latch
(Supplied by others)

(2) Bearing Plate
Lifting Points

Fig. 2

{4) Drive Frame
Lifting Points

| I 1%in,

Fia. 3 {44 mm)
9.
9 L Curb Cap ,!

Spreader Bar
Lifting
Strap —
— f —
L]
L S Hook
Fig. 1 [

GB Belt Drive

When lifting the unit on to the roof, use either the four

“=ing points on the drive frame or the two lifting points

.n the bearing plate if present (see figure 2 for lifting
points). Access to the drive frame is accomplished by
removing the screws pointed out in figure 3. The cover
can then be removed and placed on a flat surface in an
area protected from strong winds.

E Mode| G/GB Centrifugal Roof Exhaust Fans

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

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

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 (-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.

Remove any accumulations of dirt, water, ice or snow
and wipe dry before moving to indoor storage. To avoid
“sweating” of metal parts allow cold parts to reach room
temperature. To dry parts and packages use a portable
electric heater to get rid of any moisture buildup. Leave
coverings loose to permit air circulation and to allow for
periodic inspection.



The unit should be stored at least 3% inches (89 mm)

off the floor on wooden blocks covered with moisture
proof paper or polyethylene sheathing. Aisles between
parts and along all walls should be provided to permit air
circulation and space for inspection.

Outdoor

Fans designed for outdoor applications may be stored
outdoors, if absolutely necessary. Roads or aisles for
portable cranes and hauling equipment are needed.
The fan should be placed on a level surface to prevent
water from leaking into the fan. The fan should be
elevated on an adequate number of wooden blocks so
that it is above water and snow levels and has enough
blocking to prevent it from settling into soft ground.
Locate parts far enough apart to permit air circulation,
sunlight and space for periodic inspection. To minimize
water accumulation, place all fan parts on blocking
supports so that rain water will run off.

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

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

Inspection and Maintenance During
Storage

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

If moisture or dirt accumulations are found on parts,

the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen
revolutions to distribute lubricant 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 Tecty!® 506 (Ashland Inc.) or the equivalent. For hard
to reach internal surfaces or for occasional use, consider
using Tectyl® 511M Rust Preventive, 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.

Installation

WARNING

Installation, troubleshooting and parts replacement
is to be performed only by qualified personnel.

WARNING

Typical Roof Mounting Installation
1. On the roof surface, cut an appropriate sized hole

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

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

be installed now.

3. Remove motor cover. Access to the motor

compartment is accomplished by removing the
screws as shown in figure 3.

4. Only on GB Belt Drive fans. On the drive frame use

the lifting lugs to lift and place the unit on top of roof
curb. (Refer to figure 2 on page 2).

5. Secure fan to curb using a minimum of eight lug

screws, metal screws or the suitable fasteners.
Shims may be required depending upon curb
installation and roofing material.

6. Verify power line wiring is de-energized before

connecting fan motor to power source.

7. Connect power supply wiring to the motor as

indicated on the motor nameplate or terminal box
cover. Check the power source for compatiblity with
the requirements of your equipment.

8. Check fan wheel for free rotation, re-center if

necessary.

9. Check all fasteners for tightness.
10. Mount and wire safety disconnect switch under

motor cover. Wire control switches at ground level,
refer to figure 4.

12. Replace motor cover.

Typical Wiring Diagram

MOToR [

SUPPLY VOLTAGE
208-230/460/60/3

SUPPLY VOLTAGE
115/208-230/60/1

L
L

w
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G - Direct Drive

G Direct Drive

Fig. 5 - Typical Roof Mounting Installation

Screws —_—

Disconnect

7! )
% in. : 8or12in.
Wiring by Others __ (19 —>1 (203 or 305)

[ [ [ [
11

‘ﬁ‘.l
Damper J

f Recommended Duct
1Vain. -
32) j<~ and Damper Size
Recommended Roof

Qpening

1Yiin.
(32)

GB Belt Drive

Fig. 6 - Typical Roof Mounting Installation

o m

|— Disconnect

wodel | Surb | pamper | oRoct | “hemrex
G 060, 065, 070,075 | 17 (432) | 8(203) | 10%(267) 18 (8)
G 080, 085, 090, 095 | 17 (432) | 10 (254) | 1212(318) 26 (12)
G101,121 19 (483) | 12(305) | 14'2(368) 43 (20)
G 131,141 22 (559) | 16 (406) | 18Y%.(470) 58 (26)
G 150 26 (660) | 16 (406) | 18%(470) 59 (27)
G 160, 170 30 (762) | 18 (457) | 20%(521) 81 (37)
G180 30 (762) | 18 (457) | 20%:(521) | 118 (54)
GB - Belt Drive

Modei %‘;’g’ Damper OS;::L g tcv%‘:;gi‘
GB 071, 081, 091 19 (483) | 12 (305) | 14%2 (368) 58 (26)
GB 101, 101HP 19 (483) | 12 (305) | 142(368) | 63 (29)
GB121 19 (483) | 12(305) | 14%(368) | 66 (30)
GB 131 19 (483) | 12 (305) | 14%(368) | 67 (30)
GB 141, 141HP 22 (559) | 16 (406) | 18%2(470) | 83 (38)
GB 161, 161HP 22 (559) | 16 (406) | 18%2(470) | 89 (40)
GB 180, 180HP 30(762) | 18 (457) | 20%2(521) | 125 (57)
GB 200, 200HP 30(762) | 18 (457) | 20%2(521) | 138 (63)
GB 220, 240, 220HP | 34 (864) | 24 (610) | 26%2(673) | 158 (72)
3B 260 40 {1016)| 30 (762) | 3I2%2(826) | 305 (138)
GB 300, 300HP 40 (1016)| 30 (762) | 32%2(826) | 320 (145)
GB 330 46 (1168)| 36 (9714) | 38%2(978) | 385 (175)
GB 360, 360HP 46 (1168)| 36 (974) | 38%2(978) | 403 (183)
GB 420 52 (1321)| 42 (1067) | 44%2 (1130) | 495 (225)
GB 480 52 (1321)| 48 (1219) | 50%2 (1283) | 623 (283)
GB 500 64 (1626)| 54 (1372) | 56%2 (1435) | 687 (312)
GB 540 64 (1626)| 54 (1372) | 56 (1435) | 748 (339)
+ All dimensions are in inches (millimeters). ‘Approximate weight shown in pounds

{kilograms) is the largest cataloged Open Drip Proof motor.

. E:hﬁ;’ curb should be 1%z in. (38 mm) less than the curb cap to aliow for roofing and

Pre-Starting Checks

1.

Check all fasteners and set screws for tightness. The
wheel should rotate freely and be aligned as shown
in figure 7 on page 5.

. Wheel position is preset and the unit is test run at the

factory. Movement may occur during shipment and
realignment may be necessary.

Only G unit - Centering height alignment can be
accomplished by loosening the set screws in the
wheel and moving the wheel to the desired position.

. Only GB unit - Centering can be accomplished by

loosening the bolts holding the drive frame to the
shock mounts and repositioning the drive frame.

. Only GB unit - Wheel and inlet cone overlap can be

adjusted by loosening the set screws in the wheel
and moving the wheel to the desired position.

m Model G/GB Centrifugal Roof Exhaust Fans

8or12in
(203 or 305)

Recommended Duct
and Damper Size

i

1%in
(32)

Recommended Roof
Qpening

6. Only GB unit - Fan RPM should be checked and
verified with a tachometer.

7. Check wheel rotation (viewing from the shaft side)
by momentarily energizing the unit. On a G unit the
rotation should correspond to the rotation decal on
the unit, see figure 8. On a GB unit rotation should
be clockwise as shown in figure 8 and correspond
to rotation decal on the unit. If wheel rotation is
incorrect reverse two of the wiring leads or check
motor wiring for single phase.




Wheel Overlap and Gap Dimensions

Model G - Overlap in. (mm) H - Gap in. (mm)

G 060-095 - Y2 (2)

G 101-180 - Y (6)

GB 071-161 Y. (6) -

GB 180-240 % (10) -

GB 260-540 % (13) -
G H
¥ N v
T *

Fig. 7 [ ~ J

Belts
Do not force belt(s). Forcing the
. belt(s) will break the cords and
Fig. 9 cause belt failure

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

Wheel Rotation

Clockwise Counterclockwise
Airflow Airflow
G 060-131 G 141-180
All GB Modeils

Fig. 8

WRONG

Fig. 10

WARNING

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

WARNING

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

IMPORTANT

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

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

Fasteners
(4) "Fasteners

*ldentical fasteners on
opposing side must also be
loosened.

Fig. 11

Model GB
Pre-Starting Belt Tension Checks

8. Always loosen tension enough to install belts without
stretching, see figure 9.

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

12a. Sizes 071-161: Belts should be tensioned just
enough to prevent slippage at full load.

Note: Belts should have a slight bow on the slack
side while running at full load (see figure 12a).

12b. Sizes 180-540: Belt tension should be adjusted to
allow % in. (0.397 mm) of deflection per inch of belt
span. For example, a 15 in. (387 mm) belt span should
have ‘% in. (0.234 mm) (or about ¥ in. (6 mm)) of
deflection with moderate thumb pressure at mid-point
between pulleys (see figure 12b).

Deflection

Defiection = &el{__;p_an
Span

Slack
Side

Fig. 12a Fig. 12b

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

Model G/GB Centrifugal Roof Exhaust Fans [J|§



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

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

Operation: G / GB

1. Before starting up or operating fan, check all
fasteners for tightness. In particular, check the
setscrews in wheel hub.

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

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

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

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

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

IMPORTANT

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

aspection

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

30 Minute Interval

Inspect bolts, setscrews and motor mounting boits.
Adjust and tighten as necessary.

24 Hour Interval

Check all internal components. On GB unit only, inspect
belt alignment and tension. Adjust and tighten as
necessary.

Maintenance: G/ GB

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

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

Always disconnect, iock and tag power source before
servicing. Failure to disconnect power source can
resuit in fire, shock or serious injury.

m Model G/GB Centrifugal Roof Exhaust Fans

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

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

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

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

CAUTION

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

WARNING

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

Belt/Bearing Maintenance GB Unit

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

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

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

4. Once installed, adjust belts as shown in “Pre-Starting
Checks.”

5. Shaft bearings can be classified in two groups:
relubricating and non-relubricating. All
non-relubricating bearings on standard model GB
fans are factory lubricated and require no further
lubrication under normal use (between -20° to 180°F
(-29° to 82°C) in a relatively clean environment).

6. On GB belt driven fans, the standard cast pillow
block bearings are factory lubricated and are
provided with external grease fittings. Annual
lubrication is recommended, or more frequently if
needed (see Table 2 on page 7). Do not over-grease.
Use only one or two shots of lubricant with a hand
gun. Maximum hand gun rating is 40 psi. Rotate
bearings during lubrication where good safety
practice permits. Caution should be employed to
prevent over packing or contamination.

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



8. Grease should be pumped in very slowly until a slight
bead forms around the seal. A high grade lithium

Table 3: Grease Manufacturers

base grease should be used. Manufacturer Grease (NLGI #2)
9. To ensure tightness, check pulley setscrews. Proper .
keys must be in keyways. U.S. Electric Motors Grease No. 83343
10. Fan RPM should not be readjusted. Only use pulleys Chevron U.S.A. Inc Chevron SRI Grease #2
of identical size and type when replacing pulieys. Mobilith
11. During the first few months of operation check Mobil Oil Gorporation
bearing set screws periodically to ensure tightness. Mobil 532
12. If unit is to be left idle for an extended period, Premium BRB #2
remove belts and store in a cool, dry place to avoid Texaco, Inc. :
premature belt failure. Texaco Multitak #2
Recommended Relubrication Frequency in Amoco Oil Co. Rykon Premium #2
Months Exxon Unirex N2
NOTE: If unusual environment conditions exist (extreme | -
temperature, moisture or contaminants) more frequent Shel B Shell Alvania #2

lubrication is required.

A good quality lithium base grease, conforming to NLGI
Grade 2 consistency, such as those listed here may be

used.
Table 2: Suggested Fan Bearing Greasing Intervals
Interval .
(months) Type of Service
Heavy duty in dirty, dusty locations; high ambient
1to 3 temperatures; moisture laden atmosphere;
vibration.
3106 12 to 24 hours per day, heavy duty, or if moisture
is present
8 to 16 hours per day in clean, relatively dry
6to12
atmosphere
1210 18 Infrequent operation or light duty in clean
atmosphere

Fan Inlet Connections

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

Good

i Poor Poor ‘ Good

777 el SN ane
K= e T T

re— [C—— e ——

Dampers must open Avoid sharp turns or Provide uniform Provide uniform airflow at fan inlet

fully. Use motorized entrance conditions airflow at fan inlet and through the damper to assure

dampers in low airflow which cause uneven to assure optimum optimum performance. The curb cap

applications to reduce flow. Use turning vanes performance. should be three wheel diameters

losses. in elbows to reduce from the radius. Use turning vanes in
adverse effects. duct when possible.
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WARNING: Before taking any corrective action, make certain unit is not capable of operation during repairs.

PROBLEM

CAUSE

CORRECTIVE ACTION

Excessive noise
or vibration

Wheel rubbing inlet

Adjust wheel and/or inlet cone. Tighten wheel hub or bearing collars on
shaft.

3 : Tighten pulleys on motor/fan shaft. Adjust belt tension. Align pulleys
V-belt drive 4

properly, see page 5/figure 8-10. Replace worn belts or pulleys.
Bearings Replace defective bearing(s). Lubricate bearings. Tighten coliars and

fasteners.

Wheel unbalance

Clean all dirt off wheel. Check wheel balance, rebalance in place if
necessary.

Bad bearings

Replace.

Belts too tight or too loose

Adjust tension, see figure 12a-b.

Wheel improperly aligned and
rubbing

Center wheel on inlet, see figure 7.

Loose drive or motor pulleys

Align and tighten. See “Pre-Starting Checks", see page 5-6.

Foreign objects in wheel or housing

Remove objects, check for damage or unbalance.

Fan base not securely anchored

Secure properly.

Motor hood loose and rattling

Tighten acorn nuts securing motor hood.

Defective or loose motor bearings

Replace motor with same frame size, RPM-HP

High horsepower

Fan

Check rotation of wheel, see figure 8. Reduce fan speed.

Duct system

Resize ductwork. Check proper operation of face and bypass dampers.
Check filters and access doors.

Electrical supply

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

Motor overloads
or overheats

Fan does
not operate Drive Check for broken belts. Tighten ioose pulleys.
Motor Assure motor is correct horsepower and not tripping overload protector.
Lubrication Check for excessive or insufficient grease in the bearing.
Mechanical Replace damaged bearing. Relieve excessive
echanica belt tension. Align bearings. Check for bent shaft.
Belt slippage Adijust tension or replace bad belts, see page 5-6.

Over/Under line voltage

Contact power company.

Incorrect wheel rotation

Check motor wiring, see figure 4.

Wheel RPM too high

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

Undersized motor

Check motor ratings with catalog speed and air capacity chart.

Motor wired incorrectly

Check motor wiring to wiring diagram located on fan motor.

Reduced airflow

System resistance too high

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

Unit running backwards

Correct as shown in figure 8.

Excessive dirt buildup on wheels

Clean wheel.

Improper wheel alignment

Center wheel on inlets, see Pre-Starting checks and figure 7.

Dampers closed

Inspect and repair.

Blocked duct/clogged filter

Clean or replace.

Belt slippage

Replace and adjust tension.

Speed to slow

Check for correct drives.

m Model G/GB Centrifugal Roof Exhaust Fans




Maintenance Documentation

Job Information

Job Name: Service Organization:
Address: Address:

City: City:

State: Zip: State: Zip:
Phone: Phone:

Contact Person:

Nameplate Information

Model:

Volts: Hertz: Phase:
Amps: Mark:

Supply hp: Exhaust hp:

Serial Number:

Model Voitage:

Motor Amperage:

Fan RPM:

Date Time

Work Done By:

Field Start-Up Documentation

Actual Voltage: Hertzz._ _ Phase:
Actual Amperage:
Blower Rotation:
Air Volume: Design cfm:
Actual cfm:
Level of fan (L or H):
Fan RPM Range (min.) {max.)

Maintenance Log

Notes

&
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Each fan bears a manufacturer’s nameplate with model number and serial number embossed. This information will assist
the local Greenheck 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.

G Direct Drive Centrifugal Roof Exhaust Fan

: 4_____________________.Motor Cover

LT Motor
Shock Mounts ' /

——Hood Clip

Shroud Brace

k/Vertlcal Support
; /Lower Windband

Curb Cap/Venturi i
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GB Belt Drive Centrifugal Roof Exhaust Fan

~N
o, 4‘__‘___‘_______,——————Motor Cover
Belt
Shaft Pulley
Motor Pulley
Drive Frame g /
Assembly —™——n—__ < Motor
Bearings
Shock Mounts T
¢ Fan Shaft
Shroud/ g
Wheel Birdguard
. :'M_‘ h d B
Conduit Chase \a\’ < | ‘,_’____,____-————-S roud Brace
o Windband
Vertical Support
Curb Cap/Venturi
_J
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Roof Curb Installation

Warranty

Greenheck warrants this equipment to be free from defects in material and workmanship for a period of one year from
the purchase date. Any units or parts which prove defective during the warranty period will be replaced at our option
when returned to our factory, transportation prepaid. Motors are warranted by the motor manufacturer for a period of
one year. Should motors furnished by Greenheck prove defective during this period, they should be returned to the
nearest authorized motor service station. Greenheck will not be responsible for any removal or installation costs.

As a resuit of our commitment to continuous improvement, Greenheck reserves the right to change specifications

without nofice.
\_ _/
Greenheck Catalog G/GB provides additional information AMCA Publication 410-96, Safety Practices for Users and
describing the equipment, fan performance, available installers of Industrial and Commercial Fans, provides
accessories, and specification data. additional safety information. This publication can be

obtained from AMCA International, Inc. at: www.amca.org.

" [H GREENHECK

Building Value in Air.

Phone: (715) 353-6171 » Fax: (715) 355-2399 ¢ E-mail: gfcinfo@greenheck.com * Website: www.greenheck.com
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PN 472058
Models SQ and BSQ
Centrifugal Inline Fans

1 H GREENHECK

Building Value in Air.

Installation, Operation and Maintenance Manual

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

and/or property damage!

Model SQ
Direct Drive

Model SQ is a direct drive
centrifugal inline  exhaust
fan. These  fans are §
specifically designed for inline
applications. Performance §
capabilities range up to 5,000 ¢
cfm (8,500 m/hr) and up to §
2.0 in. wg (498 Pa) of static
pressure. SQ fans are available

P in thirteen sizes with nominal wheel diameter ranging

: from 6 to 16 inches (152 to 406 mm) (060 - 160 unit
sizes). Each fan shall bear a permanently affixed
manufacture's engraved metal nameplate containing
the model number and individual serial number.

General Safety Information

Model BSQ
Belt Drive

Model BSQ is a belt drive
centrifugal inline exhaust fan.
These fans are specifically
designed for inline applications.
Performance capabilities range
up to 27,200 cfm (46,200 m /hr)
and up to 4.0 in. wg (996 Pa) of
static pressure. BSQ fans are
available in fourteen sizes with
nominal wheel diameter ranging from 7 to 42 inches
(178 to 1067 mm) (070 - 420 unit sizes). Each fan shall
bear a permanently affixed manufacture’s engraved
metal namepliate containing the model number and
individual serial number.

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

DANGER

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

'CAUTION

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

 'CAUTION
'Precaution should be taken in explosive
atmospheres. |

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

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

3. Motor must be securely and adequately
grounded.

4. Do not spin fan whee! faster than max 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.

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.
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Receiving

Upon receiving the product check to make sure all
items are accounted for by referencing the bill of
lading to ensure all items were received. Inspect

each crate for shipping damage before accepting
delivery. Notify the carrier if any damage is noticed.
The carrier will make notification on the delivery
receipt acknowledging any damage to the product.
All damage should be noted on all the copies of the
bill of iading which is countersigned by the delivering
carrier. A Carrier Inspection Report should be filled out
by the carrier upon arrival and reported to the Traffic
Department. If damaged upon arrival, file a claim

with carrier. Any physical damage to the unit after
acceptance is not the responsibility of Greenheck Fan
Corporation.

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

Move fan to desired location and determine position of
access panels, discharge and motor. Make sure inlet
and outlet have at least 2% times the wheel diameter
(duct diameter) before any obstructions like an elbow
or transition. Attach the fan to a suitable framework
as specified, (hanging or base vibration isolators are
recommended). See chart 1 on page 3 for physical
dimensions (Figures 1 and 2) and chart 3 on page 4
for dimensions of vibration isolator centerlines
(Figures 5-7).

The motor’'s amperage and voltage ratings must be
checked for compatibility to supply voltage prior to
final electrical connection. Electrical lead in wires

are then connected to the factory supplied safety
disconnect switch. All wiring must conform to local
and national codes.

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 (-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.

Remove any accumulations of dirt, water, ice or snow
and wipe dry before moving to indoor storage. To
avoid “sweating” of metal parts allow cold parts to
reach room temperature. To dry parts and packages
use a portable electric heater to get rid of any moisture
buildup. Leave coverings ioose to permit air circulation
and to allow for periodic inspection.

The unit should be stored at least 3% in. (89 mm) off the
fioor on wooden blocks covered with moisture proof
paper or polyethylene sheathing. Aisles between parts
and along all walls shouid 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 ievel 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 settiing 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 shouid be blocked to prevent spinning
caused by strong winds.

Inspection and Maintenance During
Storage

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

If moisture or dirt accumulations are found on parts,
the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen
revolutions to distribute lubricant 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 (Ashiand Inc.) or the equivalent.
For hard to reach internal surfaces or for occasional
use, consider using Tecty!® 511M Rust Preventive,
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.



Chart 1: SQ & BSQ Fan Dimensions

Model A | B c *D : i *F *G *H  : Damper | SQ Weight* |BSQ Weight*
SQ 60-75 12 (305): 13 (330) 12 (305)1 B% (22511 1 (255 - - - | 9229 26 (12; -
SQ 80-95 15 (381), 16 (406)] 15 (381;1 11% (302 1 (25} - - © 12305] 4109 -
BSQ 70-80 15 (3811 21 (533)| 15381); 11% 3021 1 (25) 15 (394)| 14 (356): 12% (318}| 12 (305) - 76 (34)
BSQ 90 15(381)' 21(533)] 15(381) 11% (3021} 1 (25; 15% (394;| 14 (356)| 12 (318)| 12 (305) - 84 (38)
SQ-BSQ 100 17 (4321 21 (533)1 17 (432)! 13% (352): 1{25). 15%. (394;| 14 (356 12/ (318)! 14 (356) 56 (25) 83 (38;
SQ-BSQ 120 19 (483) 21 (533), 19 (483;i 15% (403} 1 (25){ 17% (454)| 16 (406)| 12/ (318)! 16 (406) 87 (30) 97 44)
SQ-BSQ 130 (HP) | 21 (533 21 (533)| 21 (533) 17% (454)1 1 (25)1 177 (454)| 16 (406;: 12/ (318), 18 (457). 67 (35) 97 44)
SQ-BSQ 140 (HP) | 23 (584)} 22 (559) 23 /584)! 19%e (505). 1 (25) 17/ (454)| 16 (406;| 12V (318)| 20 (508)1 104 47, 111 50)
SQ-BSQ 160 (HP) : 26 (660)! 26 (660)| 26 660)| 22% (581). 1 (25): 20 (521)| 17 (432). 13% (340)1 23 (584)1 160 (73 208 ©4)
BSQ 180 (HP) 28 (711)] 2B (711)| 28 (711): 23% (606} 1% (38)| 24% (619)| 18 (457} 13% (349)] 24 (610); 26 (12} 245 (111)
BSQ 200 (HP) 32 (813)| 32 (813)| 32 (813)] 27% (708){1v2(38)] 2B (711)| 20 (508)! 16 (406)! 28 711)| 26 (12) 314 (142
BSQ 240 {HP) 39 (991)! 34 (864)] 39 (991)! 34% (886} 1% (38)| 32% (835)| 22 (559)| 19 (483)] 35 (889)| 26 (12) 415 (1881
BSQ 300 {(HP) 46 (1168). 38 (965)| 46 (1168)| 41% (1064} 17 (38)1 34 (864)| 22 (559)| 18 (457)i 42 (1067) 26 (12) 537 (244} |
BSQ 360 {(HP) 52 (1321)1 42 (1067)| 52 (1321), 47% (1216} 12 (38): 34 (864); 22 (559)| 18 (457)| 48 (1219 26 (12) 686 (311)
BSQ 420 (HP) 58 (1473)1 50 (1270)| 58 (1473): 537 (13681 17 (3811 34 (864)| 22 (559)| 18 (457)| 54 (1372)| 26 (12} 789 (358)

All dimensions in inches {millimeters) and weight is shown in pounds (kitograms). "May be greater depending on motor.
AWeight shown is iargest cataloged Open Drip Proof motor.

Chart 2: Filter Option Dimensions

Model ] A | B! C . D |WL FitersSie Qf‘g;eﬁ'ty
12241 12 | 841 1 40 10x 12
SQ-60 - 75“(562) 305) (225)' (25) ! (18) - (254 x 305) 1
{45%] 15 [ 11%| 1 | 74 = 14 x25
SQ-80-95 150 381 02| 25 | (34 | (356 x 635) !
47%; 17 13%1 1 | 88 © 16 x 20
5Q-100 {1200)] (432) (352) | (25) | {40} ' (406 x 508) 2
52%e: 19 1 15% ] 1 114 16 x 25
5Q-120 (1326); (483) | (403) | (25) | (52} t(406x635) 2
46% 21 (17% | 1 1201 20x 20
5Q-130 (1178)] (533) | (454) | (25) | (54) | (508 x 508 2
52% | 23 (19% | 1 174 | 20 x 25
SQ-140 (1330)| (584) | (505) | (25) | (79) | (508 x 635) 2
51% ] 26 122%| 1 | 246 20 x 20
$Q-160 (1305)} (660} | (587)| (25) | (1121 | (508 x 508) 4
BSQ-70- 50%| 15 11%| 1 | 117 14x25 11
80 - 90 i(1286) (381) (302)| (25) | (53) | (356 x 635) l
47 17 13% | 1 120 16x20 ‘
BSQ-100 o00)| a32) | @52)| 251 | 54y | a0 x 508 2
52%< 19 ;15%| 1 1441 16x25
BSG-120 (1326) (483} | 14031 | (25) | (79) | (406 x 635) 2
BSQ-130 146% 21 174 1 140 20x20 ,
(HP)  lr1178) (5331 (454)| 125) | i64) | (508 x 508;
BSQ-140 52%§ 23 119%&] 1 181 | 20x25 : 2
(HP)  [(1330). (584) | (505) : (25) | (82} | (508 x 635) \
' BSQ-160 |51% | 26 (22%; 1 | 294 20x20 4 |
. (HP) _ (1305)i (660) | (581} | (25) | (133) | (508 x 508)
| BSQ-180 |{55%s; 28 | 23% ! 1% | 344 | 20x 25 4 |
(HP)  (1399)! (711) | (606) | (38) | (156) | (508 x 635) '
| 12 x 25 3
| BSQ-200 66'%: 32 {27% | 1% | 441 | (305 x 635) .
(HP)  i(1694); 813)} (708)| (38) | (200 | 16 x 25 | 3
(406 x 635) |
20x25
BSQ-240 [ 68% ] 39 ;34% | 1% | 573 | (508 x 635)
(HP) (1749l 991) | (886) | (38) | (260) | 16 x 25 4
(406 x 635
BSQ-300 [72% | 46 1414 14 | 759 | 20x 25 5
(HP)  1(1832)i(1168)i(1064)| (38) | (344) | (508 x 635)
16 x 25 10
BSQ-360 [ 79Y%.| 52 147%: 1/ | 957 . (406 x 635)
(HP) (2013){(1321)(1216); (38) | (434) 20 x 25 5
(508 x 635) '
‘\ ! 16x25
' BSQ.apg 93%| 58 53% 14 11185 (406x635) |
| 2365) (1473)1(1368) (38) | (538) 20x25 |~ | !
‘ | ' (508 x 635) :

Note: 24-inch side clearance is recommendea for
filters. All dimensions in inches (millimeters) and weight (WT.} in pounds

(kilograms),

7

accessing and remov:ing

Figure 2:

BSQ Dimensions

Figure 1:
SQ Dimensions

L

Figure 3: Mode! SQ - Filter Options

~D

=0

B

|

with motor size.

Recommend 24 in.

clearance.

Optional cover variesT
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Chart 3: Vibration Isolator Dimensional Data

! Model A ! B | C D i E ‘ F G H L J K{LiIM:! N,
1 8Q 60-75 10% (270) 17 (432)  15% (400)i 8% (225 19% (502, 7(178)

. 8Q 80-95 134 (337) 20 (508)' 18% (476), 11% (30201 43 (1092). 27% (695) : { !
. BSQ 70-90 18% (473)1 20V (511) 18 (476). 11% (302): 48%s (1227)} 27% (695)

‘ 4 ). 487 : 2 1% 5% 2 1% 2 | 6% 2%
i SQ'BSQ 100 18% (473} 22'/8 (562) 20% (027) 137/9 (352/. 44/8 {1 140) 24 (670)1 (51) ] (35) (740} (51) (35) : (51) (771), (59)

| SQ-BSQ 120 18% (473) 24 (610) 22 (578) 16 (406i: 49% (1254} 28% (714)) i
| SQ-BSQ 130 (HP) | 18% (473)] 26% (664) 24% (629); 17% (454) 44 (1118)! 23 (584) i

t

SQ-BSQ 140 (HP) | 19% (498) 28% (714)| 26¥. (679)1 19% (505, 50%s (1272). 28 (711)

SQ-BSQ 160 (HP) | 23V (597) 31 (787)) 29% (756). 22% (581)i 49% (1260} 23% (600) ;
BSQ 180 (HP) 25% (648), 33V (851)] 29%s (751). 22%: (578) 52%s (1335} 24V (622) {
BSQ 200 {HP) 29%: (740) 37 (940 _ 337 (857), 26V (679) 64%s (1630)| 32V 819 , | 1y st o | 4su | o | eu | o
BSQ 240 (HP) 31% (803); 44 (1124)] 40%: (1035)| 337% (860). 66 (1689) 32% (816) 51 (35‘)’ P 45) oot {35‘; % 1) (17;) (673
BSQ 300 (HP) 35 (889)i 51 (1295) 47Y: (1213)] 40% (1038). 69V (1756)| 31% (797) |

BSQ 360 (HP) 38Y (974)1 57Y: (1454) 53'% (1359); 46% (1187). 76 (1930)| 34'¥'s(881) ;

BSQ 420 {HP) 47 (1197)] 63 (1600)| 59% (1521), 59% (1521) 904 (2299} 40%: (1029) i

All dimensions in inches (millimeters).

Horizontal Hanging or Base Mount Vertical Hanging or Base Mount
P ~
le-D B\%
4
'\
L A
Figure 5 \B\I‘— D"'1
With a hanging mount, the motor may be  Figure 6 Figure 7
located on either top or bottom. The base  With either a hanging or base mount the Mounting brackets are turned 80° for vertical
mount allows top motor location only. Both motor may be located on either side. The mounting. Access panels are located on the
provide access panel on two sides. base mount allows top access panels only.  two sides adjacent to mounting brackets.
Standing Neoprene Isolator Hanging Neoprene Isolator
Figure 8 Figure 10
Standing Spring Isolator — 1 —y Hanging Spring Isolator
¢ ¥
il .;;".”_3 . I3 . \ . i "
Figure 9 oﬂgf‘ | 2l Figure 11 e .

Chart 4: Side Discharge Duct Openings

Left Side Inline
Unit Size . Width Height Discharge \ Discharge
'BSQ 70-60-90 117 (302 | 11% (303) \ 0
SQ 60-75 9% (251) | 8% (225) G PN /
SQ 80-95 12% (327) | 11/ (302}
SQ 100/BSQ 100 13% (352) | 13% (352)
SQ120/BSQ 120 15% (403) | 15% (403}
SQ 130/BSQ 130 (HP) | 17% /454) | 177 (454) 2
SQ 140/BSQ 140 (HP) | 19% (505) | 19% (505) Height
SQ 160/BSQ 160 (HP) ! 22% (581, | 227 (581)
'BSQ 180 (HP) - 23% (606) | 237 (606) y
BSQ 200 (HP) | 277 (708} | 277 (708 AN
'BSQ 240 (HPY 287 (733) | 347 (886! tniet ' Right Side
‘BSQ 300 (HP) 31% (810; | 41% (1064) ) Discharge
'BSQ 360 (HP) 327 (835, | 37% (962;
'BSQ 420 347% (886; | 43% (1114) Figure 12

All dimensions in inches (millimeters).
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Duct Length: The inlet and outlet duct length
should be approximately two to three wheel
diameters long before and after the fan to achieve
cataloged performance.

Side Discharge: Make sure discharge is
orientated in the same direction as originally
ordered, performance will change with different
discharge positions. Refer to Figure 12 for

proper side discharge definition and chart 4 for
dimensions, page 4. Refer to the CAPS program or
consult factory for performance corrections.

Pre Start-Up Checks

1. Check all fasteners for tightness. The wheel
should rotate freely and be aligned as shown
in Figure 13. Wheel position is preset and the
unit is tested at the factory. Movement may
occur during shipment, and realignment may
be necessary. Centering can be accomplished
by loosening the bolts holding the inlet (venturi)
panel and repositioning. Wheel and inlet cone
overap can be adjusted by loosening the
setscrews in the wheel and moving the wheel to
the desired position.

Wheel Overlap Dimensions

G-Overlap H-Gap
Model in. (mm) in. (mm,
SQ 60-95 - I 1/8@
SQ 100-160 1/4 (6) -
BSQ 70-160 1/4 (6) -
BSQ 180-240 1 3/8 (10) -
BSQ 300-420  1/213) -

T

Figure 13

2. Wheel Rotation: Direction of wheel rotation
is critical. Reversed rotation will result in poor air
performance, motor overloading and possible
burnout. Check wheel rotation by momentarily
energizing the unit (all SQ and BSQ fans have
clockwise wheel rotation when viewed from top
of fan). Rotation should be clockwise as shown
in Figure 14 and correspond to the rotation
decal on the unit.

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

Clockwise

Figure 14

3. Vibration Isolators: After fan is moved to

desired location, punch out the four knock-out
holes which are located on the unit top and
bottom panels. Assemble the brackets to the
unit according to the appropriate drawings

on page 4 and refer to respective parts list on
page 11. Make certain all connectors are tight
and that all washers are in.

4. For BSQ Fans: If adjustments are made, it is

very important to check the pulieys for proper
alignment. Misaligned pulleys lead to excessive
belt wear, vibration, noise, and power loss. (see
Figure 15).

5. For BSQ Fans: Belt tension can be adjusted

by loosening four fasteners marked “R” on

the drive frame. (refer to Figure 17 on page 6).
The motor plate slides on the slotted adjusting
arms. Belt tension should be adjusted to allow
1/64 inch of deflection per inch of belt span.
For example, a 15 inch belt span should have
15/64 inch (or about 1/4 inch) of deflection with
moderate thumb pressure at mid-point between
pulleys (see Figure 16). Over