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HEATING & AIR COWDITIONING
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REPLACE BOILER TT-2457
HOOD PROTECTION BLDG. BB-7
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R & W CONSTRUCTION COMPANY

Welding & Fabrication — Certified Pipe & Structural Steel
620 Richlands Highway — Jacksonville, North Carolina 28540

Russell Pierce
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LOCAL SUPPLIERS LIST

AIR HANDLING UNITS &
AIR CONDITIONING UNITS

Hoffman & Hoffman
P.0. Box 32258
Raleigh, NC 27622-2258

AIR COOLED CONDENSING UNITS

Morgan-Kirkman Associates, Inc.’
P.0. Box 33442
Raleigh, NC 27636

BOILERS

Combustion System Sales
P.0. Box 2918
Greensboro,NC 27408

Heat Transfer Sales
1305 Millbrook Rd.
Bldg. C,Suite 24
Raleigh, NC 27609

TEMPERATURE CONTROL SYSTEMS

Triangle Automated Controls
2716 Discovery Dr.
Raleigh, NC 27604-1850

ALARM VALVES

Kannapolis Sprinkler Company
P.0. Box 598
Kannapolis, NC 28082-0598

Wayne Pierce
455-1830
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KANNAPOLIS SPRINKLER CO., INC.

P.O. BOX 598
KANNAPOLIS, N.C. 28082-0598
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BLIG. Th=80 5 & TP=2uh
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N62470-89-C-2648
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oc Alarm Check Valve - Model H

\
(for Wet Pipe Sprinkler Systems) ‘

MODEL H-1 FLANGE/FLANGE
MODEL H-3 FLANGE/GROOVE |

WITH RETARDING CHAMBER - MODEL H |
AND WATER MOTOR ALARM - MODEL WM

Instructions for Care and Maintenance

GI1OBE
FIRE FEQUIDPMIENT (0.

4077 Air Park Drive ¢ P.O. Box 796 » Standish, M| 48658
Phone 517/846-4583 ‘

Outside Michigan Toll Free 1-800-248-0278

FAX (517) 846-9231 |

AVH-Rev.7/87







MODEL H ALARM VALVES

FIE EOUEPMENT (O.

MODEL H-1 FLANGE/FLANGE
MODEL H-3 FLANGE/GROOVE

Parts List For Model H Alarm Valve Assemblies

4” Valve 6” Valve 8" Valve

Item - Part Name Material Part No. Part No. Part No.
1 Body H-1 Cast Iron 323502 323562 323732
Body H-3 Cast Iron 323542 323592 2L Tty

2 Seat Ring** Bronze 323504 323564 323734
3 Hand Hole Cover Cast Iron 323507 323567 323737
H-1 Name Plate* Aluminum 323519 323519 323733
H-3 Name Plate* Aluminum 323543 323543 SRS

4 Cover Gasket ' Treated Paper 323508 323568 323738
5 Cover Bolt Steel 323509 323569 323739
6 Hinge Pin Stainless Steel 323516 323516 323746
7 Hinge Pin Bushing* Bronze 323518 323518 323748
8 Retaining Ring Stainless Steel 323517 323517 e
9 Clapper Stainless Steel 323510 323570 323743
10 Clapper Facing Rubber 323511 323571 323731
1 Shoulder Bolt (Cap Screw***)| Stainless Steel 323513 323573 323745
12 Sealing Washer Hard Fiber 323515 323515 ——
13 Disc Retainer Stainless Steel 323512 323572 323742
14 Lock Nut (Lock Washer***) | Stainless Steel 323514 323514 323749

*Installed on Hand Hole Cover - Not Field Replaceable
“*Installed in Body - Not Field Replaceable
“**Used in 8" Valve Only
Page 2







6” MODEL H ALARM VALVE

Q MODEL H-1 FLANGE/FLANGE
MODEL H-3 FLANGE/GROOVE

FIRE FQUIPMENT (0.

To Water Motor Alarm
( Use Globe Model F )

Alarm Switch
( Optional ) 24"

Alarm Switch Trim

( Optional ) TOP VIEW To Alarms

Model B | T !
Retard Chamber _ |

Alarm Test Valve
( Normally Closed )

Alarm Control Valve
( Normally Open )

f
ol Main Drain Valve
T
1
LEFT SIDE VIEW FRONT VIEW * To Drain
REAR VIEW ( Shown With Gauges Removed )
Legend Legend
No. Description Qty. No. Description Qty.
1 2" x 4” Nipple 1 16 3%2” Water Gauge-300 PSI 2
2 ¥%2"" Elbow 4 17 %" 3-Way Valve 2
3 2" x 1%2” Nipple 2 18 V" Plug 2
4 %" Tee 3 19 %" Union 2
5 2" x Close Nipple 5 20 %" x 22" Nipple 1
6 %" Ball Valve 2 21 2" x 2” Nipple 2
7 %7 x 2" x %" Tee 1 22 %" Swing Check 1
8 % x 3%2"” Nipple 1 23 %"’ Union 2
9 %" Elbow 1 24 %2 x 32" Nipple 2
10 %" x 4%2” Nipple 1 25 2" x 4%2” Nipple 1
11 %" x Y4’ x % Tee 2 26 2” Angle Valve 1
12 Y% x 5 Nipple 1 27 2” x 3” Nipple 2
13 %" x Close Nipple 5 28 2" x2” x V2" Tee 1
14 %’ Swing Check 1 29 U’ x % x V2! Tee =
15 %" x 2” Nipple 1

(§

Vertical/Variable Pressure Trim Setup
with Retard Chamber

Page 5







ALARM VALVES

FIRE FOUIPMENT (0.
Model H Retard Chamber
. 2
4
4
—O
4
9
%
V]
3—[%
6 N
Y, o
PARTS LIST FOR:
B Model H Retard Chamber #323350
Item
Part Name Material Part No.
No.
1 Retard Chamber Body Cast Iron 323352
2 Outlet Plug Cast Iron 323354
3 Drain Plug Assembly
Drain Bushing Brass
Strainer Brass 323358
Cup Brass
Screw Brass

Page 9






FIRE EQUIPMENT (O.

Testing and Maintenance

Reference

NFPA 13A, Recommended Practice for the In-
spection, Testing and Maintenance of Sprinkler
Systems.

TESTING

Before proceeding with any tests involving
water flow, certain precautions need to be taken.

1. Check the location where the test connec-
tion discharges to make sure that all is
clear and that there is no possibility of the
water flow causing damage or injury.

2. Check the end of the test connection to
make sure that it is unobstructed. To obtain
a satisfactory test, there must be an unre-
stricted flow of water when the test valve is
wide open.

3. Check for alarm connections to a central
station or fire department. If such connec-
tions are found, give proper notice to the
signal receiving station before proceeding
with the test.

Note: A main drain test will also operate
local fire alarms — unless they are tempor-
arily shut off.

Testing Alarm Valve and Waterflow Alarm Devices

NFPA 13A recommends that the alarm valve
and its waterflow alarm devices be tested at least
quarterly.

The primary way to test this equipment is by
opening the Inspectors Test Connection. This
connection, generally located at the highest and
most remote point on the system in relation to the
alarm valve, consists of a test orifice and con-
trolling globe valve. Opening of the globe valve
(Inspectors Test Valve), and the subsequent dis-
charge of water through the test orifice, simulates
the operation of a sprinkler. Therefore, alarm
devices should sound and/or operate when the In-
spectors Test Valve is opened.

An alternate means of testing waterflow alarm
devices is to open the Alarm Test Valve provided
as part of the alarm valve trim. It must be noted,
however, that opening of this valve only tests the
alarms; it does not test the operation of the alarm
valve since the supply for the alarm test line is
taken from a point below the alarm valve clapper
(see Description/Operation). This means of test-
ing, therefore, should only be used when weather
conditions or other circumstances prohibit using
the Inspectors Test Connection.

MODEL H ALARM VALVES

Note: If alarms connect to a central station or fire
department, notify the signal receiving station
when all tests have been completed.

Flow Test at Main Drain Valve (Main Drain Test)

NFPA 13A recommends that a water flow test
be made quarterly from the main drain valve at the
system riser. The purpose of this test is to show
whether or not the normal water supply is avail-
able to the system. By comparing static and
residual pressure readings with those previously
established, a main drain test can indicate the
possible presence of closed valves or other
obstructions in the supply piping.

The procedure for conducting a Main Drain Test
is as follows:

1. With the Main Drain Valve closed, note and
record the reading on the lower Pressure
Gage at the Alarm Valve.

2. Open the Main Drain Valve slowly until it is
wide open. Then, check to make sure that a
full steady flow of water is discharging from
from the main drain pipe.

Note: If a full steady stream is not discharg-
ing, check the main drain piping further for
possible obstructions.

3. Allow the water to flow until the reading on

the lower Pressure Gage drops and stabil-
izes. Then, record this reading.
Note: The first and higher pressure reading
is the static pressure. The second, lower
reading is the residual pressure with a
given flow discharging from the main drain
pipe.

4. Close the Main Drain Valve slowly.

Caution: If alarms have been temporarily
shut off, they must be returned to service. If
alarms connect to a central station or fire
department, notify the signal receiving sta-
tion when the test has been completed.

5. Compare both pressure readings with pre-
viously established or normal readings.
Note: If the readings compare favorably,
the water supply may be considered satis-
factory. If, however, the pressure readings
vary to any great extent, the condition
should be investigated to determine the
cause. Some possible causes are:

¢ Partially or totally closed system con-
trol valves.

¢ Clogged or frozen water mains.

e Serious leakage at valves or mains.
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MODEL H ALARM VALVES

MAINTENANCE

The GLOBE Model H Alarm Valve and its
related equipment should be examined period-
ically to ensure proper operation and trouble-free
service. Several areas to be routinely inspected
are:

Clapper Facing. The rubber clapper facing
should be checked for wear or damage, and to
determine that it is free of dirt and other foreign
substances. If found to be worn or damaged (e.g.,
foreign matter imbedded in the surface), the fac-
ing should be replaced. If it is dirty, it should be
cleaned, but compounds which could damage the
rubber facing must never be used.

Seat Ring. The seat ring should be checked for
nicks and for stones, dirt or other foreign matter
lodged in the grooves or holes. It should be clean-
ed thoroughly. If the seat ring is found to be
severely damaged, the complete alarm valve
assembly should be replaced or returned to
GLOBE for possible reconditioning.

By-Pass Check Valve. The 3" check valve in
the external by-pass should be checked for clap-
per and seat condition.

Retard Chamber. The outlet plug and drain plug
assemblies should be checked for obstructions.
The screens should be cleaned thoroughly.

Alarm Line Strainer. The 3" strainer in the
alarm line of the constant pressure trim setup
should be checked and cleaned thoroughly.

Alarm Test Valve, Main Drain Valve & Inspectors
Test Valve. All controlling valves which are nor-
mally closed when the alarm valve is in the set
position should be checked to be sure that they
are fully closed and not leaking.

Alarm Valve & Trim. The overall setup should be
checked for visible leaks and possible physical
damage to the valve and connections (e.g., broken
gages.)

Resetting of System

The GLOBE Model H Alarm Valve is self-setting
when testing procedures are followed. When
sprinklers operate, however, there are certain pro-
cedures which must be followed for restoring the
system to service.

1. Close the System Control Valve (OS&Y, PIV

or other).

Caution: In the event of a fire, the system
control valve is to be closed only after it
has been determined, positively, that the
tire has been extinguished.

10.

1.

12.
13.

14.

15.

FIRE FOUNPMENT (0.

Close the Alarm Control Valve.

Open the Main Drain Valve.

Note: It is necessary to drain the system
only as required to allow for sprinkler
replacement.

Replace the sprinklers which have

operated.
Close the Main Drain Valve.

Open the Inspectors Test Valve.

Note: This valve is opened to permit air to
be vented from the system as it is being fill-
ed with water.

Slowly open the System Control Valve.

Caution: Open the valve only partially at the
start of water flow into the system. Do not
open it fully at this point. To do so may
cause a water hammer to occur which
could either damage the piping or trap
large volumes of air within the system.

Continue filling the system until water dis-
charges in a continuous stream from the In-
spectors Test Connection.

Close the Inspectors Test Valve.

Turn the System Control Valve to its full
open position, at the same time observing
the Pressure Gages.

Note: The system is filled when both gages
are steady and have the same pressure
reading.

Conduct a Main Drain Test to make sure
the water supply is satisfactory (see Flow
Test at Main Drain Valve).

Open the Alarm Control Valve.

Conduct a test of the alarm devices (see
Testing Alarm Valve and Waterflow Alarm
Devices).

Seal, lock, or otherwise secure the System
Control Valve and Alarm Control Valve in an
open position (per NFPA 13A). The system
is now ready for service.

If alarms connect to a central station or fire
department, notify the signal receiving sta-
tion that the system has been returned to
service.

GLOBE FIRE EQUIPMENT CO.

4077 Air Park Drive ® P.O. Box 796
Outside Michigan Toll Free 1-800-248-0278

Standish, Ml 48658 .

Phone 517/846-4583
FAX (517) 846-9231
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NOMENCLATURE

COMMERCIAL UNITARY ROOFTOP ————
NOMINAL CAPACITY

075, 076 = 72 Tons
085, 086 = 82 Tons
100, 110 = 10 Tons

125, 126 = 12% Tons

CUR 075 F

s td

TO DESIGNATE VOLTAGE,
HEAT & OPTIONS FOR
STOCK UNITS

DESIGN VINTAGE

RECEIVING, INSPECTION & UNPACKING

When the equipment is received all items should be careful-
ly checked against the bill of lading to be sure all crates and
cartons have been received. Before accepting delivery,
carefully inspect each carton or crate for visible. shipping
damage.

If any damage is noticed, the carrier should make the pro-
per notation on the delivery receipt acknowledging the
damage. Make notations of all damage on all copies of the
bill of lading and have all copies countersigned by the deliver-
ing carrier. The carrier should also fill out a Carrier Inspec-
tion Report. The factory Traffic Department should then be
contacted. File claim for damage with the carrier. Physical
damage to the unit after acceptance is not the responsibility

of SnyderGeneral Corporation.

Unpack each carton or crate and verify that all required
parts and proper quantities of each item have been re-
ceived. Refer to drawings for part descriptions. Report shor-
tages or missing items to your local representative to arrange
for replacement parts.

Due to availability of carriers and truck space, it is not possi-
ble to guarantee that all items will be shipped together.
Verification of shipments must be limited to only those items
on the bill of lading.

The unit nameplate must be checked to make sure the
voltage agrees with the power supply available.

UNIT DESCRIPTION

Rooftop units are shipped fully assembled and factory tested.
They are generally installed on a steel roof mounting curb
assembly which has been shipped to the jobsite for installa-
tion on the roof structure prior to the arrival of the unit.

Figure 1. Typical Component Location

The model number shown on the unit identification plate
identifies the various components of the unit such as refrigera-
tion tonnage, vintage and voltage as shown above in the
nomenclature.

BLOWER, MOTOR & DRIVE

HEAT SECTION

EVAPORATOR
/— COMPRESSORS
o= g 7 7 — CONDENSER
rers— [ f W\ W7 | P - coiL
B | -~ |
X [ J
& OO R ¢) | | — conpenser
\ AN e ! FANS
g \\ AR S \ I
o bl 1.
OUTSIDE AIR - Qesiabins ~d <
DAMPERS I W\ = 37 N
" AR o st i ; rf O o
- | | 3 | CONDENSER
L e | S & 1 MOTORS
prmeemansnulmpeatier—. | i e et i | |
0 § oy o [

ZRETUF!N OPENING
RIGGING HOLES (4)

Vi
L;JPPLY OPENING

IM 475 / Page 3




GENERAL INSTALLATION

CAUTION: Sheetmetal parts, screws, clips and similar items inherently have sharp edges, and it is
necessary that the installer and service personnel exercise caution.

The installation of this equipment shall be in accordance with
the regulations of authorities having jurisdiction and all ap-
plicable codes. It is the responsibility of the installer to deter-
mine and follow the applicable codes.

This equipment is to be installed by an experienced installa-
tion company and fully trained personnel. System design and
installation should, where applicable, follow information
presented in accepted industry guides such as the ASHRAE
Handbooks. The manufacturer assumes no responsibility for

equipment installed in violation of any code or regulation.

The mechanical installation of the packaged rooftop units
consists of making final connections between the unit and
building services; supply and return duct connections; and
drain connections (if required).

The internal systems of the unit are completely factory in-
stalled and tested prior to shipment and no additional field
labor is required.

SERVICE CLEARANCES

Adequate clearance around the unit should be kept for safe-
ty, service, maintenance, and proper unit operation. As shown
in Figure 2, a total clearance of 75” on the main control panel
side of the unit is recommended to facilitate possible fan shaft,
coil, electric heat and gas furnace removal. Clearance of 48"
is recommended on all other sides of the unit to facilitate
possible compressor removal, to allow service access and
to insure proper ventilation and condenser airflow. The unit
must not be installed beneath any obstruction.

The unit should be installed remote from all building ex-
hausts to inhibit ingestion of exhaust air into the unit fresh
air intake.

GAS HEAT UNITS

1. As shown in Figure 2 and as indicated on the unit dataplate,
a minimum clearance of 36” to any combustible material
is required on the furnace access side of the unit. All com-
bustile materials must be kept out of this area.

2. This 36” minimum clearance must also be maintained to

Figure 2. Service Clearances

insure proper combustion air and flue gas flow. The com-
bustion air intake and furnace flue discharge must not be
blocked for any reason, including blockage by snow.

3. Adequate clearances from the furnace flue discharge to
any adjacent public walkways, adjacent buildings, building
openings or openable windows must be maintained in ac-
cordance with the latest edition of the National Fuel Gas
Code (ANSI Z223.1).

CAUTION: Flue gases are corrosive to certain building
materials. Provide adequate clearance or other protection
as required.

4. Minimum horizontal clearance of 48” from the furnace flue
discharge to any electric meters, gas meters, regulators
and relief equipment is required.

NOTE: Model CURO075 thru 150 rooftop units are de-
signed for outdoor installation only. They may be installed
over wood flooring or over Class A, B or C roof covering
materials.

FURNACE FLUE
DISCHARGE

AIR INTAKE

NOTE: Unit footprint is 74%¢" x74%s".
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UNIT & COMPONENT WEIGHTS

Figure 3. Corner and Center of Gravity Locations

NOTES:
® Weights are for basic cooling only unit; no options.
@ Add 50% of weight listed to corners A and D.

@ Add 50% of weight listed to corners B and C.

@ Add 25% of weight listed to each corner.

® Center of gravities are for cooling only units without options listed below.

c
RETURN AIR OPENING
SUPPLY AIR OPENING
-+
5 et o i e
S { oy
EZ \ e\ 1% Y] 37%:2
|
gEI ~ 4 L Sz Y
75 COMPRESSORS
P s G capmiin: s Gt S e G S S mm S s G—— —
CONDENSER COIL

————— X ———

263 278 278 2 292

e =

Table 1. Unit and Component Weights (Ibs.) & Center of Gravity (inches)

375

376
227 227 228 233 241 303 315 323
185 186 191 195 197 257 265 273
215 229 233 233 240 298 315 218
33.5 33.6 33.9 33.0 33.5 34.2 34.0 34.1
34.5 33.4 33.6 33.9 33.6 34.5 34.0 34.4
935 965 975 985 1015 1265 1325 1345
890 920 930 940 970 1210 1270 1290
30 30 30 30 30 40 40 40
5 5 5 5 5 5 5 5
28 28 28 28 28 39 39 39
80 80 80 80 80 90 90 90
90 90 90 90 90 100 100 100
110 110 110 110 110 120 120 120
120 120 120 120 120 130 130 130
- o~ — — — — 140 140
65 65 65 65 65 100 100 100
65 65 65 65 65 110 110 110
35 35 35 35 35 55 55 55
120 120 120 102 120 120 120 120
112 112 112 112 112 112 112 112
27 27 27 27 27 27 27 27
40 80 80 80 80 120 120 120
35 35 35 50 50 50 50 75
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ROOF CURB ASSEMBLY & INSTALLATION

GENERAL

1. Roof curbs are shipped unassembled. Field assembly,
squaring, leveling and mounting on the roof structure are
the responsibility of the installing contractor. All curb in-
stallations must comply with local codes and should be
done in accordance with the established guidelines of the
National Roofing Contractors Association.

2. All required hardware necessary for the assembly of the
sheetmetal curb is included in the curb accessory.

3. Full perimeter or cantilever type curb accessories are
available. The full perimeter curb (554208A-01) includes
a duct connection frame to be assembled with the curb.
A separate duct connection frame accessory (554208A-02)
is available for use with the cantilever curb (8403100). The
unit can be set on the cantilever curb so that either the
condenser end or the two sides overhang the curb.

4. Curbs must be supported on at least two parallel sides by
roof members. Roof members must not penetrate supply
and return duct opening areas.

5. Curb insulation, cant strips, flashings and general roofing
materials are to be furnished by the contractor. Wood nail-
ing strip and curb gasketing is furnished with the curb
accessory.

6. The unit and curb accessories are designed to allow ver-
tical duct installation before unit placement. Duct installa-
tion after unit placement is not recommended.

INSPECTION

1. Before accepting delivery, inspect curb for shipping
damage. Make notations of all damage on all copies of bill
of lading and have all copies countersigned by the deliver-
ing carrier. File claim for damage with the carrier.

2. Verify that all required parts and proper quantities of each
item as shown on bill of material have been received.
Report shortages or missing items to delivering carrier and
notify your local representative to arrange for replacement.

ASSEMBLY

CAUTION: All curbs look similar. To avoid incorrect curb posi-
tioning, check job plans carefully and verify markings on curb
assembly.

CANTILEVER CURB

1. Position perimeter pieces, items @ and @, as shown in
Figure 4. Check lengths of all pieces against bill of material
to insure proper placement and assembly.

2. Assemble side channels, item @, to front and back chan-
nels, item @, using bolts, washers, lock washers, and nuts,
items ®, @, ®, and ®. Hand tighten only at this time.

Note: Flanges on item @ must go outside of item @ and
under wood nailer strip.

3. The assembled roof mounting curb should now be checked
for squareness. The curb assembly must be adjusted un-
til both diagonal measurements (dimension “C”) are equal
within a tolerance of 14”. All hand tightened fasteners
should now be fully secured (refer to Table 2 and Figure 6).

4. Assemble duct connection frame accessory as shown in
Figure 5. Fasten pieces together using sheetmetal screws
provided (3%” hex head). Note that this duct connection
frame can be oriented two ways when set into the curb.
Frame position must correspond to the intended unit orien-
tation on the curb. The gasket provided with the duct con-
nection accessory should be applied after duct installa-
tion. Refer to the “Vertical Discharge Duct Connections”
section of this manual.
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Figure 4. Cantilever Curb Joint

Figure 5. Cantilever Curb Duct Connection Accessory
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Figure 6. Typical Curb Installation
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FULL PERIMETER CURB
. Position perimeter pieces, item A, as shown in Figures 7
and 8. All perimeter pieces are identical.

. The duct connection frame, items B and C, should be

assembled with the curb as shown in Figures 7 and 8.

Note: Top of duct connection frame must be flush with
top of curb as shown in Figure 8.

Fasten pieces together using sheetmetal screws pro-
vided (3" hex head). Screws are included in shipping
package (item D, Figure 7). Use three screws at each cor-
ner of the curb frame (item A) and two screws at each joint
of the duct connection members (items B and C).

. The assembled roof mounting curb should now be checked
for squareness. The curb assembly must be adjusted un-
til both diagonal measurements (dimension “C”) are equal
within a tolerance of 4" (refer to Table 2 and Figure 6).

Gasket material sufficient to seal the curb perimeter and
the duct connection frame is included and attached to a
duct connection member. Note that it should not be ap-
plied to the curb perimeter and the duct connection frame
until the ducts are placed in the frame. Refer to the “Ver-
tical Discharge Duct Connections” section of this bulletin.

Figure 8. Full Perimeter Curb

Figure 7. Full Perimeter Curb
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INSTALLATION
1. Place assembled curb in proper location over roof open-
ing. Check for squareness and adjust if required.

2. Curb must be installed level. One method to achieve a level
installation is to stretch two diagonal lines across curb and
equip them with line levels. There must not be more than
14" spacing between the two lines at the point of intersec-
tion. Should the lines touch at the intersection, recheck
by placing the bottom line on top. Shim curb as required

to bring it within the specified tolerance.

3. Attach the squared and leveled curb to the roof structure
following industry accepted practice.

4. Install insulation, cant strips, roofing materials, flashing and
counterflashing in accordance with the established guide-
lines of the National Roofing Contractors Association. The
finished roof, including counterflashing around the curb,
must be installed prior to setting the unit on the curb.

VERTICAL DISCHARGE DUCT CONNECTIONS

NOTE: The unit and curb accessories have been designed
to allow duct installation before unit placement. Duct installa-
tion after unit placement is possible but not recommended.

NOTE: Ducts must never be fastened to bottom of unit so that
the base pan is penetrated. Flexible duct connectors in the
ducts near the unit are recommended. Support all ducts by
securing to building structure. Weatherproof all external duct-
work, joints and roof openings with flashing and mastic in ac-
cordance with applicable codes. Ducts in unconditioned
spaces must be insulated and covered with a vapor barrier.

DUCT INSTALLATION BEFORE
UNIT PLACEMENT

Ductwork may be installed prior to unit placement by using
a duct connection frame. Two duct connection frame systems
fit into the three possible curb configurations as shown in
Figures 8, 9 and 10.

The frame to be used with full perimeter curbs is included
with the curbs. It must be assembled and attached to the curb
as shown in Figures 7 and 8.

The frame to be used with either configuration of the can-
tilever curb comes as an accessory (554208A-02). It must be
assembled as shown in Figure 5 and then set into the curb
as shown in Figure 9 or 10. Fastening the frame to the curb
is not necessary.

Figure 9. Cantilever Curb and Duct Connection Frame Kit (Condenser Section Overhang)
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Figure 10. Cantilever Curb and Duct Connection Frame Kit (Side Overhang)
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DUCT INSTALLATION

After the duct connection system has been assembled and
installed, the ductwork may be set in place. To make the con-
nection, prepare the duct with a 12" flange as shown in
Figures 11 and 12. Then simply place the section into posi-
tion on the connection frame. Riveting or bolting is not
necessary and is not recommended.

Both duct connection systems include gasketing which
must be applied to the connection frame and duct flanges
after duct installation. Gasket must be installed over the duct
flanges so that an airtight seal is made between the unit and
the ductwork after the unit is placed on the curb.

Figure 11. Duct Placement (Full Perimeter Curb)

Full Perimeter Curb: All gasketing must be field installed on
the full perimeter curbs as shown in Figure 8. After duct sec-
tions have been installed, gasketing supplied with the curb
accessory should be applied over the duct flanges, exposed
connection frame, and curb perimeter.

Cantilever Curb: Gasket is factory installed on perimeter of
curb. After duct connection frame and duct sections have
been set on curb, gasketing supplied with connection frame
accessory should be applied over duct flanges and exposed
frame as shown in Figures 9 and 10.

Figure 12. Duct Placement (Cantilever Curb)

SUPPLY AIR DUCT BY OTHERS.
SIMILAR TO RETURN AIR DUCT
(NOT SHOWN).

SIDE OVERHANG POSITION SHOWN
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DUCT INSTALLATION
AFTER UNIT PLACEMENT

Duct installation after unit placement is not recommended.
If ductwork must be installed after the unit is placed on the
curb, one of the duct connection frame systems should still
be used. Apply gasketing to the curb and duct connection
frames before unit placement as shown in Figures 8, 9 and

10. (Gasket is factory installed on cantilever curb perimeter.)
The duct sections should be fastened to the vertical flanges
of the connection frame and curb and sealed as required.
Ducts must never be fastened to the bottom of the unit so
that the base pan is penetrated.

HANDLING & RIGGING

GENERAL HANDLING
1. To assist in determining rigging requirements, unit weights
are shown in Table 1.

2. Provisions for forks have been included in the unit base
frame on three sides. If unit is moved by forklift, no other
fork locations are approved.

CAUTION: If units are to be lifted two at a time, the fork
holes on the condenser end of the unit MUST NOT be
used. Minimum fork length required is 42” to prevent
damage to unit; 48” is recommended.

3. Do not stand or walk on unit.

4. Do not drill holes anywhere in panels or in base frame of
unit.

5. Unit access panels provide structural support. Do not
remove any access panels until unit has been installed on
roof curb or field supplied structure.

6. Do not roll unit across finished roof without prior approval
of owner or architect. Do not skid or slide on any surface
as this may damage unit base.

7. The unit must be stored on a flat, level surface.

8. Protect the condenser coil because it is easily damaged.
RIGGING DETAILS

1

Units must be lifted by the four lifting holes located at the
base frame corners.

2. Lifting cables should be attached to the unit with shackles
as shown in Figure 13.

3. The distance between the crane hook and the top of the
unit must not be less than 60”.

4. Two spreader bars must span over the unit to prevent
damage to the cabinet by the lift cables. Spreader bars

Figure 13. Rigging

LIFT OVER APPROX.
CENTER OF UNIT

SPREADER BARS
MUST BE USED

FORK HOLES (3 SIDES)
SEE CAUTION IN TEXT

REFER TO TABLE 1
FOR UNIT WEIGHT

SHACKLE

UNIT BASE

must be of sufficient length so that cables do not come
in contact with the unit during transport.

5. Remove wood struts mounted beneath unit base frame
before setting unit on roof curb. These struts are intended
to protect unit base frame from forklift damage. Removal
is accomplished by extracting the sheetmetal retainers and
pulling the struts through the base of the unit. Refer to rig-
ging label on the unit.

UNIT INSTALLATION ON ROOF CURB

UNIT LOCATION

NOTE: Units may look identical but can have significant in-
ternal differences. Check specific unit location carefully (refer-
ring to plans if necessary) prior to setting unit.

CURB INSTALLATION

Proper unit installation requires that the roof curb be firmly
and permanently attached to the roof structure. Check for ade-
quate fastening method prior to setting unit on curb. Insure
that top of duct connection frame is flush with top of roof curb.
Refer to the “Roof Curb Assembly & Installation” section of
this manual.

GASKET

Check top of curb, duct connection frame and duct flanges
to make sure gasket has been applied properly. Gasket should
be firmly applied to top of the curb perimeter, duct flanges
and any exposed duct connection frame. If gasket is loose,
re-apply using strong weather resistant adhesive.
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PROTRUSIONS

Inspect curb to insure that none of the utility services (elec-
tric, steam, hot water) routed through the curb protrude above
the curb. DO NOT ATTEMPT TO SET UNIT ON CURB IF
PROTRUSIONS EXIST.

UNIT INSTALLATION

Lower unit carefully onto roof curb. While rigging unit, center
of gravity may cause condenser end to be slightly lower than
supply/return air end. Bring condenser end of unit into align-
ment with the curb. With condenser end of unit resting on
curb member and using curb as a fulcrum, lower opposite
end of unit until entire unit is seated on curb.

RIGGING REMOVAL

Remove spreader bars, lifting cables and other rigging equip-
ment. CAUTION: Do not allow crane hooks and spreader bars
to rest on roof of unit.




HORIZONTAL DISCHARGE DUCT CONNECTIONS

A %" duct flange is provided for making duct connections Table 3. Horizontal Duct Connection Dimensions
on units with the optional factory installed horizontal discharge ST T ) BT

‘ configuration. Refer to Figure 14. Units not equipped with an

economizer may be converted from vertical to horizontal
discharge in the field by using accessory number 554214A-01
(CUROQ75 thru 100) or 554214A-02 (CUR110 thru 150).

NOTE: Flexible duct connectors between the unit and ducts
are recommended. Insulate and weatherproof all external
ductwork and joints as required and in accordance with local
codes.

17%e
52 20% 2513/

Figure 14. Horizontal Discharge Duct Connections

OUTSIDE AIR
INTAKE

OUTSIDE A

Vi

ELECTRICAL INSTALLATION

GENERAL INSTRUCTIONS Figure 15. Through-the-curb Electrical Entrance Locations
1. The main power supply wiring to the unit and low voltage
wiring to accessory controls must be done in accordance
with these instructions, the latest edition of the National
Electrical Code (ANSI/NFPA 70), and all local codes and
ordinances. All field wiring shall conform with the
temperature limitations for Type T wire (63°F/35°C rise).

L ]

|
o
|

CONDENSER

2. Main power and low voltage wiring may enter the unit e

through the side or, with some models and curb configura-
tions, through the roof curb and base frame. Refer to
Figures 16 and 17 for external electrical entrance locations.
Refer to Table 4 and Figures 8, 9, 10 and 15 for through-
the-curb electrical entrance locations. Install conduit con-
nectors at the desired entrance locations. External con-
nectors must be weatherproof. All holes in unit base must
be sealed (including around conduit nuts) to prevent water
leakage into building. All required conduit and fittings must
be supplied by others.

1

RETURN SUPPLY

3. Itis recommended that an independent 115V power source
be brought to the vicinity of the rooftop unit for portable . i
lights and tools used by the service mechanic. el

‘ WARNING: Do not tamper with factory wiring. The internal
power and control wiring of these units is factory installed and
each unit is thoroughly tested prior to shipment. Contact your

local representative or the factory if assistance is required.

S
®
e\

IM 475 / Page 11




Table 4. Through-the-curb Electrical Entrance Locations (Refer to Figure 15)

NOTES:
. Protect wiring from sharp edges. Follow National Electrical Code and all local codes and ordinances. Do not route wires through removable access panels.

. Locations 7* and 8* require wiring to exit unit through the base rail and then re-enter unit at the external electrical entrance locations shown in Figures 16

and 17. Refer also to Figure 9.

prevent water entry into the building.
. Knock-outs are provided at locations 3, 4, 5 and 6.
If an external field supplied disconnect is used, the power wiring will route as follows:

1

2

3. Locations 1 and 2 require wiring to be routed through back of main control box. Refer to Figure 10. CAUTION: Conduit and fittings must be weathertight to
4

5.

a. POWER ENTRY LOCATION OTHER THAN 8: Exit unit via side location shown in Figures 16 and 17. Then enter disconnect box, connect to the disconnect,

and leave the disconnect box. And then enter the unit again at the side location shown in Figures 16 and 17.

b. POWER ENTRY AT LOCATION 8*: Exit the unit via base rail as shown in Figure 9. Then enter the disconnect box, connect to the disconnect, and leave

the disconnect box. And then enter the unit again at the side location shown in Figure 17.
*It may be easier to prenetrate the roof outside the curb rather than use Locations 7 and 8.

Figure 16. External Electrical Entrance Locations (Electric Heat Units)

INTERNAL DISCONNECT

ACCESSORY MOUNTING LOCATION

Figure 17. External Electrical Entrance Locations (Non-electric Heat Units)

INTERNAL DISCONNECT
ACCESSORY MOUNTING LOCATION

) _ LOW VOLTAGE

MAIN POWER
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MAIN POWER WIRING

1. The main power supply for the CUR075 thru 150 rooftop
units shall be three phase, three wire. The unit is factory
wired for the voltage shown on the unit dataplate.

NOTE: If supply voltage is 208V, lead on primary of
transformer T1 must be moved from the 230V to the 208V
tap.

2. Main power wiring should be sized for the minimum wire
ampacity shown on the unit dataplate. Size wires in ac-
cordance with the ampacity tables in Article 310 of the Na-
tional Electrical Code. If long wires are required, it may
be necessary to increase the wire size to prevent excessive
voltage drop. Wires should be sized for a maximum of 3%
voltage drop.

CAUTION: Aluminum wire must not be used.

3. A weathertight disconnect switch, properly sized for the
unit total load, must be field installed. A non-fused inter-
nal disconnect accessory is available which fits into the
units at the locations shown in Figures 16 and 17. Knock-
outs for mounting disconnect are provided in the exterior
panels. Refer to instructions packaged with disconnect ac-
cessory (Bulletin No. IM 465) for installation procedure. An
external, field supplied disconnect may be mounted on the
same fixed exterior panel shown in Figures 16 and 17,

NOTE: Do not cover dataplate with field supplied discon-
nect switch.

4. Accessory disconnect switches are not fused. The power
leads must be protected at the point of distribution in ac-
cordance with the unit dataplate.

5. All units must be electrically grounded in accordance with
local codes or, in the absence of local codes, with the latest
edition of the National Electrical Code (ANSI/NFPA 70).
A ground lug is provided for this purpose. Size grounding
conductor in accordance with Table 250-95 of the National
Electrical Code. DO NOT use the ground lug for connec-
ting a neutral conductor.

6. Power wiring should be connected to the main power ter-
minal block. This terminal block is located within the main
control box on units without electric heat (PB1) and within
the electrical heat control box on units with electric heat
(PB3).

7. Supply voltage to the rooftop unit must not vary by more
than 10% of the value indicated on the unit dataplate.
Phase voltage unbalance must not exceed 2%. Contact
local power company for correction of improper voltage or
phase unbalance.

WARNING: Failure of unit due to operation on improper line
voltage or with excessive phase unbalance constitutes pro-
duct abuse and may cause severe damage to the unit elec-
trical components.

LOW VOLTAGE CONTROL WIRING

SPACE THERMOSTAT

1. A 24V thermostat must be field installed. It may be pur-
chased with the unit or field supplied. All cooling and
heating systems available in Models CURO075 thru 150 are
2-stage. (Controls and valves are field supplied in hydronic
or steam heat units.) Thermostats may be programmable
or electromechanical as required.

2. Locate thermostat or remote sensor in the conditioned
space where it will sense average temperature. Do not
locate the device where it may be directly exposed to sup-
ply air, sunlight or other sources of heat. Follow installa-
tion instructions packaged with the thermostat.

3. Use #16 AWG wire for 24V control wiring runs not ex-
ceeding 100 feet. Use #14 AWG wire for 24V control wir-

ing of 101 to 200 feet. Low voltage wiring may be National
Electrical Code (NEC) Class 2 where permitted by local
codes.

4. Route thermostat wires from subbase terminals to the unit.
Control wiring should enter through the unit base frame
as shown in Figure 15 or through the fixed side panel as
shown in Figures 16 and 17. Connect thermostat and any
accessory wiring to low voltage terminal block TB1 in the
main control box as shown in Figures 18, 19, 20, 21 or 22,

NOTE: Field supplied conduit may need to be installed
depending on unit/curb configuration.

NIGHT SETBACK THERMOSTAT

& TIMECLOCK (OPTIONAL)
. If a programmable type thermostat is not used, start/stop
operation may be controlled with a field installed timeclock
either purchased with the unit or field supplied. A night
setback thermostat may also be incorporated for reduced
space temperature control during unoccupied periods.
Refer to Figures 20, 21 and 22,

2. Timeclock and night setback field wiring may be routed
to the rooftop unit with the thermostat wiring.

3. Timeclocks require a separate continuous power supply
for operation of the timer motor. The timeclock accessory
available from SnyderGeneral (711956B-01) requires a
120V/60Hz power supply.

4. Thermostats to be used for night setback may be pur-
chased with the unit. If provided locally, they should be
Honeywell Model T834 or equal. Follow installation instruc-
tions provided with the thermostat.

REMOTE STATUS PANEL (OPTIONAL)

. Remote status panel accessories are available for use with
the rooftop unit and require field installation and wiring.
(Optional unit mounted status monitor module must be pro-
vided for remote status indication.) Panels may be
equipped with or without switches and are field converti-
ble to 4 or 6 light indication. Follow installation instructions
furnished with the status panel. Refer to Figures 18, 19 and
21,

2. Indication only (non-switching) status panel must be used
with Honeywell T7300 programmable thermostat.

3. Wiring between unit, thermostat and status panel may be
24V NEC Class 2 where permitted by local codes. Wire
runs up to 100 feet may use #16 AWG wire.

SPECIAL VENTILATION (OPTIONAL)
. If the special ventilation accessory relay is to be used with
the unit, a field supplied device with a set of normally open
contacts must be field installed as shown in Figures 18,
19, 20, 21 and 22.

2. Wiring to field supplied special ventilation device may have
to be 24V NEC Class 1. Specific application must be in-
stalled in accordance with the National Electrical Code and
all local codes and ordinances.

ECONOMIZER & 2-POSITION MOTOR OPTION
CUR rooftop units may be equipped with an economizer or
2-position motorized damper option. When these motorized
damper controls are used in conjunction with a timeclock (ex-
ternal or within programmable thermostat), a normally open
(unoccupied) set of timeclock contacts may be wired between
unit terminals R and D as shown in Figures 18, 20, 21 and
22. This configuration will cause the spring-return damper
motor to close completely during the unoccupied period.
If a timeclock is not used (or if it is used and fan switch
is set to AUTO), unit terminals D and 18 should be jumped
together as shown in Figures 19, 20, 21 and 22. This configura-
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tion will cause the spring-return damper motor to close com-

pletely whenever the fan is off.

HOT WATER & STEAM HEAT OPTION

Factory installed or accessory hot water or steam coils are

Figure 18. Field Wiring With Honeywell T7300A Thermostat, Q7300B Subbase with Switching and W950A (Indication

available for use with the unit. The valve and all controls re-
quired to operate it and the fan must be field supplied. One

method of controlling the fan is shown in Figure 22.

Only) Status Panel. (Economizer or Motorized Damper Option Energized by Timeclock.)

NOTES:

1. On units not equipped with filter flag option,
eliminate connection between unit terminal 5
and status panel terminal 5.

2. On units not equipped with fan switch option,

eliminate connection between unit terminal 6

and status panel terminal 6.

When using remote sensor, system configura-

tion switch #5 on subbase must be set to OFF.

. If unit is equipped with heating section, ther-

mostat terminal RH must be connected to ter-
minal RC.

5. On units not equipped with economizer or
motorized damper option, eliminate connec-
tions between thermostat RC and A1 ter-
minals, and between thermostat A2 and unit
D terminals.

Figure 19. Field Wiring With Honeywell T7300A Thermostat, Q7300B Subbase with Switching and W950A (Indication
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Only) Status Panel. (Economizer or Motorized Damper Option Energized with Fan.)

NOTES:

1. On units not equipped with filter flag option,
eliminate connection between unit terminal 5
and status panel terminal 5.

2. On units not equipped with fan switch option,

eliminate connection between unit terminal 6

and status panel terminal 6.

When using remote sensor, system configura-

tion switch #5 on subbase must be set to OFF.

If unit is equipped with heating section, ther-

mostat terminal RH must be connected to ter-

minal RC.

5. On units not equipped with economizer or
motorized damper option, eliminate connec-
tion between unit terminals D and 18.

LEGEND:
(© FIELD WIRED TO UNIT TERMINAL

(® FIELD WIRED TO DEVICE

:O’\ LIGHT

- = == == FIELD WIRING
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Figure 20. Field Wiring With Honeywell T874D Thermostat and Q674E Subbase with Switching (or Equivalent).

NOTES: NIGHT STAT SPECIAL VENT - CUR UNIT
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Figure 21. Field Wiring With Honeywell T874D Thermostat, Q674D Subbase without Switching (or Equivalent) and
WO50E Status Panel.

NOTES: STATUS PANEL THERMOSTAT
1. On units not equipped with filter flag option, vear
eliminate connection between unit terminal 5 ‘E!‘L—é' ------- t——© B
and status panel terminal 5. 1T -—f—————_ +1-©
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ized damper option, unit terminal D should be e -
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Figure 22. Typical Method to Control Fan on Hydronic Unit. (Honeywell T874D Thermostat and Q674E Subbase with
Switching Shown.)

NOTES: NIGHT STAT SPECIAL VENT o CUR UNIT
1. Field supplied relay RH required. Additional =5 e By, -
RH contacts (not shown) may control hot water THERMOSTAT ' ' !
or steam valve. ! ! l
2. If unit is equipped with economizer or motor- : - !
ized damper option, unit terminal D should be t——y-t : .__l..q...--_.l ________ -+ -©
connected either to unit terminal 18 or to 1 >
timeclock as shown. If D is connected to 18, & 1+--4 B oy e TR oy b
economizer or 2-position motor will be enabled ' ,—'é: e - )
with fan. If D is connected to timeclock, econo- = 1
mizer or 2-position motor will be enabled in O I el G SRR “4-9
“occupied” mode. Rl o i o o v e o e o e L9
b to-mmmcemmmmmmmemee e —+-©
LEGEND: HYDRONIC RELAY .
© FIELD WIRED TO UNIT TERMINAL O R T O o Bt el @
@® FIELD WIRED TO DEVICE ® e

= wnwm on == F|IELD WIRING

GAS SUPPLY PIPING

Improper installation, adjustment, alteration, service or maintenance can cause injury or property damage. Refer
to the User’s Information Manual provided with this furnace. For assistance or additional information, consult a
qualified installer, service agency or the gas supplier.

LOCATION AND INSTALLATION

1. The gas supply piping location and installation on the roof- is %2” NPT on 105 and 140 MBH furnaces and %" NPT

top unit must be in accordance with local codes or, in the
absence of locals codes, with ordinances of the latest edi-
tion of the National Fuel Gas Code (ANSI Z223.1).

A manual gas shutoff valve must be field installed ex-
ternal to the rooftop unit. In addition, a drip leg must be
installed near the inlet connection. A ground joint union
connection is required between the external shutoff valve
and the unit connection to the gas valve to permit removal
of the burner assembly for servicing. Union should be
located near gas valve as shown in Figure 23. Route gas
piping to unit so that it does not interfere with the removal
of access panels. Piping must be supported and aligned
to prevent strains or misalignment of the manifold
assembly. Refer to Figure 23.

ALIGNMENT OF BURNERS WITH FURNACE TUBES
IS CRITICAL FOR GOOD COMBUSTION.

RIGIDLY SUPPORT AND ALIGN PIPING SUCH THAT
IT DOES NOT DISPLACE OR TURN MANIFOLD OR
CONTROL VALVE WHEN MAKING CONNECTION.

. All units are furnished with standard female NPT pipe con-

nections. Connection pipe sizes for CUR075 thru 150 units
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on 210, 245 and 280 MBH furnaces.

The size of the gas supply piping to the unit must be
based on length of run, number of units on the system,
gas characteristics, BTU requirement and available sup-
ply pressure. All piping must be done in accordance with
local codes or, in the absence of local codes, with the latest
edition of the National Fuel Gas Code (ANSI Z223.1).

NOTE: The gas connection size at the unit does NOT
establish the size of the supply line.

. CAUTION: These units are designed for either natural or

LP gas and are specifically constructed at the factory for
only one of these fuels. The fuels are NOT interchangeable.
However, the furnace can be converted in the field from
one fuel to the other with the appropriate factory kit. Only
a qualified contractor, experienced with natural and pro-
pane gas systems, should attempt conversion. Kit instruc-
tions must be followed closely to assure safe and reliable
unit operation.

. With all units on a common line operating under full fire,

natural gas main supply pressure should be adjusted to
approximately 7.0” W.C., measured at the unit gas valve.
If the gas pressure at the unit is greater than 10.5” WC.,
the contractor must furnish and install an external type,
positive shutoff service pressure regulator. The unit will not
function satisfactorily if supply gas pressure is less than




55” W.C. or greater than 105" W.C.
NOTE: A minimum horizontal distance of 48" between
the regulator and the furnace flue discharge is required.

. With all units on a common line operating under full fire,
LP gas main supply pressure should be at least 11.0” W.C.
and must be no greater than 13.0” W.C., measured at the
unit gas valve. Unit will not function satisfactorily if supply
gas pressure is less than 11.0” W.C. or greater than 13.0”
WC.

. All pipe connections should be sealed with a pipe thread
compound which is resistant to the fuel used with the fur-
nace. A soapy water solution should be used to check all
joints for leaks.

A 4" NPT plugged tap is located on the entering side
of the gas valve for test gauge connection to measure
supply (main) gas pressure. Another 4" tap is provided
on the side of the manifold for checking manifold pressure.

CAUTION: The furnace and its individual shutoff valve
must be DISCONNECTED from the gas supply system dur-
ing any pressure testing of that system at test pressures
in excess of 2 psig (138” W.C.)

CAUTION: The furnace must be ISOLATED from the gas
supply piping system by closing its individual manual

Figure 23. Gas Supply Piping

shutoff valve during any pressure testing equal to or less
than 2 psig.

. There must be no obstruction to prevent the flow of com-

bustion and ventilating air. A vent stack is not required and
must never be used. The power ventor will supply an ade-
quate amount of combustion air as long as the air
passageways are kept free of any obstructions and the
recommended external unit clearances are maintained.

AWARNING

Units equipped with gas heating must not be
operated in an atmosphere contaminated with
chemicals which will corrode the unit such as
halogenated hydrocarbons, cleaning solvents,
refrigerants, pool exhaust, etc. Exposure to these
compounds may cause severe damage to the gas
furnace and result in Iimproper or dangerous opera-
tion. Operation of the gas furnace in such a con-
taminated atmosphere constitutes product abuse
and will void all warranty coverage by the manufac-
turer. Questions regarding specific contaminants
should be referred to your local gas utility.

SHUTOFF VALVE

PRESSURE REGULATOR
(IF REQUIRED)

+——— MANIFOLD
PRESSURE TAP

——— SUPPLY GAS
PRESSURE TAP

—— GAS VALVE

R

GROUND JOINT UNION

STREET ELL REQUIRED
IF 3/4” PIPE
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STEAM & HYDRONIC PIPING

LOCATION AND INSTALLATION

1. CURO075 thru 150 rooftop units furnished with hot water or
steam coils require that supply and return lines be routed
inside the curb and through the bottom of the unit. Exter-
nal lines are not recommended due to their exposure to
freezing temperatures and interference with panel removal
and service.

NOTE: The side overhang curb configuration (refer to
Figure 10) is not recommended for use with hydronic units.

2. Locate openings within the shaded area indicated in Figure
24. Openings for supply and return lines must be field cut
in the embossment on the bottom of the unit.

3. Piping within the unit should be limited to only supply and
return lines plus pipe unions to facilitate coil removal. All
controls, valves, balancing cocks, strainers, etc. (fur-
nished by others) should be located in the building.

4. Coil connection sizes for both hot water and steam are 212"
NPT.

5. Upon completion of piping installation, all pipe openings
in the unit must be sealed with plastic or rubber grommets,
or with caulking compound to prevent pipe chaffing and
air leakage.

6. CAUTION: Water coils must be protected from freezing
(glycol, draining, etc.). Coil failure and water damage which
results from freezing is not the responsibility of Snyder
General Corporation.

STEAM COIL PIPING
RECOMMENDATIONS

1. Be certain that adequate piping flexibility is provided.
Stresses resulting from expansion of closely coupled pip-
ing and coil arrangement can cause serious damage.

2. Do not reduce pipe size at the coil return connection. Carry
return connection size through the dirt pocket, making the
reduction at the branch leading to the trap.

3. It is recommended that vacuum breakers be installed on
all applications to prevent retaining condensate in the coil.
Generally, the vacuum breaker is to be connected between
the coil inlet and the return main. However, if the system
has a flooded return main, the vacuum breaker should be

Figure 24. Steam and Hydronic Piping Location
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open to the atmosphere and the trap design should allow
venting of large quantities of air.

. Do not drain steam mains or take-offs through coils. Drain

mains ahead of coils through a steam trap to the return line.

Do not attempt to lift condensate when using modulating
or on-off control.

Pitch all supply and return steam piping down a minimum
of 1 inch per 10 feet in direction of flow.

STEAM TRAP RECOMMENDATIONS

1.

Size traps in accordance with trap manufacturer’s recom-
mendations. Be certain that the required pressure differen-
tial will always be available. Do not undersize.

. Float and thermostatic or bucket traps are recommended

for low pressure steam. Use bucket traps on systems with
on-off control only.

. Locate traps at least 12” below the coil return connection.
. Always install strainers as close as possible to the inlet side

of the trap.

CONDENSATE DRAIN CONNECTION

Figure 25. Internal Condensate Drain Routing

1. All units are equipped with a flexible tube condensate trap
which may be connected to either side of the drain pan
as shown in Figure 25.

CAUTION: The end of the tube must be routed through
the insulation and top of base rail so that the condensate
has free access to the roof or external drainage system.
Knock-outs are provided in the base rails. The unused hole
on the opposite side of the drain pan must be blocked with
the plug provided.

2. Drainage of condensate directly onto the roof may be ac-
ceptable; refer to local code. It is recommended that a small
drip pad of either stone, mortar, wood or metal be pro-
vided to prevent any possible damage to the roof.

3. If condensate is to be piped into the building drainage
system, the drain line must penetrate the roof external to
the unit. Refer to local codes for additional requirements.
The flexible tube condensate trap may be connected to
an external drain line with a hose clamp.
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4. Due to the fact that drain pans in any air conditioning unit
will have some moisture in them, algae and fungus will
grow due to airborne bacteria and spores. Periodic clean-
ing is necessary to prevent this build-up from plugging the
drain and causing the drain pan to overflow.

CAUTION: The drain pan should also be kept clean to pre-
vent the spread of disease. Cleaning should be performed
by qualifed personnel.

UNIT OPTIONS

The following options may be factory or field installed (except
where noted). Field installation is to be performed only by
qualified personnel who are familiar with local codes and
regulations and experienced with this type of equipment. Field
installation instructions are provided with each accessory kit.

NOTE: This is a partial listing of the optional accessories
available. Refer to product catalog and price list for a com-
plete listing and part numbers.

LOW AMBIENT CONTROL (Ref. also IM 460)

Standard on all units is a thermostat (TC1) which controls con-
denser fan 1 in response to a combination of ambient and
condenser air temperatures. The cut-in and cut-out tempera-
tures for TC1 are 75°F and 55°F, respectively.

The low ambient control option will allow the unit’s refrigera-
tion system to operate in outdoor temperatures as low as 0°F
by automatically cycling condenser fan 2 in response to con-
denser pressure.

Each refrigerant circuit is equipped with an independent
condensing pressure control (PC1, PC2 and, on CUR 125 thru
150 units, PC3) set to open at 150 psig and close at 225 psig.
These control condenser fan motor 2 in response to head
pressure.

In addition to the condensing pressure switches, the low
ambient option includes replacement low pressure switches
(LP1, LP2, and on CUR125 thru 150 units, LP3) with a lower
control band than the standard switches. These are provid-
ed to eliminate nuisance tripping which could otherwise occur
during low ambient operation. The cut-in and cut-out pres-
sures for the switches are 40 psig and 10 psig, respectively.

HIGH PRESSURE CONTROL
(Ref. also IM 461)

The high pressure control option provides a way of in-
dependently shutting down each compressor in each
refrigerant circuit if the circuit’s condenser pressure rises too
high. The high pressure switch works in conjunction with an
impedance relay which prevents the compressor from start-
ing until the control circuit is de-energized. This compressor
lock-out characteristic is intended to alert maintenance per-
sonnel to a possible system problem, and to prevent com-
pressor cycling. Causes of high condenser pressure may in-
clude non-condensables in the system, refrigerant overcharg-
ing, dysfunctional condenser fans, or a dirty condenser coil.
Any problem should be corrected before resetting the control.

SEQUENCE OF OPERATION: If the pressure in the con-
denser rises above 400+ 10 psig, the high pressure switch
(HP1, HP2 or, on CUR125 thru 150 units, HP3) opens, thereby
energizing the impedance relay (R1, R2 or, on CUR125 thru
150 units, R3). The impedance relay locks itself on by open-
ing its normally closed contacts in series with the high
pressure switch. The compressor contactor is de-energized
because the voltage drop across the impedance relay coil is
so high.

To reset the high pressure control, the condenser pressure
must drop below 300 +20 psig. In addition, power must be
removed from the impedance relay’s coil by (1) raising the set-
point of the thermostat, (2) disconnecting the thermostat wire
from the R terminal on TB1 terminal block or (3) opening the
disconnect switch. On units equipped with pumpdown,
remove power from the coil by opening the disconnect switch.

The freezestat control option is intended to protect the unit’s
refrigeration system from liquid slugging due to evaporator
coil freeze-up. One control (TC7) senses the coil temperature.
When the coil temperature drops below the cut-out setpoint
of the control, it breaks the refrigeration control circuit, thereby
de-energizing any operational compressors. The cut-out set-
point is adjustable (15°F to 32°F), providing flexibility for dif-
ferent loading and airflow conditions. The cut-in setpoint is
fixed at 39°F.

FIRESTAT CONTROL (Ref. also IM 457)

The firestat control option is intended to shut the unit down
in case of a fire in the building. The option can include a sup-
ply air sensing thermostat, a return air sensing thermostat,
or both. If either firestat is exposed to an air temperature over
its setpoint, it will open, de-energizing the entire low voltage
control circuit. As a result, any heating or cooling operation
will be discontinued, the supply fan will shut down and the
optional motorized outside air damper will close completely.
The return air firestat TC5 is set to open at 125°F. The sup-
ply air firestat TC6 is set to open at 125°F on cooling only
units and 240°F on heating/cooling units. Both firestats must
be manually reset.

MOTORIZED OUTSIDE AIR DAMPER
(Ref. also IM 453)

The motorized outside air option will provide 2-position con- .
trol of the outside air damper. The open and closed positions
of the damper may be set by adjusting the damper linkage
arrangement.
The motorized outside air damper is energized through unit
terminal D in two ways. It can be energized (1) with the fan,
by connecting terminals D and 18 on terminal block TB1 or
(2) with a 24-hour timeclock (refer to Figures 18, 20, 21 and
22). Whenever terminal D is energized, the outside air damper
will open to its set position. Whenever terminal D is de-
energized, the spring-return motor will fully close the outside
|

FREEZESTAT CONTROL (Ref. also IM 456)
|
\
|
|
|
|
|

air damper.

ECONOMIZER (Ref. also IM 451)

The economizer option will allow the building to utilize free
outdoor cooling at times when mechanical cooling would
otherwise be activated. The economizer control determines
the suitability of the outdoor air by comparing its total heat
content (enthalpy) with (1) an enthalpy control setpoint or (2)
the total heat content of the return air. The latter scheme will
provide the most economy and requires the use of the Return
Air Enthalpy Control option or accessory. In either case, the
economzer is activated by the space thermostat and functions
as a true first stage of cooling. Figure 26 shows the tempera-
ture/humidity relationships for the various enthalpy control set-
points available under scheme (1) above.

Mechanical cooling is controlled independently of the
economizer so that it is possible for both to operate
simultaneously. This feature provides better temperature con-
trol without sacrificing economy.

SEQUENCE OF OPERATION: The economizer is ener-
gized through unit terminal D in two ways. It can be ener-
gized (1) with the fan, by connecting terminals D and 18 on
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terminal block TB1 or (2) with a 24-hour timeclock (refer to
Figures 18, 20, 21 and 22). Whenever terminal D is de-
energized, the spring-return motor will fully close the outside
air damper. If terminal D is energized and the thermostat is
not calling or the outside air is not suitable for cooling, the
outside air damper will be held at minimum position. The
damper will be at minimum position in the heating mode.

When the building space temperature rises above the first
stage setpoint of the thermostat, the first stage cooling cir-
cuit will be energized through unit terminal Y1 and the sup-
ply fan (if not set for continuous operation) will be energized
through unit terminal G. If the enthalpy of the outside air is
below the economizer setpoint (single enthalpy option) or the
return air enthalpy (differential enthalpy option), the outside
air damper will be proportioned open (and the return air
damper will be proportioned closed) to maintain a discharge
air temperature of between 50°F and 56°F. An LED on the
economizer module face will light to indicate low outdoor air
enthalpy. If the outside air is unable to keep up with the
building load, the space temperature will rise above the se-
cond stage setpoint of the thermostat. If the outside air is still
suitable for cooling, the economizer module will cycle on the
first stage compressor. Note that as the discharge air tempera-
ture drops, the economizer will start to close off the outdoor
air damper.

If the enthalpy of the outside air is above the economizer
setpoint (single enthalpy option) or the return air enthalpy (dif-
ferential enthalpy option), the economizer will keep the out-
side air damper at minimum position, and the thermostat will
cycle on compressors as required.

Figure 26. Enthalpy Control Setpoints
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SPECIAL VENTILATION/SMOKE CONTROL
(Ref. also IM 463)

The special ventilation option is intended to be used with a
field supplied device (having normally open contacts); typically
a smoke detector. Refer to Figures 18, 19, 20, 21 and 22. When
activated, all cooling and heating will be shut down, the supply
fan will be energized and the optional economizer or motor-
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ized outside air damper will be opened completely to admit
the maximum amount of ventilation air. A multi-pole relay (R10)
performs the required switching in the unit. This optional or
accessory relay plugs into a socket which is standard on all
units.

SEQUENCE OF OPERATION: If there is a special ventila-
tion condition in the building, the field supplied device should
make a contact closure, energizing unit terminal SV. Relay
R10 is energized which simultaneously performs four func-
tions:

1. Contacts between relay R10 terminals 1 and 9 open and
contacts between 9 and 5 close, bypassing thermostat con-
trol and energizing supply fan contactor M10.

2. Contacts between R10 terminals 4 and 12 open and con-
tacts between 12 and 8 close, bypassing timeclock or ther-
mostat control and energizing the damper motor DM.

3. Normally closed contacts between R10 terminals 11 and
3 open, thereby de-energizing any heating or cooling that
may be on.

4. Normally open contacts between R10 terminals 6 and 10
close, thereby jumping out the minimum position poten-
tiometer on the optional economizer. As a result, the out-
side air damper will open completely.

POWER SAVER THERMOSTAT
(Ref. also IM 468)

The power saver thermostat option is intended to provide
energy savings by locking out a stage of electric heating when
the ambient temperature is above the thermostat’s setpoint.
The setpoint of the power saver thermostat (TC15) is adjust-
able.

LOCAL/REMOTE STATUS MONITOR
(Ref. also IM 464)

The local/remote status option will monitor and provide status
indication of the following conditions: Cool On, Cool Fail, Heat
On, and Heat Fail. Clogged Filter and Fan On status indica-
tion require separate accessories.

LOCAL STATUS INDICATION: The “heart” of the status
monitor option is a printed circuit board (PCB1) which is plugg-
ed into socket P3 located in the main control box. LED lights
on PCB1 provide local status indication for each refrigeration
circuit, the heating system and the filter (if Clogged Filter ac-
cessory is furnished). The green LED indicates ON status and
the red LED indicates FAIL status.

REMOTE STATUS INDICATION: The status monitor module
(PCB1) will provide remote status indication if a remote status
panel accessory is connected to the unit terminal block TB1
as shown in Figures 18, 19 and 21. On the remote panel, there
is only one Cool On and one Cool Falil light. If any refrigera-
tion circuit is on or if any circuit has failed, the appropriate
indicator will light.

If furnished, the fan switch accessory will provide indica-
tion (remote only) of Fan On status. Since this is a differential
pressure switch, false indication will never occur due to
overload tripping, broken belts, etc.

Labels are included with the remote status panel to iden-
tify the light functions. Two panel covers are provided for four-
or six-light applications.

HOT GAS BYPASS
(Factory Installed Option Only)

Hot gas bypass is a system for maintaining evaporator
pressure at or above a minimum value when the refrigera-
tion system is operating under low load conditions. The reason
for doing this is to prevent evaporator coil freeze-up, to pre-
vent excessive compressor cycling and to keep refrigerant




velocity in the evaporator high enough for proper oil return
to the compressor.

The hot gas bypass valve is factory set to begin opening
at 57 psig suction pressure (32°F for R22) when the gas
charged bulb is in a 60°F ambient temperature. Since the
bulb is factory mounted in the discharge air, and discharge
air temperatures are usually around 60°F, the valve should
begin opening at 57 psig.

At a given bulb temperature, the valve opening pressure
setting can be adjusted over a 15 psi range by changing the
pressure of the gas charge in the adjustable bulb. At a 60°F
bulb temperature, the range is 52 to 67 psig (refer to Figure
27). To raise the valve opening pressure setting, remove the
cap on the bulb and turn the adjustment screw clockwise. To
lower the setting, turn the screw counterclockwise. One turn
is equivalent to a change of about 1 psi. Do not force the ad-
justment beyond the range for which it is designed or damage
to the assembly will occur.

The valve opening pressure setting can also be changed
by changing the air bulb ambient temperature. For every
change of 7°F in the bulb temperature, the opening pressure
will change 1 psi in the same direction. For example, if the
air bulb (factory setting) were strapped to a 102°F liquid line,
the valve opening pressure would increase 6 psi to 63 psig
(refer to Figure 27).

The circuit cooling capacity reduction of the hot gas bypass
valve will vary significantly with operating conditions, but is
about 4 tons. The valve will operate at full capacity when the
suction temperature has dropped about 6°F (7 to 8 psi for
R22) relative to the suction temperature at valve opening.

On units equipped with optional pumpdown, the hot gas
bypass option will include a solenoid valve which is mounted
upstream from the hot gas bypass valve. The solenoid valve
is energized (opened) when the thermostat makes a first stage
cooling call.

Figure 27. Hot Gas Bypass Valve Adjustment
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CHECK, TEST & START PROCEDURE

A WARNING

ELECTRIC SHOCK HAZARD. Could cause severe injury or death. Failure to bond the frame of this equipment to
the building electrical ground by use of the grounding terminal provided or other acceptable means may result
in electrical shock. Disconnect electric power before servicing equipment. Service to be performed only by qualified

personnel.

BEFORE START-UP
A WARNING

MOVING MACHINERY HAZARD

DISCONNECT POWER TO THIS UNIT AND PADLOCK
AT “OFF” BEFORE SERVICING THE FANS.

This procedure has been prepared as a guide for the proper
Check, Test & Start of the rooftop unit.

The Check, Test & Start procedure provides a step-by-step
sequence which, if followed, will assure the proper startup
of the equipment in the minimum amount of time. Air balanc-
ing of duct system is not considered part of the Check, Test
& Start of the rooftop unit. However, it is an important phase
of any air conditioning system start-up and should be perform-
ed upon completion of the Check, Test & Start procedure.

The Check, Test & Start procedure at outside ambients be-
low 55°F should be limited to a readiness check of the refriger-
ation system with the required final check and calibration left
to be completed when the outside ambient rises above 55°F.

TOOLS REQUIRED TO PERFORM CHECK, TEST & START
Refrigeration gauge and manifold.

. Voltmeter.

Clamp-on ammeter.

Ohmmeter.

. Test lead. Minimum #16 AWG with insulated alligator clips.
. Manometer for verifying gas pressure 0 to 20” W.C.
Air temperature measuring device.

General refrigeration mechanics’ tools.

ONOO AN

TEMPORARY HEATING OR COOLING

If it is planned that the unit will be used for temporary heating
or cooling, Check, Test & Start must first be performed in ac-
cordance with this bulletin. Failure to comply with this require-
ment will void the warranty. New filters should be installed
after the machines are used for temporary heating or cool-
ing and the coils, fans, and motors checked for unacceptable
levels of construction dust and dirt.

CONTRACTOR RESPONSIBILITY

The installing contractor must be certain that:

* All supply and return air ductwork is in place and cor-
responds with installation instructions.

¢ All thermostats are mounted and wired in accordance with
installation instructions.

¢ The remote status panel (optional equipment) is installed
and wired in accordance with installation instructions.

¢ All electric power, all gas, hot water or steam line connec-
tions, and the condensate drain installation have been
made to each unit on the job. These main supply lines must
be functional and capable of operating all units simultan-
eously.

PRELIMINARY IN BUILDING
Prior to the beginning of Check, Test & Start procedures on
the roof, the following steps should be completed in the
building.

CAUTION: With the disconnect ON and the thermostat not
satisfied, the machine will run. Do not start the machine until
all the necessary pre-checks and tests have been performed.
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1. THERMOSTAT. Set the thermostat in the conditioned space
at a point at least 10°F below zone temperature. On cool-
ing only models, set the thermostat system switch on
COOL and the fan switch on AUTO. On heating/cooling
models, set the thermostat system switch on AUTO and
the fan switch on AUTO.

2. TIMECLOCK (OPTIONAL). Set the timeclock in the day
or override mode.

3. NIGHT SETBACK THERMOSTAT (OPTIONAL). Set ther-
mostat at a point at least 10°F below zone temperature.

CHECK OF ROOF CURB INSTALLATION

The proper installation of the unit on the roof curb should be
checked. Any deficiencies observed should be noted in a
separate report and forwarded to the contractor. The unit and
curb assembly should have been installed level. The flashing
of the roof mounting curb to the roof should be checked,
especially at the corners, for good workmanship.

CHECK FOR MINIMUM CLEARANCES
A minimum of 36” clearance must be provided on the main
control box side of the unit. A minimum of 48” clearance is
recommended on all other sides. A clearance of 75” is
desirable on the control box side for removal of the fan shaft
or heating section.

The outside air intake must be remote from all building ex-
hausts. The condenser air intake must be remote from all ex-
hausts to assure full condenser capacity.

CHECK & REPORT DAMAGE

Damaged or missing parts, if any, should be itemized in a
separate report stating what action has been initiated by the
contractor to correct them. The absence of this information
will be the basis for assuming that the unit was complete and
in good condition on date of Check, Test & Start.

CHECK FOR OBSTRUCTIONS, FAN CLEARANCE, WIRING
During the performance of the Check, Test & Start procedure
you will have occasion to work in the various sections of the
unit. It is important that you remove extraneous construction
and shipping materials that may be found during this
procedure.

All fans should be rotated manually to check for proper
clearances and make certain that they rotate freely. Bolts and
screws that may have jarred loose during shipment to the job-
site should be checked for tightness. All electrical connec-
tions should be re-tightened.

PRE-STARTUP PRECAUTIONS
It is important to your safety that the unit has been properly
grounded during installation. Check ground lug connection
in main control box for tightness prior to closing circuit breaker
or disconnect switch.

Verify that supply voltage on line side of disconnect agrees
with voltage on unit identification plate and is within the utiliza-
tion voltage range as indicated in Table 5.

Table 5.

208-230/60/3 208/230

480/60/3 460 414

575/60/3 575 517

380/50/3 380 342

*Full load amp rating of the motors must not be exceeded.

SYSTEM VOLTAGE — That nominal voltage value assigned
to a circuit or system for the purpose of designating its voltage
class.

NAMEPLATE VOLTAGE — That voltage assigned to a piece
of equipment for the purpose of designating its voltage class
and for the purpose of defining the minimum and maximum
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voltage at which the equipment will operate.

UTILIZATION VOLTAGE — The voltage of the line terminals
of the equipment at which the equipment must give fully
satisfactory performance.

Once it is established that supply voltage will be main-
tained within the utilization range under all system conditions,
check and calculate if an unbalanced condition exists be-
tween phases. Calculate percent voltage unbalance as
follows:

® Percent @ Max. voltage deviations from
Voltage = 100 x average voltage

Unbalance @ Average voltage

GIVEN: Example — With voltage of 220, 216 and 213,

HOW TO USE THE FORMULA:
@ Average voltage=220+216+213=649+3=216

® Max. voltage deviation
from average voltage=220-216=4

® Percent
Voltage = 100 x 4 = 400 _ ;8%
Unbalance 216 216

Percent voltage unbalance must not exceed 2%.

CHECK FIELD DUCT CONNECTIONS
Verify that all duct connections are tight and that there is no
air bypass between supply and return.

CONTROL SYSTEM
CHECK, TEST & START PROCEDURE

CONTROL VOLTAGE CHECK
With disconnect switch in the open (off) position, disconnect
wire 500 from low voltage transformer T1.

Close the disconnect switch to energize T1 control
transformer.

Check primary and secondary (24V) of control transformer
Ti1.

THERMOSTAT PRELIMINARY CHECK
With disconnect switch open and wire 500 disconnected from
T1 transformer, attach one lead of ohmmeter to terminal R
on TB1 terminal block. Touch, in order, the other ohmmeter
lead to terminals Y1, Y2 and G at TB1 terminal block. There
must be continuity from terminal R to terminals Y1, Y2 and G.
R to Y1 indicates first stage cool.
R to Y2 indicates second stage cool.
R to G indicates fan (auto).
Replace wire 500 on T1 transformer.

ECONOMIZER DAMPERS & FILTERS
CHECK, TEST & START PROCEDURE

FILTER SECTION CHECK

Remove filter section access panels and check that filters are
properly installed. Note airflow arrows on filter frames. Refer
to Figure 32.

ECONOMIZER AIR CYCLE CHECK

All Options: Open disconnect switch. If economizer is not
set up to operate with timeclock (refer to Figures 19, 20, 21
and 22), install jumper wire between terminals R and D, and
disconnect jumper between terminals D and 18 on TB1 ter-
minal block (disables fan). In order to disable mechanical cool-
ing, disconnect wire 542 or optional freezestat lead from ter-
minal A7 or A8 on TB2 terminal block (labeled FREEZE). In
order to disable fan, remove thermostat wire from terminal
G.on TB1 terminal block. To disable heat on heating/cooling
units, remove thermostat wires from terminals W1-and' W2 on
TB1 terminal block. Disconnect jumper wire at terminal P or P1
on face of economizer module. Place a jumper across ter-

-



minals T and T1 on the economizer module to simulate a
warm mixed air temperature.

Standard Economizer Only: A 620 ohm resistor should
be in place across the Sy and + terminals of the econo-
mizer module. Set the enthalpy control on the face of the
module to the “A” setting. Close disconnect switch. Fresh air
damper should modulate toward its open position. In addi-
tion, the LED on the face of the economizer module should
light. Note that since the economizer is controlled by condi-
tions of outside air temperature and humidity, it may not be
possible to perform this check at outdoor temperatures above
75°F. Refer to Figure 26.

Disconnect the jumper and the mixed air sensor at T and
T1 to simulate a low mixed air temperature. Fresh air damper
should now modulate toward its full closed position.

Adjust and tighten damper motor and damper blade
linkages.

Connect jumper wire across terminals P and P1 on econo-
mizer module. This enables the minimum fresh air position
control so that outside air damper may now open to its
minimum position. Turn minimum position potentiometer
screw counterclockwise. Fresh air damper should modulate
toward its closed position. Turn minimum position poten-
tiometer screw clockwise. Fresh air damper should now modu-
late toward its open position.

Open disconnect switch. Spring return motor should close
fresh air damper 100%. Set enthalpy control to its specified
setpoint. If setpoint is not specified, it is recommended that
the enthalpy control be set at “B.”

Replace thermostat wires at terminals G, W1 and W2 on
TB1 terminal block. Reconnect wire 542 or freezestat lead
at terminal A7 or A8 on TB2 terminal block. If economizer is
to be enabled with fan, remove R to D jumper and reconnect
D to 18 jumper. Connect mixed air sensor to terminals T and
T1 on the economizer module.

Differential Enthalpy Option Only: The enthalpy control
on the face of the economizer module should be turned to the
“D” setting (full clockwise). Close disconnect switch. Gently
blow through a tube or straw into the upper left vent of the
C7400 return sensor to simulate high return air enthalpy, or
disconnect Sy terminal. Fresh air damper should modulate
toward its open position. In addition, the LED on the face of
the economizer module should light. Replace wire on Sy
terminal.

Gently blow through a tube or straw into the upper left vent
of the C7400 outdoor sensor to simulate high outdoor air en-
thalpy, or disconnect Sy terminal. Fresh air damper should
modulate toward its closed position. The LED on the econo-
mizer module should turn off. Replace wire on S, terminal.

Adjust and tighten damper motor and damper blade
linkages.

Connect jumper wire across terminals P and P1 on
economizer module. This enables the minimum fresh air posi-
tion control so that outside air damper may now open to its
minimum position. Turn minimum position potentiometer
screw counterclockwise. Fresh air damper should modulate
toward its closed position. Turn minimum position poten-
tiometer screw clockwise. Fresh air damper should now
modulate toward its open position.

Open disconnect switch. Spring return motor should close
fresh air damper 100%. Replace thermostat wires at terminals
G, W1 and W2 on TB1 terminal block. Reconnect wire 542
or freezestat lead at terminal A7 or A8 on TB2 terminal block.
If economizer is to be enabled with fan, remove R to D jumper
and reconnect D to 18 jumper. Remove jumper and connect
mixed air sensor across terminals T and T1 on the economizer
module.

ECONOMIZER FRESH AIR DAMPER SETTINGS

The minimum position potentiometer is located on the face
of the economizer module. Unless regulated by local codes
or unusual conditions exist, a 15% fresh air setting should not

be exceeded to maintain optimum heating and cooling effi-
ciency. Determine the fresh air requirement and check posi-
tion of minimum position potentiometer. Readjust if necessary.
Note that 15% fresh air does not correspond to 15% of motor
stroke.

EVAPORATOR BLOWER FAN
CHECK, TEST & START PROCEDURE

BEARING CHECK
Prior to energizing any fans, check and make sure that all
setscrews are tight so that bearings are properly secured to
shafts. Bearings are the eccentric locking type. If the eccen-
tric collar has come loose during shipping, the bearing must
be resecured to the shaft using the following procedure:
1. Slide the collar up to the bearing and turn it by hand in
the direction of shaft rotation until it slips over the inner
extension and engages in the eccentric.

2. Keep turning the collar in the direction of shaft rotation until
the collar and inner ring eccentric grooves lock.

3. Place a punch in the blind hole in the collar and strike it
sharply in the direction of shaft rotation to lock the collar
and inner ring tightly together. This also tightens the bear-
ing to the shaft.

4. Now tighten the collar setscrew firmly to lock the bearing
on the shaft.

SET EVAPORATOR FAN RPM

Actual RPM’s must be set and verified with a tachometer.
Refer to Tables 7 and 8 for basic unit fan RPM. Refer also
to “Air Balancing” section of this manual.

With disconnect switch open, disconnect thermostat wires
from terminals Y1, Y2, W1 and W2. This will prevent heating
and mechanical cooling from coming on. Place a jumper wire
across terminals R and G at TB1 terminal block. Close discon-
nect switch; evaporator fan motor will operate so RPM can
be checked.

CAUTION: Airflow must be adjusted so that temperature:
rise does not exceed 40°F on electric heat units with 70°F
entering air. For gas heat units, the airflow must be adjusted
so that the air temperature rise falls within the ranges given
in Table 16.

DRIVE BELT TENSION AND ALIGNMENT ADJUSTMENT
Check that the driving and driven sheaves are in alignment
and that the shafts are parallel by placing a straightedge
across the faces of the sheaves. There should be no gap bet-
ween the straightedge and the sheaves.

Check drive for adequate run-in belt tension. Use the follow-
ing procedure to determine the proper belt tension:
1. Measure span length (t) in inches as shown in Figure 28.

2. From Figure 28, the deflection height (h) is always 44" per
inch of span length (t). For example, a 16” span length
would require a deflection of 164,"” or a”.

3. Determine the minimum and maximum recommended
pounds force using Table 6.

Find the minimum recommended deflection force for the belt
section and type based upon the small sheave diameter and
drive ratio. For intermediate diameters and/or drive ratio com-
binations, the minimum deflection force may be interpolated.

4. Using a spring scale, apply a perpendicular force to any
ONE of the belts at the mid-point of the span as shown
in Figure 28. Compare this deflection force with values
found in Step 3.

a. If the deflection force is below the minimum, the belts
are too loose and the tension should be increased by
increasing the center distance.

b. If the deflection force is higher than the maximum, the
belts are too tight and the tension should be decreased.
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When new V-belts are installed on a drive, the initial ten-
sion will drop rapidly during the first few hours. Check ten-
sion frequently during the first 24 hours of operation. Subse-
quent retensioning should fall between the minimum and max-
imum force.

To determine the deflection distance from the normal posi-
tion, use a straightedge or stretch a cord from sheave to
sheave to use as a reference line. On multple-belt drives, an
adjacent undeflected belt can be used as a reference.

EVAPORATOR FAN ROTATION CHECK

Check that fan rotates clockwise when viewed from the drive
side of unit and in accordance with rotation arrow shown on
blower housing. If it does not, reverse the two incoming power
cables at PB terminal block. In this case, repeat bearing
check.

ELECTRICAL INPUT CHECK

Make preliminary check of evaporator fan ampere draw and
verify that motor nameplate amps are not exceeded. A final
check of amp draw should be made upon completion of air
balancing of the duct system. Refer to Table 11.

RESTORING CONNECTIONS

With disconnect switch open, remove jumper wire from ter-
minals R and G at TB1 terminal block, and reconnect ther-
mostat wires to terminals Y1, Y2, W1 and W2.

Table 6. Recommended Pounds of Force Per Belt

: g = 30 2030 | 23—35 | 2436 | 26—39
Do not attempt to change load side wiring. Internal wiring 20 26-39 | 2842 | 30—45 | 33-50
assures all motors will rotate in correct direction once evap- 50 30—45 | 3350 | 34—51 | 3756
orator fan motor rotation check has been made.
Figure 28. Drive Belt Tension Adjustment
S
PAN LENGTH :
DEFLECY
I |
FORCE On ho=..l.
64
i 1/ C2 _(D—d)
D 2
1 Where:

t = Span length, inches

C = Center distance, inches
D = Larger sheave diameter, inches
d = Smaller sheave diameter, inches
h = Deflection height, inches
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Table 7. Supply Fan Performance Data ®

NOTES:

® ®e60

669 | 0.44 | 816 | 0.59 | 916 | 0.75 | 1004 | 0.92 | 1084 | 1.09 | 1157 | 1.28 | 1226 | 1.47
734 | 0.53 | 847 | 0.69 | 944 | 0.85 | 1030 | 1.03 | 1109 [ 1.21 | 1181 | 1.40 | 1249 | 1.60
770 | 0.62 | 877 | 0.79 | 973 | 0.97 | 1053 | 1.15 | 1135 | 1.34 | 1206 | 1.54
807 | 0.73 | 909 [ 0.91 | 1002 | 1.10 | 1086 | 1.29 | 1162 | 1.49
845 | 0.85 | 942 | 1.04 | 1032 | 1.24 | 1114 | 1.44 | 1159 | 1.65
770 | 0.62 | 877 | 0.79 | 973 | 0.97 | 1053 | 1.15 [ 1135 | 1.34 [ 1206 | 1.54 | 1273 | 1.75
807 | 0.73 | 909 | 0.91 [ 1002 | 1.10 | 1086 | 1.29 | 1162 | 1.49 | 1232 | 1.70 | 1298 | 1.91
845 | 0.85 | 942 | 1.04 | 1032 | 1.24 | 1114 | 1.44 | 1189 | 1.65 | 1259 | 1.87 | 1324 | 2.09
884 | 0.99 | 976 | 1.19 | 1063 | 1.40 | 1144 | 1.61 | 1217 | 1.83 | 1285 | 2.05
923 | 1.14 | 1010 | 1.35 | 1095 | 1.57 | 1173 | 1.79 | 1246 | 2.02
802 | 0.68 | 908 | 0.86 | 1002 | 1.07 | 1085 | 1.28 | 1161 | 1.50 | 1230 [ 1.72 | 1297 | 1.95
841 | 0.80 | 942 | 0.99 | 1034 | 1.20 | 1115 | 1.43 | 1190 | 1.66 | 1259 | 1.89 | 1324 | 2.13
880 | 0.94 | 978 | 1.13 | 1006 | 1.35 | 1147 | 1.59 ] 1220 | 1.83 | 1288 | 2.08
921 | 1.09 | 1014 | 1.29 | 1100 | 1.52 | 1178 | 1.76 | 1251 | 2.02
962 | 1.26 | 1050 | 1.46 | 1134 | 1.70 | 1211 | 1.95
880 | 0.94 | 978 | 1.13 [ 1066 | 1.35 | 1147 | 1.59 | 1220 | 1.83 | 1288 | 2.08 | 1352 | 2.33
921 | 1.09 | 1014 | 1.29 [ 1100 | 1.52 | 1178 | 1.76 | 12571 | 2.02 | 1318 | 2.28 | 1381 | 2.54
962 | 1.26 | 1050 | 1.46 [ 1134 | 1.70 | 1211 | 1.95 | 1282 | 2.22 | 1348 | 2.49 | 1410 | 2.76
1004 | 1.45 | 1088 | 1.66 | 1169 | 1.90 | 1244 | 2.16 | 1314 | 2.44 | 1379 | 2.72 | 1440 | 3.00
1046 | 1.66 | 1126 | 1.87 | 1204 | 2.12 | 1277 | 2.39 | 1346 | 2.67 | 1410 | 2.96 | 1470 | 3.26
679 1 0.73 | 781 | 0.98 | 873 | 1.26 | 957 | 1.58 | 1034 | 1.91 | 1105 | 2.26 | 1171 | 2.26
706 | 0.83 | 805 | 1.10 | 894 | 1.39 | 975 | 1.71 | 1051 | 2.05 | 1121 | 2.41 [ 1188 | 2.78
733 | 0.95 | 829 | 123 | 916 | 1.53 | 995 | 1.85 | 1069 | 2.20 | 1139 | 2.57 [ 1204 | 2.95
761 | 1.07 | 855 | 1.37 | 938 | 1.68 | 1016 [ 2.01 | 1088 [ 2.36 | 1156 | 2.74 | 1221 | 3.14
790 | 1.21 | 880 | 1.52 | 961 | 1.84 | 1037 | 2.18 | 1108 | 2.54 | 1175 | 2.93
818 | 1.36 | 906 | 1.68 | 985 | 2.01 | 1059 | 2.36 | 1128 | 2.73 | 1194 | 3.13
761 | 1.07 | 855 | 1.37 | 938 | 1.68 | 1016 | 2.01 | 1088 | 2.36 | 1156 | 2.74 | 1221 | 3.14
790 | 1.21 | 880 | 1.52 | 961 | 1.84 | 1037 | 2.18 | 1108 | 2.54 | 1175 | 2.93 | 1239 | 3.33
818 | 1.36 | 906 | 1.68 | 985 | 2.01 | 1059 | 2.36 | 1128 | 2.73 | 1194 | 3.13 | 1257 | 3.54
847 | 1.53 | 932 | 1.86 | 1009 | 2.20 | 1081 | 2.56 | 1149 | 2.94 | 1214 | 3.34 | 1275 | 3.76
876 | 1.71 | 959 | 2.05 [ 1034 | 2.40 | 1104 | 2.78 | 1170 | 3.16 | 1234 | 3.57 | 1294 | 4.00
906 | 1.90 | 986 | 2.25 | 1059 | 2.62 | 1128 | 3.00 | 1193 | 3.40 | 1255 | 3.82 | 1314 | 4.25
936 | 2.11 | 1013 | 2.47 | 1085 | 2.85 | 1152 | 3.25 | 1216 | 3.66 | 1276 | 4.08 | 1334 | 4.52
966 | 2.34 | 1041 | 2.71 [ 1111 | 3.10 | 1176 | 3.51 | 1238 | 3.92 | 1298 | 4.36 | 1355 | 4.81
996 | 2.58 | 1069 | 2.96 | 1137 | 3.37 | 1201 | 3.78 | 1262 | 4.21 | 1321 | 4.65 | 1376 | 5.11
784 | 1.14 | 876 | 1.44 | 959 | 1.76 | 1036 | 2.10 | 1108 | 2.47 | 1176 | 2.86 | 1239 | 3.26
814 | 1.29 | 903 | 1.60 | 983 | 1.93 | 1058 | 2.28 | 1129 | 2.66 | 1195 | 3.05 | 1258 | 3.46
844 | 1.45 | 930 | 1.78 | 1008 | 2.12 | 1081 | 2.48 | 1150 | 2.86 | 1215 | 3.26 | 1277 | 3.68
874 | 1.63 | 957 | 1.97 [ 1034 | 2.32 | 1105 | 2.69 | 1172 | 3.08 | 1236 | 3.49 | 1297 | 3.92
904 | 1.82 | 986 | 2.17 | 1060 | 2.54 | 1129 | 2.92 | 1195 | 3.32 | 1258 | 3.74 | 1318 | 4.17
932 | 2.02 | 1014 | 2.39 | 1086 | 2.77 | 1154 | 3.16 | 1218 | 3.57 | 1280 | 4.00 | 1338 | 4.44
966 | 2.24 | 1043 | 2.62 | 1113 | 3.01 | 1179 | 3.42 | 1242 | 3.84 | 1302 | 4.27 | 1360 | 4.73
997 | 248 | 1071 | 2.87 | 1141 | 3.28 | 1205 | 3.70 | 1267 | 4.12 | 1326 | 4.57 | 1382 | 5.03
1029 | 2.74 | 1101 [ 3.14 | 1168 | 3.56 [ 1231 | 3.99 | 1291 | 4.43 | 1349 | 4.88 | 1405 | 5.36

DO NOT SELECT IN SHADED AREAS (FOR INTERPOLATION ONLY)

Selections in BOLD ITALICS require a field drive change. See Table 8 for drive ranges.
Selections below heavy line require oversize motor.

Maximum fan RPM = 1500.

Table includes all internal pressure drops including cabinet losses. See Table 36 in product catalog for additional pressure drops that must be considered
as part of external static pressure drop.

Refer to catalog for fan curves.
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Table 8. Supply Fan RPM Range

NOTE: Allow + 5% variation in blower RPM due to pulley manufacturing tolerances.

COMPONENT ELECTRICAL DATA

Table 9. Compressors

2 3.5 11.7 78 5.7 39 5.8 39 4.7 36
2 3.5 1.7 78 5.7 39 5.8 39 4.7 36
2 4.0 13.6 90 6.8 45 6.3 45 5.5 36
2 4.0 13.6 90 6.8 45 6.3 45 5.5 36
2 4.5 16.0 124 8.0 62 7.5 62 6.4 50
2 4.5 16.0 124 8.0 62 75 62 6.4 50
3 4.0 13.6 90 6.8 45 6.3 45 5.5 36
3 4.0 13.6 90 6.8 45 6.3 45 5.5 36

NOTE: All values are per compressor.

Table 10. Condenser Fan Motors

NOTE: All values are per motor.

Table 11. Evaporator Fan Motors

1.0 3.8/36 1.9 1.9 1.5
1.5 5.6/5.0 2.8 2.8 1.9
2.0 7.0/6.8 35 3.5 2.5
3.0 9.0/88 4.4 4.4 3.4
5.0 14.4/14.4 7.2 7.2 6.1

Table 12. Ventor Motor (Gas Furnace)

116 i
1/12 .58/.52 .83/.75

NOTE: Transformer used on voltages other than 208-230.
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REFRIGERATION SYSTEM
CHECK, TEST & START PROCEDURE

PRELIMINARY CHECK
Make sure that hold-down bolts on compressors are secure
and have not vibrated loose during shipment. Check that
vibration grommets have been installed. Visually check all pip-
ing and clamps.

The entire refrigeration system has been factory charged
and tested, making it unnecessary to field charge. Factory
charges are shown in Table 13 and on the unit nameplate.

Table 13. Refrigerant Charge Per Circuit

4.0

5.0

5.0

55

59

6.5

50

6.0

CAUTION: Prior to startup of the refrigeration system, the
compressor crankcase heaters must have been in operation
for at least four hours. All subsequent startups must be pre-
ceded by the same four-hour heater operation if the main
power to the unit has been interrupted.

Install service manifold hoses. Gauges should read satura-
tion pressure corresponding to ambient temperature (non-
pumpdown units only).

CAUTION: Do not connect gauge hoses to manifolds located
in control box. These ports are intended for optional pressure
switch installation only.

REFRIGERATION SEQUENCE CHECK
UNITS WITHOUT PUMPDOWN
With disconnect switch open, remove the field connected ther-
mostat wire from terminal R on TB1 terminal block. Place a
jumper across terminals R and G, and across R and 11 on
TB1 terminal block. This effectively bypasses the thermostat
and optional economizer, simulating a first stage mechanical
cooling call. Close the disconnect switch. The following opera-
tional sequence should be observed.

1. Current through primary winding of transformer T1

energizes the 24 volt control circuit.

2. When the room thermostat is above the thermostat set-
point, the thermostat makes R to G and Y1. Supply fan
contactor M10 is energized and, if the outdoor enthalpy
is not suitable for cooling (simulated above), the first stage
compressor circuit is energized through low pressure
switch LP1, optional high pressure switch HP1, time delay
TD1 and optional freezestat TC7.

NOTE: Time delay relays TD1, TD2 and TD3 are the
capacitor bleed-down type. They initiate a 22 to 4 minute
time delay when they lose power. There should be no
time delay on startup.

3. Contactor M10 closes its contacts L1 to T1, L2 to T2, and
L3 to T3 to provide power to the supply fan motor.

4. Contactor M1 makes contacts L1 to T1 and L2 to T2,
thereby energizing compressor motor 1. In addition, con-
tactor M1 makes contacts L3 to T3, thereby allowing con-
denser fan motors 1 and 2 to be energized.

NOTE: Condenser fan motor 1 is controlled by the out-
door air thermostat TC1. Condenser fan motor 2 will be
locked on when any compressor is energized except
when the optional low ambient control pressure switches
PC1, PC2 and PC3 are provided. In this case, fan motor
2 will cycle with condenser pressure.

5. Place a jumper across terminals R and 13 on TB1 ter-
minal block. This simulates a situation where the space
temperature has continued to rise and the thermostat has
made R to Y2, thereby energizing the second stage com-
pressor circuit through low pressure switch LP2, optional
high pressure switch HP2, time delay TD2 and optional
freezestat TC7.

NOTE: On units with economizer, if the outdoor air had
been cool enough for free cooling (LED on economizer
lit) but was unable to keep up with the cooling load, the
second thermostat stage would energize the first
mechanical cooling stage.

6. Contactor M2 makes contacts L1 to T1 and L2 to T2,
thereby energizing compressor motor 2. In addition, con-
tactor M2 makes contacts L3 to T3, thereby allowing both
condenser fans to operate in case contactor M1 is
de-energized.

CUR125 Thru 150 Only: Normally open auxiliary con-
tacts on M2 close, energizing the third stage compressor
circuit through low pressure switch LP3, optional high
pressure switch HP3, time delay TD3 and optional
freezestat TC7. Contactor M3 makes contacts L1 to T1 and
L2 to T2, thereby energizing compressor motor 3. In ad-
dition, contactor M3 makes contacts L3 to T3, thereby
allowing both condenser fans to operate. Auxiliary con-
tacts on contactor M3 close, locking the third stage cir-
cuit on until the first stage circuit is de-energized.

7. With all safety devices closed, the system will continue
the cooling operation until the thermostat is satisfied.

8. Disconnect the jumper wire between R and 13 on TB1
terminal block (simulating a satisfied second stage of the
thermostat). The second stage compressor will cycle off
and TD2 will initiate its time delay cycle.

9. Disconnect the jumper wire between R and 11, and be-
tween R and G on TB1 terminal block (simulating a
satisfied first stage of the thermostat). The first stage com-
pressor and the supply fan will cycle off and TD1 will in-
itiate its time delay cycle.

CUR125 Thru 150 Only: Simultaneously, the third
stage compressor will cycle off and TD3 will initiate its
time delay cycle.

10. After a time delay of approximately 22 to 4 minutes, the
system will again be prepared to respond to the ther-
mostat’s call for cooling.

11. Open disconnect switch. Replace the thermostat wire at
terminal R on TB1 terminal block.

REFRIGERATION SEQUENCE CHECK
UNITS WITH PUMPDOWN
With disconnect switch open, remove the field connected ther-
mostat wire from terminal R on TB1 terminal block. Place a
jumper wire across terminals R and G on TB1 terminal block.
Place a jumper between terminal R on TB1 and terminal 1
on relay R13. This effectively bypasses the thermostat and
optional economizer, simulating a first stage mechanical cool-
ing call. Close the disconnect switch. The following opera-
tional sequence should be observed.

1. Current through primary winding of transformer Ti

energizes the 24 volt control circuit.

2. When the room temperature is above the thermostat set-
point, the thermostat makes R to G and Y1. Supply fan
contactor M10 is energized and, if the outdoor enthalpy
is not suitable for cooling (simulated above), relay R13
is energized and its normally open contacts (line 246)
close. Liquid line solenoid SV1 is energized, thereby
opening the valve. As the pressure in the evaporator rises,
low pressure switch LP1 closes, energizing the first stage
compressor circuit through optional high pressure switch
HP1, time delay TD1 and optional freezestat TC7.
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NOTE: Time delay relays TD1, TD2 and TD3 are the
capacitor bleed-down type. They initiate a 22 to 4 minute
time delay when they lose power. There should be no
time delay on startup.

Contactor M10 closes its contacts L1 to T1, L2 to T2 and
L3 to T3 to provide power to the supply fan motor.

. Contactor M1 makes contacts L1 to T1 and L2 to T2,
thereby energizing compressor motor 1. In addition, con-
tactor M1 makes contacts L3 to T3, thereby allowing con-
denser fan motors 1 and 2 to be energized.

NOTE: Condenser fan motor 1 is controlled by the out-
door air thermostat TC1. Condenser fan motor 2 will be
locked on when any compressor is energized except
when the optional low ambient control pressure switches
PC1, PC2 and PC3 are provided. In this case, fan motor
2 will cycle with condenser pressure.

. Place a jumper between terminal R on TB1 terminal block
and terminal 1 on relay R14. This simulates a situation
where the space temperature has continued to rise and
the thermostat has made R to Y2. Relay R14 is energiz-
ed and its normally open contacts (line 248) close,
energizing liquid line solenoid SV2, thereby opening the
valve. As the pressure in the evaporator rises, low
pressure switch LP2 closes, energizing the second stage
compressor circuit through optional high pressure switch
HP2, time delay TD2 and optional freezestat TC7.

NOTE: On units with economizer, if the outdoor air had
been cool enough for free cooling (LED on economizer
lit) but was unable to keep up with the cooling load, the
second thermostat stage would energize the first
mechanical cooling stage.

. Contactor M2 makes contacts L1 to T1 and L2 to T2,
thereby energizing compressor motor 2. In addition, con-
tactor M2 makes contacts L3 to T3, thereby allowing both
condenser fans to operate in case contactor M1 is
de-energized.

CUR125 Thru 150 Only: Normally open auxiliary con-
tacts on M1 should have already closed. Auxiliary con-
tacts on M2 close, energizing liquid line solenoid SV3.
As the pressure in the evaporator rises, low pressure
switch LP3 closes, energizing the third stage compressor
circuit through optional high pressure switch HP3, time
delay TD3 and optional freezestat TC7. Contactor M3
makes contacts L1 to T1 and L2 to T2, thereby energiz-
ing compressor motor 3. In addition, contactor M3 makes
contacts L3 to T3, thereby allowing both condenser fans
to operate. Auxiliary contacts on contactor M3 close, lock-
ing the third stage circuit on until the first stage circuit
is de-energized.

. With all safety devices closed, the system will continue
the cooling operation until the thermostat is satisfied.

. Disconnect the jumper wire between R on TB1 and ter-
minal 1 on relay 14 (simulating a satisfied second stage
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of the thermostat). Relay R14 contacts open, de-energiz-
ing liquid line solenoid SV2, thereby closing the valve.
When the second stage compressor has pumped most
of the refrigerant out of the evaporator and into the con-
denser, low pressure switch LP2 will open, shutting down
the compressor and initiating the TD2 time delay cycle.

9. Disconnect the jumper wire between R on TB1 and ter-
minal 1 on relay R13, and between terminals R and G
on TB1 (simulating a satisfied first stage of the ther-
mostat). Relay R13 contacts open,.de-energizing liquid
line solenoid SV1 and optional hot gas bypass solenoid
SV5, thereby closing the valves. As a result of first stage
pumpdown, low pressure switch LP1 opens, contactor M1
is de-energized, compressor 1 cycles off and TD1 initiates
its time delay cycle. The supply fan motor and the con-
denser fan motors are de-energized.

CUR125 Thru 150 Only: Contactor M1 opens its aux-
iliary contacts, thereby de-energizing liquid line solenoid
SV3. The valve closes and refrigerant circuit 3 starts its
pumpdown cycle. When low pressure switch LP3 opens,
compressor 3 is de-energized and TD3 initiates its time
delay cycle.

10. After a time delay of approximately 22 to 4 minutes, the
system will again be prepared to respond to the ther-
mostat’s call for cooling.

11. Open disconnect switch. Replace the thermostat wire at
terminal R on TB1 terminal block.

REFRIGERATION PERFORMANCE CHECK

Under normal summertime (full load) operating conditions,
superheat should be between 8°F and 14°F and subcooling
measured at the condenser outlet should be 15°F (nominal).
A 25°F to 35°F temperature difference should exist between
the entering condenser air and the temperature correspon-
ding to the compressor saturated discharge pressure.

The non-adjustable expansion valves in the units are
equipped with a built-in MOP (Maximum Operating Suction
Pressure) provision that limits evaporator pressure to approx-
imately 90 to 95 psig. This feature acts to protect the com-
pressors from excessive overload.

NOTE: Under unusually high load conditions when the
MOP feature may be operating, the superheat value may ex-
ceed 14°F.

Check that compressor RLA corresponds to values shown
in Table 9. RLA draw can be as much as 25% less than values
in Table 9 at low load conditions and lnw ambient condens-
ing temperatures. Values in Table 9 cari oe slightly exceeded
at high load conditions and high ambient condensing
temperatures.

CAUTION: If continuous fan operation is desired, the con-
densate trap below the drain pan must be primed before nor-
mal unit operation. To do this, either fill the trap with water
manually, or run the unit with the fan switch set to AUTO for
several cycles before setting the switch to ON.




GAS HEAT
CHECK, TEST & START PROCEDURE

A WARNING

Should overheating occur or the gas supply fail to shut
off, turn off the manual gas valve to the appliance before
shutting off the electrical supply.

A WARNING

Do not fire gas furnace with flue box cover removed.
This is extremely hazardous.

CAUTION: Except during brief periods when gas pressures
are being measured by qualified service personnel, the fur-
nace access panel must always be secured in place when

the furnace is in operation. An inspection port in the access

panel is provided to monitor the flame.

GAS SUPPLY PRESSURES & REGULATOR ADJUSTMENTS
The first step in checking out the gas-fired furnace is to test
the gas supply piping to the unit for tightness and purge the
system of air using methods outlined in the latest edition of
the National Fuel Gas Code (ANSI Z223.1).

Verify that the disconnect switch is in the “OFF” position.

A soapy water solution should be used to check for gas
leaks. Since the unit is subject to considerable jarring during
shipment, it is extremely important that all gas connections
and joints be tested for tightness.

Gas piping downstream from the unit inlet should be
checked for leaks during the subsequent sequence check.

The supply gas pressure should be adjusted to 7.0” W.C.
on natural gas and 11.0” on propane gas with the gas burners
operating. If there is more than one unit on a common gas
line, the pressures should be checked with all units under full
fire. A supply pressure tap is provided on the upstream side
of the gas valve. A manifold pressure tap is provided on the
manifold as shown in Figure 23.

The normal manifold pressure for full input is 3.5” W.C. on
natural gas and 95” W.C. for propane gas. Minimum gas
supply pressure is 55” W.C. for natural gas and 8.0” for pro-
pane gas. In order to obtain rating, gas supply pressure must
be 11.0” W.C. for propane gas. The pressure regulator on pro-
pane gas models is adjusted for 9.5” W.C. manifold pressure
and is intended to prevent overfiring only. Do not attempt ad-
justment of the built-in pressure regulator unless the supply
pressure is at least 7.0” W.C. on natural gas or 13.0” W.C. on
propane gas.

Due to the fact that oas appliances located more than 2000
feet above sea leve! - st be de-rated 4% per 1000 feet of
total elevation and that variance in gas heating value and
specific gravity require change in manifold pressure to ob-
tain rating, it is mandatory that the input be adjusted at the
installation site. All installations should be made as outlined
in the latest edition of the National Fuel Gas Code ANSI
Z223.1. The section entitled “Procedures To Be Followed To
Place An Appliance in Operation” should be followed. Refer
also to the “User’s Information Manual” supplied with the unit
for additional information on the gas furnace.

Table 14. Heat Exchanger Specifications

Table 15. Burner Orifice Specifications

D

SEQUENCE OF OPERATION — GAS HEATING

With electricity and gas turned on, the system switch in the
“HEAT” or “AUTO” position and the fan switch in the “AUTO”
position, the thermostat will close the circuit between unit ter-
minals R and W1 (R-W1) when the temperature falls below
the thermostat setting. This energizes relay R9 and time delay
relay TD9. Relay R9 energizes the ventor motor VM1. Opera-
tion of the ventor motor closes the centrifugal switch VMS
located in the ventor motor. Unless excessive temperatures
have opened high limit controls HL21, HL22 or HL23, power
is fed to the ignition control module which then initiates a
15-second pre-purge time delay. During this period, the ven-
tor motor will clear the combustion chamber of any residual
gas. After the pre-purge period, the ignition control energizes
the first stage operator (W1-C) on the gas valve and simultan-
eously initiates a “3-try”” spark ignition sequence. When the
burners are ignited, a minimum 4 micro-amp DC current will
flow through the flame between the sensor electrode and the
grounded burner. When the controller proves that the flame
has been established, it will keep the gas valve energized and
discontinue the ignition spark. First stage manifold pressure
will be approximately 1.3” W.C. for natural gas and 4.0” W.C.
for propane.

If the control is unable to ignite the burners after its initial
attempt, it will initiate another purge and spark sequence. A
third purge and spark sequence will be initiated if the second
attempt is unsuccessful. If the third attempt is unsuccessful,
the controller will close the gas valve and lock itself out. It
may be reset by momentarily interrupting power. This may be
accomplished by briefly lowering the room thermostat setpoint
below room temperature, or by shutting off the main power
to the unit.

Time delay relay TD9 will close its normally open contacts
(line 201) after a delay of approximately 15 seconds. This ac-
tion energizes contactor M10 and starts the supply fan motor.
Operation of the supply fan circulates air across the heat ex-
changer and delivers heated air to the conditioned space.

In the event that the temperature at the thermostat con-
tinues to fall, the thermostat will also close the contact be-
tween terminals R and W2. This will energize the second
stage of the gas valve (W2-C). After a delay of about 30
seconds, the gas manifold pressure will increase to approx-
imately 3.5” W.C. for natural gas and 9.5” W.C. for propane.

When the space temperature rises, the thermostat will first
open R-W2 and finally R-W1. Opening R-W1 will cause the
gas valve to close, and the furnace to shut down.

The furnace has three high temperature limit controls which
can shut down the burner. They do not shut down the ventor
motor.

HL21 Automatic Reset High Limit Control. Located in the
blower compartment next to the rear blower, it sens-
ing element projects through the blower section
bulkhead and senses the temperature at the rear of
the furnace. It will cycle the furnace off if the tempera-
ture exceeds 165°F and allow furnace operation again
at 125°F.

HL22 Manual Reset High Limit Control. Located next to
HL21 in the blower compartment, it senses air temper-
ature within the blower compartment and protects the
filters from excessive temperature. It will shut down
the furnace if it senses temperatures in excess of
160°F. The limit can only be reset by manually
depressing the control mounted reset button after it
has cooled.
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HL23 Manual Reset Flame Rollout Control. Located in the
burner compartment on the top shelf behind the ven-
tor motor, it senses high temperature such as could
occur if the heat exchanger tubes were plugged and
the flame was rolling out instead of entering the tubes.
It has a manual pushbutton reset that cannot be ac-
tuated until the limit control has cooled.

INPUT RATING
It is the responsibility of the contractor to adjust the gas in-
put to the unit. The input rate can be calculated by using the
formula:
Input Btu/Hr. = 3600 x HV
P

HV=Heating value of fuel=Btu/Ft? of gas
T=Time in seconds per Ft3 of gas flow as read from gas meter

Table 16. Gas Furnace Air Temperature Rise

Adjust input rate by varying the adjustment of the gas pressure
regulator on the gas valve. All adjustments must be made with
furnace operating at high fire and at normal operating
temperature. Clockwise rotation of the pressure regulator dial
increases pressure and gas flow rate. Turn dial counter-
clockwise to decrease pressure and gas flow rate. The fur-
nace should be adjusted to obtain a temperature rise within
the range specified on the unit dataplate. Refer to Table 16.

CAUTION: Do not exceed input rating or manifold pressure
values on the unit dataplate. If input rating on dataplate can-
not be attained without exceeding listed manifold pressure,
contact your local service representative.

NOTE: Thermal efficiency of the furnace is a product effi-
ciency rating determined under continuous operating condi-
tions independent of any installed system.

2600
2800 276 36.1 54.2 — —
3000 258 337 50.6 586 —
3200 24.2 316 474 549 —
3400 228 297 446 517 59.5
3600 215 28.1 421 488 56.2
3800 204 266 399 463 53.2
4000 193 253 379 440 506
4200 184 241 36.1 419 481
4400 176 230 345 400 46.0
4600 168 220 330 38.2 440
4800 16.1 211 316 366 421
5000 155 20.2 303 35.2 404
5200 149 194 29.2 338 389
5400 143 18.7 281 32.6 374
5600 138 181 271 314 36.1
5800 133 174 26.1 303 349
i 6000 12.9 16.9 25.3 29.3 33.7

NOTES:

® Capacities are approved for altitudes to 2000 feet. At higher elevations, heating capacity must be reduced 4% (x0.96) for each 1000 feet above sea level.
@ Air temperature rise is for total heating capacity. Temperature rises at other conditions may be calculated by using the formula:

Output Capacity — Btuh
1.08 x ft3/min. Airflow
@ For altitudes over 2000 feet, air temperature rise must be calculated using the formula:
Output Capacity - Btuh
14.4 x ft3/min. Airflow x Specific Weight of Air

Temperature Rise =

Temperature Rise =

@ Two-stage control is standard.
® Output capacity based on nominal 1000 Btu/Ft3 natural gas or 2500 Btu/Ft propane.
® N — Natural Gas; P — Propane Gas

ELECTRIC HEAT 2. While electric heater is operating at first stage, attach ther-

CHECK, TEST & START PROCEDURE mostat wire to terminal W2 at TB1 terminal block. If the
3 temperature at limit switch HL32 is low enough, second
WIRING TIGHTNESS CHECK

SEATERS > U . stage heater contactor M32 will be energized. Auxiliary
With disconnect switch in the OFF position, check all elec- contacts on M32 close, energizing heater contactor M33.
tric heater connections for tightness. Since the unit is sub- Auxiliary contacts on M33 in series with its coil act to lock
ject to considerable stress during shipment, it is extremely

M33 in.
important that this check is thorough.
FRSEIVRMOR ThURl o, chm. 00 3. When the thermostat’s second stage is satisfied, it de-
SEQUENCE CHECK

. » ) energizes heater contactor M32. Contactors M31 and M33
Set the thermostat in the conditioned space to a point at least stay energized until the first stage is satisfied.
10°F above zone temperature.

Remove the thermostat wire from terminal W2 at TB1 ter-
minal block and close disconnect switch. The following opera-
tional sequence should be observed.

1. First stage heat relay R9 makes and closes contacts 2-4
to energize supply fan motor contactor M10. If the
temperature at the limit switch HL31 is low enough, heater
contactor M31 will be energized.

The number of heater contactors used depends on heating
capacity and voltage. Observe contactors for several cycles.
Contactors should cycle first and second stage according to
thermostat . demand.

NOTE: The optional Power Saver Thermostat acts to-lock
out one heating stage when the outdoor air temperature is
above its setpoint.

Page 30/ IM 475




THERMOSTAT, NIGHT SETBACK
& TIMECLOCK
CHECK, TEST & START PROCEDURE

THERMOSTAT FINAL CHECK

With the thermostat fan switch at AUTO, operate the unit
through at least one complete cycle with the thermostat
system switch at COOL and one cycle with the system switch
at HEAT.

Place the fan switch at ON. The fan should run continu-
ously.

Proper control of the indoor air temperature can only be
achieved if the thermostat is calibrated to the heating and/or
cooling system. A vital consideration of this calibration is
related to the thermostat heat anticipator.

Anticipators for the cooling operation are generally preset
by the thermostat manufacturer and require no adjustment.
Anticipators for the heating operation are of two types: preset
or adjustable. Those that are preset will not have an adjustable
scale and are generally marked accordingly.

Thermostat models having a scale as shown in Figure 29
must be adjusted to each application.

In most cases this adjustment setting can be found in the
thermostat instructions. If this information is not available or
if the correct setting is questioned, the procedure below
should be followed:

1. Wrap 10 loops of single strand, insulated thermostat wire
around the prongs of an ammeter. Set the scale to the 1
to 5 or 1 to 6 amp scale.

2. Connect the uninsulated ends of the wire jumper across
terminals R and W1 on the subbase. See Figure 30. This
test must be performed without the thermostat attached
to the subbase.

3. Let the heating system operate in this position for about
one minute. Read the ammeter scale. Whatever reading
is indicated must be divided by 10 (for 10 loops of wire).
This is the setting at which the adjustable heat anticipator
should be set.

Formula: Ammeter Reading _ nticipator Setting
10 Loops

4. If a slightly longer cycle is desired, the pointer should be
moved to a higher setting. Slightly shorter cycles can be
achieved by moving to a lower setting.

5. On units with two stages of heat, check second stage heat
anticipator setting by placing a jumper across terminals
R and W1; repeat steps 1 through 3 taking amp reading
of R to W2 jumper.

6. Remove the jumper wire(s) and reconnect the thermostat.
Check the thermosat in the heating mode for proper
operation.

Figure 29. Typical Heat Anticipator

HEATER INDICATOR
(MOVE INDICATOR TO MATCH CURRENT
RATNG OF PRIMARY CONTROL)

HOLE SUITABLE
FOR PENCIL POINT
TO MOVE INDICATOR

INDICATOR SCALE

USE THIS LEVER TO
ADJUST INDICATOR
(DO NOT TURN SCREW)

Figure 30.

TYPICAL SUBBASE

R w

10 LOOPS PASSING
THROUGH CENTER OF
AMP. METER PRONGS

Move the thermostat temperature levers and subbase swit-
ches to desired positions.

NIGHT SETBACK THERMOSTAT CHECK

(OPTIONAL EQUIPMENT)

The electromechanical night setback thermostat controls the
unit by jumping the timeclock and completing the circuit
through the main thermostat. Refer to Figures 20, 21, 22. The
unit heating will cycle off the night thermostat setpoint since
it is lower than the main thermostat setpoint.

With timeclock contacts open, set night setback thermostat
and space thermostat 10°F above zone temperature. Unit
should operate on heating cycle.

Restore night thermostat to normal setting (recommend
55°F). Reset space thermostat to desired position.

TIMECLOCK CHECK (OPTIONAL EQUIPMENT)
Manually open and close timeclock contacts to check if it
operates unit. Set time dial to correct time. Adjust cut-in and
cut-out points.

AIR BALANCING

The drive on the supply fan is typically set in the middle of
the RPM range. The drive motor sheave pitch diameter is field
adjustable for the required airflow. Refer to “Drive Ad-
justments” section below.

When the final adjustments are complete, the current draw
of the motor should be checked and compared to the full load
current rating of the motor. The amperage must not exceed
the service factor stamped on the motor nameplate.

The total airflow must not be less than that required for
operation of the electric heaters or the furnace.

The operating balance should be checked with the
economizer at full outside air and at minimum outside air.

Upon completion of the air balance, it is a common industry
recommendation that the variable pitched motor sheave be
replaced with a properly sized fixed sheave. A matching
fixed sheave will provide longer belt and bearing life and vibra-
tion free operation. Initially, it is best to have a variable
pitched motor sheave for the purpose of air balancing, but
once the balance has been achieved, fixed sheaves main-
tain alignment and minimize vibration more effectively.
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DRIVE ADJUSTMENTS — MOUNTING &
ADJUSTING MOTOR SHEAVES

VL, VM & 2VP VARIABLE PITCH KEY TYPE
SHEAVES (SEE FIGURE 31)

MOUNTING:
1. All sheaves should be mounted on the motor or driving
shaft with the setscrew “A” toward the motor.

2. Be sure both driving and driven sheaves are in alignment
and that shafts are parallel.

3. Fit internal key “C” between sheave and shaft, and lock
setscrew “A” securely in place.

ADJUSTING VL & VM SHEAVES:
1. Loosen setscrew “B.’

2. Adjust sheave pitch diameter for desired speed by open-
ing moving part by half or full turns from closed position.
DO NOT OPEN MORE THAN FIVE FULL TURNS.

3. Securely tighten setscrew “B” over flat.

ADJUSTING 2VP SHEAVES:

1. Loosen setscrews “B” in moving parts of sheave and pull
out external key “D.” (This key projects a small amount to
provide a grip for removing.)

2. Adjust sheave pitch diameter for desired speed by open-
ing moving parts by half or full turns from closed position.
Both halves must be adjusted by the same number of turns
from closed position to insure the same pitch diameter. DO
NOT OPEN MORE THAN FIVE FULL TURNS.

3. Replace external key “D” and securely tighten setscrews
“B” over key.

AFTER ADJUSTING:
1. Put on belts and adjust belt tension. DO NOT FORCE
BELTS OVER GROOVES.

2. Future adjustments should be made by loosening the belt
tension and increasing or decreasing the pitch diameter
of the sheave by half or full turns as required. Readjust
belt tension before starting drive.

Figure 31.
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Do not operate sheave with flange projecting beyond the hub end.

3. Be sure that all keys are in place and that all setscrews
are tight before starting drive. Check setscrews and belt
tension after 24 hours service.

MAINTENANCE

Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes and
regulations and experienced with this type of equipment. CAUTION: Sharp edges and coil surfaces are a potential in-

jury hazard. Avoid them.

A WARNING
MOVING MACHINERY HAZARD

DISCONNECT POWER TO THIS UNIT AND PADLOCK
AT “OFF” BEFORE SERVICING THE FANS.

Preventive maintenance is the best way to avoid unnecessary
expense and inconvenience. Have this system inspected at
regular intervals by qualified service personnel, at least twice
a year. Routine maintenance should cover the following items:

1. Tighten all belts, setscrews, and wire connections.

2. Clean evaporator and condenser coils mechanically or
with cold water, if necessary. Usually any fouling is only
matted on the entering air face of the coil and can be
removed by brushing.

Lubricate motor bearings (see below).
Align or replace belts as needed.
Replace filters as needed (see below).
Check for blockage of condensate drain.
Check power and control voltages.

Noms®
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8. Check running amperage.
9. Check operating temperatures and pressures.
10. Check and adjust temperature and pressure controls.
11. Check and adjust damper linkages.
12. Check operation of all safety controls.
13. Examine gas furnaces (see below and the User’s Infor-
mation Manual).
14. Check condenser fans and tighten setscrews.

FILTERS
Every application may require a different frequency of replace-
ment of dirty filters. Filters must be replaced at least every
three (3) months during operating seasons.

Filters supplied with the units are the disposable type and
are as follows:

075 — 100

w

16x25x2
3 20x25x2

110 — 150

000160A-00




To remove the filters, remove the filter access panel on either
side of the unit. See Figure 32.

LUBRICATION

The fan shaft bearings, the 1 to 3 HP supply fan motors, and
the condenser fan motors are permanently lubricated. For
lubrication of the compressors, use Suniso 3GS, Texaco
WF32, or Calumet RO15 oils. All three oils are compatible if
mixed, and are suitable for both high and low temperature
systems.

5 HP SUPPLY FAN MOTOR

Motor should have grease added after every 2,000 hours of
operation. Relubricate while motor is warm and at a stand-
still. Remove and clean upper and lower grease plugs. Insert
grease fitting into upper hole adding a small amount of clean
grease with a low pressure gun. Run motor for ten minutes
before replacing plugs.

CAUTION: Excessive grease will overheat the bearings.
Use only a high grade mineral grease with a 200°F safe
operating temperature.

NOTE: Specific greasing instructions may be found on a
tag attached to the motor. If special lubrication instructions
are shown on the motor nameplate, they will supersede all
other instructions.

VENTOR MOTOR
To lubricate the ventor motor, remove the furnace access
panel. Lubricate the motor in two locations as shown in Figure
33. Use SAE 20W lubricant and add five (5) drops to each
location. The motor should be lubricated at the beginning of
each heating season. DO NOT OVERLUBRICATE.
WARNING: DO NOT DRIP OIL ON THE GAS VALVE
BECAUSE THE OIL MAY DAMAGE THE NON-METALLIC
PARTS AND RENDER THE VALVE INOPERATIVE. REMOVE
ANY OIL RESIDUES FROM THE BURNER COMPARTMENT.

GAS FIRED FURNACE
INSPECTION & CLEANING

All flue product carrying areas of the furnace, its vent system,
and main burners should be examined by a qualified service
agency before the start of each heating season. This examina-
tion is necessary for continued safe operation. Particular at-
tention should be given to deterioration from corrosion or other
sources. This examination is accomplished in the following
manner.

1. Disconnect power to the unit and remove furnace section
access panel.

2. Refer to Figure 34. Remove burner assembly:

a. Disconnect the three wires from the gas valve after
noting which wires are connected to each terminal.

b. Disconnect wires from the flame rod and ignition
electrode.

c. Disconnect the gas piping at the union.

d. The entire burner assembly can now be removed from
the unit. Note how the front of the burner assembly
nests around wide location tabs, one at the top and one
at the bottom.

3. Remove the flue box cover. The cover consists of two
pieces which can be removed as a single unit. Remove
the flue baffle.

4. Remove the turbulator from within each heat exchanger
tube. The end corner of the turbulator mates with the
groove at the tube end seam. To release the turbulator, grip
the end of the turbulator with a pliers, force the corner away
from the groove, and pull the turbulator out of the tube.

5. Inspect the burner assembly, the heat exchanger tubes,
the turbulators, the flue box, the ventor fan and the ventor

Figure 32. Filter Access

Figure 33. Ventor Motor
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fan outlet openings for accumulations of soot and deteriora-
tion. Soot can be removed with a flexible wire brush. The
inside of the tubes can.be cleaned with a boiler tube type
wire brush. If the bends of the tubes must be cleaned,
remove the plate surrounding the burner end of the tubes.
A brush or wad of steel wool can then be pulled through
the tube with a cable. Be cautious not to damage the cor-
rosion resistant coating on the various metal parts. Remove
all residue.

6. If deterioration is evident, contact a qualified service agen-
cy. Minor deterioration of the turbulator ends is not cause
for concern.

7. Upon completion of inspection and cleaning, replace all

parts in the reverse order in which they were removed.

CAUTION: Use all screws that were removed; they are
necessary for safe and proper operation of the unit.

8. Inspect and periodically clean the vent outlet (bird screen)
on the access panel.

NOTE: Periodic observation of the flame through the inspec-
tion port and a log of CO, measurements are recom-
mended. They will aid in determining whether the furnace is
operating efficiently or if the furnace requires cleaning.
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Figure 34. Gas Fired Furnace
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SERVICE & WARRANTY PROCEDURE
IN-WARRANTY Following our personal inspection of the returned part, and

RETURN MATERIAL PROCEDURE

Material may not be returned except by permission of author-
ized factory service personnel. Contact your local sales
representative for further “who to contact” information.

A “return goods” tag will be sent to be included with the
returned material. Enter the information as called for on the
tag in order to expedite handling at our factories and prompt
issuance of credits. All parts shall be returned to the factory
designated on the return goods tag, transportation charges
prepaid.

The return of the part does not constitute an order for
replacement. Therefore, a purchase order must be entered
through your nearest sales representative. The order should
include part number, model number, and serial number of the
unit involved.
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if it is determined that the failure is due to faulty material or
workmanship, credit will be issued on customer’s purchase
order.

REPLACEMENT PARTS

Replacement parts may be obtained by contacting your local
sales representative or parts distributor. If you do not know
who to contact, call SnyderGeneral Corporation at (612)
553-5009 for assistance. Refer to the model number and serial
number of the unit as stamped on the serial plate attached
to the unit. If replacement parts are required, mention the date
of installation of the unit and the date of failure, along with
an explanation of the malfunctions and a description of the
replacement parts required.
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CUR 075 THRU 150 CONTROLS, SETTINGS & FUNCTIONS

CONDENSER PRESSURE | Maintains condenser pressure by recycling the con- PC1,2,3 Opens at 150 +20 psig Auto Control Box 75 psig, fixed
SWITCH (OPTIONAL) denser fans in response to condenser pressure. Closes at 225 + 20 psig
CONDENSER FAN Disables condenser fan 1 when outdoor temperature | TC1 Opens at 55°F Auto Control Box 20°F, fixed
TEMPERATURE SWITCH | is below setpoint. Closes at 75°F
COMPRESSOR LOCKOUT | Prevents short cycling of compressors. Starts timing TD1, 2,3 22 to 4 minute Auto Control box N/A
TIME DELAY on loss of power. delay on break
(180 sec.—15% + 35%)
HIGH PRESSURE Stops compressor when discharge pressure is too HEL 2,3 Opens at 400+ 10 psig Auto (latching relays R1, 2, | Control Box 100 psig, fixed
CONTROL (OPTIONAL) high. Closes at 300+ 20 psig 3 must be reset manually)
LOW PRESSURE Stops compressor when suction pressure is too low. LP1, 2,3 Opens at 20+ 6 psig Auto Control Box 40 psig, fixed
CONTROL Safety device and used for optional pumpdown. Closes at 60 +8 psig (30 psig, fixed)
(Opens at 10+6, Closes at
40+8 w/ PC1,2 & 3 option)
LIQUID LINE SOLENOID Closes off liquid line for pumpdown. SV, 2,3 N/A N/A Supply Fan Section N/A
VALVE (OPTIONAL)
HOT GAS BYPASS Closes off hot gas line for pumpdown. Opens for hot | SV5 N/A N/A Supply Fan Section N/A
SOLENOID VALVE gas bypass with first cooling stage.
(OPTIONAL)
HOT GAS BYPASS Bypasses discharge gas into distributor when suction | N/A Starts opening at 57 psig; N/A Supply Fan Section N/A
CONTROL VALVE pressure drops below valve setting. full open at 50 psig, adjust- (bulb senses discharge
(OPTIONAL) able (assumes bulb seeing air)
60°F discharge air)
MIXED AIR/DISCHARGE NTC thermistor device senses discharge air temper- | MAT N/A N/A Supply Air Section N/A
AIR SENSOR (STD.) ature. Resistance is read by economizer control.
ENTHALPY SENSOR Senses temperature and humidity conditions. Sends | OAE (outdoor N/A N/A Fresh Air Intake N/A
(OPTIONAL) signal to economizer control. sensor) Section
RAE (return Return Air Section
sensor)
ECONOMIZER CONTROL | Modulates outdoor & return air dampers, in response | N/A “B” or as required N/A Return Air Section N/A
(OPTIONAL) to a cooling call, to maintain a mixed air temperature (standard economizer
between 50°F and 56°F. Enables free or mechanical option)
cooling depending on outdoor air enthalpy. “D” (differential enthalpy
option)
MINIMUM POSITION Maintains a minimum opening in economizer damper | N/A As required N/A On face of economizer N/A
POTENTIOMETER to provide for ventilation requirements when outside control (terminals P & P1
(OPTIONAL) air is unsuitable for cooling. must be jumped)
DAMPER MOTOR Honeywell M7415: Modulates outdoor and return air DM N/A N/A Return Air Section N/A
(OPTIONAL) dampers in response to economizer control.
Honeywell M8415: 2-position motor opens outdoor air
dampers when energized.
FILTER FLAG Indicates filters are clogged. Senses pressure drop PC5 Closes at 0.1"—0.7" diff. Manual Evaporator Section N/A
(OPTIONAL) across filters. W.C., adjustable
FREEZESTAT (OPTIONAL) | Protects compressors and evaporator from water TC7 Closes at 39°F, fixed; Auto Evaporator Section 7 to 24°F, adjustable
freeze-up. Opens at 15—32°F,
adjustable
FIRESTAT (OPTIONAL) Cuts power to control circuitry on temperature rise. TCS5 (return air) | TC5: Opens at 125°F Manual Supply Fan Section 25°F to reset

TC6 (supply air)

TC6 (cooling only): Opens
at 125°F

TC6 (heat units): Opens at
240°F

0 i e s

Continued on next page
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POWER SAVER

THERMOSTAT (OPTIONAL

W/ ELECTRIC HEAT)

3

Locks out 2nd or 3rd stage of heat when outdoor
temperature is above setpoint.

TC15

Adjustable 25 to 75°F

Factory set to open at 50°F;

close at 47°F

Electric Heat Control Box

3°F, fixed

HIGH LIMIT, Cuts power to heating elements on temperature rise. | HL1, 2, 3 Opens at 210°F +6°F Manual Electric Heat Control Box 60°F to reset
SECONDARY ELECTRIC
HEAT
HIGH TEMPERATURE Cuts power to heater control circuit on temperature HL31, 32 Opens at 140+5°F Auto Electric Heat Control Box 30°F, fixed
LIMIT SWITCH rise. Closes at 110+7°F
(ELECTRIC HEAT ONLY)
GAS VALVE Controls opening of stage 1 and stage 2 gas valves. | GV1 Refer to Gas Heat Check, | N/A Furnace Section N/A
Test & Start Procedure

VENTOR CENTRIFUGAL Enables gas heat control circuit when ventor motor is | VMS N/A Auto Mounted to ventor motor N/A
SWITCH running.
FLAME SENSOR Proves burner flame exists (flame rectification meth- | FRS N/A N/A Furnace Section N/A
ELECTRODE od). Allows gas valve to remain energized.
IGNITION ELECTRODE Creates spark for direct ignition of burners. IGN N/A N/A Furnace Section N/A
IGNITION CONTROL Coordinates 3-try, 15-second pre-purge spark for igni- | N/A N/A N/A Furnace Section N/A

nition sequence.
TIME DELAY RELAY On 1st stage heat call, provides power to supply fan | TD9 15 seconds (nominal) N/A Furnace Control Box N/A
(GAS HEAT ONLY) contactor after a time delay. Allows furnace heat ex- on make.

changer to warm up and cool down before and after 75—95 seconds on break.

heating operation.
HIGH TEMPERATURE Senses high air temperature in furnace section. Cuts | HL21 Opens at 165+6°F Auto Supply Fan Section 40°F, fixed
LIMIT SWITCH power to heater control circuit on temperature rise. Closes at 125+9°F (Sensor senses furnace
(GAS HEAT ONLY) section air)
REVERSED AIRFLOW Senses high air temperature in filter section. Cuts HL22 Opens at 160+6°F Manual Supply Fan Section 60°F to reset
HIGH TEMPERATURE power to heater control circuit on temperature rise.
LIMIT SWITCH
(GAS HEAT ONLY)
ROLLOUT LIMIT Senses burner flame rollout in burner compartment. | HL23 Opens at 225 +7°F Manual Furnace Section 60°F to reset
(GAS HEAT ONLY) Cuts power to heater control circuit on temperature

rise.
FAN SWITCH Pressure switch provides supply airflow status. PCé Closes at 0.1+.05” diff. Auto Supply Fan Section N/A
(OPTIONAL) Senses pressure difference across filters and evap- W.C.

orator coil.




CONTROL LOCATIONS

Figure 35. Control Box Locations Figure 37. Electric Heat Control Box

CONTROL BOX

MAIN
CONTROL BOX

Figure 36. Main Control Box
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PARTS LIST o

e =

COMPRESSOR, 3.25 HP, 208-230/60/3 _

491212B-01

SUPPLY FAN MOTOR, 1 HP, 208-230/460/60/5

2 COMPRESSOR, 3.25 HP, 460/60/3, 380/50/3 491212B-02
2 COMPRESSOR, 3.25 HP, 575/60/3 491212B-03
2 3 COMPRESSOR, 3.5 HP, 208-230/60/3 491212B-04

2 3 COMPRESSOR, 3.5 HP, 460/60/3, 380/50/3 491212B-05

2 3 COMPRESSOR, 3.5 HP, 575/60/3 491212B-06

2 3 COMPRESSOR, 4.5 HP, 208-230/60/3 491212B-07

2 3 COMPRESSOR, 4.5 HP, 460/60/3, 380/50/3 491212B-08

z 3 COMPRESSOR, 4.5 HP, 575/60/3 491212B-09

2 2 2 2 2 MOTOR MOUNT, CONDENSER FAN 491215B-01
2 2 2 2 2 MOTOR, CONDENSER FAN, 1/2 HP, TEFC, 208-230/60/1 491221B-00
2 2 2 2 2 MOTOR, CONDENSER FAN, 1/2 HP, TEFC, 460/60/1 491222B-00
2 2 2 2 2 MOTOR, CONDENSER FAN, 1/2 HP, TEFC, 575/60/1 497558B-00
2 2 2 CONDENSER FAN BLADE 491217B-01
2 2 CONDENSER FAN BLADE 491217B-02

1 1 1 1 1 PRESSURE REGULATING HOT GAS BYPASS VALVE (OPTIONAL) 181723B-00
1 1 1 1 1 SOLENOID VALVE, HOT GAS BYPASS, 24V (OPTIONAL) 497524B-01
2 2 2 3 3 SOLENOID VALVE, LIQUID LINE, 24V (OPTIONAL 497525B-01
2 2 2 3 3 EXPANSION VALVE, 4 TON 240296B-19
2 2 2 BLOWER/HOUSING ASSEMBLY (MODELS 075F THRU 100F) 489996AG01
2 2 2 BLOWER/HOUSING ASSEMBLY (MODELS 110F THRU 150F) 489996AG02

1 1 1 EVAPORATOR FAN SHAFT (MODELS 075F THRU 100F) 551976B-01
1 1 1 EVAPORATOR FAN SHAFT (MODELS 110F THRU 150F) 489723B-01

2 2 2 2 2 1/4 x4.5” KEY 232213A-07
1 1 1 1 1 1/4x2.0” KEY 232213A-10
2 2 2 BEARING, BALL (MODELS 075F THRU 100F) 008299B-04
2 2 2 BEARING, BALL (MODELS 110F THRU 150F) 008299B-07

2 2 2 2 2 BEARING MOUNTING BRACKET 491214B-01
1 1 1 1 1 MIXED AIR SENSOR 497541A-02
1 1 1 1 1 HIGH LIMIT (HL21) 497564B-01
1 1 1 1 1 REVERSED AIRFLOW HIGH LIMIT (HL22 497564B-03

497528B-00

003655A-00

BELT, A-31

1
1 SUPPLY FAN MOTOR, 1 HP, 575/60/3 497529B-00
1 MOTOR SHEAVE, 1 GROOVE, 3.80” PD, 5/8” BORE 292254A-00
1 BLOWER SHEAVE, 1 GROOVE, 6.50” PD, 1” BORE 005362X-00
:

B e —

SUPPLY FAN MOTOR, 1.5 HP, 208-230/460/60/3

497530B-00
SUPPLY FAN MOTOR, 1.5 HP, 575/60/3 497531B-00
MOTOR SHEAVE, 1 GROOVE, 3.80” PD, 5/8” BORE 292254A-00
BLOWER SHEAVE, 1 GROOVE, 5.50” PD, 1” BORE 000971X-00

BELT, A-26

'SUPPLY FAN MOTOR, 1.5 HP, 208-230/460/60/3

—

009481A-00

497530B-00
SUPPLY FAN MOTOR, 1.5 HP, 575/60/3 497531B-00
MOTOR SHEAVE, 1 GROOVE, 3.80” PD, 5/8” BORE 292254A-00
BLOWER SHEAVE, 1 GROOVE, 5.50” PD, 1” BORE 000971X-00

BELT, A-26

009481A-00

SUPPLY FAN MOTOR, 2 HP, 208-230/460/60/3 497532B-00
SUPPLY FAN MOTOR, 2 HP, 575/60/3 497533B-00
MOTOR SHEAVE, 1 GROOVE, 4.40” PD, 7/8” BORE 007289X-00
BLOWER SHEAVE, 1 GROOVE, 5.70” PD, 1” BORE 000970X-00

BELT, A-31

003655A-00

1 [ SUPPLY FAN MOTOR, 2 HP, 208-230/460/60/3 497532B-00
1 SUPPLY FAN MOTOR, 2 HP, 575/60/3 497533B-00
1 MOTOR SHEAVE, 1 GROOVE, 4.40” PD, 7/8” BORE 007289X-00
1 BLOWER SHEAVE, 1 GROOVE, 6.20” PD, 1” BORE 001034A-00
1 BELT, A-31 003655A-00

@ This is only a partial listing of the replacement parts available.
Contact your local sales representative for additional information.
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1 SUPPLY FAN MOTOR, 3 HP, 208-230/460/60/3 497534B-00
1 SUPPLY FAN MOTOR, 3 HP, 575/60/3 497535B-00
1 MOTOR SHEAVE, 1 GROOVE, 4.40” PD, 7/8” BORE 007289X-00
1 BLOWER SHEAVE, 1 GROOVE, 5.20” PD, 1” BORE 003692X-00
1 BELT, A-31 003655A-00
1 SUPPLY FAN MOTOR, 2 HP, 208-230/460/60/3 497532B-00
1 SUPPLY FAN MOTOR, 2 HP, 575/60/3 497533B-00
1 MOTOR SHEAVE, 1 GROOVE, 3.80” PD, 7/8” BORE 313106A-00
1 BLOWER SHEAVE, 1 GROOVE, 6.20” PD 005414X-00
1 BELT, A-31 003655A-00
1 BLOWER SHEAVE BUSHING, 1.188” BORE 008044X-00
1 SUPPLY FAN MOTOR, 3 HP, 208-230/460/60/3 497534B-00
1 SUPPLY FAN MOTOR, 3 HP, 575/60/3 497535B-00
1 MOTOR SHEAVE, 1 GROOVE, 4.40” PD, 7/8” BORE 007289X-00
1 BLOWER SHEAVE, 1 GROOVE, 6.20” PD 005414X-00
1 BELT, A-31 003655A-00
1 BLOWER SHEAVE BUSHING, 1.188” BORE 008044X-00
1 SUPPLY FAN MOTOR, 3 HP, 208-230/460/60/3 497534B-00
1 SUPPLY FAN MOTOR, 3 HP, 575/60/3 497535B-00
1 MOTOR SHEAVE, 1 GROOVE, 4.40” PD, 7/8” BORE 007289X-00
1 BLOWER SHEAVE, 1 GROOVE, 6.50” PD 005738X-00
1 BELT, A-31 003655A-00
1 BLOWER SHEAVE BUSHING, 1.188” BORE 008044X-00
1 SUPPLY FAN MOTOR, 5 HP, 208-230/460/60/3 497536B-00
1 SUPPLY FAN MOTOR, 5 HP, 575/60/3 497537B-00
1 MOTOR SHEAVE, 2 GROOVE, 4.40” PD, 7/8” BORE 006076X-00
1 BLOWER SHEAVE, 2 GROOVE, 5.50” PD 200621X-00
2 BELT, A-31 003655A-00
1 BLOWER SHEAVE BUSHING, 1.188” BORE 008044X-00
1 SUPPLY FAN MOTOR, 3 HP, 208-230/460/60/3
1 SUPPLY FAN MOTOR, 3 HP, 575/60/3
1 MOTOR SHEAVE, 1 GROOVE, 4.70” PD, 7/8” BORE
1 BLOWER SHEAVE, 1 GROOVE, 6.50” PD
1 BELT, A-31
1 BLOWER SHEAVE BUSHING, 1.188” BORE
1 SUPPLY FAN MOTOR, 5 HP, 208-230/460/60/3
1 SUPPLY FAN MOTOR, 5 HP, 575/60/3
1 MOTOR SHEAVE, 2 GROOVE, 4.70” PD, 1.125” BORE
1 BLOWER SHEAVE, 2 GROOVE, 6.50” PD
2 BELT, A-31
1 BLOWER SHEAVE BUSHING, 1.188” BORE
3 3 3 FILTER, 25 x 25 x 2 (MODELS 075F THRU 100F) 349103X-00
3 3 3 OPTIONAL PLEATED 25 x 25 x 2 (MODELS 075F THRU 100F) 312980B-07
3 3 3 FILTER, 20 x 25 x 2 (MODELS 110F THRU 150F) 000160A-00
3 3 3 FILTER, 16 x 25 x 2 (MODELS 110F THRU 150F) 182732X-00
3 3 3 OPTIONAL PLEATED 16 x 25 x 2 (MODELS 110F THRU 150F) 312980B-02
3 3 3 OPTIONAL PLEATED 20 x 25 x 2 (MODELS 110F THRU 150 312980B-04
2 2 2 3 3 R1-2-3, HIGH PRESSURE RELAY, 1P, 24V 437558B-00
2 2 2 3 3 R13-14, PUMPDOWN RELAY, SPST, 24V 473565B-07
2 2 2 3 3 TD1-2-3, COMPRESSOR TIME DELAY, SPST, 24V 282101B-27
2 2 2 2 2 C1-2, 5.0 MFD FAN MOTOR CAPACITOR, 208-230V 492637A-01
2 2 2 2 2 C1-2, 7.5 MFD FAN MOTOR CAPACITOR, 460V, 575V 492637A-02
2 2 2 3 3 HP1-2-3, HIGH PRESSURE CONTROL 473561B-12
2 2 2 3 3 LP1-2-3, LOW PRESSURE SWITCH, NO LOW AMBIENT OPTION 473561B-13

@ This is only a partial listing of the replacement parts available
Contact your local sales representative for additional information.

Continued on next page
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2 2 2 3 3 LP1-2-3, LOW PRESSURE SWITCH WITH LOW AMBIENT OPTION 473561B-14
2 2 2 3 3 PC1-2-3, CONDENSER FAN LOW AMBIENT PRESSURE SWITCH 4735618-15
2 2 2 3 3 HIGH/LOW MANIFOLD 4975388-01
1 1 1 1 1 PB1, 3 POLE MAIN POWER BLOCK 4912568-01
2 2 2 M1-2, COMP. CONT. W/O AUX. CONTACT, 25 FLA, 208-230/460/576 | 417696803
3 3 M1-2-3, COMP. CONT, W/ AUX. CONTACT, 25 FLA, 208-230/460/575 4976478-03
1 1 1 1 1 M10, SUPPLY FAN CONTACTOR, 25 FLA, 208-230/460/575 4176968-03
1 1 1 1 1 TC1, FANTROL THERMOSTAT, 208-230/460/575 497! 1
1 1 1 1 1 T1, MAIN CONTROL TRANSFORMER, 208-230V 4673818-10
1 1 1 1 1 T1, MAIN CONTROL TRANSFORMER, 460V 4673818-11
1 1 1 1 1 T1, MAIN CONTROL TRANSFORMER, 575V 4673818-12
1 1 1 1 1 T2, PUMPDOWN TRANSFORMER, 208-230V 497575A-01
1 1 1 1 1 T2, PUMPDOWN TRANSFORMER, 460V 497575A-02
1 1 1 1 1 T2, PUMPDOWN TRANSFORMER, 575V 497575A-03
1 1 1 1 1 T3, GAS HEAT TRANSFORMER, 460V 497602A-01
1 1 1 1 1 T3, GAS HEAT TRANSFORMER, 575V 497602A-02
2 2 2 2 2 F3-4, PUMPDOWN FUSE, 2.0A, 208-230V 4975988-07
2 2 2 2 2 F3-4, PUMPDOWN FUSE, 1.3A, 460V 497508B-06
2 2 2 2 2 F3-4, PUMPDOWN FUSE, 1.0A, 575V 4975988-04
2 2 2 2 2 F5-6, GAS HEAT FUSE, 0.8A, 460V 497598B-03
2 2 2 2 2 F5-6, GAS HEAT FUSE, 0.5A, 575V 4975988-02
2 2 FUSE ON FB8, 15A, 208-230V 258605D-05
1 1 1 1 1 TCS5, RETURN AIR FIRESTAT, ALL UNITS 4793888-02
1 1 1 1 1 TC6, SUPPLY AIR FIRESTAT, HEAT UNITS 479388B-03
1 1 1 1 1 TC6, SUPPLY AIR FIRESTAT, COOLING ONLY 479388802
1 1 1 1 1 TC7, FREEZESTAT 4975408-01
1 1 1 1 1 PC5, CLOGGED FILTER PRESSURE CONTROL 4976278B-02
1 1 1 1 1 PC6, FAN SWITCH PRESSURE CONTROL 497566A-01
1 1 1 1 1 2-POSITION DAMPER MOTOR, HONEYWELL 8415A 4975058-02
1 1 1 1 1 ENTHALPY CONTROL, HONEYWELL C7400A 4926228-02
1 1 1 1 1 PROPORTIONAL DAMPER MOTOR, HONEYWELL M7415A 497506B-01
1 1 1 1 1 ECONOMIZER CONTROL MODULE, HONEYWELL W7459A 4912098-01
1 1 1 1 1 MIXED AIR SENSOR 497541A-02
GAS HEATING SECTION
1 1 1 1 FURNACE VE R, 1/16 HP, NATURAL GAS & PROPANE 4975708-01
1 FURNACE VENTOR MOTOR, 1/12 HP, NATURAL GAS & PROPANE 4975708-02
1 1 1 1 1 TD9, TIME DELAY RELAY, 24V, NATURAL GAS & PROPANE 4975698-01
1 1 1 1 1 RO, VENTOR MOTOR RELAY, 24V, NATURAL GAS & PROPANE 4735658-06
1 1 1 1 1 HL23, ROLLOUT TEMPERATURE LIMIT, NATURAL GAS & PROPANE 4975648-02
1 1 1 1 1 ELECTRONIC IGNITION MODULE, FENWAL 4975108-01
1 1 IGNITOR CABLE, 15", NATURAL GAS & PROPANE 554343AG02
1 1 1 IGNITOR CABLE, 117, NATURAL GAS & PROPANE 554343AG01
1 1 GAS VALVE, NATURAL GAS 4975118-01
1 1 1 GAS VALVE, NATURAL GAS 4975118-02
1 1 GAS VALVE, PROPANE 4975118-03
1 1 1 GAS VALVE, PROPANE 4975118-04
1 1 1 1 1 FLAME SENSOR, NATURAL GAS & PROPANE 4975618-01
1 1 1 1 1 IGNITOR ELECTRODE, NATURAL GAS & PROPANE 4975668-01

® This is only a partial listing of the replacement parts available. Contact your local sales representative for additional information.
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WIRING DIAGRAMS

LEGEND:
Standard Standard
Designation Description Location Designation Description Location
C1, 2 Capacitors for Condenser Motors Control Box OAE Outside Air Enthalpy Sensor Econ./Ret. Sect.
C5 Capacitor for Furnace Ventor Motor  Heat Sect. P1 Plug, For Economizer Supply Fan Sect. |
CM1, CM2 Condenser Fan Motor Condenser Sect. P2 Plug, For Heat Control Box 1
COMPR 1—3 Compressors 1—3 Condenser Sect. P3 Plug, For Alarms Control Box
DM Damper Motor Econ./Ret. Sect, PB1 Powerblock, Main Control Box
D81 Disconnect Switch, Main Control Box PB3 Powerblock, Electric Heat Heat Sect.
D83 Disconnect Switch, Main Elec. Heat Heat Sect. PC1, 2,3 Pressure Switch, Low Ambient Control Box
F1 Fuse, Control Circuit Control Box PC5 Pressure Switch, Clogged Filter Supply Fan Sect.
F3, 4 Fuse, Pumpdown Control Box PCé Pressure Switch, Fan Supply Fan Sect.
F5, 6 Fuse, Gas Heat Control Box PCB1 Local/Remote Status Board Control Box
FB8 Fuseblock, Power Control Control Box R1—3 Relays, High Pressure Control Box
FB30 Fuseblock, Power Control Heat Sect. RO Relay, Heat Heat Sect.
FB31—33 Fuseblock, Electric Heat Heat Sect. R10 Relay, Ventilation/Smoke Control Box
FRS Flame Rectification Sensor Heat Sect. R13, 14 Relays, Pumpdown Control Box
GRD Ground Control Box & RAE Return Air Enthalpy Sensor Econ/Return Sect.
Heat Sect. SAF Supply Air Fan Motor Supply Fan Sect.
GV1 Gas Valve, Main Heat Sect, SVi—3 Solenoid Valves, Liquid Supply Fan Sect.
HL1—3 Hi-Limits, Elec. Heat, Secondary Heat Sect. 8V5 Solenoid Valve, Hot Gas Bypass Supply Fan Sect.
HL21, 22 Hi-Limits, Gas Heat Fan Sect. i Transformer, Main Control Control Box
HL23 Hi-Limit, Gas Heat, Rollout Heat Sect. T2 Transformer, Pumpdown Control Box
HL31, 32 Hi-Limits, Elec. Heat, Primary Heat Sect. T3 Transformer, Gas Heat Control Box
HP1—3 High Pressure Controls Control Box TB1 Terminal Block, 24V Field Control Box
HTR1—3 Heaters, Crankcase Heaters On Compressors TB2 Terminal Block, 24V Field Supply Fan Sect.
IGN Ignition Electrode Heat Sect. TC1 Thermostat, FANTROL Control Box
LP1—3 Low Pressure Controls Control Box TCS Thermostat, Return Air Firestat Supply Fan Sect.
M1—-3 Contactors, Compressor Control Box TC6 Thermostat, Supply Air Firestat Supply Fan Sect.
M1—3 AUX. Auxiliary Contacts Control Box TC7 Thermostat, Freezestat Supply Fan Sect.
M10 Contactor, Supply Fan Control Box TC15 Thermostat, Power Saver Heat Sect.
M31—33 Contactors, Electric Heat Heat Sect, TD1—3 Time Delay, Compressor Lockout Control Box
M31—33 AUX. Auxiliary Contacts Heat Sect, TD9 Time Delay, Heat Heat Sect.
MAT Mixed Air Sensor Supply Fan Sect. VM1 Furnace Ventor Motor Gas Heat Sect.
MmJ Mechanical Jumper Control Box & VMS Ventor Motor Centrifugal Switch Gas Heat Sect.
Economizer Sect.
1, =—— —— e FIELD WIRING 8. @
2, = == ——— == = WIRING IN REMOTE UNIT 9. ——@— REMOTE PANEL TERMINAL
3, = = ———— = = WIRING CONNECTING UNITS 10 VA" WIRE CONNECTOR
4, 200 WIRE NUMBER 11, ﬁ/f PLUG-IN CONNECTOR, P1
5. 208" OPTIONAL WIRE ON TERMINAL BLOCK 12. e—— PLUG-IN CONNECTOR, P2
6| | opTiON BLOCK 18, €——— PLUG-IN CONNECTOR, P3
7 -0 FACTORY WIRED TERMINAL

FIELD WIRED TERMINAL

IM 475 / Page 41



POWER WIRING DIAGRAMS

SCHEM. 553221D-01 REV. © SEE LEGEND 5534438-01
MODELS:

—_— | LINE|CONT.
CUR-@75F ., @76F , @85F , @86F , 100F , 1 10F NO. |LOC.

YO ewsy RS e
208-230/380/468/575V. I?" g 3 e
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b e T 1
el foweeLy
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Jeo 7 2 2
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| BT i 3
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3 627 3 6377 128
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-1
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SCHEM. 553222D-01 REV. @ L1 iRl i
MODEL S+ I ' I
CUR-@75F , @76F , @85F , @86F , 100F . 1 10F

I
|
VOLTAGES: l'é"ﬁ §h_- — 1o
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— 10—
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i s
iu i f 2
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. DISCONNECT RED LEAD FRON
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1 LEAD AFTER DISCONNECTING IT. e
TO CONTROL
TRANSFORMER (T1)
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SCHEM. 553223D-81 REV. @

I l I l SEE LEGEND 553443B-01
MODELS:!
CUR-125F, 126F, 150F , 151F
VOLTAGES: Gk
208-230/388/468/575V.
—1—
|
—182— }
—109— ;
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= [owppL? =
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SCHEM. 553224D-01 REV. @ I I I | v
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SCHEM. 553225D0-01 REV. B
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SCHEM. 553226D-81 REV. B Ra— SEE LEGEND 5534438-81
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SCHEM.

553227D0-01 REV. B

SEE LEGEND 553443B-01

FRON FRON
PB1-T4 PB1-T8
MODELS+ CUR-125F, 126F, 15@F, 151F NOTE:
LINE ON 288-23@V. UNITS, TRANSFORMER (T1) PRIMARY
L l 15 FACTORY WIRED FOR 23@V. IF 208V. POVER
R Ty SUPPLY IS USED. MOVE LEAD'FRON TERNINAL 238V =
@7 582 Ve TO 288V ON TRANSFORMER. s ?_z._
e 24
& i 5 e =ELEL, HT, VIEM—._h : 596
@50t 721K db—722 >)——510— s RA-FIRESTAT L SA-FIRESTAT L ALY _ og1—
F2-2 X 550 550
723 RENOVE *WJ* [ 1.0 IF _ONLY 'TCG' CONNNECT 540
VIRE -ssl 'ru TC6-1. TC5 TC6
MJ . a2
2.) IF ONL cT 551 2 —202—
L > {r23 Ni— 516 wine -msz 7 1682 e ) Mg o
v 18 R18 |, R10 519 ETE VIRE 0551, | IENONE 240 SRR, S L AL 507
an—@—--m:sLlr‘ b Fgo—516— L G
517 1 508——¢ —204— 186
MJ %) c2 531 508
i} {ma R1@ 531
© " : \]?"—%—5’"— o Lo .
530 ] DM 607 531 —286—
i P1-3 ™ TR P1-6 508
b &9 3 521 8 ]
© < 9% o 523 _m“g
R.lﬂ 4
-9 LT T NOTE: I——)l —208—
SPECIAL WITH OPTION REMOVE :;ln BETMEEN %: ?1 MJ Rlﬂ;g —289—
Lo '-l VENTILATION BETWEEN 4 & 12 FROM RELAY SOCKET. L—>4'3
5
[_'“_] wp1 108 —211—
s34 L 18 A7 A8 5439 A
P1 P 351 —0—108—; 5 ——101 —O—541—0-542 sea—0—212—iH
My ——
Y1 Jl [ 2 H1-PRESS.
AT =
52 P1-1 bl o e Pi-4 “h 4) AR1)—103 —213—214
Rls_: HP1 s 5 5Tc75 6 i
683 321 320 IR N —215—
328 % aux MOVE 181 TO HP1-2 52
l M2 FREezesTAT| | 726
cl aux RENOVE +542 s
e M3 323
I_ 322 ~=2i6—
323—*
Y2 2 5 LP2 208 —219—
Pi- P1- 4
©@—59 X 6. {—¢—6e5 S 5350200 52014 201 : —zz-—ﬁg
NJ 22 HI-PRESS.
D—SBB—F* DAE 4 {R2);—203 —221—222
LOUT!
0—6!9-4:5 | RZ}F i —220—
T204—e s 201 RN
e nlof TR -
o
§+ 308 i —225—
is LP3 1 Tz Re 182
SR L322 300—; 53014 301 305—(M3); :mst o107~ —226—118
3@2 HI-PRESS. 3g1 ind
?—Ell— —>>—536—0—538—m —l 4 7, : 303 —227—228
(IR R3 HP3
s-611— —>>—537—o—539—|_ Lo 3e3 |
7 301 | —228—
ECONOMIZER [ xove se1 "1 hea.z F:"“—(‘ P18 E I [y
(INCLUDES DAMPER MOTOR) ag9—c<fpa o B 716 —229—
REMOVE *MJ* BTV P1-1 & P1-4 a _| 1 pz-sfl‘
vl 726
724 {(Ra) 726
4 {e——F724 -
© 71 i< 7 L g i1 {RI)— 413 230—201
-y, 812 - 813 gy 208
iy 814 3 819 21—5g5
w2 HL32 ai4
©— 717 — 727—-—5-—7——51‘. :x@&z—szs 19— 20228
P2-7
2ND STAGE M32-AUX 821
on 28-"s8cv —e23—dle——p—824 5 825—4—825— TC15 —233—-234
827 1 2
M31-AUX M33-AUX
814 823 (ON_28- 43KV UNITS e
—728—glbc—a26—* 626 <l 408/578V INTTS, &
3o sTace
288/238 VOLT ELECTRIC
UNITS ONLY. HEAT
r2-8
IT’—751—( 13 I —240—

A 758 —CEg—{P3-12 | —241—
@ 7852 HEAT ON P33 4} P3-11 y 544 —242—
@2 7853 HEAT FAIL LN TR | —243—
©3 - COOL_ON LI —244—
@4 2 COOL FAIL P32 g | —245—

L 547 fouer {<p—{P3-18 —246—
548 CLOOGED FILTER 2 P3-14 PCB1 I —2T=
LOCAL/REMOTE STATUS [ CLOGGED FILTER
5 a5
548 563

" 56 = ) SEP

© 560 e 1—wLe5-562 s 568 21

FAN SWITCH

6 A3 PC6 a4

© 565 —O—566—] _'{’2—561[' —262—

Page 46 / IM 475

LINE|CONT.
lLOC. 181
(IN CONTROL 80X)

582,518
516.619

528

547

632

833
714
758

UNIT)

531 8538 634
628+ 611+ 610+
® @€
5§22 537 536
PLUG (P2)
(HEAT-IN CTRL BOX)

T2 722 721+

G (P3)
(STATUS- IN CTRL 80X)

545
546
782

~wan—]

73
199
1e

Zo—=v0

[e]=[~]=[a]s[u]~]-}

2
s
)

[5[=]

g4
HE

[

L zom-omzzon

@
b
3

o

R1 ICKET
(VENT-IN CTRL B0X)

515 616 517 528

2E @
822 823

28 524
518 619 533 821




SCHEM. 553228D-01

REV.

SEE LEGEND 553443B-01
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SCHEM. 35532290-01

REV. A

SEE LEGEND 5534438-01
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SCHEM. 553230D-01 REV. A

SEE LEGEND 5534438-81
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©—sa3 t 682—8—| —¢—685——>>—571 —229- 108
—221—222
—220—
—22—
—224—248
—518— —)>—535—O—538—{ MAT =
g e
€ —227—
s-611 —»—637—0—539 gm,l
—220—
ECONOMIZER 5 1
UINCLUOES DANPER MOTOR) .
REMOVE “MJ* BTY Fl _4 : o
'] 726
© 714 5 724 7;3?—1 —230—128
P2-4
'ﬁ?ﬂv ORIOINAL VIRES FURNISHED MUST BE i — L;g!—“@u—gé— —231—201
IT SHOULD BE REPLACED WITH 98 DEGREE C OR IT'S \:}—7374::— I 741
EQUIVALENT. 16N IGNITION 7 —232—
HL23 _:,_I_. CONTROL &1
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>—713—o-51—m"m ——5'—715—4:4-725—-50—’ m—o"-—m—m—ns—b 739—/Z—74 741 —233—
1
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© 717 L 727 742 —234—
P2-7
' 75@- (<€ 12 P3-13—>»)>— 75| ——{ € —241—
P28
© 2 NEAT OB c P33 4y P3-11 e 2% gy
@2 75: JEAT FALL LE ] SEE NOTE BELOW. F3 - P! -
@1 COOL ON L _—@— ——O
s sz—w—n—om-—qx—on —244—
4 2 CO0L FAIL P3-2_,
@ R v 12 12! —248—
O———547 e 18 R13 Z‘V
CLOGOED l 123
548 gL {€ 14 PCB1 223_6"_2 124 —246—
LOCAL/REMOTE STATUS [[]
—247—
NOTE:
BT e R4
e A iy 23— -
T0 288V ON T 4
CLOGGED FILTER
5 AS A8
548 . = 563 s
© s 60 O——1—561— L e—562 o 983 281
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g A3 PCE a4
C— 565 566———eLo—5674—0 568 —252—
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S

[

=
&
2

]
§
S

3

LT
3688

of2e8ga

=)
S

?E
8

§
;
al!

|

30y
b
NSRS

<]
ey
F

=~
=

s |z
3

EEEER LS

:
g

—-H'I-—l

[s[s]=[~]=]a[~[o]~]-]

3§
HEBE
TRRRRE

[

R1@ SOCKET
(VENT- IN CTRL 8OX)

IM 475 / Page 49

)



SCHEM. 553231D-81 REV. A e SEE LEGEND 553443B-81

PoI-T4  POI-TS LINE|CONT.
MODELS+® CUR-125F, 126F, 150F, 151F NOTE: . |LOC.
LINE ON 289-230V. UNITS, TRANSFORMER (T1) PRINARY
1S FACTORY VIRED FOR 238V. IF 288V. POVER
R 71 SUPELY IS USED. MOVE LEAD'FROM TERMINAL 238V 3
©- 582 *’w‘i - 500- —200—
—_— 24v
wer[ Re  Ra ELEC. HI. b e al T81
@—5.1—((—1-721 —722 >1——518— SA-F IRESTAT —281— (N CONTROL 80X)
Bih4 402 P22 NOTE 550 saz.518 [T ] 111
—723 REMOVE *MJ* TT1.0 IF OMLY ‘TCE' CONNNECT 540 616,519 | —_J 847
e WIRE *558 TO TC6-1. TC6 a2 9 _6__
W 2.) IF_ONLY 'TCB* CONMNECT =552 —202—+ ae [
L3 {r2a HJ— 516 viRE <se2 70 TCS 2 Lisgdsd [ 9]
T 18 :IEma 3 R1G 519 DELETE WIRE +851. . 7 28 |sv]
nn—@-}-um ; q—||—,~-51t~;—1 s87 -u:;—’-s : [v1]
517 10 mj —284— Y2
MI— . L5 ]
0 R1@ Ri@ DAMPE! 531 =
@-———519——‘£ﬂ—}?"—o,—-519-— BT I —285— 717 2]
5686 — 607 531 $ —206— ke X 4
oy P1-3 i R TR P1-6 508 ™ |2
© 28 521 : 521 _8) g 28 oo 3]
e Wi —] 523 i 28 o6 7]
i 2
22 {—e—=523 |} g— sea | 5 |
Fi-9 . . NOTE: 19 ses g
CIAL VITH OPTION REMOVE ‘M. BETWEEN 1 & 9 MJ —209— ses.506 [ 7 | 1
o =l VENTILATION AND BETWEEN 4 & 12 FROM RELAY SOCKET. Ly, - ITF
ot KN
—210—246 %5’1 mm
NJ Rt 108,111 7]
Lo —1 182 m.:n:x- m
setsbrs i
u v v, o B
(©—532—<—1— 81—} 04 —213—214 8311 |15
P11 1 2 P1-4 .00l
—214— prg B
17
6083 —218— 811,818 [ g
—216— 19]
20
Nl -217— b
™ —-210— 182
(IN BACK OF UNIT)
~ —219— L mb3
Y2 P1-2 P1-5 14 186 587 [a7|s4a
©—s3 2 82 “—g—sas—T»—sn——q- 201— 201 2'5?1@52“5 s et-207 —z20- 118 (A2 48,
568 | A3 | 566+
M 202 H1-PRESS. 231 102 sss 73] 67
o—ees—fe+™ OAE 4 +(R2)—2e3 —221—222 o8 5| ser-
=) ( 311 RZ* ol . - E 862+
*L2a4 TA 2 zzg:; 28D, :; A7 s
ul - AB 382
s i MOVE 201 TO HP2-2 o4 LA agg.
571,389 Q14— 221 —224—248 A9
{ . F I —226— ~ E s
LP3 e Iz e
b 198300 391—9—— 301 S 308 306 397 —226— 118 PLUG (P1)
_} [=) c2 Y1 258 (ECONO-BACK OF UNIT)
618 3g2 HI-PRESS. 3g; 3" T
1 4 393 —227—228 5 |63 |832
611 ot T 6%
5 ,3“_?_1:3,2:: l 831 671 678
ECONOMIZER a2 31 T < | —220— 629« Gii+ 618+
(INCLUDES DAMPER MOTOR) L TR i Ly N Q@
il 1 R & 309—C<HPa-9 E‘I 715 —229— Lozz o7 oz |
2 PLUG (P2)
(HEAT- IN CTRL 80X)
726 m- m. ﬁ’-
é 714 c . 724 (R3) 726, A
3. s 811 /3 813 511 |51 |89
e T_ .3 812 L) 813 2 | B b5
9“_,—5'2_'——514 e 819 | —®I—5Em g ® 718
w2 HL32 819 728+ 727+
© 77 £< 727 —wge 818 @(Tezs 20228 @ 9
205 sms_f M32-AUX .
b non——o 824 825 825 —20-Z% PLUG (P3)
NiTE omyy ety 27 CIN_Jc2 (STATUS- IN CTRL BOX)
M31-AUX M33-AUX s 8 s [T7]
rereire gt —— g S Tc1s o sl )
JR0_STAGE POWER 1 2 m2 [ 3| s
g —
UNITS ONLY. . HE r 199 s o
v u [5] §
rz-elL A I 2 [7] 2
751—C: 13 —240— e
. 750 C 12 l —241— @ [q] .
@ 5 HEAT ON LY nrnl 544 —242— ::: |10} E
2 - HEAT FAIL P3-4 F3 1) e
@3 753 < 1} SEE NOTE BELOW. 0 a1 g m izl ¢
@ T COOL ON P3-1 .'_‘ m al 1
o v azw_qa—-.nj}.—m-—ow —244— 13] o
@4 o COOL FAIL P32 4y | see [14] N
e 1 —245— 1
R POVER Y
o 7 S 18 =
- CLOGOED FILTER b —2— R1@ SOCKET
—_— —————
LOCAL/REMOTE smTusd
=T
NOTEs
ON 288-238V.
PRINARY
IF 208V, —240—
MOVE WIRE +92 FROM
TO 288V ON TRANSFORMER. M2-AUX M1-AUX
»—321#}—':—7—322—,:";324—1®2—325 —20—
323
m.
TLOG0ED FIL | vze M3 0] o
5 PCS 321" clhwo
B48 »——560—-‘05———551—{ s 563 —
568 1 z 568
FAN SWITCH

5 A3 PCE A4
© 565 s66—|——e L o567 568 — 28—
Im
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SCHEM. 553232D-01 REV. A priatls SEE LEGEND 5534438-01

PBI-T4  PBI-TS
MODELSs CUR-125F, 126F, 150F, 151F NOTEs e | EouT-
LINE ON 208-238V. UNITS. TRANSFORMER (T1) PRINARY
1S FACTORY WIRED FOR 230V. IF 288V. POVER
R Ty SUPPLY IS USED. MOVE LEAD'FRON TERINAL 230V 3
o . v T T0 286v o TRAkSFORNER. o s,
24v Lggy ?
s ™9 109 = i 181
@—m—(<—-721 b—722——>}—>518—§ ["RA-FIRESTAT L SA-FIRESTAT —281— (IN CONTROL 80X)
=< Ehell B3] 4 NOTE: 550 pt
723 T.7 IF ONLY *TCE' CONNNECT 540 19 | — 847
VIRE 588 TO TCE-1. S o |G|
— MJ— 516 2.) ‘7&&27%‘1&”1’ 2 552 +—2.2— 818 l
T_ 18 R10 Ri@ 519 AND DELETE VIRE 851. _m_u. e SRMOYE 2049 ) 7 Ll [
eu—@--muL&—H 1 l5o—516— 587 —283— 82 E
517 *@—'ua —284— 106 33
MJ— NS 831 aay 713,714 %
0 R10 i R10 531 ool
@ 518 8 s 1k —519—) DAMPER MOTOR PN nr [vz|
-au—«—sas——é@-«——-w 531 —206— e BH
P1-3 TR TRI = P1-6 508 7 [
sV 521 8 = ses | 3 |
520 = s21 e i E1
R10 524 - i
> 2 23 1 ses | 5
Fi-9 il NOTE: = e ss |G |
- SPECIAL VITH OPTION REMOVE ‘M. BETWEEN 1 & 3, ral s YO sea.006 [ 7|
-y VENTILATION A BETVEEN 1 & 12 FROM RELAY SOCKET. L4, O 22fe]
828,843
570 - 121 oa4. 716 | 2 |
199 x Q15— 23 —210—2¢6 197121 [15] sa1
n.l—l 16 e ies.111 [77]
1 3 g_msn_“l 11 12 Iz r 10 a7 AB 543 9 182 101,105 121
180 181———0-105 7 M1) - 186—f e a1 187-0—541—0-542-0—553—0 —212— i3 aee2h [13]
- J MJ 1 - Y TD1 .28 14|
» 1t & Ead
©_532_§f7 681—e—|—p—co o 57— —213—214 8,311 [15]
381,388
—214— e %‘
683 211 2 1081 —2185— 511,818 ﬁi
MOVE 181 TO HP1-2 - —
—216— ﬂ
e —217— =
—218— 182
(IN BACK OF UNIT)
—219— 686 [T] 5%e-
Y2 1-2 P1-8 13 I se7 = m
(©—533—<—1-682 {—¢—6o5——>>—571———4 >—200 —220—116 A2 | 622,
i) . - -
868 | pg | 867
ai —221—222 568 [a5 | 61"
—222— b ﬁ:
289 841 -
571 7= ol LA i
209 843 rﬂn
571,309 19,221 —224—248 bl Ll i
5 ‘—ﬁ 5 837 ﬂ 839
15 LP3 : 16 | G
o—aao—l} 23814 301 3us—n@:73ns - bet-oe7—
= 103
.-sxa——>>—538—o—5:m—m'r 2 HEZERRBE. < a8
¥ nixED
8611 —)>—537—o—539—|_‘
ECONOMIZER _I -1a P
(INCLUDES DAMPER MOTOR) L B
REMOVE *MJ* BTV Pi- 4 3"3—-(6-1'34 B’I
PLUG (P2)
vt 728 (HEAT- IN CTRL BOX)
4 I 24 3. 726 - i}
© 714 1< 7 7 l@—nl—i 238—119 ® O
NOTE 738 ;::;al - s11 518 o889
—_— ——e¢ —231—201 726 728 724
1€ ANY ORIGINAL VIRES nlma:n WUST BE REPLACED. \—:}—737 "'l 724 cné:bcz 741 ® ® @
EuTVALENT. 8 IGNITIDN 7 T 716 718 714
HL23 =
!}’gol, ROLLou'r ® 7@”
—713 715 726 ons—c‘o—ms 735—{—_0 7 7 741 —233—
= ——5‘— —-5‘— e —0-5‘— —Ty— pr BQ—£7_"}—9 40 ot 1 B
© C 727 742 —234— (STATUS- IN_CTAL BOX)
2.7 s [T
wlz] ]
'=1 €
; 758 > —751————(<— —241— R 131 8
s HEAT ON o P2-8 ! ] !
©— 2 4 —242— e [51 :
2 - HEAT FAIL F3 ——
@— 75 SEE NOTE BELOV. = re1 s us [5]
> coo. on LN 2 F4 P81 w[7] |}
O—— 545 —244— a
A - . Laiv qz—o\_...p—Tz 93—¢{[The-91—018 2 ue [5] ¥
C R Gl Bl 123l V VN 125, —245— w9
O——547 MR R13 2% a8 [Tg] 8
o Bl 1
™ 2] §
—247— m 13| &
7t B
NOTE: oot 1 B
R O i =
| 223 —240—
HOVE NiRE o33 FRON TLRMINAL Zev | 321 Az 24 @ R1@ SOCKET
TO 288V ON TRANSFORMER. M2-AUX M1 -AUX (VENT- IN CTRL BOX!
hazn—ml c 3zz—:ﬂiaz4——-l@z—-32 —249—
e— aux
. uoooenm FILTER Lsze B -
© 548 560 ” 1 561—Ts o 563 e
560 - - 5 R > 568
FAN SWITCH
[ PC8
A3 A4
@ —0—566—] ——lo{vz—-snl: 568 — 25—
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GRD.

FB30@
I.u ﬂ:DT:‘—m-— TO COOLING
- UNIT POWER
782— ) BLOCK (PB1)
=T IN MAIN
783— | CONTROL BOX.
L3 T3
FB31 M31

e, < ——— .| S %00~ W

SCHEMATIC
554266B8- 01
REV. A

HTR. NOM. NOM.
MODEL--KW--VOLTS

EQ2---10--208/240

380/480/600

SEE LEGEND 553443B-01

——H:H—FHH—

ELECTRIC HEAT WIRING DIAGRAMS

ON 608V. ONLY.

( HEATERS ARE CONNECTED
1N WYE CONFIGURATION

AS SHOWN. )

L1 | LINE|CONT.
NO. |LOC.

L2 —501 —

L3
- G0

—503—

HTR*1
10KW

by e

L2 —585—

AAAAAA
WWWWW\-

L3

=3

L1 | LINE|CONT.
IL"” NO. lLUC.
te 701— | TO COOLING L2 e
GRO. o 5l UNIT POWER L3
vy L2 T2 TRES FOLOUE TERL) ON 6@88V. ONLY. —502—
1 oy
= o[ The4—783— | CONTROL BOX. IN e _con —
PBS_ FB31 M31 ( rm.l) HTR*1
I [oaon [: 10KW o
u n - 'LIUTll lu I nI H— Ty ‘[u a4
_._|.._,__a_ | & $
. Eperdy frpetiorpy Bl 4 oy 3 5
| 1 | frs" T
—_ lm{[:]:}ﬁ l":’vjﬁ,’_nz 586
M32 (MAN.) HTR®*2
HL2 1 BKW
SCHEMATI C e, .
5542673'01 ——-I—o-ﬂ-o—l——- 3 7 L2 EE —511—
2
REVI A | '! I L3 12—
HTR. NOM. NOM.

MODEL--KW--VOLTS

EDQ5---20--208/240
380/480/600

SEE LEGEND 553443B-01
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L

-

LINE |CONT.
‘ |ﬂ° NO. ILOC.
t Eﬂq——-m— TO COOLING L2 i
GRO. phos. 1 UNIT POWER e
o' SRS 782— o BLOCK (PB1) ON 688V. ONLY. —582—
i IN MAIN mlea*r;yns C“(;‘NEF ICG%NAET%?
= e nd 783— | CONTROL BOX. AS SHOWN.) —503—
PB3_ FB31 M31 (HI:IT'I) HTR*1
asvrale o o i 7 R
J u T Iu m Iu T G 165553 qu "
- = | - f 3 —5p5—
) |z 12 ILzﬂ:I}T'z] it T2| A 4 pe 3 o
o & | 1 | B 2 L3 — BPE—
T2 |L3Ur1'3] = ':'_'r: 732 586
M32 ( MAN. ) HTR*2
HL2 10/20KW
SCHEMATI C —'—_0-—|Ll I—a———733 e o e
554268B- 01 N O SR A W
L2 T2 2 4 5;
REVI A 735 ’LJ —512—
L3 13 e
HTR. NOM. NOM.

MODEL--KW--VOLTS

SEE LEGEND 553443B-01

ED8---30--380/480/600
E11---40--380/480/600

FB30 Lﬁg'E | EgréT
l.L‘1 ﬂ:l}To—l-‘— 781— | TO COOLING cl
GRD. UNIT POWER
LUG IGD?{I_”Z_ BLOCK (PB1) gt
j’_ IN MAIN
— . -4—703— | CONTROL BOX. s
PB3
HTR®*1
—— F831 M31 ( pﬁt_l) HTR
e TR : 7S <Eu —584—
= | z Iz ED”'I—_L"' ""I— 2 % L2 ig —585—
im0 §3 s
[ ] 5 I_EEJ—E'Z'—
i Jobs o
10/
‘ SCHEMTI c Tll o} l—:}—733—ﬁ1‘- "Ll —519—
5542698' 01 leﬂ:D-s-'-—'—o-“-o—l* L2 EE —511—
REV. @ 7 | - o
HTR. NOM. NOM.

MODEL--KW--VOLTS

EDQ8---30--208/240
El11---40--208/240

SEE LEGEND 553443B-01
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A
] [|j]:|—7m— TO COOLING
GRD. o UNIT POWER 5 iy s
LUG ([ Tke1—702— > BLOCK (PBI) o T
1 . b R
= - < 783— | CONTROL BOX. B gL S
PB3_ F831 MSl (MaN. ) HTR®*1
_:. HL1 20KW
— ° 4 f 730—0-|- tu —504—
_—I-L.z_r‘z 1Lzﬂ_—_l]*|———|—‘ﬂ—o—|— —.-{'5— L2 ‘E —505—
>
BT L3 13 ? e -
t HTR*3
18/20KW
—507—
SCHEMATI C
554270B-01 e
REV. A R
FB32 M32 .
HTR. NOM. NOM. —= v HZ 20K
MODEL--KW--VOLTS iu T u £ g T Tu =
E14---50--380/480/600 hzm"l——“‘"“*i‘—m ks T
E15---60- - 380/480/600 g
ﬂ———t‘ﬁ— —8512—
SEE LEGEND 553443B-01
LI NElCONT.
FB30 NO. |LOC.
[ {D]:'—7
te p1— | TO COOLING ozazian
GRO. gt UNIT POWER .
LUG 782— » BLOCK (PB1) 1
i e IN MAIN
= o T+ 783— | CONTROL BOX. .
PB3 FBSI M31 (MAN. ) HTR*1
- HL1 20KW
— o o 730—0T_ ‘,Ll —504—
——te—o ILZD}.-l___I—HH—I* s, e § s
_— il
L 1] T L%j——bﬁ_ -
e v
W
SCHEMATI C . 24 i s
554271 B- 01 _L@.Hﬂ}*h . A PR
REV. 0 ‘ |:g:—D:| I : '! : I 735 ’LB —512—
HTR. NOM. NOM. F833 : m‘a) :";F/(;SKH
MODEL--KW--VOLTS 7%——«q— oS-
El4---50--208/240 2
E15---60--208/240 |Lz ""1' 3 . 32 T
L3 55—

SEE LEGEND 553443B-01
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INSTALLATION AND

MAINTENANCE DATA

BULLETIN NO. IM 80-7

JULY, 1989
FORM NO. 211843Y REV. C

SEASONMASTER
Low and Medium Pressure
Central Station
Air Conditioners
Models: LSL/MSL 103C — 111C

LSB/MSB 106E — 111E
LML/MMM 106E — 111E

LSL Vertical Unit

SEASONVENT
Low Pressure
Heating & Ventilating
Units
Models: LYF/LHD 103C — 111C

LHD Horizontal Unit
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NOMENCLATURE

LSB-114-E1I
UE

BLOWER SECTION PRESSURE CLASS ———]- |
L=Low UNIT ARRANGEMENT
M = Medium H = Horizontal
H = High V = Vertical
| = Inverted
COIL SECTION TYPE & PRESSURE CLASS
YF = No coil section UNIT VINTAGE
HD = Heating coil section
SL = Draw-through, single-zone, low pressure NOMINAL FACE AREA OF COIL (SQ. FT.)
SB = Blow-through, single-zone, low & medium pressure
ML = Blow-through, multi-zone, low pressure NUMBER OF FANS

MM = Blow-through, multi-zone, medium pressure

Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes and
regulations, and experienced with this type of equipment. CAUTION: Sharp edges and coil surfaces are a potential
injury hazard. Avoid contact with them.

GENERAL

1. The items should be carefully checked against the bills 5. Special care should be taken when handling the blower
of lading to be sure all crates and cartons have been section. All fans are dynamically balanced before leaving
received. All units should be carefully inspected for the plant. Rough handling, however, can cause misalign-
damage when received. Visible or concealed damage ment or a sprung shaft. Fans and shaft should be careful-
should be reported immediately to the carrier and a claim ly inspected before unit installation to make sure this has
filed for damage. not happened.

2. SEASONMASTER and SEASONVENT units are con- 6. The zone damper of the multi-zone units should be han-
structed of heavy-gauge galvanized steel and are dled with special care. Zone dampers are set and in-
thoroughly inspected before leaving the plant. Care must spectcd before leaving the plant but should be checked
be taken during installation to prevent damage to units. on arrival to the job to be sure the bell arm and connec-

3. In order to insure long and trouble-free life, the units should ting rod setscrews have not become loose in shipment.

have proper care and maintenance. Enough space should 7. Screws, bolts, etc., for assembly of sections are supplied
be left around the unit for filter removal, lubrication, belt in a bag attached to each section. Gasketing to be used
adjustment, and removal of coils if this should become between sections during field assembly is supplied in rolls
necessary. in the unit.

4. Flexible connections should be used on the inlet and outlet 8. Drain line from drain pan connection must be adequately
duct connections of the unit. pitched and must be trapped.
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ASSEMBLY OF SECTIONS

FIGURE 1.

5/s-11

' HANGER NUTS

5/s-11
HANGER NUTS

LIFTING
HOLES
BLOWER SECTION LSL/MSL UNIT WITH LSL/MSL UNIT WITH
HORIZONTAL COIL VERTICAL COIL
SECTION SECTION

|

ey LIFTING LIFTING

W 7' HOLES HOLES

5 P

LML/MMM
COOLING, BYPASS
AND HEATING SECTION

Some units are shipped in sections and must be assembl-
ed on the job.

HANDLING OF SECTIONS
1. Top hanger nuts are provided regardless of unit moun-
ting arrangement, except on multizone, blow-through coil
section, and vertical coil sections. See Figure 1.

2. Hanger nuts have 5" threads.

3. If units are to be moved using just one hoist, a spreader
bar should be used to prevent damage to the unit.

GASKETING

The gasketing is supplied with each section that has to be

assembled on the job.

1. Gasket the perimeter of the section. Overlap the gasketing
approximately 4" when splicing to prevent air leakage be-
tween sections. See Figure 2.

2. With gasketing in place, cut out mounting holes in
gasketing so the bolts will clear.

FASTENING OF SECTIONS

1. lllustrations show how the flanges of the various sections
are bolted together. Figures 8 through 15 show how to
fasten accessories to the coil section. The same procedure
should be followed when bolting accessories to the blower
section.

2. Figure 3 shows the typical attaching method used and the
difference in the mounting flanges for air conditioning and
heating and ventilating coil sections.

a. Slip ¥2” nut clips on the coil section flange before
gasketing. See Figure 3.

b. Gasket the perimeter of the coil section flange as out-

LSB/MSB
COIL SECTION

lined in “Gasketing.”

c. Align the section that is to be bolted to the coil sectlon
so the mounting holes match.

d. Bolt through the accessory or blower section (as shown
in Figures 4 through 15) into the nut clips in the coil
section with ¥a”-20 bolts.

FIGURE 2.

g »/
o’

TIN ¥
e A %" OVERLAP

MINIMUM
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FIGURE 3. Typical Attaching Method

Multi-zone and Blow-through Air Conditioning Unit
LSB, MSB, LML, MMM

COIL/DIFFUSER SECTION

/— BLOWER SECTION

WASHER '

Va-20 SCREW
WASHER

Ya NUT

GASKET

Air Conditioning Unit
LSL, MSL

BLOWER SECTION
GASKET

COIL SECTION

WASHER

¥a-20 SCREWS

Va-20 SCREWS
WASHER

WELD NUT
NUT CLIP

TYPICAL

ACCESSORY SECTION
GASKET

Heating and Ventilating Unit

LYF, LHD
BLOWER e WASHER
WASHER b 14-20 SCREW
Y% NUT 4 NUT TYPICAL
- - { ACCESSORY
= e SECTION
12-20 SCREWS \ !/
WASHER COIL SECTION
GASKET GASKET
FIGURE 4. FIGURE 5.
Horizontal Blower Section Vertical Blower Section
LSL-103H thru 111H & MSL-108H thru 111H LSL-103V thru 111V & MSL-108V thru 111V

ACCESS PANEL BLOWER SECTION

MOUNTING HOLES
NUT CLIP

/— Ya SCREW

MOUNTING
HOLES

COIL
SECTION

>

f COIL SECTION

GASKETING

GASKETING ACCESS PANEL
BLOWER SECTION

Ya SCREW
NUT CLIP
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FIGURE 6a.
2-Deck Multi-zone Unit
(LML, MMM)
ACCESS PANEL
' : t— %-SCREW

GASKETING

HEATING
SECTION
ZONE
DAMPER
OR DUCT
FLANGES
BLOWER
SECTION

COOLING SECTION

HORIZONTAL DISCHARGE SHOWN

FIGURE 7.

GASKET

FIGURE 6b.

3-Deck Multi-zone Unit
LML-106 thru 111 & MMM-108 thru 111

ACCESS PANEL
| ;/<
[

AN %20 SCREW

HEATING
SECTION

ZONE
DAMPER
OR DUCT
FLANGES

BLOWER
SECTION
BYPASS
SECTION

COOLING SECTION
HORIZONTAL DISCHARGE SHOWN

Multi-zone Blower Section & Coil Section
LML-106 thru 111 & MMM-108 thru 111

WASHER

Ya-20 SCREW

GASKET

WASHER
Ya NUT

="

BLOWER
SECTION

L COOLING

SECTION
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FIGURE 8. FIGURE 9.

Internal Face & Bypass Flat Filter, Preheat Coil Section
(All Models) (All Models)

\G\ASKETING

MOUNTING HOLES

MOUNTING HOLES ¥ SCREW

NUT CLIP NUT CLIP

i % SCREW
COIL SECTION
COIL SECTION \L 7
y /

GASKETING o )/

FIGURE 10. FIGURE 11.
Angular Filter, Heavy-Duty Filter, External Face & Bypass
Combination Angular Filter & Mixing Box (All Models)
(All Models)
MOUNTING HOLES Ys SCREW

MOUNTING HOLES GASKETING

NUT CLIP
NUT CLIP

T~

% SCREW J\
)

COIL SECTION COIL SECTION

GASKETING
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COIL
SECTION

FIGURE 12.

Vertical Bypass Duct
LSL-103V thru 111V & MSL-108V thru 111V

BLOWER SECTION

BYPASS DUCT

GASKETING

FACE & BYPASS
SECTION

Ya-20 THD.
CUTTING SCREW

FIGURE 14.

Horizontal Bypass Duct

LHD/LSL-103H thru 111H & MSL-108H thru 111H

Vertical Bypass Duct
LHD-103V thru 111V

BYPASS
DuCT

¥a-20 THD.
CUTTING SCREW

FACE & BYPASS
SECTION

COIL SECTION

GASKETING
BLOWER SECTION

FIGURE 13.

Vertical Bypass Duct with Spacer Section
LSL-103V thru 111V & MSL-108V thru 111V

MOUNTING HOLES

Va-20 THD.
CUTTING SCREW

BLOWER
SECTION

SPACER
SECTION

COIL
SECTION

GASKETING

FACE & BYPASS
SECTION BYPASS
puCT

FIGURE 15.

Horizontal Bypass Duct with Spacer Section
LHD/LSL-103H thru 111H & MSL-108H thru 111H
Vertical Bypass Duct with Spacer Section
LHD-103H thru 111H

W2THD.
ING SCR
sypass puct CUTT

ET

FACE & BYPASS

SECTION
SPACER \

SECTION COIL SECTION

BLOWER
SECTION
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INSTALLATION

The installation of this equipment shall be in accordance with the regulations of authorities having jurisdiction and all
applicable codes. It is the responsibility of the installer to determine and follow the applicable codes.
Sheetmetal parts, self-tapping screws, clips, and such items inherently have sharp edges, and it is necessary that the

installer exercise caution.

This equipment is to be installed only by an experienced installation company which employs trained personnel.

GENERAL
The system design and installation should follow accepted
industry practice, such as described in the ASHRAE
Handbook.

These units are NOT DESIGNED to be weatherproof and
therefore should not be installed outdoors.

Adequate space should be left around the unit for piping
coils and drains, filter replacement, and maintenance such
as lubrication and belt adjustment. Sufficient space should
be provided on the side of the unit for shaft removal and coil
removal should that become necessary. Space at least equal
to the length of the coil would be required for coil removal.
For ease of removal, consideration should be given to remov-
ing the coil from the end opposite the piping connections.

Flexible connectors should be used on the outlet and inlet
duct connections of all units.

DRIVE INSTALLATION
. All units have externally mounted motors. Motors of NEMA
frame 254T are shipped unmounted. Certain smaller
motors may also be shipped separately.

2. Bolt motor to motor base on unit. Use flexible electrical
conduit at motor to permit six inches total motor move-
ment for tensioning V-belts.

3. Install fan sheave close to the fan bearing; mount motor
sheave, and align with a straight edge to insure true run-
ning belts.

4. If the motor sheave is a variable pitch type it should be
set at minimum pitch diameter (four turns open) for start-
up. Groove spacing should be checked to make sure it
is equal. See Drive Adjustment, page 12 for explicit instruc-
tions. Tighten all setscrews and/or capscrews.

5. Adjust motor mount adjusting screws for adequate belt ten-
sion. Attach belt guard (where used) to end panel of fan
section with screws provided.

UNIT INSTALLATION

1. Unit is equipped with either 34" diameter anchor holes or
5" tapped hanger holes for mounting the unit.

2. If the unit has 54" tapped hanger nuts they are accessi-
ble through knockouts or *‘Dot-Plugs’’ in the unit panels.

3. When unit is equipped with vibration isolators, instruction
sheets will be sent with the unit showing where to locate
the isolators. Isolators for floor mounting are equipped with
positioning pins and are not meant to be threaded into the
unit.

4. Be sure unit is level to insure proper operation.

ELECTRICAL INSTALLATION
. Electrical service to the fan must correspond to the rated
voltage on the motor nameplate and be in conformance
with the National Electric Code and local restrictions

2. The fan section metal frame must be connected to the
building electrical ground.

3. A door electrical interlock is not provided as standard.

4. Thermal motor protection is external to the unit. Thermal
protection and a disconnect switch per electric codes are
provided by others.

PIPING & DRAIN PAN TRAPS
Piping should be in accordance with accepted industry stan-
dards. Undue stress should not be applied at the connec-
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tion to coil headers. Pipework should be supported indepen-
dently of the coils.

Drain lines and traps should be run full size from the drain
pan connection. Drain pans should have traps to permit the
condensate from the coils to drain freely. On both blow-
through and draw-through units, the trap depth and the
distance between the trap outlet and the drain pan outlet
should be twice the static pressure in the drain pan section
under normal operation to assure the trap remains sealed.

PRESSURE
(P) AT THE

- DRAIN PAN i

2P

2P _’—
ZONE DAMPER ADJUSTMENT
If multi-zone damper blades do not close properly, adjust the
blades as follows:
1. Loosen setscrews in bell arm for all zones.

2. Close tightly all cold deck dampers.
3. Align all bell arms so they are parallel. See Figure 16.
4

. Tighten setscrews on bell arms while holding the dampers
closed.

5. Zone damper blades should all close properly. If one or
a few zones do not close completely, the procedure can
be repeated for these zones.

DUCT CONNECTORS
Each zone divider has a ““W’’ shaped duct clip. Ductwork
should be inserted into this clip as shown in Figure 17.

FIGURE 16a. Zone Damper Linkage

CONN. LINK N
45°" 45°
o e b
]
= D
3 >
r Al
BELL ARM

FIGURE 16b. Installation Modification for Multiple Zones

[ 450 450 —

-

=

rv

/ BELL ARM

To divide the damper section into multiple zones, cut and remove sufficient

connecting link to allow adjacent zones to operate independently.



FIGURE 17. Duct Connectors

DUCT WORK DUCT CLIP

ZONE DIVIDER j

OUTDOOR INSTALLATION (OPTIONAL FEATURE)
Factory modifications for outdoor installation consist of a cap
type access panel for the blower section and weather caps
for the following accessories: internal and external bypass
sections; flat, angular, and heavy-duty filter section; 1, 2, 3
and 4 row coil sections; and zone dampers. In addition, a
motor and drive weatherhood (optional) may be supplied with
the blower section.

1. Accessories
The assembly of accessory weather caps is illustrated in
Figure 18a. Note the weather cap support angles are in-
stalled as the sections are assembled together and are

FIGURE 18a. Outdoor Installation Assembly

INTERNAL BYPASS
SECTION TOP CAP /

ANGULAR FILTER /
SECTION TOP CAP

WEATHER CAP —tes |
SUPPORT ANGLES : g
-. M g
| s
1 ~
IR
S
o N
WEATHER CAP
SUPPORT ANGLES

FIGURE 18b. Sealing of Outdoor Installation Units

DIA. BEAD

held in place by the section-to-section fasteners. The
weather cap is attached after the sections have been
joined.

2. Motor and Drive Weatherhood (Optional Feature)
The assembly of the motor and drive weatherhood is il-
lustrated in Figure 18a. Connect the extended lube lines
before the bottom front panel is put in place.

WEATHER SEALING OF UNITS

MODIFIED FOR OUTDOOR INSTALLATION

Units requiring a weathertight seal must be sealed on the job-
site as illustrated in Figure 18b. The responsibility for the
weather seal is that of the installing contractor. The caulking
consistency sealant used may be supplied by others or may
be purchased from McQuay.

1. Cleaning
Before sealing, clean all seams with a solvent to remove
oil and dirt and trim excess gasketing from section-to-
section joints.

2. Sealing
All exterior seams, section-to-section joints, and fastener
heads must be sealed. See Figure 18b.

BLOWER CAP TY|
AGCESS PANEL |~ MOTOR & DRIVE
WEATHER HOOD

/ (UNIT SIZES
103-128 ONLY)

—
=

BOTTOM FRONT
PANEL

\ INTERNAL BYPASS

END CAP

EXTENDED LUBE LINE

GREASE FITTING

SEALANT %"
DIA. BEAD
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START-UP AND MAINTENANCE

When performing startup and service, thorough safety precautions should always be taken. Only qualified individuals
should perform these functions.

BEFORE ENTERING FAN SECTION MAKE SURE THAT FAN ELECTRICAL POWER SOURCE IS DISCONNECTED AND
LOCKED IN THE ‘‘OFF”’ POSITION.

mined conventionally at the end of the extended shaft
(through a hole in the belt guard).
Approximate fan speed can be calculated. With elec-

MOVING MACHINERY HAZARD trical power locked off, measure the diameter of the V-belt
outer surface where it passes around each sheave and

DISCONNECT POWER TO THIS UNIT AND PADLOCK use the fo||owing formula:
AT ‘‘OFF"' BEFORE SERVICING THE FANS. PETAR I 1 SOUUAT Y SoS T i

Fan rpm = Motor rpm x

Measured diameter at Fan Sheave

1. Electrical service to the fan motor must correspond to the
rated voltage on the motor nameplate and be in confor- BEFORE STARTUP CHECKS

mance with the National Electrical Code and local 1. BEFORE ENTERING FAN SECTION MAKE SURE THAT

[eiiiclions. " FAN ELECTRICAL POWER SOURCE IS DISCON-
2. The fan section metal frame must be connected to the NECTED AND LOCKED IN THE “OFF” POSITION.

bulkning electrios! ground. 2. Check tightness of setscrews in bearings and fan wheel(s).
3. A door electrical interlock is not provided as standard. If re-tightening is needed, make certain the fan wheel(s)

are positioned per Tables 1 or 2 and setscrews are

4. Thermal motor protection is external to the unit. Thermal torqued per Table 3.

protection and a disconnect switch per electrical codes

are provided by others. 3. Rotate shaft by hand to be sure it is free.

S AFETY PRECAUTIONS 4. Ball bearings on fan shaft are prelubricated, and do not
. The hinged access door and screw-fastened access need grease before startup.
panels must not be opened while the unit is operating to 5. Check alignment of fan and motor sheaves, and belt ten-
avoid the hazard of moving machinery and the strong suc- sion. Check tightness of sheave setscrews and/or cap-
tion forces tending to keep the door(s) in a closed position. screws; torque as in Table 3.

2. BEFORE ENTERING ANY FAN SECTION, MAKE SURE 6. Restore electrical power and check fan(s) for proper direc-
THE ELECTRICAL POWER SOURCE TO THE FAN tion of rotation (note ‘‘rotation’” arrow on unit).
Mgggﬂp(l)ssgllgﬁ)NNECTED it b o 7. Leak test thermal system to insure that connections are

tight.
3. Fan speeds of units with external motors may be deter-

TABLE 1.
Wheel-to-Inlet Funnel Relationship — Airfoil Type Fan Wheels

B EQUAL SPACING
ALL AROUND

108 14%e 5.10 0.19

A - A —F

111 16%4¢ 5.66 0.19

NOTES:

1. Dimensional relationship must be held to obtain rated air performance.

2. Dimension A is achieved by loosening setscrews in wheel hub(s), shifting wheel(s) axially as needed, and re-tightening setscrews.

3. Dimension B is obtained by loosening screw and washer fasteners around periphery of funnel(s), shifting funnel radially as required, and re-torqueing fasteners.

TABLE 2.
Wheel-to-Inlet Funnel Relationship — Forward Curved Type Fan Wheels

C — —» [€<—C —0.31"
— LVF 104 12 0.18"—0.31

i 106 12 0.25"—0.38"

T 206 ) 9% 0.18"—0.31"

b 108 15 0.25"—0.50"

INLET INLET 209 (2) 12% 0.25"—0.38"
FUNNEL FUNNEL 11 16% 0.25"—0.50"
MSL 108 13 0.25"—0.38"

MMM 111 15 0.12"—0.50"

NOTE:
1. Adjust dimension C by loosening wheel hub setscrews, shifting wheel(s) axially as needed, and re-tightening setscrews.
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TABLE 3.
Bearing Collar and Wheel Hub
Setscrew Torque

AFTER FIRST 48 HOURS OF OPERATION

1. Disconnect and lock electrical power source. Check
tightness of all bearing, wheel, and sheave setscrews (or
capscrews). Torque per Table 3.

‘ 2. Re-check belt tension, adjust if necessary. Belts ten- Gartie ]
sioned sufficiently to slip one to two seconds at startup 1/4 4.4
will perform satisfactorily, extending bearing life and reduc- 5/16 * 105
ing vibration. If re-tensioning is necessary, be certain 3/8 19.0
sheave alignment is retained. (See belt adjustment, page 7116 29.0
14). 1/2 42.0
5/8 92.0

OPERATING GUIDELINES

OPERATING LIMITS

Do not exceed the operating limits in Tables 5 or 6. A fan
wheel overspeeded beyond the rpm and temperature limits
shown may suffer permanent distortion or fracture. The

TABLE 5.
Maximum Operating Conditions
Airfoil Type Wheels

resulting unbalance may cause severe unit vibration. e
, LHD 106

VIBRATION LEVELS LSL, LML 108

Each unit as shipped has been trim-balanced and should MSL, MMM 111

operate smoothly. Instruments are available to field test the
vibration levels at the bearings. Although the factory specifica-
tion is much tighter, to assure satisfactory operation after en-
during the rigors of shipping and installation, the following
is accepted industry guidelines for field balancing fans found

NOTE: All motors external to fan cabinet. Maximum air temperature th_rough
fan section 225°F. (450°F with special high temperature bearing lubricant).

TABLE 6.

in Table 4. Maximum Operating Conditions
Forward Curved T Fan Wheels
TABLE 4. me
Vibration Levels e BT RS o ;
=ED ( —— Ty 103 1735
800 or less 5 mils maximum displacement LYF 104 e
801 and greater 0.20 in/sec. maximum veolcity LHD ;gg ;;(1)(5)
LSL

NOTE: Excessive vibration from any cause contributes to LML 108 109
premature fan and motor bearing failure. Overall vibration 200 AT
levels should be monitored every six months of operation. i I8
An increase in level is an indication of potential trouble. MSL 108 e
MMM 111 1910

VIBRATION CAUSES

1. Wheel imbalance.
a. Dirt or debris on wheel blades.
b. Loose setscrews in wheel hub or bearing-to-shaft.
c. Wheel distorted from overspeed.

2. Bent shaft.

NOTE: All motors external to fan cabinet. Maximum air temperature through
fan section 225°F. (450°F with special high temperature bearing lubricant).

BALL BEARING LUBRICATION
1. Motor Bearings — All ball bearings are prelubricated and
do not require addition of grease at time of installation.

. Drive faulty.

a. Variable pitch sheaves — Axial and radial runout of
flanges; uneven groove spacing; out of balance. Also
similar faults in driven sheave.

b. Drive misalignment.

c. Bad V-belts; lumpy, or mismatched; belt tension too
tight or too loose.

However, periodic cleaning out and renewal of grease is
necessary. Please note that extreme care must be exer-
cised to prevent foreign matter from entering the bearing.
It is aiso important to avoid overgreasing. Only a high
grade, clean mineral grease having the following
characteristics should be used.
a. Melting point preferably over 302°F (150°C), freedom
from separation of oil and soap under operating and

4. Bad bearings, loose hold-down bearing boits. storage conditions; and freedom from abrasive matter,
5. Motor imbalance. acid, alkali and moisture.

. : b. Specific greasing instructions are to be found on a ta
6. Fan section not supported evenly on foundation. atlt):ghedgto the ?notor and should be adhered to. g

PERIODIC SERVICE AND MAINTENANCE

1

Check all moving parts for wear every six months.

2. Check bearing collar, sheave, and wheel hub setscrews,

sheave capscrews, and bearing holddown bolts for
tightness every six months.

. Fan Shaft Bearings — All ball bearings are prelubricated

and do not require addition of grease at time of installa-
tion. However, periodic renewal of grease is necessary.

Internal bearings are accessible through access panel
in cabinet. Units that are equipped with extended lube lines
will have grease fittings for internal bearings on drive end
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panel of blower section. Apply grease while bearings are
running, adding slowly until a very slight bleeding of grease
from the seals is noted. For greasing units with extended
lube lines, remove access door so bearing can be viewed
when greasing. Tie hinged door(s) open. DO NOT
OVERLUBRICATE. Wipe off any excess grease to pre-
vent overheating.

The lubrication interval varies with the period of opera-
tion and temperature of the ambient air. Follow instruc-
tions listed below:

CONTINUOUS 12 HR. DAY
6 months 1 year
3 months 6 months
1%2 months 3 months

SLEEVE BEARING LUBRICATION
Sleeve bearings must be oiled after installation but before
initial startup.

For motor bearings, drain plugs should be checked to see
that they are tight and the oil well filled to the proper level
while the motor is at rest.

The oil level should be checked periodically with the motor
stopped. If the oil is dirty it should be drained and the bear-
ing flushed with clean oil until the outcoming oil is clear. Then

the oil well should be refilled. Use only a high grade mineral
oil of SAE 20 for normal operation. Follow in general the oil-
ing instructions on the tag attached to the motor.

TABLE 7.
Lubricants Recommended
For Fan Shaft Ball Bearings

Sin Qil Co. lene
Humble Oil Co. — Lidok #2
Keystone Lubrication Co. — 84-H-MED
Shell Oil Co. — Alvania #2
Socony-Mobil Oil Co. — Armvac-781
Master Lubricants, Inc. — M-24-M

*Special order (Hi-Temp) bearings required in these temperature ranges.

REPLACEMENT PARTS

When replacement parts are required on units manufactured
by McQuay, furnish factory with unit model number and serial
number as shown on serial plate on drive end of blower
section.

AIR BALANCING

Most units are supplied with a variable pitch motor sheave
to aid in airflow adjustment. They are typically set at the low
end of the rpm range for field adjustment to the required
airflow.

When the final adjustments are complete, the current draw
of the motors should be checked and compared to the full
load current rating of the motors. The amperage must not
exceed the service factor stamped on the motor nameplate.

Upon completion of the air balance, it is a common industry

recommendation that the variable pitched motor sheave be
replaced with a properly sized fixed sheave. A matching fix-
ed sheave will provide longer belt and bearing life and vibra-
tion free operation. Initially, it is best to have a variable pit-
ched motor sheave for the purpose of air balancing, but once
the balance has been achieved, fixed sheaves maintain
balancing and alignment more effectively.

If units are supplied with electric heaters the total airflow
must not be less than that required for their operation.

DRIVE ADJUSTMENTS

MOVING MACHINERY HAZARD

DISCONNECT POWER TO THIS UNIT AND PADLOCK
AT ““OFF'' BEFORE SERVICING THE FANS.

The hinged access door and screw-fastened access panels must not be opened while the unit is operating to avoid
the hazard of moving machinery and the strong suction forces tending to keep the door(s) in a closed position.
BEFORE ENTERING ANY FAN SECTION, MAKE SURE THE ELECTRICAL POWER SOURCE TO THE FAN MOTOR IS

DISCONNECTED AND LOCKED.

Do not enter the fan_ section of an internally mounted motor type unit while the unit is operating to determine fan
speed. With the electrical power locked off, measure the diameter of the V-belt outer surface where it passes around
the sheave (pitch diameter) and calculate fan speed from the motor nameplate rpm.

Fan rpm = Motor rpm x M¢casured Diameter at Motor Sheave

Measured Diameter at Fan Sheave

“VM” & “VP”’ Variable Pitch Key Type Sheaves (See Fig. 19)

Mounting:

1. All sheaves should be mounted on the motor or driving
shaft with the setscrew ““A” toward the motor.

2. Be sure both driving and driven sheaves are in alignment
and that shafts are parallel (see Figure 22).
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3. Fitinternal key ‘D"’ between sheave and shaft, and lock
setscrew ‘A’ securely in place.

Adjusting:
1. Loosen setscrews “B” and ““C”’ in moving parts of sheave




3

and pull out external key “E”. (This key projects a small
amount to provide a grip for removing.)

. Adjust sheave pitch diameter for desired speed by open-

ing moving parts by half or full turns from closed position.
DO NOT OPEN MORE THAN FIVE FULL TURNS FOR
“A” BELTS OR SIX FULL TURNS FOR “B” BELTS.

. Replace external key “E’’ and securely tighten setscrews

“B” over key and setscrews ‘‘C’’ into keyway in fixed half
of the sheave.

. Put on belts and adjust belt tension. DO NOT FORCE

BELTS OVER GROOVES (see ‘‘Drive Belt Adjustment,”

FIGURE 19. ‘VP’’ Type Sheave Adjustment

pages 15 and 16).

5. Future adjustments should be made by loosening the belt

tension and increasing or decreasing the pitch diameter
of the sheave by half or full turns as required. Readjust
belt tension before starting drive.

6. Two-groove sheaves must have both halves adjusted by

the same number of turns from closed position to insure
the same pitch diameter.

7. Be sure that all keys are in place and that all setscrews

are tight before starting drive. Check setscrews and belt
tension after 24 hours service.

g

.

. Key “E" projects to
provide a grip for

SINGLE GROOV .
o it removing

"B

”A”\N L2 L LY
- SRR N SN RN TR
|

e

CSUSSSSSSTY N\

' N '

"o

i TWO GROOVE
Do not operate sheave with flange projecting beyond
the hub end.

““LVP”’ Variable Speed Sheaves (see Figure 20)
Mounting:

i

Slide sheave on motor shaft so that the side of the sheave
with setscrew ‘A’ is next to the motor, when setscrew
“A” is in the hub or barrel of the sheave.

. When setscrew “A” is at an angle in the center flange

“B”, it should be mounted away from the motor so that
the outer locking ring and flange can be removed to get
to the setscrew.

. To remove the flange and locking ring:

a. Loosen setscrews ‘‘D”.

b. Loosen but DO NOT REMOVE capscrews “E’".

c. Remove key “F”’. Note: This key projects a small
amount to provide a grip for removing.

d. Rotate the flange counterclockwise until it disengages
the threads on the sheave barrel.

Be sure that the driving and driven sheaves are in align-
ment and the shafts are parallel (see Figure 22). When
aligning two-groove sheaves, allow room between the
sheave and motor to get to capscrews “E”.

Insert key ““C” between the sheave and the shaft and
tighten setscrew ‘A’ securely.

If flange and locking ring have been removed, when
replacing them make sure that the inner and outer
flanges are open from the closed position by the same
amount as the other flange. This can be determined by
accurately measuring the top width of the grooves.

Insert key “F”.
Tighten setscrews ‘‘D’’ and capscrews “E”.

Put on belts and adjust belt tension. DO NOT FORCE
BELTS OVER GROOVES (see ‘‘Drive Belt Adjustment,”

pages 15 and 16).

10. Be sure that all keys are in place and all setscrews and
all capscrews are tight before starting the drive. Check
and retighten all screws and retension belts after approx-
imately 24 hours of service.

Adjusting:
1. Slack off belt tension if belts have been installed.

2. Loosen setscrews ‘“‘D”’.
3. Loosen but DO NOT REMOVE capscrews “‘E”.
4

. Remove key “F”’. Note: This key projects a small amount
to provide a grip for removing.

5. Adjust pitch diameter by opening or closing the movable
flanges by half or full turns. Note: Two-groove sheaves
are supplied with both grooves set at the same pitch dia-
meter. BOTH MOVABLE FLANGES MUST BE MOVED
THE SAME NUMBER OF TURNS TO INSURE THE
SAME PITCH DIAMETER FOR SATISFACTORY OPER-
ATION. DO NOT OPEN SHEAVES MORE THAN FIVE
TURNS FOR “A” BELTS OR SIX TURNS FOR “B”
BELTS.

6. Replace key “F”.

]

Tighten setscrews ‘‘D’’ and capscrews “E”.

8. If belts have been installed, readjust belt tension. If belts
have not been installed, install them and adjust belt ten-
sion. DO NOT FORCE BELTS OVER THE GROOVES
(see ‘““Drive Belt Adjustment,” pages 15 and 16).

9. Be sure that all keys are in place and all setscrews and
all capscrews are tight before starting the drive. Check
and retighten all screws and retension belts after approx-
imately 24 hours of operation.
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FIGURE 20.

“LVP”’ Type Sheave Adjustment

SECTION A-A
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‘“5VS’ VARIABLE SPEED SHEAVES (see Figure 21)
Mounting:

1:

8.

Use a small screwdriver or wedge to wedge the bushing
apart far enough to achieve a sliding fit of the bushing
on the motor shaft.

With the screwdriver still acting as a wedge, install the
bushing loosely in the variable sheave.

Using the capscrews and lock washers provided, insert
the screws through the drilled holes in the bushing and
start to thread into the sleeve (see Figure 21). Do not
use lubricant on the capscrews. Do not tighten.

Slide the bushing/sleeve assembly into place on the
motor shaft with the bushing capscrews facing you.
Slide the shaft key into place.

Adjust the variable sheave to the approximate pitch
diameter required. Each turn of the adjusting screws
varies the pitch approximately 0.25 inches. Six complete
turns are required to adjust from maximum to minimum
pitch diameter.

. Align the 5VS sheave with the companion sheave using

the four-point method (see Figure 22). NOTE: Dimen-
sions A, B, C and D must be equal for correct alignment.
Maintaining alignment, tap the bushing into the sheave

FIGURE 21. ‘‘5VS”’ Type Sheave Adjustment

10.

11.

Adj
1.

2
3.

until snug. Remove the screwdriver from the bushing.
Using a torque wrench, tighten the four bushing cap
screws evenly and progressively to 35 ft-lbs.
Recheck the alignment. If a correction is required,
remove the bushing from the companion sheave and
move it accordingly.

Install and tension belts (see ‘‘Drive Belt Adjustment,”
pages 15 and 16).

usting:

If a speed correction is required, stop the drive.
Remove the belts.

Remove the four bushing capscrews from the variable
sheave. Install three of these screws into the threaded
holes in the bushing flange and evenly jack the bushing
from the sheeve. Remove these three screws and loosely
intall all four into their original position.

Make the required pitch change by turning the adjusting
screw.

Re-torque the bushing and install the belts (see *‘Drive
Belt Adjustment,” pages 15 and 16).

BUSHING
SLEEVE

BUSHING CAPSCREW
FLANGE ADJUSTING SCREW

LABEL PLATE

END RING

NOTE: On multiple belt drives, the center of the drive should be aligned, not the edge of the drive.
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““‘JVS’’ VARIABLE SPEED SHEAVES (see Figure 22)
Mountlng
. Loosen both clamping screws.

2. Adjust the JVS sheave to the approximate pitch diameter
desired. One turn of the adjusting screw will vary the pitch
diameter 0.2 inches. Seven turns are required to adjust
the sheave from minimum to maximum pitch diameter.

3. Slide the JVS sheave on the shaft. NOTE: The central
sleeve of the sheave is split at one end only. This end must
be installed towards the motor as the split allows the
sheave assembly to be secured to the shaft.

4. Align the JVS sheave with the companion sheave. This
is most easily accomplished using the four-point method
(see Figure 22). NOTE: Dimensions A, B, C and D must

all be equal for correct alignment.

5. Torque the two clamp screws to these values: JVS130 —
160 in.-lbs. or 13 ft.-Ibs; all others — 325 in.-Ibs. or 27 ft.-
Ibs. NOTE: Be careful not to grasp flanges in such a man-
ner as to cock them while tightening the clamp screws.

6. Install belts and properly tension (see ‘‘Drive Belt Adjust-
ment,” pages 15 and 16).

7. Start drive and check speeds.

Adjusting:

If a speed change is required, stop the drive, remove the belts,
and loosen the two clamp screws. Adjust the pitch diameter
of the sheave as required. Follow Steps 4 thru 7 above.

FIGURE 22.°JVS’’ Type Sheave Adjustment & General Sheave Alignment

FIELD SUPPLIED STRAIGHTEDGE
/_ . I 2

€=F=#

T —
e

ﬁ 1CLAMPING SCREW

(QTY.2)

DRIVE BELT ADJUSTMENT

Check drive for adequate run-in belt tension. Use the follow-
ing procedure to determine the proper belt tension:

Step 1. Measure span length (t) in inches as shown in Figure
23.

Step 2. From Figure 23, the deflection height (h) is always
V64" per inch of span length (t). For example, a 32”
span length would require a deflection of 324," or
Y.

Step 3. Determine the minimum and maximum recom-
mended pounds force using Table 8.

Find the minimum recommended deflection force
for the belt section and type based upon the small
sheave diameter and drive ratio. For intermediate
sheave diameters and/or drive ratio combinations,
the minimum deflection force may interpolated.

Step 4. Using a spring scale, apply a perpendicular force
to any ONE of the belts at the midpoint of the span

FIGURE 23. Drive Belt Adjustment

as shown in Figure 23. Compare this deflection force

with the values found in Step 3.

a. If the deflection force is below the minimum, the
belts are too loose and the tension should be in-
creased by increasing the center distance.

b. If the deflection force is higher than the max-
imum, the belts are too tight and the tension
should be decreased.

When new V-belts are installed on a drive, the initial tension
will drop rapidly during the first few hours. Check tension fre-
quently during the first 24 hours of operation. Subsequent
retensioning should fall between the minimum and maximum
force.

To determine the deflection distance from normal position,
use a straightedge or stretch a cord from sheave to sheave
to use as a reference line. On multiple-belt drives an adja-
cent undeflected belt can be used as a reference.

DEFLECT,
FORce N

*DEFLECTION HEIGHT

h=t_
64

- YD)’

WHERE t = Span length distance, inches
C = Center distance, inches

D = Larger sheave diameter, inches
d = Smaller sheave diameter, inches
h = Deflective Height, inches
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TABLE 8. Recommended Pounds Of Force Per Belt (Deflection Force)

SHEAVE Ty e - e SRR e 40&OVER
44 6.5— 9.8 7.6—11.4 8.0—12.0 9.0—13.5
5.2 8.0—12.0 9.0—13.5 9.5—14.3 10.0—15.0
6.3 9.5—14.3 10.0—15.0 11.0—16.5 12.0—18.0
7.1 10.0—15.0 11.0—16.5 12.0—18.0 13.0—19.5
9.0 12.0—18.0 13.0—19.5 14.0—21.0 15.0—22.5

14.0 14.0—21.0 15.0—22.5 16.0—24.0 17.0—25.5
3.0 20— 3.0 23— 35 24— 3.6 26— 3.9
4.0 26— 3.9 28— 4.2 3.0— 45 33— 5.0
5.0 3.0— 45 33— 5.0 3.4— 541 3.7— 56
7.0 35— 53 3.7— 5.6 3.8— 5.7 43— 6.5
4.6 3.7— 5.6 43— 6.5 4.5— 6.8 50— 75
5.0 41— 6.2 46— 6.9 48— 72 56— 84
6.0 48— 7.2 53— 8.0 55— 8.3 6.3— 9.5
8.0 5.7— 8.6 6.2— 9.3 6.4— 9.6 7.2—10.8

WINTERIZING WATER COILS

Due to air stratification, failure of outdoor air dampers and/or
preheat controls, coil freeze-up can occur. Routine draining
of water cooling coils for winter shutdown cannot be de-
pended on as insurance against freeze-up resulting in severe
coil damage. It is recommended that all coils be drained as
throughly as possible and then treated in the following
manner.

Fill each coil independently with an anti-freeze solution us-
ing a small circulating pump and again thoroughly drain.

Check freezing point of anti-freeze before proceeding to next
coil. Due to a small amount of water always remaining in each
coil, there will be a diluting effect. The small amount of anti-
freeze solution remaining in coil must always be potent
enough to prevent freeze-up.

Warning: Carefully read instructions for mixing anti-freeze
solution used. Some products will have a higher freezing point
in its natural state than when mixed with water. THE FREEZ-
ING OF COILS IS NOT THE RESPONSIBILITY OF McQUAY.

APPLICATION RECOMMENDATION FOR COILS
OBSERVE ALL LOCAL CODES AND INDUSTRY STANDARDS

GENERAL

Piping design, sizing, and installation information presented
in ASHRAE Handbooks should, where applicable, be followed
in the design and installation of piping.

WATER COOLING COILS

1. Water supply, water return, drain and vent connections
extend through the end panel of the coil section. All con-
nections are labeled on the end panel.

2. Water supply and water return connections are male
N.P.T. iron pipe.

3. When installing couplings, do not apply undue stress to
the connection extending through unit panel. Use back-
up pipe wrench to avoid breaking the weld between coil
connection and header.

4. Follow recommendations of the control manufacturer
regarding types, sizing and installation of controls.

DIRECT EXPANSION COILS
1. The coil distributor and suction connection extend through
the end panel of the coil section.

2. Check nozzle in distributor for proper tonnage.

3. When a thermostatic expansion valve is supplied with the
unit, it will be located outside the unit and connected direct-
ly to the distributor. Do not apply heat to the body of the
expansion valve.
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4. The thermostatic expansion valve must be of the exter-
nal equalizer tube type. Connect the %-inch diameter ex-
ternal equalizer tube provided on the coil to connection
on expansion valve.

5. Care should be exercised when piping up the system to
be sure all joints are tight and all lines are dry and free
of foreign material.

STEAM COILS (Refer to Figure 24, page 18)
1. All steam coils in units are pitched toward return
connection.

2. Steam supply and steam return connections are male
N.P.T.iron pipe and are labeled on the end panel of coil
selection. Connections extend through coil section end
panel.

3. When installing couplings, do not apply undue stress to
the connection extending through unit panel. Use a back-
up pipe wrench to avoid breaking the weld between coil
connection and header.

4. Support piping independently of coils and provide ade-
quate piping flexibility. Stresses resulting from expan-
sion of closely coupled piping can cause serious
damage.

5. Do not reduce pipe size at the coil return connection.
Carry return connection size through the dirt pocket,
making the reduction at the branch leading to the trap.




It is recommended that vacuum breakers be installed on
all applications to prevent retaining condensate in the
coil. Generally, the vacuum breaker is to be connected
between the coil inlet and the return main, as shown.
However, for a system with a flooded return main, the
vacuum breaker should be open to the atmosphere and
the trap design should allow venting of large quantities
of air.

7. Do not drip supply mains through the coil.

10.

11.

12.

13.

14.

15.

16.

17.

Do not attempt to lift condensate when using modulating
or on/off control.

Size traps in accordance with manufacturers’ recommen-
dations. Be certain that the required pressure differen-
tial will always be available. DO NOT UNDERSIZE.

Float and thermostatic or bucket traps are recom-
mended for low pressure steam. On high pressure
steam, bucket traps are normally recommended. Ther-
mostatic traps should be used only for air venting.

Bucket traps are recommended for use with on/off con-
trol only.

Locate traps at least 12 inches below the coil return
connection.

Multiple coil installation.

a. Each coil or group of coils that is individually con-
trolled must be individually trapped.

b. Coils in series: Separate traps are required for each
coil, or bank of coils, in series.

c. Coils in parallel: A single trap may generally be used
but an individual trap for each coil is preferred.

d. Do not attempt to lift condensate when using
modulating or on/off control.

With coils arranged for series airflow a separate control
is required on each bank or coil in the direction of airflow.

Modulating steam valves are not recommended on high
pressure systems.

Modulating valves must be sized properly. DO NOT
UNDERSIZE.

Freezing conditions (entering air temperatures below

35°F).

a. 5JA, 8JA, 5RA and 8RA coils are definitely recom-
mended.

b. 5 psi steam must be supplied to coils at all times.
¢. Modulating valves are not recommended. Control
should be by means of face and bypass dampers.

d. Consideration should be given to the use of two or
three coils in series with two position steam control
valves on that coil or coils which will be handling 35°F,
or colder, air. The desired degree of control can be
attained with a modulating valve on the downstream
coil.

e. Provision should always be made to thoroughly mix
fresh air and return air before it enters the coil. Also,
temperature control elements must be properly
located to obtain true air mixture temperatures.

f. As additional protection against freeze-up, the trap
should be installed sufficiently far below coil to pro-
vide an adequate hydrostatic head to ensure removal
of condensate during an interruption in the steam
pressure. Estimate 3 feet for each 1 psi of trap dif-
ferential required.

g. On startup, admit steam to coil ten minutes before
admitting outdoor air.

h. Provision must be made to close fresh air dampers
if steam supply pressure falls below minimum
specified.

WATER HEATING COILS

i 7

Water supply and water return connections extend through
the end panel of the coil section. All connections are
labeled on the end panel.

. The drain and vent connections on the one and two row

coils must be added to jobsite piping.

. Water supply and water return connections are male

N.P.T. iron pipe.

. When installing couplings, do not apply undue stress to

the connection extending through unit panel. Use a back-
up pipe wrench to avoid breaking the weld between coil
connection and header.

. Follow recommendations of the control manufacturer

regarding types, sizes and installation of control.

. Hot water coils are not recommended for use with enter-

ing air below 40°F.

. If fresh air and return air are to be heated by a hot water

coil, care should be used in the design of the system to
assure thorough mixing before air enters the coil.

FOR PREPARATION OF COILS FOR
WINTER OPERATION, SEE PAGE 16.
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FIGURE 24.
Piping Arrangements

N

CHECK VALVE

FLOAT AND STRAINER

THERMOSTATIC TRAP

s ——

CONTROL VALVE
MODULATING
TWO POSITION

GATE VALVE

HIGH PRESSURE (OVER 25 PSI)

STEAM MAIN

VACUUM BREAKER
V2" CHECK VALVE

=5

r*

V" PETCOCK
FOR CONTINUOUS
AIR VENTING

l1* miN

— HIGH PRESSURE
_FLOAT OR BUCKET TRAP

12" MIN.

RETURN MAIN

5GA or 8GA COILS. Note the ad-
dition of a vacuum breaker to per-
mit the coil to drain during
shutdown.

STEAM MAIN >
> N

RETURN MAIN >

VACUUM BREAKER
V2" CHECK VALVE

Va" PETCOCK ~
FOR CONTINUOUS
AIR VENTING

HIGH PRESSURE /
BUCKET TRAP

FULL SIZE OF
RETURN CONN.

5TA, 8TA, 5HA or 5HB COILS.
Condensate is lifted to overhead
return main.

LOW PRESSURE (TO 25 PSI)

STEAM MAIN

VACUUM BREAKER
2" CHECK VALVE—._

~
12" MIN.

5J, 5G, 8J or 8G COILS.

 RETURN MAIN

STEAM MAIN ~

VACUUM BREAKER
2" CHECK VALVE\/:,\V

trap.

RETURN MAMN - FULL SIZE OF

RETURN CONN.

5RA, 8RA, 5SA, or 5SB COILS.
Installed for vertical airflow.

Page 18 / IM 80

4
|
|
: STEAM MAIN
|
|
|
|
|

S5JA or 8JA COIL. Installed in
series. Note that each coil must
have a separate control valve and
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V2" CHECK VALVE\
|
|
|
|
|
{

RETURN
MAIN

5RA, 8RA, 5SA or 5SB COILS.
Banked two high. Individual trap-
ping of each coil as shown is
preferred.
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FIELD INSTALLATION OR REMOVAL OF COILS

In all cases, the end panel of the coil section is removable.
You should have access to both ends of the unit for ease of
installation and proper positioning of baffles. The procedure
outlined is for installation of coils. To remove coils, reverse
the procedure.

COOLING COILS (ALL UNITS) & WATER HEATING COILS
(LSL/MSL & LSB/MSB) (FIGURE 25).

. Slide coil through opening in coil section onto bottom coil
rests. Coil should be placed against baffles or existing coil
in unit to prevent air bypass.

. Attach coil mounting angle to top coil rest and bolt header
plates to bottom coil rest and coil mounting angle.

. Locate coil supply, return, vent and drain connections
dimensionally and drill holes in end panels of unit. Holes
should be located very carefully.

. Attach end panel to unit and slip grommets over connec-
tions to prevent air leakage.

HEATING COILS, WATER (LML/MMM) (FIGURE 27).

. Slide coil into place.

. Bolt coil header plate to coil rests in unit.

. Locate coil supply, return, vent and drain connections
dimensionally and drill holes in end panel of unit. Holes
should be located very carefully.

. Attach end panel to unit and slip grommet over coil con-
nections to prevent air leakage.

HEATING COILS, STEAM

Since coils are pitched in units, it is necessary to keep unit
level to allow proper condensate drainage.

1. Models LSL/MSL-103 thru 111 H & V (Figure 28).

a. Bolt parts C and D to bottom coil rest in unit. Holes in
the coil rest that are used should be selected so the
coil will be as close as possible to baffles or existing

COIL MOUNTING ANGLE
FURNISHED WITH COIL

(4) 6" DIA
BOLTS HOL
L COIL AT EACH
‘ END
Q\fd‘i
R

UNIT DRAIN PAN

NOTE:
CABINETRY PICTURED IS SINGLEZONE DRAW-THROUGH,
OTHERS ARE SIMILAR IN DESIGN.

(2) %" THREAD <
CUTTING SCREWS
EACH END

coil in unit.

b. Slide coil into unit with part D hooked into flanges of
bottom side plate of coail.

c. Lift up coil so it rides over part C and slide coil in until
the return connection end drops down. Part C provides
adequate pitch and should be on end of coil opposite
the return connection.

d. Bolt parts A and B to top coil rests in unit with 84¢-inch
bolts and nut clips.

e. Locate dimensionally the supply and return connections
and drill holes in end panels for connections. Holes
should be located very carefully.

f. Attach end panels to unit and slip grommets over con-
nections to prevent air leakage.

2. Models LML/MMM-106 thru 111 (Figure 27).

a. Slide coil into unit.

b. Place spacer under coil at end opposite the return con-
nection and bolt spacer to coil rest.

c. Bolt side plate of coil to spacer at one end, and coil
rest at other end.

d. Locate dimensionally the supply and return connections
and drill holes in end panel of unit. Holes should be
located very carefully.

e. Attach end panels to unit and slip grommets over con-
nections to prevent air leakage.

HEATING COILS, STEAM & WATER SEASONVENT UNITS
. The 1 and 2 row coils are uncased coils.

2. Slide coil slab into coil section. There are fin channels to
guide the coil through the section.

3. Locate dimensionally the supply and return connections
and drill holes in end panels of unit. Holes should be
located very carefully.

4. Attach end panels to unit and slip grommets over connec-
tions to prevent air leakage.

FIGURE 25. LSL/MSL Coil Mounting Procedure for 5W & 5E Coils—Horizontal & Vertical Units

UNIT CABINET

: RESET

¢ COIL HEADER
PLATE
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FIGURE 26. LML/MMM Water Heating Coil

UNIT SIZES 114 THRU 128

COIL SIDEPLATE

UNIT FRAME

FIGURE 27. LML/MMM Steam Heating Coil

RETURN END OF STEAM
HEATING COIL

UNIT SIZES 137 THRU 172

OPPOSITE RETURN END
OF COIL WITH SPACER

COIL SIDEPLATE

COIL REST

SPACER

IN-WARRANTY RETURN MATERIAL PROCEDURE

Defective material may not be returned except by permission
of authorized factory service personnel of the McQuay Air
Conditioning Division of SnyderGeneral Corporation in Min-
neapolis, Minnesota, (612) 553-5330. A ‘‘Return Goods” tag
will be sent to be included with the returned material. Enter
the information as called for on the tag in order to expedite
handling at our factories and prompt issuance of credits. All
parts shall be returned to the McQuay factory, designated
on the “Return Goods"’ tag, transportation charges prepaid.

The return of the part does not constitute an order for
replacement. Therefore, a purchase order must be entered
through your nearest McQuay representative. The order
should include part number, model number and serial number
of the unit involved.

Following our personal inspection of the return part and
if it is determined that the failure is due to faulty material or
workmanship, credit will be issued on customer’s purchase
order.

REPLACEMENT PARTS

When writing to McQuay for service or replacement parts,
refer to the model number and serial number of the unit as
stamped on the serial plate attached to the unit. If replace-

ment parts are required, mention the date of installation of
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the unit and date of failure, along with an explanation of the
malfunctions and a description of the replacement parts
required.




TABLE 9. Approximate Shipping Weights (Lbs.)

Low-Medium Pressure, FC Wheel 144 175 260 330 396 430 459 |
Low-Medium Pressure, AF Wheel — = — | 396 — 459 ;
Single-zone Diffuser Section — — 80 — 102 — 118 |
Single-zone Coil Section — — 258 — 302 — 358 ‘
Multi-zone 2-Deck Dampers — — 403 — 469 —_ 550 \
Multi-zone 3-Deck Section o = 522 s 626 = 723 |
"BLOW-THROUGH ZONE DAMPERS _ SR e - =
\ Multi-zone 2-Deck Dampers - = 94 = 96 - 136
| Multi-zone 3-Deck Damper = — 155 — 180 = 218
BLow_ cou- SECTIDN Lmﬁas 2 7 i Sl e | e Ve e L A i ST = = o . i T
. Single-zone Diffuser Liners — — 22 — 31 — 35
1 Single-zone Coil Liners - — 52 — 7 — 85 ‘
Multi-zone 2-Deck Liners — — 80 — 100 — 134 ‘
Multi-zone 3-Deck Liners — — 118 — 155 —_ 184 ‘
|__Single-zone Vertical Discharge Coil Section | S Rl | i S | 25 ‘
Vertical 135 145 171 EE 230 = 278 |
| Horizontal 108 120 142 — 144 — 176 \
1 & 2 Row 52 59 79 81 93 93
3 & 4 Row — — — 131 — 185
1 Row 13 21 31 38 42 48 |
2 Rows 22 30 48 58 66 76
3 Rows 28 39 — 84 — 108
4 Rows 35 49 — 104 — 135
5 Rows 42 58 — 124 — 161
6 Rows 49 68 — 144 — 187
8 Rows 63 87 136 — 184 — 239
. ’__10 Rows s 76 106 165 — 225 — 292
1 Row — — 20 — 25 — 32 ‘
2 Rows — — 29 — 37 — 50 ‘
3 Rows — — 38 — 50 — 67
A — — 47 — 62 — 83
Mixing Box Only 122 133 162 182 203 240 274
Combination Angular Filter & Mixing Box 155 214 281 310 330 400 426
Flat Filter Section 39 49 62 78 86 96 118
Angular Filter Section 90 109 150 165 188 215 231
Heavy-Duty Filter Section — — — — — 250 253
Internal Face & Bypass Section 39 51 65 70 75 90 102
External Face & Bypass Section 69 86 114 132 152 172 221 |
|
|
\
|
|
|
TABLE 10. Motor Weights |
MOTOR HP ™ R TRl g L wm T Tw T |
NEMA FRAME L 48 48 56 56 143T 145T 145T 182T 184T 213T 215T 254T ‘
/ _____MOTOR WEIGHT 17 22 32 32 39 48 48 75 91 126 150 225 |
MAX-E-DRIVE* ' — —_ — —_ — 147 147 147 147 147 147 193 ‘

*MAX-E-DRIVE weights do not include motor weight. |
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INTRODUCTION

Model type ALP air cooled condensing units are designed
for outdoor installations and are compatible with either air
handling or chilled water systems. Each unit is completely
assembled and factory wired before evacuation, charg-

ing and testing. Each unit consists of an air cooled condenser
with integral subcooler section. Two speed compressors*,
complete discharge piping and suction and liquid connec-
tions for connection to any air or water cooling evaporator.
* Optional

NOMENCLATURE

ALP-013C

AIR COOLED CONDENSING
LOW KILOWATTS PER TON )
PROPELLER FAN

I 1!

DESIGN VINTAGE
NOMINAL CAPACITY (TONS)

INSPECTION

When the equipment is received, all items should be carefully
checked against the bill of lading to insure a complete ship-
ment. All units should be carefully inspected for damage upon
arrival. All shipping damage should be reported to the car-

rier and a claim should be filed. The unit serial plate should
be checked before unloading the unit to be sure that it agrees
with the power supply available.

INSTALLATION

NOTE: Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes
and regulations, and experienced with this type of equipment. CAUTION: Sharp edges and coil surfaces are a potential

injury hazard. Avoid contact with them.

RIGGING AND MOVING UNITS
The exact method of handling and setting the unit depends
on available equipment, size of unit, final location, and other
variables. It is therefore up to the judgement of the riggers
and movers to determine the specific method of handling
each unit.

All units are equipped with built-in skids for rigging and
moving.

Figure 1. Suggested Rigging

.:_\
b,
2N
s . SPREADER
/ \ BAR (2)
" ¥
rl::: e i-:b
PIPE SLUNG
THRU OPENINGS
IN LEGS (2)

LOCATION

Due to vertical condenser design, it is recommended that the
unit is oriented so that prevailing winds blow parallel to the
unit length, thus minimizing effects on condensing pressure.
If it is not practical to orient the unit in this manner, a wind
deflector should be constructed.

Units are designed for outdoor application and may be
mounted on a roof or concrete slab (ground level installation).
Roof-mounted units should be installed level on steel chan-
nels or an |-beam frame to support the unit above the roof.

The roof must be strong enough to support the weight of
the unit. See Physical Data for unit weight. Concrete slabs
used for unit mounting should be installed level and be pro-
perly supported to prevent settling. A one-piece concrete slab
with footings extended below the frost line is recommended.

Figure 2. Clearance Around Unit.

—f

3’ Min.
Clearance
For Air Inlet

axd

COND. COIL
1’ Min. 4’ Min.
|+— Clearance — COMP. f=«— Clearance —
For Service For Service

COND. COIL

)

3’ Min.
Clearance
For Air Inlet

NOTES:

(1) Minimum clearance between units is 12 feet.

(2) Units must not be installed in a pit that is deeper than the
height of the unit.

(3) Minimum clearance on each side is 12 feet when installed in a
pit.
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REFRIGERANT PIPING

GENERAL

Piping design, sizing and installation information presented
in ASHRAE Handbooks should, where applicable, be followed
in the design and installation of piping. Model type ALP con-
densing units are adaptable to either chilled water or air handl-
ing air conditioning applications. The only restriction on ap-
plications is that the evaporator be selected for a system us-
ing refrigerant R-22.

REFRIGERANT PIPING

Piping between the condensing unit and the cooling coil must
be designed and installed to minimize pressure drop, pre-
vent liquid refrigerant carryover to the compressor and to
assure a continuous return of compressor oil from the system.
Piping sketches and tables are not intended to provide infor-
mation on all of the possible arrangements.

Piping recommendations include:

1. The use of type K or L clean copper tubing. All joints should
be thoroughly cleaned and brazed with high temperature
solder.

2. Piping sizes should be based on temperature/pressure
limitations as recommended in the following paragraphs.
Under no circumstances should pipe size be based upon
the coil or condensing unit piping connection size.

3. Suction line piping pressure drop should not exceed the
pressure equivalent of 2°F (3 psi) per 100 feet of equivalent
pipe length. After the suction line size has been deter-
mined, the vertical suction risers should be checked to
verify that oil will be carried up the riser and back to the
compressor. The suction line should be pitched in the
direction of refrigerant flow and adequately supported.
Lines should be free draining and fully insulated between
the evaporator and the compressor. Table 3, shows

Table 3. Equivalent feet of straight tubing for copper fittings and valves

piping information for units operating at suction
temperatures between 40°F and 45°F and a condenser
entering air temperature of 95°F. If operating conditions
are expected to vary substantially from these operating
levels, the pipe sizing should be rechecked.

4. Vertical suction risers should be checked using Table 1
to determine the minimum tonnage required to carry oil
up suction risers of various sizes.

5. The liquid line should be sized for a pressure drop not to .
exceed the pressure equivalent of 2°F (6 psi) saturated
temperature.

Table 1. Minimum tonnage (R-22) to carry oil up
suction riser at 40°F saturated suction.

2.50 | 3.80 | 7.60

NOTE: When compressor minimum tonnage is less than shown in the above
table for a given line size, double suction risers will be required.

Table 2. Recommended line sizes
(Max. equivalent feet of copper tubing*)

*Equivalent line lengths in the above table are suitable for a unit operating
at 40°F sat. suction, 50°F return gas and 95°F ambient.

1.6 2.0 2.6 3.3 4.0 5.0 6.0 7.5 9.0 10.0
1.0 1.4 1.7 2.3 2.6 3.3 4.1 5.0 5.9 6.7
25 3.2 4.1 5.6 6.3 8.2 10.0 12.0 15.0 17.0
0.8 0.9 1.3 1.7 21 2.6 3.2 4.0 4.7 5.2
1.3 1.5 2.1 3.0 3.4 4.5 5.2 6.4 7.3 8.5
2.5 3.2 4.1 5.6 6.3 8.2 10.0 12.0 15.0 17.0
1.0 1.4 1.7 2.3 2.6 3.3 4.1 5.0 5.9 6.7
1.6 2.0 2.6 3.3 4.0 5.0 6.0 7.5 9.0 10.0
18 22 29 38 43 55 69 84 100 120
0.7 0.9 1.0 1.5 1.8 23 2.8 3.2 4.0 4.5
7.0 9.0 12 15 18 24 29 35 41 47

NOTES:
i 8

Liquid and suction lines based on a recommended equivalent pressure drop of 2°F (3 psi for suction line, 6 psi for liquid line) per 100 ft. of equivalent length.

2. When the refrigerant required to charge a system exceeds the pumpdown capacity of the unit of the unit plus the capacity of the liquid line (see Table 4),
the use of separate refrigerant storage receiver will be required. The pumpdown capacity of each unit is based on the condenser 90% full at 90°F (see physical |

data).

3. Total equivalent feet for a given piping layout must include the equivalent length of straight pipe for fittings, valves and specialties added to the total run

of straight pipe.

4. Piping design, sizing an installation information presented in ASHRAE Handbooks should, where applicable, be followed in the design and installation piping.

5. Units running at 50% load do not require double suction risers.
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Figure 3. Single Circuit Evaporator — Recommended Piping
CONDENSING UNIT ABOVE THE EVAPORATOR CONDENSING UNIT BELOW THE EVAPORATOR

LiQuiD TO
CoIL

SUCTION
TO COMPRESSOR
-

58 \
SUCTION TRAP EXPANSION VALVE E’éﬁ%’éﬂﬁ’ ’élYﬁ\BL "
SHORT AS CONTROL BULB SUCTION TRAP STRAP TO LINE
FITTINGS PERMIT STRAP TO LINE SHORT AS AND INSULATE
AND INSULATE FITTINGS PERMIT
Figure 4. Recommended Liquid Line Piping
CONDENSING UNIT LIQUID LINE
SOLENOID
SEALED CORE AIR HANDLER
FILTER DRIER
LIQUID LINE __ﬁ\
/ N\ EXPANSION
SIGHTGLASS VALVE
NOTE: All liquid line components should be
installed as plose as possible to the BALL VALVES TO ISOLATE
evaporator coil. FILTER DRIER FOR SERVICE

Table 4. Weight of refrigerant R-22 in copper lines
(Pounds Per 100 feet of type L tubing)

0.054 3.84 .202 .052 .077
0.100 7.12 .374 .096 143
0.162 212 .605 .156 .232
0.336 24.0 1.26 .323 480
0.573 40.8 2.14 .550 .820
0.872 62.1 3.26 .839 1.250
1.237 88.0 4.62 1.190 1.770
2.147 153.0 8.04 2.06 3.060
3.312 236.0 12.4 3.18 4.720
4.728 336.0 YT 4.55 6.750
6.398 456.0 24.0 6.15 9.140
8.313 592.0 31.1 8.00 11.190
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LIQUID LINE COMPONENTS

Liquid line accessory kits are available for each ALP unit size.
Table 5 shows the ordering number to be used for each ALP
unit size. The components in these kits are:

Table 5. Liquid line accessory kits.

886-550442A-01 : %

Sealed core filter drier.

Refrigerant solenoid valve/230 volt coil.
Refrigerant sightglass/moisture indicator.
Expansion valve/R-22.

PG i+

% % % 1%

886-550442A-01 Y] % % % 1%
886-550442A-02 8 A 7 Y 1%

HOT GAS BYPASS COMPONENTS

Hot gas bypass kits are available for each ALP unit size. Each
kit includes a solenoid valve, a hot gas bypass valve and in-
struction drawing. See page 33 for hot gas bypass operation.

Table 6. Hot Gas Bypass Kits.

. omac 550443A-01 %

550443A-02 8

REFRIGERANT PIPING CONNECTIONS

Refrigerant piping conections will be made at the compressor
end of the unit. Suction and liquid lines should be routed
through the compressor enclosure on the side of the unit.

HOLDING CHARGE

The Model ALP condensing unit is shipped with a holding
charge of refrigerant. At the time the unit was received a visual
inspection of the unit piping should have been made to be
sure no breakage had occurred or that fittings might have
been loosened. A pressure check should indicate a positive
pressure in the unit. If no pressure is evident, the unit will
have to be leak tested and the leak repaired. This should be
noted and reported to your sales representative or freight car-
rier if the loss is due to shipping damage.

LEAK TESTING
In the case of loss of the refrigerant holding charge, the unit
should be checked for leaks prior to charging the complete
system. If the full charge was lost, leak testing can be done
by charging the refrigerant into the unit to build the pressure
to approximately 10 psig and adding sufficient dry nitrogen
to bring the pressure to a maximum of 125 psig. The unit
should then be leak tested with a Halide or electronic leak
detector. After making any necessary repair, the system
should be evacuated as described in the following
paragraphs.

CAUTION: Do not use oxygen to build up pressure. A
serious explosion could be the result.

EVACUATION

After it has been determined that the unit is tight and there

are no refrigerant leaks, the system should be evacuated.

The use of a vacuum pump with a pumping capacity of ap-

proximately 3 cu. ft./min. and the ability to reduce the vacuum

in the unit to at least 1 millimeter (1000 microns) is recom-
mended.

1. A mercury manometer, electronic or other type of micron
gauge should be connected to the unit at a point remote
from the vacuum pump. For readings below 1 millimeter,
an electronic or other micron gauge should be used.

2. The triple evacuation method is recommended and is par-
ticularly helpful if the vacuum pump is unable to obtain
the desired 1 millimeter of vacuum. The system is first
evacuated to approximately 29 inches of mercury. Enough
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refrigerant vapor is then added to the system to bring the
pressure up to 0 pounds.

3. Then the system is once again evacuated to 29 inches
of vacuum. This procedure is repeated three times. This
method can be most effective by holding system pressure
at 0 pounds for a minimum of 1 hour between evacuations.

The first pull down will remove about 90% of the non-
condensibles, the second about 90% of that remaining
from the first pull down and after the third only 1/10 of 1%
non-condensibles will remain.

Table 7 shows the relationship between pressure, microns,
atmospheres, and the boiling point of water.

CHARGING THE SYSTEM

1. After all refrigerant piping is complete and the system has
been evacuated, it can be charged as described in the
paragraphs following. Connect the refrigerant drum to the
gauge port on the liquid line and purge the charging line
between the refrigerant cylinder and the valve. Then open
the valve to the mid-position.

2. If the system is under a vacuum, stand the refrigerant drum
with the connection up and open the drum and break the
vacuum with refrigerant gas.

3. With a system gas pressure higher than the equivalent
of a freezing temperature, invert the charging cylinder and
elevate the drum above the condenser. With the drum in
this position, valves open and liquid refrigerant will flow
into the condenser. Approximately 75% of the total require-
ment estimated for the unit can be charged in this manner.

4. After 75% of the required charge has entered the con-
denser, reconnect the refrigerant drum and charging line
to the suction side of the system. Again purge the con-
necting line, stand the drum with the connection up, and
place the service valve in the open position.

IMPORTANT: At this point charging procedure should be
interrupted and prestart checks made before attempting to
complete the refrigerant charge, (see startup procedures).

NOTE: It is recommended that the total operating charge
per circuit be stamped on the unit nameplate for future
reference.

REFRIGERANT CHARGE
Each ALP condensing unit is designed for use with R-22. See
physical data for approximate refrigeration charges for opera-
tion of the unit. Additional refrigerant will be needed for the
system piping and evaporator. Estimated total operating
charge should be calculated before charging system.
CAUTION: Total operating charge per circuit should not
exceed the condenser pumpdown capacity per circuit plus
the capacity of the liquid line. A liquid receiver on each
refrigerant circuit should be used if the unit operating charge
exceeds the pumpdown capacity. Refer to the ASHRAE
Handbook for the design and installation of piping and
components.




Table 7. Pressure-vacuum equivalents

0 0 760.00 29.921 — —
50 0.001 759.95 29.920 1/15,200 — 50
100 0.002 759.90 29.920 1/7,600 — 40
150 0.003 759.85 29.920 1/5,100 — 33
200 0.004 759.80 29.910 1/3,800 — 28
300 0.006 759.70 29.910 1/2,500 — 21
500 0.009 759.50 29.900 1/1,520 — 12
1,000 0.019 759.00 29.880 1/760 1
2,000 0.039 758.00 29.840 1/380 15
4,000 0.078 756.00 29.760 1/189 29
6,000 0.117 754.00 29.690 1/127 39
8,000 0.156 752.00 29.600 1/95 46
10,000 0.193 750.00 29.530 1/76 52
15,000 0.290 745.00 29.330 1/50 63
20,000 0.387 740.00 29.130 1/38 72
30,000 0.580 730.00 28.740 1/25 84
50,000 0.967 710.00 27.950 1/15 101
100,000 1.930 660.00 25.980 2/15 125
200,000 3.870 560.00 22.050 1/4 152
500,000 9.670 260.00 10.240 2/3 192
760,000 14.697 0 0 1 Atmosphere 212
Figure 5. Dimensional Data — ALP-013C, 016C & 021C.
78.20
KNOCKOUTS (4 =
i e 355 SUCTION CONNECTION
| CL PATTERN
Il HGBP
AIR FLOW CONNECTION—\
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1
36.00 33.30
olo| 4 I ==
00! an el [ b, T
; =] e AN - B T
S PN
MOURTING | | l._ 25.00 | e 1360 — 2000 _‘l e 6.00 i = LIQUID CONNECTION
HOLES (6)
f— 3500 ———»L— 35.00 —>! - 4.10 L,&g"uﬁ!{}m
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Table 8. Dimensional Data.

1% 0.D.S.

154 O.D.S.

154 O.D.S.

holes

if needed.

(4), 7 dia. knockouts provided where shown.
Field to use 74 dia. as pilot for making larger
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PHYSICAL DATA
Table 9. ALP physical data.

NOTES:

@ Nominal capacity based on 95°F ambient air and 45°F suction.

11.4 15.7 20.4
1 1 1
11.0 12.0 12.0
25.0 26.0 26.0
78x36x36 78x36x36 78x36x36
600 690 720
210 223 210
10 15 20
3 6 6
6 15 15
1 1 1
2 2 2
30.3 30.3 30.3
66x66 66x66 66x66
16x2 12x2 16x2
2—24 2—24 2—24
2—.5 2— .5 2— 5
1075 1075 1075
6750 6750 6750
10,150 10,550 10,150

@ Total pumpdown capacity will be unit pumpdown capacity plus liquid line capacity (see Table 4).
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ELECTRICAL DATA

Table 10. Electrical Data.

208-230/60
460/60
575/60 21.9 Y2 30
380/50 28.1 Ya 35
415/50 28.1 Ya 35
208-230/60 79.0 1% 100
r 460/60 39.3 Ya 50
575/60 31.2 Y% 40
380/50 39.8 Ya 50
§ 415/50 39.8 Ya 50
208-230/60 107.9 1 150
460/60 53.7 1 70
575/60 46.3 Ya 60
380/50 54.2 1 70
415/50 54.2 1 70

Table 11. Compressor and Condenser Fan Motors

208-230/60
460/60
575/60
380/50
415/50

208-230/60
460/60
575/60
380/50
415/50

208-230/60
460/60
575/60
380/50
415/50

-t b b b W] aaaaaw
o b PDO|OOB DO

|

ELECTRICAL DATA NOTES:
® ALLOWABLE VOLTAGE LIMITS:
Unit nameplate 208V/60Hz/3Ph: 187V to 253V
Unit nameplate 230V/60Hz/3Ph: 187V to 253V
Unit nameplate 460V/60Hz/3Ph: 414V to 506V
Unit nameplate 575V/60Hz/3Ph: 517V to 633V
Unit nameplate 380V/50Hz/3Ph: 342V to 418V
@ Unit wire size amps are equal to 125% of the compressor branch circuit
selection current plus 100% of RLA of all other loads in the circuit including
control transformer.
@ RLA of 2 speed compressors running on low speed will be 50% of Table
11 RLA value.
@ Each ALP unit is provided with 75" dia. knockouts to be used as a pilot
for making larger power entry hubs.
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FIELD WIRING
WARNING: USE ONLY COPPER CONDUCTORS IN MAIN TERMINAL BLOCK

Wiring should be done in accordance with all applicable codes
and ordinances. Warranty is voided if wiring in not in accor-
dance with specifications. An open fuse indicates a short,
ground or overload. Before replacing a fuse or restarting a
compressor or fan motor, the trouble must be found and

Figure 6 shows typical field wiring that is required for unit
installation. Items that require field wiring are liquid line
solenoid SV1, and the cooling thermostat, as well as the unit
power supplies.

NOTE: See dimensional data for knockout locations.

corrected.
Figure 6. Typical Field Wiring. i
B
Rep 230V g
507 —N\AANAST 508
T2
515 =0/ VY g 516
Coaw = 7—{I
. GRD. [ MP1 |
141 {-e o 140——9¢
L 2]
MJ TYPICAL T'STAT
7 8 R i I
MJ———@—— FAN G FAN 110(6) 516
— — — I
- RELAYS —-© L (
AUTO
cooLet | Y1 111D 112(s1) 108
e s e —— — — MJ 17”8——0
cooLe2 2 116(y2) 117(s2)
b i s s i M.J—@——ln—‘——xg 118—9
HEAT®1 Wi 11@c)
HEAT*2 W2
ELECTRICAL LEGEND
DESIGNATION DESCRIPTON STD. LOCATION DESIGNATION DESCRIPTION STD. LOCATION
AB ALARM BELL FIELD MOUNTED NB NEUTRAL BLOCK CONTROL BOX
c11, c12 CAPACITORS FOR FAN MOTORS BACK OF CONTROL BOX PB1 POWER BLOCK, MAIN CONTROL BOX
COMPR. 1 COMPRESSOR BASE OF UNIT PC12 PRESSURE CONTROL, (FANTROL) CONTROL BOX
F1 FUSE, CONTROL CIRCUIT CONTROL BOX R13 RELAYS, LOW AMBIENT START CONTROL BOX
FBS FUSE BLOCK, CONTROL POWER CONTROL BOX R3, 4 RELAYS CAPACITY CONTROL CONTROL BOX
FB6 FUSEBLOCK, FAN MOTORS CONTROL BOX sC11 SPEED CONTROLS ON BULKHEAD
GRD GROUND CONTROL BOX T TRANSFORMER, MAIN CONTROL CONTROL BOX
HP1, 2 HIGH PRESSURE CONTROL ON COMPRESSOR T2 TRANSFORMER, 24V CONTROL CONTROL BOX
HTR HEATER, COMPRESSOR CRANKCASE ON COMPRESSOR B2 TERMINAL BLOCK, 120V, FIELD CONTROL BOX
LP1 LOW PRESSURE CONTROL ON COMPRESSOR B3 TERMINAL BLOCK, 24V, FIELD CONTROL BOX
M1—9 CONTACTORS, COMPRESSOR CONTROL BOX TB4—6 TERMINAL BLOCKS, CONTROL CONTROL BOX
M11—12 CONTACTORS, FAN MOTORS CONTROL BOX TD4—6 TERMINAL BLOCKS CONTROL CONTROL BOX .
MJ MECHANICAL JUMPERS CONTROL BOX TD1—2 TIME DELAYS, COMPRESSOR LOCKOUT CONTROL BOX
MP1—4 MOTOR PROTECTOR COMPRESSOR COMPRESSOR JUNCTION BOX TD9 TIME DELAYS, LOW AMBIENT CONTROL BOX
MTR11 MOTORS, CONDENSER FANS CONDENSER SECTION
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Figure 7. Control Center Layout — ALP-013C, 016C, 021C
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Figure 8. Recommended Unit Disconnect Location.

6.00” —>‘ |

> *— 6.00”

FIELD MOUNTED ’—/

6.00”

s
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7.00”

DISCONNECT TO
BE MOUNTED IN
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NOTE: Disconnect to be mounted end opposite control box.

T

NORMAL SEQUENCE OF OPERATION

The following sequence of operation is typical for ALP air cool-
ed condensing units, models ALP-013C, 016C & 021C. The
sequence varies somewhat depending upon options.

Start up—with power to the unit the control circuit is
energized through the control circuit fuse block FBS5. If there
is no call for cooling the crankcase heater HTR1 will be
energized and operating. Power will also be supplied to the
24V transformer providing power for the thermostat and the
compressor motor protector.

On call for the first stage of cooling relay R3 is energized
opening contacts 4-5 de-energizing the crankcase heater, and
closes contacts 4-2 energizing the liquid line solenoid SV1.
This allows refrigerant to flow through the thermostatic ex-
pansion valve and into the evaporator. As the refrigerant
pressure in the evaporator increases, the low pressure con-
trol LP1 closes. Power will now be fed to the compressor

contactor M5 provided the motor protector MP1 and high
pressure control HP1 do not sense failure conditions. (Com-
pressor motor protector closes 2 minutes after 24V power is
supplied).

On call for second stage of cooling relay R4 energizes
opening contacts 4-5 de-energizing the low speed compressor
contactor M5, and closes contacts 4-2 to energize the high
speed compressor contactors M1 & M9.

NOTE: Unit is capable of starting on high speed provided
the thermostat is calling for second stage of cooling at
start-up.

On initial power to the unit time delay relays TD1 and TD2
will close immediately. After the unit cycles off on the ther-
mostat TD1 and TD2 will prevent compressor restart for 5
minutes.

PUMPDOWN CYCLE

Pumpdown—As the units thermostat is satisfied, it will de-
energize the liquid line solenoid valve SV1 causing the valve
to close. When the compressor has pumped most of the
refrigerant out of the evaporator and into the condenser, the
low pressure control LP1 will open, shutting down the com-
pressor and condenser fan motors.

If refrigerant leaks into the evaporator the increase in
pressure will cause the low pressure control LP1 to close.
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This will energize the compressor contactor M5 starting the
compressor, which will quickly pump the refrigerant out of
the evaporator and into the condenser (recycling pumpdown).

A compressor which repeats pumpdown every 5 minutes
indicates a malfunction. Corrective measures must be taken
if the compressor recycles repeatedly with in 15 minute
intervals.




UNIT WIRING DIAGRAMS
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SCHEM. 551662D-02 REV. @
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SCHEM. 551663D-02 REV.
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L415v. /80 HZ. ]

—FROM *FB6'—

H1 H2 gH3 § Hé

RELAYS

—246—

VOLTAGES: 380.415/508/3 T1
460/60/3 ORD. LUG Ao
SINGLE SPEED W/0 SPEEDTROL H 1 J =
| 238V~ GRD.
PBI| 4 2 w3 =
SEE LEGEND 5810008-01 sy
[_l LINE | CONT.
T NO. |LOC.
M1 FB6 M11
comPr.\ ! 11'4'_'31' 'LIEIiTll Iu il nl Wy, =10
HTR\T 2 !T;_:IL‘,_Z% l {Ti=4 Iv—: i ¢ K @ —185—
e 4 3 it et [EA5AT DA % =
3 |n L3l BLK e GAN i
1782 __L
M12
—‘:I-:}—um —1oo—
L T @
———tltj—!:l—Y—BLK —109—
L2 T2 51 2 .
BLK ci12 2 v 1@
x (Z—BRN .-_L. —11—
— 15—
NOTE:
WIRING FOR 46@V.
IS SHOWN HERE. VWIRING FOR
8@V, AND 415V, Ti
ARE SHOWN ABOVE.
18—
F1 g =
“‘——{2 : 1 23 O 582 X4 x2 X3 T 500 O- —200—
J
ey 581—{It g, —ami—
R3 3
4 e N 142 LN {EATER} (D — 14— — 20— =
142
55 LOW AMB.ST. | 121
w —nes-l;;'-nc—‘@j—}:g —209— 220 19
2.78 3 195 = 139
win, L v
R3 46 47
4 a5 10 ___@____@_,'q_"ﬂ — 20—
48 VA MAX.
LOW AMBIENT START
e R13 R13 45 L
ibor rene sy T 1%9——? —220— 2 10%
gt 178 g% s .
MJ 198
P1 HP1 LP1 43 4 Tutl_ " =i
SQ—IZIT"u—Hl—lo?z—Hl UZﬁ-z—ua—c'—@— MJ 114 ToNE lts—E:;g_m@‘T,” T A vy :l:.m
45] 19
L— 3 46 198
) 5.
152—,@&—}33 —226— 188 el
139 ;
1 —an—
PCI2 a3
A9 154——l}oz——165—o—154—m@c2—155—4 —228— 199 Te3
5185
=i X 2 i o e
587 5 28
515 516 —241— 516. 148
YEC o4y T te8
-4vt5|7—“|m‘ Bt
§ 141 iﬂ =1 148 —242— 221 8
TERMINALS FOR — HE
M § THERMOSTAT s
7 B8(R) 118(0) 516 m
My ———Q) — FAN RELAY — (© 148 —243—
NB
8im) 1110 112(81)
© STAGE 1 — My 187 +(R3);—1ee —20— 282 Olses. 143
COOLING fo
1 ]
B8(R) 118(c) 8 :w.u'l
©— HEATING — ©— 4 b
Q|zee
O

IM 402 / Page 15



SCHEM. 551664D-03 REV. @

MODELS: ALP-@13C.@16C,021C
VOLTAGES: 380.,415/58/3

460/60/3
SINGLE SPEED WITH SPEEDTROL

SEE LEGEND 5810008-01

M1
—_—
0 ! T it Y
CO:PR. 5 ! n %
MTR. )2 12 L2
i/ . 1

Frasih
] il |

F ! 00 s
. T sa3 or—h 2o b
238V s01—{l1 gp,
R3 3 =
2 18 ::,ku 105 142 {1} T{HEATER} —Z2\—143—
‘—'r:n "Cow AMB.ST. L]
196
"%qu‘—l@z—lqs
.7 l_ad—l.:
MY
3 % 47 '
% — c— — {0} 109
dk e 48 VA MAX.
M1 SC11 L2 42
L7, S m 4 41 WHT
L 44 I Iu (7] {Em R
44 u oK i1, }
U
| l_.m’__’_l' cit
44—l —enw
589

5 MP1 HP1
>—121—T{}F115—|~cz‘-2—m

., PCi12 49
WS, - S
164——ag s 168 154—0@; 155—

sk 238V pep
g WT_Z 8ae
5 -t Y Yy 516
' T aay [T l
51711 g, ~wi
B 14 L 4 140
1 il
TERMINALS FOR
Ky { THERMoSTAT | |
7 8(R) 1108(6) 516
M) ———©) — FAN RELAY — (© 148
BR) 111 1121812
STAGE | — @——— M —& 187 {R3)——108——4
@ COOLING N
8(R) 118(c)
© HEATING — &
RELAYS

Page 16 / IM 402

—281—

— 28—

—283— 228
—284—

— 205—

—220—

—221— 188

—226— 208

e Lo

—220— 189

—242— 221

— 24—

—244— 282
244— 338

—246—

—151—

85
582 583
188 [3]142

1 [z
164 m 139
168 m 154

]2]2]

2 | 184
4

589
1%
3113
44 |114.13¢
45| 199"
106
46 193+
47| 189

Py




SCHEM. 3551665D-01
MODELSs

VOLTAGES: 2@8-238/68/3

Ev- .

ALP-@13C.@16C.0821C

2 SPEED W/0 SPEEDTROL

SEE LEGEND 5810008-81

r==--- MECHANICAL _
M9 (T1E) [NTERLOCK

T

it

} S T3 I.Sl
M1 (FAST)
111'4 L
'1;1 2|
'l
| A
r'"Lﬁz'-l
FBS
T1 T2
T8C
582 —200—
2 R3 3
> 18 T 185 142 {Tx {HEATER ] LI 143—4 —2m—
l":"I ; I i3 16:93 }g —a— a8
LY Fi. |_’:i’_’ T
R3 Y3 47 T8C
‘"2 186 ———@———_@-—mq——(,-—a—
‘ =
M11
4 42 4
58 4"2 .
—2m—
M12 )
o 51 3 WHT —218—
'
w: e} Ld
45 =
509 —228—
' SLov
44 R4 TD1 T8C|
50—121—"—110—?—111—1 é—n JL,—!:!.-@—NG——,_;@;“Z—( —221— 108
| 145 —220—
l 3 | 144
139 ’_“‘ I ;: l 199 ] 15— tzlm_* s
ﬁ xu—-@;m-—i- —224— 112
144 —226—
48 o 133 1.0 oAy
NOTE: 1
THE 24V. TRANSFORMER (T2) PRIMARY PC12
e I A 164 ‘—_‘55—0—’5‘_6:9—, 155——4 —220— 218
DISCOMIECT VIRE +587 AND RECONNECT A2
TO 288V. LEAD (BLUE) OF PRIMARY.
238V
sa7 e A ,.":: 528 —240—
= ot Ve - -
1 R S Tm 5]7_“' 1 241
e mwr 1
141 1+ ‘l 146— —242— 221
TERMINALS FOR L
My { TTHeRcsTAT |
7 8(R) 118(0) 516
MJ ——@) — FAN RELAY — & 148 —240—
1
B(R) 111¢v1) 112(s1) 188
@-—smzl 1 — M 187 ~rR3 e—1t —20— 2%
8(R) 116(r2) 117ts2)
@—srmsmuz —_— 11 Re)s—n —240— B}
' él) g(C)
—— HEATING —— e
RELAYS

— 158

RS L
B3 Bz

g

85
1 ]
B
a
[42]
48]
49
£
51]
52]
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SCHEM. 551666D-82 REV. @

MODELS¢
VOL TAGES:

ALP-@13C.@16C.021C

(N
208-238/60/3 l | |
2 SPEED WITH SPEEDTROL

SEE LEGEND 5810008-01

r-Ll_LZ 1

'l

i—o g

18C
2 R3 3
18 ‘}“5 185 142 y AL TLHEATER}— 143—4
LOW AMB.ST. LI
—Hamnm—’—}gg
3 27 L3195
R3 46 T8C
1" 10 _——(::)———-@—mq—(
oz 48 VA MAX.
11 SC11 =
4 e

M
42 1t 41
58 4’02 44 Bt L1

- 8RN l_BLK ( BAN }
l B
58 ‘:}2 51 BLK: MTR. Wele 4
N
GRN—
589 =
s w1 HP1 T_‘ a7 10
>_‘2‘—m"»¢_”°—1'2'z—”‘ 114—+115 'ﬁ—@chm
1
144

148 14

158 cx c2 151
151—1

}——ns

NOTE:

THE 24V. TRANSFORMER (T2) PRIMARY
IS CONNECTED FOR 23@V. POWER

152

T8C
153
Oz_xss_‘

PC12

FOR A 288V. SUPPLY —20—165—4}—154—@3—155—-

DISCONNECT WIRE *587 AND RECONNECT
TO 288YV. LEAD (BLUE) OF PRIMARY.
ax 238V e
sa7 =5 -
515 va_‘m 51
517l geo. w1
& 141 t TLLI 142
TERMINALS FOR
My { TheRMosTAT |
7 8 (R) 118(c) 516
MJ ——©) — FAN RELAY — (O 149
B8(R) 111 112(s1)
STAGE 1 — MY 187 83 a1
COOL ING
8tR) 116(v2) 117(s52)
©——STAGE 2 — MY 117 {R4)—118—¢
COOL ING
8(R) 118(C)
©— HEATING — (&

RELAYS

Page 18 / IM 402

—221—
—222—
—223—

—224—

—225—

—226— 208

—228— 218

—248—

—241—
—242— 221

—243—
244 282
24— 205
221

—246— 223

—246—

—101—

—1@2—

—18—

— 34—

—1gs—
—106—
—187—

—118—

—1n—-




SCHEM. 551667D-01

REV. ©

MODELS: ALP-@13C.@16C.0821C

380.415/50/3

VOL TAGES:
460,575/68/3

SEE LEGEND 5810@0B-@1

2 SPEED W/0 SPEEDTROL

Mpa (T1e) INTERLOCK :
I
T L I
|T;~|+~u] :
1 t“ E’_ ! M5 (sLow)
D | el

pxt

lr;1 L1

|
T2 “_'lzl

| X
| BT

HEATING —
RELAYS

F1 1 N8
=l 1 l‘ e =l 500
2
e
2 Ra 2 i T IFATER L
(2 184- —H 1 1 {1} T{HEATER} £2—143—
— LOW AMB.ST.
I;X'Tml ‘ @ nsL
MJ 19373 N G 3 195
Y L2210
R3 prs 47
AJ L2 N8
‘ r o 126 ___@___.@_m_v
LOW AMBIENT START
s#e R13 R13 45
197—2.".‘ 5o H-19e ?
MJ
5 w1 HP1 2 LP1 . R4 01 I o
>—121ﬂ"n—ua—sz—ux 1H2——ag o5 113 MJ 11 v :'}Tus 3 3 145——51@Q—“q—<
145
[ | 144
R4 .ma_ FAST
148 149
139 nlp HG_R' z “5_] 150 |:|C>u mﬁ
TIE
4
L 15:1@&—151-—4
144
)
48 oL O 153
! o\ 155'_ﬁ
PC12 49
154——%—2——-——1&5-—0—-154—‘@‘2—155—4
P,
b AAAS Se8
3 == T2 i
YEL YEL i
24v 517—41t geo, |
14 1 1 148
hi} I
TERMINALS _ FOR S
My § THERMOSTAT
7 8(R) 118(6) 516
MJ ——@) — FAN RELAY — & 148
8(R) 1110 112(81)
108
@ STAGE 1 — MJ 187 {(R3)— 1% —
I 1 3 118
8(R) 116(v2) 117(s2)
@ —STAGE 2 — MY 117 ~R4)—118
8(R) 118
@

—283— 228
—284—

—228—

—221— 188

—222—

—223— 19

—224— 102
—225—

—242— 221

—240—

kY 22
24— 25

- 221
46— 523

IM 402 / Page 19
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SCHEM. 551668D-03

MODELS: ALP-213C.016C.
380.415/58/3

VOLTAGES
460/60/3

REV. @
@21C

2 SPEED WITH SPEEDTROL

SEE LEGEND 5810008-01

GRD. LUG

it

415V, /60 HZ.

T T2 TIJ-J
=
— — — — MECHANICAL_
Mg (r1e) INTERLOCK !
pq_ |
mn (8} 1
k| !
13 L3 ! M5 (SLOW)
! mn [} '
2 od l
LT |
3 | ] e
| R
M1 (FAST)
m
TR Tl
m
T2 2|
Loas s
| ESAT |
F1 1 L NB
504 ST 503 —0 502 xR x4 500 o —200—
J
230V 51—l e, —2
2 R3 3
[ 104 ":;5 105 14, v ALY —{REATER} 5 {ZN——143——9 —282—
59 LOW AMB.ST. l
—H:Ql«—l@:—}:g — 20— 228
A L_3s}-195 —284—
R3 46 47 N8
1} 101 e ——-@—109—()—2”—
stz 49 VA MAX.
% M1l 4i sci1 2 b e
8 It > —207—
¢ 40 3 o 41 - = WHT F,%ND' - 207
BLK R. —200—
44 M 11 17
U
| I—ﬂ_“ c11
44— 6;—snN —209—
599
—220—

HP1

MP1
5
>—1217ﬂ?11w—,¢g‘3—1n

R4 01 sLov -
114 JLTna«RJ—Zl Hs—m@;}g—o —221— 185
L=
R4 D2 |
% Iz—l 16—t s1+—148
L2

145

144 =

—223— 109

139 150 ci c2 151
TIE
l59 151—¢ —224— 182
14 —225—
48 . ” 153 ML
162 T )5 55— —226— 208
PC12 P
1 %<7 165 o 154—6m :9—52 166—¢ —228— 189
- pep. 230V g
50 AAAST 508 s
. — Vg,
51 Yer b E 516 —241—
. 517—{Il gap. e
141 H 1 140 ’ —242— 221
11 TZI
TERMINALS _ FOR w
M §  THERMOSTAT | :
7 8(R) 118(6) 516
MJ ———©) — FAN RELAY — © 148 —243—
108
B(R) 1110v1) 112181 2
——STAGE 1 —— o © 107 @—‘ —204— 282
COOL ING ~ NFa s =
B8(R) 116(v2) 117(s2)
STAGE 2 — MY 117 {R4)——118———4 —245— 22}
COOLING N
éﬂh gm:
—— HEATING —— —248—
RELAYS

Page 20 / IM 402

—181—

a
&

o

o
N

-
N

184

589
40
198+
13
114,139

199

106
193«
109

slalals
LL [s]slafz]a]~]




CSA APPROVED UNITS ONLY
SCHEM. 551697D-01 REV.
MODELS: ALP-@13C,@16C, 021C

VOL TAGES:

208-230/68/3
SINGLE SPEED W/0 SPEEDTROL

SEE LEGEND 5810008-01

GRD. LUG

L2 3 =
I—n T2 vu
E | CONT.
- 1 Loc.
M1
TR | e
In'_"_'u'
o o - —
:12'_" L2 s
JL v 8 - —
| Bl 01 | 1
—100—
ALP-821C
(20 HP.) - 109—
UNITS
ONLY. SR
I_"u LZ‘J_I
FB5 D —160—
et
50, 508 o o
5@ 501 200
2 5? 3 T8C R1 185
—— 104 P 105 142 —/1\ T{HEATER} 143—0—500—{ l-—501—¢ —202— 7]
1858 142
5@7 1e1
833 | 5|
—m—220 |8 g
—204— 164 [48] 139
L 165 [49] 154
R3 46 4 T8C El
—k 196 _——@—.——-@-mq-—( —205— [ 51]
52
42 VA MAX. —207—
M11
4
ot —— o
51 ci2
ok — 1 €5-BAN —209— w2
M'IIZ OND . 529
50 ik 51 BLK MTR T ———q —218— 40
| b ] o 198+
Qg 113
9 114,129
LOW AMBIENT START | s =2l 3
5@9 R13 R13 45
19—l — =i —228— 8.
s Sit 190, gl
109
MJ
R1 LP1 44 D1
5 l 148 T8C
- iei—d—1e2 H2—ag e-—113 MJ 114 ; 3 146 152 M) 147 —221— 185
I_TJ‘
T8C
163 g
"5 152—1@3—155 226— 208
1 —227—
NOTE:
I e, oz sy pei2 s
él[n;c "EJ"’:, zué.:, SuppLY, 8 164—7}02—155—0—154—]@3—x55—— —228— 218
RE_»! RECONNECT .
10 lg.B’VE. LEAD EBLUE) &Wmfmnv.c ?;g .
23gv
507 ’wa’_'; 508 —248— g
5 P 5 - -
515 YEL 28V TVE_L 1 241
517t ggp,
MP1
e 141 e
121 1 T 12] 142 -2
HP1
121 na—-?—m—.——ma —242a-3%2 TBC
My TERMINALS _ FOR l:'” i SSlaRLE 3 7z 1 (comon)
{  THERMOSTAT | i
7 8(R) 11@(6) 516 S
M) ——0) — FAN RELAY — ©@—— 140 -y . O 1o
108 (o] LA
8(R) 111 112(s1) o 8 l::"::
s o) gy vy . 153.1
©—stace 1 R p— 107 R 15— 20— 382 oy
o]
élﬁ) 11@(c)
—— HEATING —(& —246—
RELAYS
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CSA APPROVED UNITS ONLY
SCHEM. 551698D-01 REV. @

MODELSs ALP-@13C,@16C,021C

VOLTAGES: 208-238/60/3

SINGLE SPEED WITH SPEEDTROL
SEE LEGEND 581000B-01

I GRD. LUG

b
ll—o

—200—

—203— 220

—204—

—206—

—206—
—207—

—208—

—209—

—218—

—211—

—228—

”_J
M1
L‘l_‘j
ln LeA L
—ad
LEP AT
l oo
" i3
ON
ALP-@21C
(20 HP.)
UNITS
ONLY.
I—'u Lz'_l
FB5 Q
T1 T2 J
3 508
o 501
3 & 2 18C R1
ma——;ﬂ;ﬁ——ms 142 —/1\ T{HEATER} ,{z:}—uz—o—szn—l‘ }—6 501—¢ —202—
MJ
46 47 18C
it 106 ___@___.@*m_(
= 48 VA MAX,
42
M11
" 42 2
5¢ FRAFIE T { 4
44 \
! c12
c11 51
44— ;s J_BLK—K“Z_BRN
M12
——50———Ab——51 BLK WHT————
LOW AMBIENT START | GRN—{II
5@9 R13 R13 45
"“7—2‘”‘——9—;’*!—199—
pemove uyr 198 . 44-45

s R1 a2 LP1
- 10— ls—1e2 112—‘}02—113

D1 I
MJ 114 T 7 146 152
I—TJ

146

T8C
( ) 153
152 1 3 155

T8C

c1 c2 147

NOTE:
THE 24V. TRANSFORMER (T2) PRIMARY PC12
IS CONNECTED FOR 238V. POWER 48
SUPPLY. FOR A 208V. SUPPLY.

DISCONNECT WIRE 587 AND RECONNECT
TO 2@8V. LEAD (BLUE) OF PRIMARY

sk 238V pep
TOVAAAS

145

49
-

e Oy s
164*——1}02—155 154

7 T2

YEL o4y [YEL 5]7_'“ .

1 131 141—FMP1 140
121 T2 ¢
: HP1
‘21—{:“ llﬂ—-g'—ln—.—m—qr
L TERMINALS _ FOR ] !nzl -3 clcz
{  THERMOSTAT |
7 B(R) 110(6) si6
My ——©) — FAN RELAY — © 14@
108
é"" 1110 112181 -
STAGE 1 —(9— MJ 187 R3
COOL ING 1 3 108
(g"' 118(C)
HEATING — @
RELAYS @
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—221— 185

—226— 208

—227—

—228— 210

—240—

—241—

—242—

— 2420282
242 221

—243—

202

—244— 532

—246—

LINE|CONT,
NO. |LOC.

—184—
—185—

—186—

—108—
—189—

—150—

185

185

587
s5e9

182
12

164
165

2a|114.139

45| 199
106

| 461 1a3.

47109

TBC
(COMMON )

Q|500.142
Q)19
Qw42
Q145147
Q153109
Q |see

o




CSA APPROVED UNITS ONLY
SCHEM. 553201D-01 REV. @

MODELS: ALP-@13C,@16C,021C I I I
| I I GRD. LUG
YOLTAGES: 575/6@8/3
SINGLE SPEED W/0 SPEEDTROL ++
PBIl 0 2 =
SEE LEGEND 581000B-01 "noTZ oM
L 1 LINE | CONT.
NO. |LOC.
M1
cowr : e %
N'I’R./: T2 1 18—
1 | e IS
3 3 &" L:' —186—
—108—
—109—
-0
i
F1 1 N8
504—2[]:[},——50" O 502 X2 : x3 4o 500 —280—
7o I'—sax—lll A —201—
2 & a2 o 2 e [FEATER) 198
[¢ 18 T 1 14 1) T1HEATER ] {2\ 143—4 —202— sez [T] o0
186 n 142
~LOw AMB.ST. L] @ 5]
589
—magxu—é:)—! ] —20— 220 3 [42]10
2 |_3d'_' 5 —284— 164 [ 48] 139
W 185 m 154
R3 ‘% 47 sy
5 1 ___@___.@_,,,__* S g
48 VA MAX. —207—
M1l
4
— Ak -
ci2
o x—1 5-8RN —289— 182
Mi2 l_ 2 |104
58 nle 51 8L MTR. WHT———4 —210— L4 1%
12 3]is
RN e ryy FECREL]
28— 5] 128,
(7] i
D1 N8 =)
114 7 :1—2 HGt:;g oMz 147 —221— 185 p
le=ct
153_N8
LS 152_—’@]—155 —226— 208
—22r—
PC12 49
48
1 7 18 154——,@3—155—- —228— 218
X —248—
T2
51 YEL YEL 516 -2
24v
: R N, .,
141 141 —242— 221
TERMINALS _ FOR =
My {  THERMOSTAT
7 B8 (R) 1186) 516
é—w ———@ — FAN RELAY — & 1 4g———9 —240— N8
108 Q |see. 143
8(R) 11101y 11211 O 19
© STAGE 1| — @—— W — 19 «R3);—108 —244— 282 O|wr wr
COOLING Q146,147
(:)lll g(u 8 :: "
o I'EATIW <o —246—
RELAYS o

IM 402 / Page 23



CSA APPROVED UNITS ONLY
SCHEM. 553202D-01 REV. 0

MODELSs: ALP-@13C.@16C,021C

VOLTAGES: 575/60/3

SINGLE SPEED WITH SPEEDTROL
SEE LEGEND 5810008-01

-ll—orag

@ - 5@ 5 e
sg4——— [ }—— 523 82 x2 X3 500 —200—
2 1 x4 X1
J
oy [—551—"-5“& —281—
R3 3
2
10 ;}{u 10 142 PN T1HEATER ]} 143——9 —282—
Lov AMB.sT. L]
09
[~ 1P 16:9: 195 ==
! g ki -
R3 46 47 N8
nln 186 ———@.Tvm.—-@—ln—o—m—
M1t sci11 %z 42 a6
4 40 41
58 A4 A = WHT 7o) i
8 MTR. 5"”] -
44 I_ (7] : e 11 = 208—
gn' I " ci2
Cci1 51
“—d = l_au( 1“2_8""E\ A
M12 o N OND )
5@ rale BLK: ";TZR' T —210—
LOW AMBIENT START GRNl —211—
589 R13 R13 45 -
H7_z"ﬁ?_a“‘a_‘“——? — 22—
s STy, 4445
My
s MP1 HP1 43 44 TDT.]_ 14 N8
1 12—ihg— te—ege—in S 1 e I “s‘[wg—cx@ﬁ'“’ -
.
163_N8
A TJ ’52_1@3_155 26— 288
14 —227—
i PC12 4
154—]}.1——1(;5—0—154—1@3—155—«- —220— 210
_ sk 238V pep
50 A 50 —240—
515 YV e 5
1 YEL o4y MR s 16 A
GRD. Mwr 1
6, 1 4 o4 —242—
141 ]_“. : ’ 148 242— 221
TERMINALS FOR
M § THeRmosTaT |
7 8(R) 118(0) 516
(é— MJ ———0) — FAN RELAY — @— 148 —243—
188
(g)”'l 11101 112ts1) 55
STAGE 1 — MJ 107 R3 108 —244— 282
COOL ING s =
(fDm 118(€)
HEATING — —246—
RELAYS @
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4
198-
113

UAN-'
R

114,139
199
196
193

L sls]5]2

Q145147
Q3. 109
(o] ]

(®]




CSA APPROVED UNITS ONLY
SCHEM. 551699D-01 REV. @

MODELS: ALP-@13C.816C,821C | : |
VOLTAGES: 208-232/68/3 I I b Mo
—————— 2 SPEED W/0 SPEEDTROL ml-!--}—}-l _']"_

SEE LEGEND 5810008-01 l_jl 7 T

2 R3 3 T8C R1
184 H 185 142 I {HEATER]} A "3'—T_5“_4‘"s—5’H —282—
e 185
LOW AMB.ST. 587
589
—mamlu—é:)—-}gg —2m-228 |2
ey 139
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