.
¥ Darxin Service Instructions

DCC Cooling/DCH Heat Pumps
Commercial Package Units
with R-410A Refrigerant
4 -6 Tons & Accessories

Not for installation in the United States or Canada. This unit is for export only.
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This manual is to be used by qualified, professionally trained HVAC
technicians only. Daikin does not assume any responsibility for property
damage or personal injury due to improper service procedures or services
performed by an unqualified person.
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IMPORTANT INFORMATION

Pride and workmanship go into every product to provide our customers with quality products. Itis possible, however,
that during its lifetime a product may require service. Products should be serviced only by a qualified service
technician who is familiar with the safety procedures required in the repair and who is equipped with the proper tools,
parts, testing instruments and the appropriate service manual. REVIEW ALL SERVICE INFORMATION IN THE
APPROPRIATE SERVICE MANUAL BEFORE BEGINNING REPAIRS.

IMPORTANT NOTICES FOR CONSUMERS AND SERVICERS
RECOGNIZE SAFETY SYMBOLS, WORDS AND LABELS

— 4\ WARNING

This unit should not be connected to, or used in conjunction with, any devices that are not design certified for use with
this unit or have not been tested and approved by Daikin. Serious property damage or personal injury, reduced unit
performance and/or hazardous conditions may result from the use of devices that have not been approved or certified by

Daikin.

— &\ warnNING

ONLY PERSONNEL THAT HAVE BEEN TRAINED TO INSTALL,
ADJUST, SERVICE OR REPAIR (HEREINAFTER, “SERVICE”) THE
EQUIPMENT SPECIFIED IN THIS MANUAL SHOULD SERVICE THE
EQUIPMENT. THE MANUFACTURER WILL NOT BE RESPONSIBLE
FOR ANY INJURY OR PROPERTY DAMAGE ARISING FROM
IMPROPER SERVICE OR SERVICE PROCEDURES. |F YOU SERVICE
THIS UNIT, YOU ASSUME RESPONSIBILITY FOR ANY INJURY OR
PROPERTY DAMAGE WHICH MAY RESULT. IN ADDITION, IN
JURISDICTIONS THAT REQUIRE ONE OR MORE LICENSES TO
SERVICE THE EQUIPMENT SPECIFIED IN THIS MANUAL, ONLY
LICENSED PERSONNEL SHOULD SERVICE THE EQUIPMENT.
IMPROPER INSTALLATION, ADJUSTMENT, SERVICING OR REPAIR
OF THE EQUIPMENT SPECIFIED IN THIS MANUAL, OR ATTEMPTING
TO INSTALL, ADJUST, SERVICE OR REPAIR THE EQUIPMENT
SPECIFIED IN THIS MANUAL WITHOUT PROPER TRAINING MAY
RESULT IN PRODUCT DAMAGE, PROPERTY DAMAGE, PERSONAL
INJURY OR DEATH.

— 4\ WARNING

Do not store combustible materials or use gasoline
or other flammable liquids or vapors in the vicinity
of this appliance as property damage or personal
injury could occur. Have your contractor point out
and identify the various cut-off devices, switches,
etc., that serves your comfort equipment.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before

servicing or installing this unit.

Multiple power sources may be ‘
present. Failure to do so may cause
property damage, personal injury or death.

— 4\ WARNING

The manufacturer will not be responsible for product or property damage, personal injury or death arising from
improper installation, adjustment or servicing of this unit. If you incorrectly install, adjust or service this unit, you
assume responsibility for any product or property damage, personal injury or death that may resuilt.

To locate an authorized servicer, please consult your telephone book or the dealer from whom you purchased this

product. For further assistance, please contact:

CONSUMERINFORMATIONLINE -DAIKINBRAND PRODUCTS
TOLL FREE 1-855-770-5678 (U.S. only)
email us at: customerservice@daikincomfort.com
fax us at: (713) 856-1821
(Not a technical assistance line for dealers.)
Outside the U.S., call 1-713-861-2500

(Not a technical assistance line for dealers.)
Your telephone company will bill you for the call.

2
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IMPORTANT INFORMATION

SAFE REFRIGERANT HANDLING

While these items will not cover every conceivable situation, they should serve as a useful guide.

— 4\ WARNING

Refrigerants are heavier than air. They can "push out"
the oxygen in your lungs or in any enclosed space.To
avoid possible difficulty in breathing or death:
 Never purgerefrigerantinto an enclosed room or
space. By law, all refrigerants must be reclaimed.

* Ifanindoor leak is suspected, thoroughly ventilate
the area before beginning work.

* Liquid refrigerant can be very cold. To avoid possible
frostbite or blindness, avoid contact with refrigerant
and wear gloves and goggles. Ifliquid refrigerant
does contact your skin or eyes, seek medical help
immediately.

— 4\ WARNING

To avoid possible injury, explosion or death, practice
safe handling of refrigerants.

— 4\ WARNING

The compressor POE oil for R-410A units is
extremely susceptible to moisture absorption and
could cause compressor failure. Do not leave system
open to atmosphere any longer than necessary

for installation.

— 4\ WARNING

To avoid possible explosion:

* Never apply flame or steam to a refrigerant cylinder.
If you must heat a cylinder for faster charging,
partially immerse it in warm water.

* Never fill a cylinder more than 80% full of liquid
refrigerant.

e Never add anything other than R-22 to an R-22
cylinder or R-410A to an R-410A cylinder. The service
equipment used must be listed or certified for the type
of refrigerant used.

» Store cylinders in a cool, dry place. Never use a
cylinder as a platform or a roller.

— 4\ WARNING

To avoid possible explosion, use only returnable (not

disposable) service cylinders when removing refrig-

erant from a system.

» Ensure the cylinder is free of damage which could
lead to a leak or explosion.

» Ensure the hydrostatic test date does not exceed
5 years.

» Ensure the pressure rating meets or exceeds 400
Ibs.

When in doubt, do not use cylinder.

— 4\ WARNING

System contaminants, improper service procedure
and/or physical abuse affecting hermetic compressor
electrical terminals may cause dangerous system

venting.

The successful development of hermetically sealed refrigera-
tion compressors has completely sealed the compressor's
moving parts and electric motor inside a common housing,
minimizing refrigerant leaks and the hazards sometimes
associated with moving belts, pulleys or couplings.

Fundamental to the design of hermetic compressors is a
method whereby electrical current is transmitted to the
compressor motor through terminal conductors which pass
through the compressor housing wall. These terminals are
sealedin a dielectric material which insulates them from the
housing and maintains the pressure tight integrity of the
hermetic compressor. The terminals and their dielectric
embedment are strongly constructed, but are vulnerable to
careless compressor installation or maintenance proce-
dures and equally vulnerable to internal electrical short
circuits caused by excessive system contaminants.
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In either of these instances, an electrical short between the
terminal and the compressor housing may result in the loss
of integrity between the terminal and its dielectric embed-
ment. This loss may cause the terminals to be expelled,
thereby venting the vaporous and liquid contents of the
compressor housing and system.

Aventing compressor terminal normally presents no danger
to anyone, providing the terminal protective coveris properly
in place.

If, however, the terminal protective cover is not properly in
place, a venting terminal may discharge a combination of
(@ hotlubricating oil and refrigerant

(b) flammable mixture (if system is contaminated
with air)
in a stream of spray which may be dangerousto anyone inthe
vicinity. Death or serious bodily injury could occur.

Under no circumstances is a hermetic compressor to be
electrically energized and/or operated without having the
terminal protective cover properly in place.

See Service Section S-17 for proper servicing.
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PRODUCT IDENTIFICATION

The model numberis used for positive identification of component parts used in manufacturing. Please use this numberwhen
requesting service or parts information.

D cC Cc 09 045 5 D * A
1 2 3 456 7,89 10 11 12 13 14 15 1g

Brand Revision Levels
D  Daikin Major & Minor

Configuration Factory-Installed Options
C  Standard Efficiency X No Options

Application Factory-Installed Options
C Cooling X Standard Aluminized Heat Exchanger
H  HeatPump S  Stainless Steel Gas Heat Exchanger

Factory-Installed Options

Nominal Gross Cooling Capacity X No Options
036 3 Tons 102 8% Tons
048 4 Tons 120 10 Tons
060 5 Tons 180 15 Tons Supply Fan/Drive Type/Motors
072 6 Tons 240 20Tons B Belt Drive
090 7% Tons D Direct Drive

Nominal Heating Capacity

Gas/Electric AIC H/IP Factory-Installed Electric Heat Voltage
180 180,000 BTU/h XXX No Heat 030 30 kw 1 208-230/1/60 (United States) 4 460/3/60 (United States)
300 300,000 BTU/h 016 15 kw 045 44 kW 3 208-230/3/60 (United States) 5 400/3/50 (Russia Daikin Brand)
350 350,000 BTU/h 6 400/3/60 (Saudi Arabia) A 400/3/50 (Russia Goodman Brand)
B 400/3/50 (Kuwait) E 400/3/50 (Argentina)

See product specifications for heat size(s) available for each capacity.

4
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PRODUCT IDENTIFICATION DCH*** X XX** XXX

Daikin Commercial Multiposition Package Heat Pumps

Models Description

Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase, 60 Hz Direct Drive. Initial release
of Daikin branded models.

DCH[048-060]XXX6DXXXAA

Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase, 60 Hz Direct Drive. Initial release

DCHO72XXXBBXX of Daikin branded models.

DCHO48XXX6DXXXAD Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase, 60 Hz Direct Drive with Phase
DCHOB60XXXE6DXXXAC Monitor.

DCHO72XXXBBXXXAC ae;l:iltr; I’Commerual Package Heat Pump, Multiposition heat pump units, 400V 3 Phase, 60 Hz Direct Drive with Phase

These units have R410A refrigerant
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PRODUCT IDENTIFICATION DCC*** XX X** XXX

Daikin Commercial Multiposition Package Coolers

Models Description

Daikin Commercial Package Cooler, Multiposition cooling, 400V 3 Phase, 60 Hz Direct Drive. Initial release of 4-5 Ton
Daikin branded models.

DCC[048-060]XXX6DXXXAA

Daikin Commercial Package Cooler, Multiposition cooling, 400V 3 Phase, 60 Hz Direct Drive. Initial release of 4-5 Ton

DCCOT2XXXEBXXXAA Daikin branded models.

Daikin Commercial Package Cooler, Multiposition cooling, 400V 3 Phase, 60 Hz Direct Drive. Initial release of Daikin

DCC[048-060]XXXBDXXXAA branded models with SASO level 2 regulations.

DCC[048-060]XXX6DXXXAC Daikin Commercial Package Cooler, Multiposition cooling, 400V 3 Phase, 50 Hz Direct Drive with Phase Monitor.

DCCO72XXX6BXXXAC Daikin Commercial Package Cooler, Multiposition cooling, 400V 3 Phase, 50 Hz Direct Drive with Phase Monitor.

These units have R410A refrigerant
6
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PRODUCT DESIGN
UNIT LOCATION

& VARNING

To PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE, PERSONAL
INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE OBSERVED
WHEN INSTALLING THE UNIT.

IMPORTANT NOTE: Remove wood shipping rails prior to
installation of the unit.

ALL INSTALLATIONS:

NOTE: Appliance is shipped from factory for vertical duct
application.

Properinstallation of the unit ensures trouble-free operation.
Improper installation can result in problems ranging from
noisy operation to property or equipment damages, danger-
ous conditions that could resultin injury or personal property
damage. Give this booklet to the user and explain it's
provisions. The user should retainthese instructions for future
reference.

* For proper flame pattern within the heat exchanger and
proper condensate drainage, the unit must be mounted
level.

¢ The flue outlet must be at least 12 inches from any
opening through which flue gases could enter a building,
and at least three feet above any forced air inlet located
withinten feet. The economizer/manual fresh air intake/
motorized fresh air intake and combustion air inlet
mounted on the unit are not affected by this restriction.

¢ Toavoid possible corrosion of the heat exchanger, do not
locate the unit in an area where the outdoor air (i.e.
combustion air for the unit) will be frequently contami-
nated by compounds containing chlorine or fluorine.
Common sources of such compounds include swimming
pool chemicals and chlorine bleaches, paint stripper,
adhesives, paints, varnishes, sealers, waxes (which are
notyet dried) and solvents used during construction and
remodeling. Various commercial and industrial processes
may also be sources of chlorine/fluorine compounds.

* To avoid possible iliness or death of the building occu-
pants, do NOT locate outside air intake device (econo-
mizer, manual fresh air intake, motorized fresh air intake)
too close to an exhaust outlet, gas vent termination, or
plumbing vent outlet. For specific distances required,
consult local codes.

¢ Allow minimum clearances from the enclosure for fire
protection, proper operation, and service access (see
unit clearances). These clearances must be perma-
nently maintained.

* The combustion air inlet and flue outlet on the unit must
never be obstructed. If used, do not allow the econo-
mizer/manualfresh airdamper/ motorized freshairdamper
to become blocked by snow or debris. In some climates
or locations, it may be necessary to elevate the unit to
avoidthese problems.
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¢ Whenthe unitis heating, the temperature of the return air
entering the unit must be a minimum of 55° F.

GROUND LEVEL INSTALLATIONS ONLY:

¢ When the unitis installed on the ground adjacent to the
building, a level concrete (or equal) base is recom-
mended. Prepare a base that is 3” larger than the
package unit footprint and a minimum of 3” thick.

* Thebase should also be located where no runoff of water
from higher ground can collect in the unit.

RoorF Top INSTALLATIONS ONLY:

¢ Toavoidpossible property damage or personalinjury, the
roof must have sufficient structural strength to carry the
weight of the unit(s) and snow or water loads as required
by local codes. Consult a structural engineer to deter-
mine the weight capabilities of the roof.

* The unit may be installed directly on wood floors or on
Class A, Class B, or Class C roof covering material.

* Toavoid possible personalinjury, a safe, flat surface for
service personnel should be provided.

¢ Asindicated onthe unitdata plate,aminimum clearance
of 36” to any combustible material is required on the
furnace access side of the unit. All combustible mate-
rials must be kept out of this area.

* This 36” clearance must also be maintained to insure
proper combustion air and flue gas flow. The combustion
airintake and furnace flue discharge must not be blocked
for any reason, including blockage by snow.

* Adequate clearances fromthe furnace flue discharge to
any adjacent public walkways, adjacent buildings, build-
ing openings or openable windows must be maintainedin
accordance with the latest edition of the National Fuel
Gas Code (ANSIZ223.1)

¢ Minimum horizontal clearance of48” fromthe furnace flue
discharge to any electric meters, gas meters, regulators
and relief equipmentis required.

UNIT PRECAUTIONS
. Do not stand or walk on the unit.

* Do not drill holes anywhere in panels or in the base
frame of the unit except where indicated. Unitaccess
panels provide structural support.

e Donotremove any access panels until unit has been
installed on roof curb or field supplied structure.

e Do not roll unit across finished roof without prior
approval of owner or architect.

e Donotskidorslide onany surface as this may damage
unit base. The unit must be stored on a flat, level
surface. Protect the condenser coil because it is
easilydamaged.
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PRODUCT DESIGN

Roor CURB INSTALLATIONS ONLY:

Curb installations must comply with local codes and should
be doneinaccordance with the established guidelines of the
National Roofing Contractors Association.

Proper unit installation requires that the roof curb be firmly
and permanently attached to the roof structure. Check for
adequate fastening method prior to setting the unit on the
curb.

Full perimeter roof curbs are available from the factory and are
shipped unassembled. Field assembly, squaring, leveling
and mounting on the roof structure are the responsibility of the
installing contractor. Allrequired hardware necessary forthe
assembly of the sheet metal curb is included in the curb
accessory.

&\ WARNING

TO PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE, PERSONAL
INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE OBSERVED
WHEN INSTALLING THE UNIT.

¢ Sufficient structural support mustbe determined prior to
locating and mounting the curb and package unit.
¢ Ductwork must be constructed using industry guide-
lines. The duct work must be placed into the roof curb
before mounting the package unit. Our full perimeter
curbs include duct connection frames to be assembled
with the curb. Cantilevered type curbs are not available
from the factory.
¢ Curbinsulation, cant strips, flashing and general roofing
material are furnished by the contractor.
The curbs must be supported on parallel sides by roof
members. The roof members must not penetrate supply and
return ductopening areas as damage to the unit might occur.

NOTE: The unit and curb accessories are designed to
allow vertical duct installation before unit placement. Duct
installation after unit placement is not recommended.

&\ cruTon

ALL CURBS LOOK SIMILAR. TO AVOID INCORRECT CURB
POSITIONING, CHECK JOB PLANS CAREFULLY AND VERIFY MARKINGS
ON CURB ASSEMBLY. INSTRUCTIONS MAY VARY IN CURB STYLES AND
SUPERSEDES INFORMATION SHOWN.

See the manual shipped with the roof curb for assembly and
installation instructions.

8
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CLEARANCES

Unit Clearances

*In situations that have multiple units, a48” minimum clearance
is required between the condenser coils.

Adequate clearance around the unitshould be keptfor safety,
service, maintenance, and proper unit operation. A total
clearance of 75” on the main control panel side of the unitis
recommended to facilitate possible fan shaft, coil, electric
heat and gas furnace removal. A 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 unitshould be
installed remote from all building exhausts to inhibitingestion
of exhaust air into the unit fresh air intake.

ProTrUSION

Inspect curb to ensure that none of the utility services
(electric) routed through the curb protrude above the curb.

ELECTRICAL WIRING

&\ VARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

Y
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PRODUCT DESIGN

&\ WARNING
HIGH VOLTAGE!

TO AVOID PERSONAL INJURY OR DEATH DUE TO
ELECTRICAL SHOCK, DO NOT TAMPER WITH FACTORY
WIRING. THE INTERNAL POWER AND CONTROL WIRING

OF THESE UNITS ARE FACTORY-INSTALLED AND HAVE

BEEN THOROUGHLY TESTED PRIOR TO SHIPMENT.

CONTACT YOUR LOCAL REPRESENTATIVE IF

ASSISTANCE IS REQUIRED.

-

&\ cruton

TO PREVENT DAMAGE TO THE WIRING, PROTECT WIRING FROM
SHARP EDGES. FOLLOW NATIONAL ELECTRICAL CODE AND ALL
LOCAL CODES AND ORDINANCES. DO NOT ROUTE WIRES THROUGH
REMOVABLE ACCESS PANELS.

&\ cruTion

CONDUIT AND FITTINGS MUST BE WEATHER-TIGHT TO PREVENT
WATER ENTRY INTO THE BUILDING.

&\ cruton

For unit protection, use a fuse or HACR circuit breaker that
is in excess of the circuit ampacity, but less than or equal to
the maximum overcurrent protection device. DO NOT EX-
CEED THE MAXIMUM OVERCURRENT DEVICE SIZE
SHOWN ON UNIT DATA PLATE.

Allline voltage connections must be made through weather-
proof fittings. All exterior power supply and ground wiring
must be in approved weatherproof conduit.

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 tempera-
ture limitations for Type T wire (63°F/35°C rise).

The unit is factory wired for the voltage shown on the unit’s
data plate. Refer to model nomenclature in Appendix B for
voltage requirementfor your unit.

NOTE: If supply voltage is 208V, lead on primary of trans-
former must be moved from the 230V to the 208V tap. Refer
to wiring diagram on unit for details.

Main power wiring should be sized for the minimum wire
ampacity shown on the unit's database. Size wires in
accordance with the ampacity tables in Article 310 of the
National Electrical Code. Iflongwires are required, itmay be
necessary to increase the wire size to prevent excessive
voltage drop. Wires should be sized for a maximum of 3%
voltage drop.
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To AVOID PROPERTY DAMAGE OR PERSONAL INJURY DUE TO FIRE, USE
ONLY COPPER CONDUCTORS.

&\ cruTon

[TO PREVENT IMPROPER AND DANGEROUS OPERATION DUE TO WIRING ERRORS,
LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING CONTROLS.
[VERIFY PROPER OPERATION AFTER SERVICING.

NOTE: A weather-tight disconnect switch, properly sized
for the unit total load, must be field or factory installed. An
external field supplied disconnect may be mounted on the
exterior panel.

Ensure the data plate is not covered by the field-supplied
disconnect switch.
* Some disconnect switches are not fused. Protect the
power leads atthe point of distribution in accordance with
the unit data plate.

e The unit 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-
NFPA70). Agroundlugis providedfor this purpose. Size
grounding conductor in accordance with Table 250-95 of
the National Electrical Code. Do not use the ground lug
for connecting a neutral conductor.

» Connect power wiring to the compressor contactor clos-
esttothe entrance located within the main control box or
to electrical power block, if equipped.

MAIN POWER

LOW VOLTAGE
BLOCK

LOW VOLTAGE
ENTRANCE POWER THRU
THE CURB

Power and Low Voltage Block Connections

& VARNING

FAILURE OF UNIT DUE TO OPERATION ON IMPROPER LINE VOLTAGE
OR WITH EXCESSIVE PHASE UNBALANCE CONSTITUTES PRODUCT
ABUSE AND MAY CAUSE SEVERE DAMAGE TO THE UNIT ELECTRICAL
COMPONENTS.
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PRODUCT DESIGN

AREAS WiTHOUT CONVENIENCE QUTLET

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

NOTE: Referto local codes for requirements. These outlets
can also be factory installed.

UNITS INSTALLED ON RooF Tops

Main power and low voltage wiring may enter the unitthrough
the condenser end of unit or through the roof curb. Install
conduitconnectors atthe desired entrance locations. Exter-
nal connectors must be weatherproof. All holes in the unit
base mustbe sealed (including those around conduit nuts) to
preventwater leakage into building. Allrequired conduitand
fittings are to be field supplied.

Supply voltage to roof top unit must not vary by more than
10% of the value indicated on the unit data plate. Phase
voltage unbalance must not exceed 2%. Contact your local
power company for correction of improper voltage or phase
unbalance.

HIGH VOLTAGE ENTRANCE
(REMOVE PLUG)

12 3/8”

30 1/4™*

==
==

| HE=E

.00 ) SVOZ‘

* (6 Ton - 34 1/4) LOW VOLTAGE ENTRANCE

10
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®

POWER THRU

 THE CURB \

UJ

47 1/2”

712

Electrical Entrance and Thru Curb

Unitis equipped with a Low Voltage Terminal Block and has
Single Point wiring to the contactor or power block, if
equipped.

Low VoLTAGE ConTROL WIRING

1. A 24V thermostat must be installed for unit operation. It
may be purchased with the unit or field -supplied. Ther-
mostats 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
supply air, sunlight or other sources of heat. Follow
installation instructions packaged with the thermostat.

3. Use #18 AWG wire for 24V control wiring runs not
exceeding 75 feet. Use #16 AWG wire for 24V control
wiring runs not exceeding 125 feet. Use #14 AWG wire
for 24V control wiring runs not exceeding 200 feet. Low
voltage wiring may be National Electrical Code (NEC)
Class 2 where permitted by local codes.

4. Route thermostat wires from sub-base terminals to the
unit. Control wiring should enter through the condenser
panel opening or through curb indicated in “Electrical
Entrance” figure. Connectthermostat and any accessory
wiring to low voltage terminal block TB1 in the main
control box.

NOTE: Field-supplied conduit may need to be installed
depending on unit/curb configuration. Use #18 AWG solid
conductor wire whenever connecting thermostat wires to
terminals on sub-base. DO NOT use larger than #18 AWG
wire. A transition to #18 AWG wire may be required before
entering thermostat sub-base.

NOTE: Refer to unit wiring diagrams for thermostat
hookups.
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SYSTEM OPERATION DCCH* XX X**X XX

Typical Package Cooling or Package Gas

= ) (7 =)
Indoor Outdoor
Coil Coil
Q‘g U
E—L’%
Restrictor [
Orifice
@ [ _ Assy
\_ | b,
L i
Restrictor Orifice Assembly in Cooling Operation
I |
gy |__
Inthe cooling mode the orifice is pushed into its seat forcing refrigerant to flow through the metered hole in the center of the
orifice.
11
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SYSTEM OPERATION DCH***XXX**XX X

Typical Heat Pump System in Cooling

([—=
= => u (=
Reversing Valve

=

E=
(Energized) ===
Indoor @ Outdoor Ea=
=—— Coil @ Coil E==5
—— Accumulator i@ l H
n
3 - <& [
[—=
= Reversing Valve
§ (De-Energized)
E = Indoor @ Outdoor
==+ Coll @ Coll EE5
=== Accumulator @ H %%%
=
e T e | | —
| =] = > l_@
T =
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SYSTEM OPERATION
CIRCULATING AIR AND FILTERS

Ductwork

The supply duct from the unitthrough a wall may be installed
without clearance. However, minimum unit clearances must
be maintained (see “Clearances” section). The supply duct
should be provided with an access panel large enough to
inspect the air chamber downstream of the heat exchanger.
A cover should be tightly attached to prevent air leaks.

Ductwork dimensions are shown in the roof curb installation
manual.

Ifdesired, supply and return duct connections to the unit may
be made with flexible connections to reduce possible unit
operating sound transmission.

VENTING

NOTE: Venting is self-contained.

CONDENSATE DRAIN CONNECTION

CoNDENSATE DRAIN CONNECTION

A 3/4”female NPT drain connectionis supplied on the end of
the unitand bottom of the drain pan for condensate piping. An
external trap must be installed for proper condensate drain-
age.

DRAIN
CONNECTION

FLEXIBLE J

TUBING-HOSE
OR PIPE

3" MINIMUM
1

A POSITIVE LIQUID
SEAL IS REQUIRED

Drain Connection

Install condensate drain trap as shown. Use 3/4" drain line
and fittings or larger. Do not operate without trap.

HorizoNnTAL DRAIN

Drainage of condensate directly onto the roof may be accept-
able; refertolocal code. Itis recommended that a small drip
pad of either stone, mortar, wood or metal be provided to
prevent any possible damage to the roof.

CLEANING

Due tothe factthatdrain pansin any air conditioning unit will
have some moisture inthem, algae and fungus will grow due
to airborne bacteria and spores. Periodic cleaning is neces-
sary to prevent this build-up from plugging the drain.
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STARTUP, ADJUSTMENTS, AND CHECKS

AWARNING
HIGH VOLTAGE!

TO AVOID PERSONAL INJURY OR DEATH DUE TO
ELECTRICAL SHOCK, BOND THE FRAME OF THIS UNIT TO m
THE BUILDING ELECTRICAL GROUND BY USE OF THE

GROUNDING TERMINAL PROVIDED OR OTHER

ACCEPTABLE MEANS. DISCONNECT ALL POWER BEFORE
SERVICING OR INSTALLING THIS UNIT.

4\ cruTioN

TO PREVENT PROPERTY DAMAGE OR PERSONAL INJURY, DO NOT
START THE UNIT UNTIL ALL NECESSARY PRE-CHECKS AND TESTS
HAVE BEEN PERFORMED.

& VARNING

MOVING MACHINERY HAZARD!

TO PREVENT POSSIBLE PERSONAL INJURY OR DEATH, DISCONNECT
POWER TO THE UNIT AND PADLOCK IN THE “OFF” POSITION BEFORE
SERVICNG FANS.

CONTRACTOR RESPONSIBILITY
The installing contractor must be certain that:

*  Allsupply and return air ductwork is in place, properly
sealed, and corresponds with installation instructions.

. Allthermostats are mounted and wired in accordance
with installation instructions.

» All electric power, all gas, hot water or steam line
connections, and the condensate drain installation
have been made to each unit on the job. These main
supply lines must be functional and capable of operat-
ing all units simultaneously.

*  Requirements are metfor ventingand combustion air.
» Airfilters are in place.

* Inputrate andtemperature rise are adjusted per rating
plate.

*  Return air temperature is maintained between 55°F
(13°C)and 80°F (27°C).

Roor CurB INSTALLATION CHECK

Inspectthe roof curb for correctinstallation. The unitand curb
assembly should be level. Inspect the flashing of the roof
mounting curb to the roof, especially at the corners, for good
workmanship. Also check for leaks around gaskets. Note
any deficiencies in a separate report and forward to the
contractor.

13
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SYSTEM OPERATION

OBsTRuUCTIONS, FAN CLEARANCE AND WIRING

Remove any extraneous construction and shipping materials
that may be found during this procedure. Rotate all fans
manually to check for proper clearances and that they rotate
freely. Checkfor bolts and screws that may have jarred loose
during shipment to the job site. Retighten if necessary. Re-
tighten all electrical connections.

FieLo Duct CoNNECTIONS

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

FiLTER SECTION CHECK

Removefilter section access panels and check thatfilters are
properly installed. Note airflow arrows on filter frames.

AIR FLOW ADJUSTMENTS

Whenthe 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 onthe motor nameplate. Thetotal
airflow must not be less than that required for operation of the
electric heaters or the furnace.

If an economizer is installed, check the unit operating
balance with the economizer at full outside air and at
minimum outside air.

NOTE: Airflow setting below 350 CFM/Ton is not
recommended, as evaporator freezing or poor unit
performance is possible.

PSC Motor

Adjust the CFM for the unit by changing the speed tap of the
indoor blower motor at the heat or cool tap on the control
board connection with the one of the speed taps on “M1” or
“M2” (Black-High Speed, Blue-Medium Speed, Red-Low
Speed).

EEM Motor

Adjustthe CFM for the unit by changing the position of the low
voltage leads on the motor terminal block. Green is for Fan
Only. Yellowis for Cooling and Heat Pump Heating.NOTE: If
more than one lead is energized simultaneously, the motor
will run at the higher speed.

SEeET EvAPORATOR FAN RPM

Actual RPM’s must be set and verified with a tachometer or
strobe light. Refer to Appendices A and B for basic unit fan
RPM. Refer also to “Airflow” section of this manual. With
disconnect switch open, disconnect thermostat wires from
terminals Y and W. This will prevent heating and mechanical
cooling from coming on. Place a jumper wire across terminals
R and G at TB1 terminal block. Close disconnect switch;
evaporator fan motor will operate so RPM can be checked.

For gas heat units, the airflow must be adjusted so that the
air temperature rise falls within the ranges given stated on
Data Plate.

14
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EvaPoRATOR FAN RoTATION CHECK (THREE PHASE MODELS
ONLY)

Checkthat fan rotates clockwise when viewed from the drive
side of unit and in accordance with rotation arrow shown on
blower housing. Ifitdoes not, reverse any two incoming power
cables at Single Point Power Block. In this case, repeat
bearing check.

Do not attempt to change load side wiring. Internal wiring
assures all motors and compressors will rotate in correct
direction once evaporator fan motor rotation check has been
made.

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.

BELT DRIVE MODELS ONLY
The drive onthe supply fanis typically setin the middle of the
RPM range. The drive motor sheave pitch diameter is field
adjustable for the required airflow.

Upon completion of the air flow balancing, we recommend
replacing the variable pitched motor sheave with a properly-
sized fixed sheave. A matching fixed sheave will provide
longer belt and bearing life and vibration free operation.
Initially, itis bestto have a variable pitched motor sheave for
the purpose of airflow balancing, but once the balance has
been achieved, fixed sheaves maintain alignment and mini-
mize vibration more effectively. For directdrive units, move fan
speed wire.

BearING CHECK

Prior to energizing any fans, check and make sure that all
setscrews are tight so that bearings are properly secured to
shatfts.

NORMAL SEQUENCE OF OPERATION

CooLinG
Begin with power turned off at all disconnects.

1. Turnthermostat system switchto “Cool,” and fan switch
to“Auto” and turntemperature setting as high asitwill go.

2. Inspect all registers and set them to the normal open
position.

3. Turn on the electrical supply at the disconnect.

4. Turn the fan switch to the “ON” position. The blower
should operate after a 7 second delay.

5. Turnthe fan switch to “Auto” position. The blower should
stop after a 65 second delay.
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SYSTEM OPERATION

6. Slowly lowerthe cooling temperature until the unit starts.
The compressor, blower and fan should now be operat-
ing. Allow the unit to run 10 minutes, make sure cool air
is being supplied by the unit.

7. Turn the temperature setting to the highest position,
stopping the unit. The indoor blower will continue to run
for 65 seconds.

8. Turnthe thermostat system switch to “OFF” and discon-
nect all power when servicing the unit.

&\ ARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY

DAMAGE, PERSONAL INJURY OR DEATH.

HeaT Pump

9. Check the cooling mode for the heat pump in the same
manner as above. Thereversing valve is energized when
the thermostat is placed in the cooling position. A
clicking sound should be noticeable from the reversing
valve. By lowering the temperature setting to call for
cooling, the contractor is energized. The compressor,
blower and fan should then be running. Afterthe cooling
mode is checked out, turn the thermostat system switch
to “OFF”.

10. Turn the thermostat system switch to “HEAT” and fan
switch to “AUTO”.

11. Slowly raise the heating temperature setting. When the
heating first stage makes contact, stop raising the
temperature setting.. The compressor, blower and fan
should now be running with the reversing valve inthe de-
energized (heating) position. After giving the unittime to
settle out, make sure the unit is supplying heated air.

12. Ifthe outdoor ambientis above 80°F, the unitmay tripon
its high pressure cutoutwhen on heating. The compres-
sor should stop. The heating cycle must be thoroughly
checked, so postpone the test to another day when
conditions are more suitable but-DONOT FAILTO TEST.

If the outdoor ambient is low and the unit operates
properly on the heating cycle, you may check the
pressure cutout operation by blocking off the indoor
return air until the unit trips.

13. If unit operates properly in the heating cycle, raise the
temperature setting until the heating second stage makes
contact. Supplementalresistance heat, ifinstalled should
now come on. Make sure it operates properly.

NOTE: Ifoutdoorthermostats are installed the outdoor
ambient must be below the set point of these thermo-
stats for the heaters to operate. It may be necessary to
jumper these thermostats to check heater operation if
outdoor ambient is mild.
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14. For thermostats with emergency heat switch, return to
step 11. The emergency heat switch is located at the
bottom of the thermostat. Move the switch to emergency
heat. The heat pump will stop, the blower will continue to
run, all heaters will come on and the thermostat emer-
gency heat light will come on.

15. If checking the unit in the wintertime, when the outdoor
coilis cold enoughto actuate the defrost control, observe
at least one defrost cycle to make sure the unit defrosts
completely.

HEAT PUMP OPERATION

CooLiNGg CycLE

When the heat pump is in the cooling cycle, it operates
exactly asa Summer Air Conditioner unit. Inthis mode, all the
charts and data for service that apply to summer air condition-
ing apply to the heat pump. Most apply on the heating cycle
exceptthat“condenser”becomes “evaporator”, “evaporator”
becomes“condenser”, “cooling” becomes “heating”.

HeaTiING CycLE

The heat pump operates in the heating cycle by redirecting
refrigerant flow through the refrigerant circuit external to the
compressor. Thisis accomplished with through the reversing
valve. Hotdischarge vapor from the compressoris directed to
the indoor coil (evaporator on the cooling cycle) where the
heat is removed, and the vapor condenses to liquid. Itthen
goes through the expansion device to the outdoor coil
(condenser on the cooling cycle) where the liquid is evapo-
rated, and the vapor goes to the compressor.

When the solenoid valve coil is operated either from heating
to cooling orvice versa, the pistonin the reversing valve to the
low pressure (high pressure) reverse positionsin the revers-
ingvalve.

The following figures show a schematic of a heat pump onthe
cooling cycle and the heating cycle. Inadditionto areversing
valve, aheat pumpis equipped with an expansion device and
check valve for the indoor coil, and similar equipment for the
outdoor coil. Itis also provided with a defrost control system.

The expansion devices are flowrator distributors and perform
the same function on the heating cycle as on the cooling
cycle. The flowrator distributors also act as check valves to
allow forthe reverse of refrigerant flow.

15
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SYSTEM OPERATION
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Whenthe heat pumpis on the heating cycle, the outdoor coil
is functioning as an evaporator. The temperature of the
refrigerantin the outdoor coil must be below the temperature
of the outdoor air in order to extract heat from the air. Thus,
the greater the difference inthe outdoor temperature and the
outdoor coiltemperature, the greater the heating capacity of
the heatpump. This phenomenonis acharacteristic of a heat
pump. Itisagood practice to provide supplementary heat for
all heat pump installations in areas where the temperature
drops below 45° F. It is also a good practice to provide
sufficient supplementary heat to handle the entire heating
requirement should there be acomponentfailure of the heat
pump, such as a compressor, or refrigerant leak, etc.

Since the temperature of the refrigerant in the outdoor coil on
the heating cycleis generally below freezing point, frost forms
on the surfaces of the outdoor coil under certain weather
conditions of temperature and relative humidity. Therefore, it
isnecessarytoreverse the flow of the refrigerant to provide hot
gas inthe outdoor coil to melt the frost accumulation. This is
accomplished by reversing the heat pump to the cooling
cycle. Atthe same time, the outdoor fan stops to hasten the
temperature rise of the outdoor coil and lessen the time
required for defrosting. The indoor blower continuesto runand
the supplementary heaters are energized.

16
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DerrosT CoNTROL

During operation the power to the circuit board is controlled
by a temperature sensor, which is clamped to a feeder tube
entering the outdoor coil. Defrost timing periods of 30,60 and
90 minutes may be selected by connecting the circuit board
jumper to 30, 60 and 90 respectively. Accumulation of time
for the timing period selected starts when the sensor closes
(approximately 31° F), and when the wall thermostat calls for
heat. Atthe end of the timing period, the unit’s defrost cycle
will be initiated provided the sensor remains closed. When
the sensor opens (approximately 75° F), the defrost cycle is
terminated and the timing period is reset. If the defrost cycle
is notterminated due to the sensortemperature, aten minute
override interrupts the unit’s defrost period.

REFRIGERATION SYsTEM CHECKS

Ensure the hold-down bolts on the compressor are secure
and have not vibrated loose during shipment. Check that
vibration grommets have been installed. Visually check all
piping and clamps. The entire refrigeration system has been
factory charged and tested, making it unnecessary to field
charge. Factory charges are shown on the unit nameplate.

FiNAL SysTEM CHECKS

1. Check to see if all supply and return air grilles are
adjusted and the air distribution system is balanced for
the best compromise between heating and cooling.

2. Checkforairleaksinthe ductwork. See Sections on Air
Flow Adjustments.

3. Make suretheunitisfree of “rattles”, and the tubinginthe
unit is free from excessive vibration. Also make sure
tubesorlinesare notrubbing against each other or sheet
metal surfaces or edges. If so, correct the trouble.

4. Setthethermostat at the appropriate setting for cooling
and heating or automatic changeover for normal use.

5. Be sure the Owner is instructed on the unit operation,
filter, servicing, correct thermostat operation, etc.
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SCHEDULED MAINTENANCE
MAINTENANCE

&\ VARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

&\ VARNING

TO PREVENT PERSONAL INJURY OR DEATH DUE TO IMPROPER
INSTALLATION, ADJUSTMENT, ALTERATION, SERVICE OR
MAINTENANCE, REFER TO THIS MANUAL. FOR ADDITIONAL
ASSISTANCE OR INFORMATION, CONSULT A QUALIFIED INSTALLER,
SERVICE AGENCY OR THE GAS SUPPLIER.

&\ cruTon

SHEET METAL PARTS, SCREWS, CLIPS AND SIMILAR ITEMS INHERENTLY]
HAVE SHARP EDGES, AND IT IS NECESSARY THAT THE INSTALLER AND
SERVICE PERSONNEL EXERCISE CAUTION.

Preventive maintenanceisthe bestway to avoid unnecessary
expense and inconvenience. Have this system inspected at
regularintervals by qualified service personnel, atleast twice
a year. Routine maintenance should cover the following
items:

1. Tighten all belts, set screws, 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.

. Align or replace belts as needed.

. Replace filters as needed (see below).

. Check for blockage of condensate drain.
. Check power and control voltages.

. Checkrunningamperage.

© 0 N O 0o M W

. 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 set screws.
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FILTERS

&\ crution

To PREVENT PROPERTY DAMAGE DUE TO FIRE AND LOSS OF
EQUIPMENT EFFICIENCY OR EQUIPMENT DAMAGE DUE TO DUST AND LINT
BUILD UP ON INTERNAL PARTS, NEVER OPERATE UNIT WITHOUT AN AIR
FILTER INSTALLED IN THE RETURN AIR SYSTEM.

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

Dirty filters are the most common cause of inadequate
heating or cooling performance. Filter inspection should be
made at least every two months; more often if necessary
because of local conditions and usage.

Dirty throwaway filters should be discarded and replaced with
anew, clean filter.

Disposable return airfilters are supplied with this unit. See the
unit Specification Sheet or the correct size and part number.
Toremove thefilters, remove thefilter access panel onreturn
side of the unit.

CABINET FINISH MAINTENANCE

Use a fine grade automotive wax on the cabinet finish to
maintain the finish’s original high luster. This is especially
important in installations with extended periods of direct
sunlight.

CLEAN Outsipe Coll (QUALIFIED SERVICER ONLY)

The coil withthe outside air flowing over it should be inspected
annually and cleaned as frequently as necessary to keep the
finned areas free of lint, hair and debris.

CoNDENSER AND INDUCED DRAFT MOTORS

Bearings on the condenser fan motors and the combustion
fan motor are permanently lubricated. No additional oiling is
required.

LUBRICATION

The fan shaft bearings, the 1 to 2 HP supply fan motors, the
condenser fan motors and compressors are permanently
lubricated.

FuncTionAL PARTS

Refer to the unit Parts Catalog for a list of functional parts.
Parts are available from your distributor.
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COOLING ANALYSIS CHART
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Power Failure . Test Voltage S-1
Blown Fuse . LI Inspect Fuse Size & Type S-1
Unbalanced Power, 3PH . LI Test Voltage S-1
Loose Connection ° . . Inspect Connection - Tighten S-2,S-3
Shorted or Broken Wires ® o 0 o 0 o Test Circuits With Ohmmeter S-2,S-3
Open Fan Overload LI Test Continuity of Overload S-17A
Faulty Thermostat . LI . Test Continuity of Thermostat & Wiring S-3
Faulty Transformer ° ° Check Control Circuit with Voltmeter S-4
Shorted or Open Capacitor ° oo o o Test Capacitor S$15
Internal Compressor Overload Open . Test Continuity of Overload S-17A
Shorted or Grounded Compressor . . Test Motor Windings S-17B
Compressor Stuck . LY Use Test Cord S-17D
Faulty Compressor Contactor . oo Test Continuity of Coil & Contacts S-7,S-8
Faulty Fan Relay . Test Continuity of Coil And Contacts S-7
Open Control Circuit . Test Control Circuit with Voltmeter S-4
Low Voltage ° oo Test Voltage S-1
Faulty Evap. Fan Motor . . Repair or Replace S-16
Shorted or Grounded Fan Motor . o | Test Motor Windings S-16
Improper Cooling Anticipator . . Check Resistance of Anticipator S-3B
Shortage of Refrigerant ol e . Test For Leaks, Add Refrigerant S-101,103
Restricted Liquid Line ol e . ® |Remowe Restriction, Replace Restricted Part S112
Dirty Air Filter L] o o . Inspect Filter-Clean or Replace
Dirty Indoor Coil . oo ° Inspect Coil - Clean
Insufici , Indoor Coil ° ol e R Check Blower Speed and Rotation, Belt, Pulleys, S-200,205,
nsufficient air across Indoor Coi Niict Statie_Eiltar 206 207
Too much air across Indoor Coil . Reduce Blower Speed, Check Pulley Adjustment S-205, 207
Overcharge of Refrigerant oo . ® | e |Recover Part of Charge S113
Dirty Outdoor Coil o e e . e |Inspect Coil - Clean
Noncondensibles ol e L] ® |Recover Charge, Evacuate, Recharge S114
Recirculation of Condensing Air ol e L] ® |Remove Obstruction to Air Flow
Infiltration of Outdoor Air L] o o Check Windows, Doors, Vent Fans, Etc.
Improperly Located Thermostat . . Relocate Thermostat
Air Flow Unbalanced ] . Readjust Air Volume Dampers
System Undersized L] L] Refigure Cooling Load
Broken Internal Parts . Replace Compressor S115
Broken Valves . . ° Test Compressor Efficiency S104
Inefficient Compressor . . Test Compressor Efficiency S-104
Expansion Device Restricted o (o] e . . o |Remowe Restriction, Replace Expansion Device 111
Loose Hold-down Bolts . Tighten Bolts
Flowrator Not Seating Properly . . Check Flowrator & Seat or Replace Flowrator S111
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S-17  Checking Compressor Windings .................. 27  S-205 Checking Belt Tension ..........c.cccceeeuvecveeneane. 38
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— 4\ WARNING

HIGH VOLTAGE! ﬂm

Disconnect ALL power before servicing or installing this unit. Multiple power sources

may be present. Failure to do so may cause property damage, personal injury or death.
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SERVICING
S-1 CHECKING VOLTAGE

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

1. Remove doors, control panel cover, etc. from unit being
tested.

With power ON:

— 4\ WARNING

Line Voltage now present.

2. Usingavoltmeter, measure the voltage across terminals
L1 and L2 of the contactor for single phase units, and L3,
for 3 phase units.

3. Noreading - indicates open wiring, open fuse(s) no power
or etc. from unit to fused disconnect service. Repair as
needed.

4. With ample voltage at line voltage connectors, energize
the unit.

5. Measure the voltage with the unit starting and operating,
and determine the unit Locked Rotor Voltage.

Locked Rotor Voltage is the actual voltage available at
the compressor during starting, locked rotor, or a stalled
condition. Measured voltage should be above minimum
listed in chart below.

To measure Locked Rotor Voltage attach a voltmeter to
therun"R"and common"C"terminals ofthe compressor,
ortothe T, and T, terminals of the contactor. Startthe unit
and allow the compressorto run for several seconds, then
shut down the unit. Immediately attempt to restart the
unit while measuring the Locked Rotor Voltage.

6. Voltmeter should read within the voltage tabulation as
shown. If the voltage falls below the minimum voltage,
checktheline wire size. Longruns of undersized wire can
cause lowvoltage. Ifwire size is adequate, notify the local
power company in regards to either low or high voltage.

Unit Supply Voltage
Voltage Min. Max.
208/230 198 253

400 360 440
460 437 506
575 546 604

20
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Three phase units require a balanced 3 phase power supply
to operate. Ifthe percentage of voltage imbalance exceeds
3% the unit must not be operated until the voltage condition
is corrected.

Max. Voltage Deviation
From Average Voltage
Average Voltage

% Voltage = X 100

Imbalance

Tofind the percentage of imbalance, measure the incoming
power supply.

L1-L2 =240V

L1-L3=232V Avg. V =710 =236.7
L2 - L3 =238V 3

Total 710V

240-236.7=+3.3
232-236.7=-4.7
238-236.7=+1.3

Tofind Max. deviation:

Max deviation was 4.7V

% Voltage Imbalance= 4.7 =1.99%

236.7

If the percentage of imbalance had exceeded 3%, it must be
determined if the imbalance is in the incoming power supply
or the equipment. To do this rotate the legs of the incoming
power and retest voltage as shown below.

OO
OO
OO
OO
OO
OO

L1-L2=240V
L1-L3=227V
L2 - L3 =238V

L1 L2

Rotate all 3 incoming
legs as shown.

L2

L1-L2=227V
L1-L3=238V
L2 - L3 =240V

L1 L2 L3

By the voltage readings we see that the imbalance rotated or
traveled with the switching of theincoming legs. Therefore the
imbalance lies within the incoming power supply.

Ifthe imbalance had not changed then the problem would lie
within the equipment. Check for current leakage, shorted
motors, etc.
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S-2 CHECKING WIRING

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

v

1. Checkwiring visually for signs of overheating, damaged
insulation and loose connections.

2. Use an ohmmeter to check continuity of any suspected
openwires.

3. Ifany wires must be replaced, replace with comparable
gauge and insulation thickness.

S-3 CHECKING THERMOSTAT, WIRING, AND

4.

Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

S-3B COOLING ANTICIPATOR

The cooling anticipator is a small heater (resistor) in the
thermostat. During the "off" cycle, it heats the bimetal
elementhelping the thermostat call for the next cooling cycle.
This prevents the room temperature from rising too high
before the system is restarted. A properly sized anticipator
should maintain room temperature within 1 1/2 to 2 degree
range.

The anticipator is supplied in the thermostat and is not to be
replaced. If the anticipator should fail for any reason, the
thermostat must be changed.

S-4 CHECKING TRANSFORMER

AND CONTROL CIRCUIT

ANTICIPATOR
— 4\ WARNING 3
THERMOSTAT WIRE SIZING CHART HIGH VOLTAGE!
MIN. COPPER WIRE Disconnect ALL power before servicing
SO ERER GAUGE (AWG) or installing this unit. Multiple power
25 feet 18 sources may be present. Failure to do so
50 feet 16 may cause property damage, personal injury
75 feet 14 Bl deathy
100 feet 14
125 feet 12 A step-down transformer (either 208-240, 460 or 575 volt pri-
150 feet 12 mary to 24 volt secondary) is provided with each unit. This

S-3A THERMOSTAT AND WIRING

— 4\ WARNING

Line Voltage now present.

With power ON, thermostat calling for cooling

1. Use avoltmeterto check for 24 volts at thermostat wires
C and Y in the unit control panel.

2. Novoltage indicates trouble in the thermostat or wiring.

3. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

Indoor Blower Motor
With power ON:

— 4\ WARNING

Line Voltage now present.

Set fan selector switch at thermostat to "ON" position.
2. With voltmeter, check for 24 volts at wires C and G.

No voltage indicates the trouble is in the thermostat or
wiring.
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allows ample capacity for use with resistance heaters.

— 4\ WARNING

Disconnect ALL power before servicing.

1.

Remove control panel cover to gain access to trans-
former.

With power ON:

— 4\ WARNING

Line Voltage now present.

2.

3.

Using avoltmeter, check voltage across secondary volt-
age side of transformer (R to C).

No voltage indicates faulty transformer, bad wiring, or bad
splices.

Check transformer primary voltage atincoming line volt-
age connections and/or splices.

If line voltage available at primary voltage side of trans-
former and wiring and splices good, transformer is inop-
erative. Replace.
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S-7 CHECKING CONTACTOR AND/OR RELAYS

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

The compressor contactor and other relay holding coils are
wired into the low or line voltage circuits. When the control
circuit is energized, the coil pulls in the normally open
contacts or opens the normally closed contacts. When the
coil is de-energized, springs return the contacts to their
normal position.

NOTE: Most single phase contactors break only one side of
the line (L1), leaving 115 volts to ground present at most
internal components.

1. Remove the leads from the holding coll.
2. Using an ohmmeter, test across the coil terminals.

If the coil does not test continuous, replace the relay or
contactor.

S-8 CHECKING CONTACTOR CONTACTS
SINGLE PHASE

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Disconnectthe wire leads fromtheterminal (T) side ofthe
contactor.

2. With power ON, energize the contactor.

22
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— 4\ WARNING

Line Voltage now present.

—
P 13

VOLT/OHM

--—- Ohmmeter for testing holding coll
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(Single Phase)

3. Using a voltmeter, test across terminals.

A. L1-L2-Novoltage.Checkbreakerorfusesonmain
power supply.

B. L2-T1-Novoltage indicates CC1 contacts open.
If a no voltage reading is obtained - replace the contactor.
THREE PHASE

Using a voltmeter, test across terminals.

A. L1-L2, L1-L3, and L2-L3 - If voltage is present,
proceedto B. If voltage is not present, check breaker
or fuses on main power supply..

B. T1-T2,T1-T3,andT2-T3-Ifvoltagereadings are not
the same as in "A", replace contactor.

el | (IO
/
VOLT/OHM | | =5

METER e
?\\ i\‘ ‘/:I,,/l

—
--—- Ohmmeter for testing holding coil
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(ThreePhase)
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S-9 CHECKING FAN RELAY CONTACTS
DCG:

The fanrelays are incorporated into the control board. See
section S-313 for checking control board for single phase
gas models.

For 3 phase and beltdrive models, the procedure for testing
the fan relay contacts will be the same as checking the
compressor contactor contacts (See section S-8).

DCC/DCH:
The Electronic Blower Time Delay Relay isused on PSC and
beltdriven models.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

Checking EBTDR High Voltage Contacts

1. With power off, remove wires from terminals NC, COM,
andNO.

2. Using a VOM, check for resistance from NO to COM.
Shouldread open. Next, checkfor resistance from NCto
COM. Should read closed.

3. Ifnotasabove, replace EBTDR.

Checking EBTDR Contact Operation

With power on:

— 4\ WARNING

Line Voltage now present.

1. Setthe thermostat to the fan "on" position.

Check for 24 volts at the C and G terminals of the
EBTDR.

3. Ifnovoltage present, check fan circuit from thermostat.
If 24 volts present, proceed to step 4.

4. UsingaVOM, checkforline voltage from the purple wire
atthe transformer (terminal 3 on 240 volt units, terminal
20n 208 voltunits)toterminal NO onthe EBTDR. Should
read line voltage. If novoltage present, check line voltage
wiring in unit. If line voltage present, proceed to step 5.

5. UsingaVOM, checkforline voltage fromthe purple wire
atthe transformer (terminal 3 on 240 volt units, terminal
20n 208 voltunits) tothe COM terminal onthe EBTDR.
Shouldreadlinevoltage. If notas above, replace EBTDR.
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PSC equipped, single phase model coolers and heat pumps
have anisolation relay with a 240 volt holding coil in addition
to the EBTDR.

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

Testingrelay holding coil
1. Remove the leads from the holding coil terminals 1 and
3.

2. Using an ohmmeter, test across the coil terminals 1 and
3. Ifthe coil does not test continuous, replace the relay.

Testing relay contacts

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

— 4\ WARNING

Line Voltage now present.

3. Apply 240 volts to coil terminals 1 and 3.

Using a VOM, check for 240 volts from terminals 3 and
1 of relay. Should read 240 volts. If voltage present,
proceed to step 5.

5. Using a VOM, check for 240 volts from L1 at contactor
toterminal 4 of relay. Should read 240 volts. Next check
from L1 at contactor to terminal 2 of relay. Should read
240volts.

If not as above, replace relay.

On the 5 ton units with the EEM motor, a standard fan relay
is used.

4) WARNING

Disconnect ALL power before servicing.

Turn power off.
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Testingrelay holding coil

1. Remove the leads from the holding coil.

2. Using an ohmmeter, test across the coil terminals 1 and
3. If the coil does not test continuous, replace the relay.

Testing relay contacts

4) WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

— 4\ WARNING

Line Voltage now present.

3. Apply 24 volts to coil terminals 1 and 3.

4. Using a VOM, check for 24 volts from terminals 3 and 2
of relay. Should read 24 volts. If no voltage, check low
voltage wiring from transformertorelay. If voltage present,
proceed to step 5.

5. Using a VOM, check for 24 volts from terminals 3 and 4
of relay. Should read 24 volts.

If not as above, replace relay.

S-11 CHECKING LOSS OF CHARGE PROTEC-
TOR

(Heat Pump Models)

The loss of charge protector senses the pressure inthe liquid
line and will openits contacts onadrop in pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG. Itwillautomatically cut-in (close) at
approximately 50 PSIG.

Test for continuity using a VOM and if not as above, replace
the control.
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S-12 CHECKING HIGH PRESSURE CONTROL

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

¥

The high pressure control senses the pressure in the
discharge line. If abnormally high discharge pressures
develop, the contacts of the control open, breaking the
control circuit before the compressor motor overloads. This
control is automatically reset.

1. Using an ohmmeter, check across terminals of high
pressure control, with wire removed. If not continuous,
the contacts are open.

3. Attach a gauge to the access fitting on the liquid line.

With power ON:

— 4\ WARNING

Line Voltage now present.

4. Startthe system and place a piece of cardboard in front
ofthe condenser coll, raising the condensing pressure.

5. Checkpressure atwhichthe high pressure control cuts-
out.

[I [

Ifit cuts-out at 660 PSIG £ 10 PSIG, itis operating normally
(See causes for high head pressure in Service Problem
Analysis Guide). If it cuts out below this pressure range,
replace the control. The control should resetat 420 PSIG +
25PSIG.
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S-13 CHECKING LOW PRESSURE CONTROL

The low pressure control senses the pressure in the suction
line and will open its contacts on adrop in pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG £ 7 PSIG. It will automatically cut-in
(close) at approximately 50 PSIG + 7 PSIG.

Test for continuity using a VOM and if not as above, replace
the control.

S-15CHECKING CAPACITOR
CAPACITOR, RUN

A run capacitor is wired across the auxiliary and main
windings of a single phase permanent split capacitor motor.
The capacitors primary function is to reduce the line current
while greatly improving the torque characteristics of a motor.
This is accomplished by using the 90° phase relationship
between the capacitor currentand voltage in conjunction with
the motor windings so that the motor will give two phase
operation when connected to a single phase circuit. The
capacitor also reduces the line current to the motor by
improving the power factor.

CAPACITOR, START
SCROLL COMPRESSOR MODELS

Hard start components are notrequired on Scroll compressor
equipped units due to anon-replaceable check valve located
inthe discharge line of the compressor. However hard start
kits are available and may improve low voltage starting
characteristics.

This check valve closes off high side pressure to the compres-
sor after shut down allowing equalization through the scroll
flanks. Equalization requires only about one or two seconds
during which time the compressor may turn backwards.

Your unit comes with a 180-second anti-short cycle to
preventthe compressor from starting and running backwards.

MODELS EQUIPPED WITH A HARD START DEVICE

A start capacitor is wired in parallel with the run capacitor to
increase the starting torque. The start capacitor is of the
electrolytic type, rather than metallized polypropylene as
used in the run capacitor.

A switching device must be wired in series with the capacitor
to remove it from the electrical circuit after the compressor
starts to run. Not removing the start capacitor will overheat
the capacitor and burn out the compressor windings.

These capacitors have a 15,000 ohm, 2 watt resistor wired
acrossitsterminals. The object ofthe resistoristo discharge
the capacitor under certain operating conditions, rather than
having it discharge across the closing of the contacts within
the switching device such as the Start Relay, and to reduce
the chance of shock to the servicer. See the Servicing
Section for specific information concerning capacitors.
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RELAY, START

A potential or voltage type relay is used to take the start
capacitor out of the circuit once the motor comes up to
speed. Thistype ofrelay is position sensitive. The normally
closed contacts are wired in series with the start capacitor
and the relay holding coil is wired parallel with the start
winding. As the motor starts and comes up to speed, the
increase involtage across the start winding will energize the
start relay holding coil and open the contacts to the start
capacitor.

Two quick ways to test a capacitor are a resistance and a
capacitance check.

S-15A RESISTANCE CHECK

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Discharge capacitor and remove wire leads.

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

/

OHMMETER

R

CAPACITOR

TESTING CAPACITOR RESISTANCE

2. Setan ohmmeter on its highest ohm scale and connect
the leads to the capacitor -

a. Good Condition - indicator swings to zero and
slowly returns to infinity. (Start capacitor with
bleed resistor will not return to infinity. It will still
read the resistance of the resistor).

b. Shorted-indicator swingsto zero and stopsthere
-replace.

c. Open - no reading - replace. (Start capacitor
would read resistor resistance.)
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S-15B CAPACITANCE CHECK

Using a hookup as shown below, take the amperage and
voltage readings and use them in the formula:

VOLTMETER
/) o
15 AMP
FUSE
AMMETER
o -
CAPACITOR

TESTING CAPACITANCE

4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

Capacitance (MFD) = 2650 X Amperage
Voltage

S-16 CHECKING MOTORS

S-16A CHECKING FAN AND BLOWER MOTOR
WINDINGS (PSC MOTORS)

Applies only to units with PSC Motors

The auto reset fan motor overload is designed to protect the
motor against high temperature and high amperage condi-
tions by breaking the common circuit within the motor, similar
to the compressor internal overload. However, heat gener-
ated within the motor is faster to dissipate than the compres-
sor, allow at least 45 minutes for the overload to reset, then
retest.
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— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so
may cause property damage, personal injury
or death.

v

1. Remove the motor leads from its respective connection
points and capacitor (if applicable).

2. Check the continuity between each of the motor leads.

3. Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

Ifthe windings do nottest continuous or areading is obtained
from lead to ground, replace the motor.

S-16D CHECKING EEM (ENERGY EFFICIENT
MOTOR) MOTORS

Applies only to units with EEM Motors

The EEM Motor is a one piece, fully encapsulated, 3 phase
brushless DC (single phase AC input) motor with ball bearing
construction. Unlike the ECM 2.3/2.5 motors, the EEM
features an integral control module.

Note: The GE TECMate will not currently operate the GE EEM
motor.

1. Using a voltmeter, check for 230 volts to the motor
connections L and N. If 230 volts is present, proceed to
step 2. If 230 volts is not present, check the line voltage
circuit to the motor.

2. Using a voltmeter, check for 24 volts from terminal C to
eitherterminal 1, 2, 3, 4, or 5, depending on which tap is
being used, at the motor. If voltage present, proceed to
step 3. If no voltage, check 24 volt circuit to motor.

3. If voltage was present in steps 1 and 2, the motor has
failed and will need to be replaced.

Note: When replacing motor, ensure the belly band is
between the vents on the motor and the wiring has the proper
drip loop to prevent condensate from entering the motor.
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| ﬁgr\/oEge—l
Connections

--------- . 3/16"

EEM MOTOR CONNECTIONS

S-17 CHECKING COMPRESSOR WINDINGS

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which

suddenly disintegrates due to physical abuse or as a
result of an electrical short between the terminal and
the compressor housing, the terminal may be
expelled, venting the vapor and liquid contents of the
compressor housing and system.

supports a hermetic compressor or electrical terminal

If the compressor terminal PROTECTIVE COVER and
gasket (if required) are not properly in place and se-
cured, thereis aremote possibility if aterminal vents, that
the vaporous and liquid discharge can be ignited, spout-
ing flames several feet, causing potentially severe or fatal
injury to anyone in its path.

This discharge can be ignited external to the compressor
if the terminal cover is not properly in place and if the
discharge impinges on a sufficient heat source.

Ignition of the discharge can also occur at the venting
terminal or inside the compressor, if there is sufficient
contaminant air present in the system and an electrical
arc occurs as the terminal vents.

Ignition cannot occur at the venting terminal without the
presence of contaminant air, and cannot occur externally
from the venting terminal without the presence of an
external ignition source.

Therefore, proper evacuation of a hermetic system is
essential at the time of manufacture and during servicing.

To reduce the possibility of external ignition, all open
flame, electrical power, and other heat sources should be
extinguished or turned off prior to servicing a system.
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S-17A RESISTANCE TEST
Each compressor is equipped with an internal overload.

Theline breakinternal overload senses both motoramperage
and winding temperature. High motor temperature oramper-
age heats the disc causing it to open, breaking the common
circuit within the compressor on single phase units.

Heat generated within the compressor shell, usually due to
recycling of the motor, high amperage or insufficient gas to
coolthe motor, is slowto dissipate. Allow atleast three to four
hours for it to cool and reset, then retest.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

1. Remove the leads from the compressor terminals.

— 4\ WARNING

See warnings S-17 before removing compressor
terminal cover.

2. Using anohmmeter, test continuity between terminals S-
R, C-R, and C-S, on single phase units or terminals T1,
T2 and T3, on 3 phase units.

N

OHMMETER
AN

TESTING COMPRESSOR WINDINGS

If either winding does not test continuous, replace the
Compressor.

NOTE: Ifanopencompressorisindicated, allow ample time
for the internal overload to reset before replacing compres-
sor.

S-17B GROUND TEST

If fuse, circuit breaker, ground fault protective device, etc.,
has tripped, this is a strong indication that an electrical
problem exists and must be found and corrected. The circuit
protective device rating must be checked, and its maximum
rating should coincide with that marked on the equipment
nameplate.
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With the terminal protective cover in place, it is acceptable
to replace the fuse or reset the circuit breaker ONE TIME
ONLY to see if it was just a nuisance opening. If it opens
again, DO NOT continue to reset.

— 4\ WARNING

Disconnect ALL power before servicing.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injuryﬁ
or death.

Disconnect all power to unit, making sure that all power
legs are open.

1. DO NOT remove protective terminal cover. Disconnect
the three leads going to the compressor terminals at the
nearest point to the compressor.

2. ldentify the leads and using a Megger, Hi-Potential
Ground Tester, or other suitable instrument which puts
out a voltage between 300 and 1500 volts, check for a
ground separately between each of the three leads and
ground (such as an unpainted tube on the compressor).
Donotuse alowvoltage outputinstrument such asavolt-
ohmmeter.

N

HI-POT

N

e
= =5

COMPRESSOR GROUND TEST
3. If a ground is indicated, then carefully remove the
compressor terminal protective cover and inspect for
loose leads or insulation breaks in the lead wires.

4. Ifnovisual problemsindicated, carefully remove the leads
at the compressor terminals.

— 4\ WARNING

Damage can occur to the glass embedded terminals if
the leads are not properly removed. This can resultin
terminal and hot oil discharging.

Carefully retest for ground, directly between compressor
terminals and ground.

5. Ifgroundisindicated, replace the compressor.

S-17D OPERATION TEST

Ifthe voltage, capacitor, overload and motor winding test fail
to show the cause for failure:

28
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1. Remove unit wiring from disconnect switch and wire a
test cord to the disconnect switch.

NOTE: Thewire size ofthe testcord mustequal the line wire
size and the fuse must be of the proper size and type.

2. Withthe protective terminal coverin place, use the three
leads to the compressor terminals that were discon-
nected at the nearest point to the compressor and
connectthe common, startand run clipsto the respective
leads.

3. Connect good capacitors of the right MFD and voltage
rating into the circuit as shown.

4. With power ON, close the switch.

— 4\ WARNING

Line Voltage now present.

A. Ifthe compressor starts and continuesto run, the cause
for failure is somewhere else in the system.

B. If the compressor fails to start - replace.

S-18 TESTING CRANKCASE HEATER (OP-
TIONAL ITEM)

Note: Not all compressors use crankcase heaters.
The crankcase heater must be energized a minimum of
twenty-four (24) hours before the compressor is operated.

Crankcase heaters are used to prevent migration or accu-
mulation of refrigerantin the compressor crankcase during
the off cycles and prevents liquid slugging or oil pumping on
startup. On some models, the crankcase heateris controlled
by a crankcase heaterthermostatthatis wired in series with
the crankcase heater.

A crankcase heater will not prevent compressor damage
due to a floodback or over charge condition.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Disconnect the heater lead in wires.

2. Usinganohmmeter, check heater continuity - should test
continuous. If not, replace.
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S-18A CHECKING CRANKCASE HEATER THER-
MOSTAT

Note: Not all models with crankcase heaters will have a
crankcase heater thermostat.

1. Installathermocouple type temperature testlead on the
discharge line adjacent to the crankcase heater thermo-
stat.

2. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. The
crankcase heaterthermostat should close at67°F + 5°F.

3. Check the temperature at which the control opens its
contacts by raising the temperature of the control. The
crankcase heater thermostat should open at 85°F + 5°F.

4. If not as above, replace control.

S-21 CHECKING REVERSING VALVE AND SOLE-
NOID

Occasionally the reversing valve may stick in the heating or
cooling position or in the mid-position.

When stuck in the mid-position, part of the discharge gas
from the compressor is directed back to the suction side,
resulting in excessively high suction pressure. Anincrease
in the suction line temperature through the reversing valve
can also be measured. Check operation of the valve by
starting the system and switching the operation from COOL-
ING to HEATING cycle.

If the valve fails to change its position, test the voltage (24V)
atthe valve coil terminals, while the systemis onthe COOLING
cycle.

If no voltage is registered at the coil terminals, check the
operation of the thermostat and the continuity of the connect-
ing wiring from the "O" terminal of the thermostat to the unit.

If voltage is registered at the coil, tap the valve body lightly
while switching the system from HEATING to COOLING, etc.
If this fails to cause the valve to switch positions, remove the
coil connector cap and test the continuity of the reversing
valve solenoid coil. If the coil does not test continuous -
replace it.

If the coil test continuous and 24 volts is present at the coil
terminals, the valve is inoperative - replace it.

S-24 TESTING DEFROST CONTROL

To checkthe defrost control for proper sequencing, proceed
as follows: With power ON; unit not running.

1. Jumper defrost thermostat by placing a jumper wire
across the terminals "DFT" and "R" at defrost control
board.

Connectjumper across test pins on defrost control board.

Setthermostat to call for heating. System should go into
defrost within 21 seconds.

4. Immediately remove jumper from test pins.
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5. Using VOM check for voltage across terminals "C & O".
Meter should read 24 volts.

6. Using VOM check for voltage across fan terminals DF1
and DF2 onthe board. You should read line voltage (208-
230 VACQC)indicatingtherelayis openinthe defrostmode.

7. Using VOM check for voltage across "W2 & C" terminals
on the board. You should read 24 volts.

If not as above, replace control board.

9. Set thermostat to off position and disconnect power
before removing any jumpers orwires.

NOTE: Remove jumper across defrost thermostat before
returning system to service.

S-25 TESTING DEFROST THERMOSTAT

1. Installathermocouple type temperature testlead on the
tube adjacent to the defrost control. Insulate the lead
point of contact.

2. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. On
2and 2.5ton units, itshould close at 34°F + 5°F. On 3thru
5 ton units, it should close at 31°F + 3°F.

3. Check the temperature at which the control opens its
contacts by raising the temperature of the control. On 2
and 2.5 ton units, it should open at 60°F £ 5°F. On 3 thru
5 ton units, it should open at 75°F + 6°F.

4. Ifnotas above, replace control.

TROUBLESHOOTING

THE FOLLOWING INFORMATIONISFORUSEBY QUALI-
FIED SERVICE AGENCY ONLY: OTHERS SHOULD NOT
ATTEMPT TO SERVICE THISEQUIPMENT.

Common Causes of Unsatisfactory Operation of Heat Pump
on the Heating Cycle.

INADEQUATE AIR VOLUME THROUGH INDOOR ColL

When a heat pump is in the heating cycle, the indoor coil is
functioning asacondenser. Thereturn air filter must always
be clean, and sufficient air volume must pass through the
indoor coilto prevent excessive discharge pressure, and high
pressure cut out.

OurtsibE AIR INTO RETURN DucTt

Do notintroduce cold outside airinto the return duct of a heat
pump installation. For units with 2-speed motors, do not
allow air entering the indoor coil to drop below 65° F. Air below
thistemperature will cause low discharge pressure, thus low
suction pressure, and excessive defrost cycling resulting in
low heating output. It may also cause false defrosting.
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UNDERCHARGE

Anundercharged heat pump onthe heating cycle will cause
low discharge pressure resulting inlow suction pressure and
frost accumulation on the outdoor coil.

PooRr “ TERMINATING” SENSOR CONTACT

The unit's defrost terminating sensor must make good
thermal contact with the outdoor coil tubing. Poor contact
may not terminate the unit's defrost cycle quickly enough to
preventthe unitfrom cutting out on high discharge pressure.

MALFUNCTIONING REVERSING VALVE - THIS MAY BE DUE
TO:

1. Solenoid not energized - In order to determine if the
solenoid is energized, touch the nut that holds the
solenoid cover in place with a screwdriver. If the nut
magnetically holds the screwdriver, the solenoid is
energized and the unit is in the cooling cycle.

2. No voltage at unit’s solenoid - Check unit voltage. If
no voltage, check wiring circuit.

3. Valve will not shift:
a. Undercharged - check for leaks;
b. Valve Body Damaged - Replace valve;

c. Unit Properly Charged - Ifitis on the heating cycle,
raise the discharge pressure by restricting airflow
through the indoor coil. If the valve does not shift, tap
it lightly on both ends with a screwdriver handle. DO
NOT TAP THE VALVE BODY. If the unit is on the
cooling cycle, raise the discharge pressure by re-
stricting airflow through the outdoor coil. If the valve
does not shift after the above attempts, cut the unit off
and wait until the discharge and suction pressure
equalize, and repeatabove steps. Ifthe valve does not
shift, replace it.

S-50 CHECKING HEATER LIMIT CONTROL(S)

(OPTIONAL ELECTRIC HEATERS)

Eachindividual heater elementis protected with an automatic
rest limit control connected in series with each element to
prevent overheating of components in case of low airflow.
This limit control will open its circuit at approximately 150°F.
to 160°F and close at approximately 110°F.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Remove the wiring from the control terminals.

2. Using an ohmmeter test for continuity across the nor-
mally closed contacts. No reading indicates the control
is open - replace if necessary. Make sure the limits are
cool before testing.

IF FOUND OPEN - REPLACE - DO NOT WIRE AROUND.
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S-100 REFRIGERATION REPAIRPRACTICE

— 4\ DANGER

Always remove the refrigerant charge in a proper
manner before applying heat to the system.

When repairing the refrigeration system:

— 4\ WARNING

Disconnect ALL power before servicing.

1. Never open a system that is under vacuum. Air and
moisture will be drawn in.

2. Plug or cap all openings.

Remove all burrs and clean the brazing surfaces of the
tubing with sand cloth or paper. Brazing materials do not
flow well on oxidized or oily surfaces.

4. Cleantheinside of allnewtubingto remove oils and pipe
chips.

5. When brazing, sweep the tubing with dry nitrogen to
prevent the formation of oxides on the inside surfaces.

6. Complete anyrepairbyreplacingthe liquidline drierinthe
system, evacuate and charge.

BRAZING MATERIALS

Copper to Copper Joints - Sil-Fos used without flux (alloy
of 15% silver, 80% copper, and 5% phosphorous). Recom-
mended heat 1400°F.

Copper to Steel Joints - Silver Solder used without a flux
(alloy of 30% silver, 38% copper, 32% zinc). Recommended
heat - 1200°F.

S-101 LEAKTESTING

(NITROGEN ORNITROGEN-TRACED)

4\ WARNING

To avoid the risk of fire or explosion, never use
oxygen, high pressure air or flammable gases for leak
testing of arefrigeration system.
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4\ WARNING

To avoid possible explosion, the line from the
nitrogen cylinder must include a pressure regulator
and a pressure relief valve. The pressure relief valve
must be set to open at no more than 150 psig.

Pressure testthe system using dry nitrogen and soapy water
tolocate leaks. Ifyouwishto use aleak detector, charge the
system to 10 psi using the appropriate refrigerant then use
nitrogen to finish charging the system to working pressure,
then apply the detector to suspect areas. If leaks are found,
repairthem. Afterrepair, repeatthe pressure test. If noleaks
exist, proceed to system evacuation.

S-102 EVACUATION

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!
Failure to follow proper procedures may cause
property damage, personal injury or death.

Thisisthe mostimportant part of the entire service procedure.
The life and efficiency of the equipment is dependent upon
the thoroughness exercised by the serviceman when evacu-
ating air (non-condensables) and moisture from the system.

Air in a system causes high condensing temperature and
pressure, resulting in increased power input and reduced
performance.

Moisture chemically reacts with the refrigerant oil to form
corrosive acids. These acids attack motor windings and
parts, causing breakdown.

The equipment required to thoroughly evacuate the system
is a high vacuum pump, capable of producing a vacuum
equivalent to 25 microns absolute and a thermocouple
vacuum gauge to give a true reading of the vacuum in the
system

NOTE: Neveruse the system compressor as avacuum pump
or run when under a high vacuum. Motor damage could
occur.

— 4\ WARNING

Do not front seat the service valve(s) with the
compressor open, with the suction line of the
comprssor closed or severely restricted.

1. Connectthevacuum pump, vacuumtight manifold setwith
high vacuum hoses, thermocouple vacuum gauge and
charging cylinder as shown.
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2. Startthe vacuum pump and openthe shut off valve to the
high vacuum gauge manifold only. After the compound
gauge (low side) has dropped to approximately 29 inches
of vacuum, open the valve to the vacuum thermocouple
gauge. See that the vacuum pump will blank-off to a
maximum of 25 microns. A high vacuum pump can only
produce a good vacuum if its oil is non-contaminated.

R-410A
»~ MANIFOLD

LOW SIDE
GAUGE
AND VALVE =

N\ HIGH SIDE
GAUGE
S AND VALVE

800 PSI
RATED
HOSES

CHARGING
CYLINDER
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TO ADAPTER
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VALVE PORTS

VACUUM PUMP

EVACUATION

3. Ifthevacuum pumpisworking properly, close the valve to
the vacuum thermocouple gauge and open the high and
low side valves to the high vacuum manifold set. With the
valve onthe charging cylinder closed, open the manifold
valve to the cylinder.

4. Evacuate the system to at least 29 inches gauge before

opening valve to thermocouple vacuum gauge.

5. Continue to evacuate to a maximum of 250 microns.
Close valve to vacuum pump and watch rate of rise. If
vacuum does notrise above 1500 micronsinthree tofive
minutes, system can be considered properly evacuated.

6. If thermocouple vacuum gauge continues to rise and
levels off at about 5000 microns, moisture and non-
condensables are still present. Ifgauge continuestorise
aleakis present. Repair and re-evacuate.

7. Closevalvetothermocouple vacuum gauge and vacuum

pump. Shut off pump and prepare to charge.
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S-103 CHARGING

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!

* Do not overcharge system with refrigerant.

* Do not operate unitin avacuum or at negative
pressure.

Failure to follow proper procedures may cause

property damage, personal injury or death.

— 4\ CAUTION

Only use refrigerant certified to AHRI standards. Used
refrigerant may cause compressor damage. Daikin is
not responsible for damage or the need for repairs
resulting from the use of unapproved refrigerant types
or used or recycled refrigerant. Most portable
machines cannot clean used refrigerant to meet AHRI
standards.

— 4\ CAUTION

Operating the compressor with the suction valve
closed will cause serious compressor damage.

Charge the system with the exact amount of refrigerant.

Refer to the specification section or check the unit name-
plates for the correct refrigerant charge.

Aninaccurately charged system will cause future prob-
lems.

1. Using a quality set of charging scales, weigh the proper
amount of refrigerant for the system. Allow liquid refriger-
ant only to enter the high side.

2. After the system will take all it will take, close the valve
on the high side of the charging manifold.

3. Startthe systemand charge the balance of the refrigerant
through the low side.

NOTE: R410A should be drawn out of the storage container
or drum in liquid form due to its fractionation properties, but
should be "Flashed" to its gas state before entering the
system. There are commercially available restriction devices
thatfitinto the system charging hose set to accomplish this.
DO NOT charge liquid R410A into the compressor.

4. With the system still running, close the valve on the
charging cylinder. At this time, you may still have some
liquid refrigerant in the charging cylinder hose and will
definitely have liquid in the liquid hose. Reseatthe liquid
line core. Slowly open the high side manifold valve and
transferthe liquid refrigerantfrom the liquid line hose and
charging cylinder hose into the suction service valve port.
CAREFUL: Watch so that liquid refrigerant does not
enter the compressor.
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Final Charge Adjustment

The outdoor temperature must be 60°F or higher. Set the
room thermostat to COOL, fan switch to AUTO, and set the
temperature control well below room temperature.

After system has stabilized per startup instructions, compare
the operating pressures and outdoor unit amp draw to the
numbers listed in the spec sheet manual. If pressures and
ampdraw are too low, add charge. If pressures and amp draw
are too high, remove charge. Check subcooling and super-
heat as detailed in the following section.

5. With the system still running, remove hose and reinstall
bothvalve caps.

6. Check system for leaks.

Due to their design, Scroll compressors are inherently more
tolerantof liquid refrigerant.

NOTE: Even though the compressor section of a Scroll
compressor is more tolerant of liquid refrigerant, continued
floodback or flooded start conditions may wash oil from the
bearing surfaces causing premature bearing failure.S-104
CHECKING COMPRESSOR EFFICIENCY

The reasonforcompressor inefficiency is broken or damaged
suction and/or discharge valves, or scroll flanks on Scroll
compressors, reducing the ability of the compressorto pump
refrigerantvapor.

The condition of the valves or scroll flanks is checked in the
following manner.

1. Attach gauges to the high and low side of the system.
2. Start the system and run a Cooling Performance Test.
If the test shows-

= Below normal high side pressure.

= Above normal low side pressure.

= Lowtemperature difference across coil.

= Lowamp draw at compressor.

-andthe chargeis correct. The compressor isfaulty - replace
the compressor.
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S-104 CHECKING COMPRESSOR EFFICIENCY

The reason for compressor inefficiency is broken or
damaged

scroll flanks on Scroll compressors, reducing the ability of
the compressor to pump refrigerant vapor.

During the "OFF" cycle, the high side pressure bleeds to the
low side through the fixed orifice restriction device. Check
equalizationtime as follows:

1. Attachagauge manifoldto the suction and liquid line dill
valves.

2. Startthe system and allow the pressures to stabilize.

Stop the system and check the time it takes for the high
and low pressure gauge readings to equalize.

If it takes more than seven (7) minutes to equalize, the
restrictor device is inoperative. Replace, install a liquid line
drier, evacuate and recharge.

S-106 OVERFEEDING

Overfeeding by the expansion valve results in high suction
pressure, cold suction line, and possible liquid slugging of the
COMpressor.

If these symptoms are observed:

1. Checkforanovercharged unitbyreferringtothe cooling
performance charts in the spec sheet manual.

2. Check the operation of the power element in the valve.
3. Check for restricted or plugged equalizer tube.

S-108 SUPERHEAT
CHECKING SUPERHEAT

Refrigerant gas is considered superheated when its tem-
perature is higher than the saturation temperature corre-
spondingtoits pressure. The degree of superheatequalsthe
degrees of temperature increase above the saturation tem-
perature at existing pressure. See Temperature - Pressure
Chart .

4\ CAUTION

To prevent personal injury, carefully connect and
disconnect manifold gauge hoses. Escaping liquid
refrigerant can cause burns. Do not vent refrigerant
to atmosphere. Recover during system repair

or final unit disposal.
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1. Run system at least 10 minutes to allow pressure to
stabilize.

2. Temporarily install thermometer on suction (large) line
near compressor with adequate contactand insulate for
best possible reading.

3. Refertothe superheattable provided for proper system
superheat. Add charge to lower superheat or recover
charge to raise superheat.

Superheat Formula = Suct. Line Temp. - Sat. Suct. Temp.

Ambient Condenser
Return Air Temp. (°F Drybulb)

Inlet Temp

(°F Drybulb) 65 70 75 80 85
100 10 10
95 10 10 10
90 12 15 18
85 10 13 17 20
80 10 15 21 26
75 10 13 17 25 29
70 10 17 20 28 32
65 13 19 26 32 35
60 17 25 30 33 37

SYSTEMSUPERHEAT
EXAMPLE:

a. Suction Pressure = 143
b. Corresponding Temp. °F. =50
c. Thermometer on Suction Line = 59°F.

To obtain the degrees temperature of superheat, subtract
50.0 from 59.0°F.

The differenceis 9° Superheat. The 9° Superheatwould fall
in the £ range of allowable superheat.
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Pressure vs. Temperature Chart
R-410A
PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F
12 -37.7 114.0 37.8 216.0 74.3 318.0 100.2 420.0 120.7 522.0 137.6
14 -34.7 116.0 38.7 218.0 74.9 320.0 100.7 422.0 121.0 524.0 137.9
16 -32.0 118.0 39.5 220.0 75.5 322.0 101.1 4240 121.4 526.0 138.3
18 -29.4 120.0 40.5 222.0 76.1 3240 101.6 426.0 121.7 528.0 138.6
20 -36.9 122.0 41.3 224.0 76.7 326.0 102.0 428.0 122.1 530.0 138.9
22 -24.5 124.0 42.2 226.0 77.2 328.0 102.4 430.0 1225 532.0 139.2
24 -22.2 126.0 43.0 228.0 77.8 330.0 102.9 432.0 122.8 534.0 139.5
26 -20.0 128.0 43.8 230.0 78.4 332.0 103.3 434.0 123.2 536.0 139.8
28 -17.9 130.0 44.7 232.0 78.9 334.0 103.7 436.0 123.5 538.0 140.1
30 -15.8 132.0 45.5 234.0 79.5 336.0 104.2 438.0 123.9 540.0 140.4
32 -13.8 134.0 46.3 236.0 80.0 338.0 104.6 440.0 124.2 544.0 141.0
34 -11.9 136.0 47.1 238.0 80.6 340.0 105.1 442.0 124.6 548.0 141.6
36 -10.1 138.0 47.9 240.0 81.1 342.0 105.4 444.0 1249 552.0 142.1
38 -8.3 140.0 48.7 242.0 81.6 344.0 105.8 446.0 125.3 556.0 142.7
40 -6.5 142.0 49.5 244.0 82.2 346.0 106.3 448.0 125.6 560.0 143.3
42 -4.5 144.0 50.3 246.0 82.7 348.0 106.6 450.0 126.0 564.0 143.9
44 -3.2 146.0 51.1 248.0 83.3 350.0 107.1 452.0 126.3 568.0 144.5
46 -1.6 148.0 51.8 250.0 83.8 352.0 107.5 454.0 126.6 572.0 145.0
48 0.0 150.0 52.5 252.0 84.3 354.0 107.9 456.0 127.0 576.0 145.6
50 1.5 152.0 53.3 254.0 84.8 356.0 108.3 458.0 127.3 580.0 146.2
52 3.0 154.0 54.0 256.0 85.4 358.0 108.8 460.0 127.7 584.0 146.7
54 4.5 156.0 54.8 258.0 85.9 360.0 109.2 462.0 128.0 588.0 147.3
56 5.9 158.0 55.5 260.0 86.4 362.0 109.6 464.0 128.3 592.0 147.9
58 7.3 160.0 56.2 262.0 86.9 364.0 110.0 466.0 128.7 596.0 148.4
60 8.6 162.0 57.0 264.0 87.4 366.0 110.4 468.0 129.0 600.0 149.0
62 10.0 164.0 57.7 266.0 87.9 368.0 110.8 470.0 129.3 604.0 149.5
64 11.3 166.0 58.4 268.0 88.4 370.0 111.2 472.0 129.7 608.0 150.1
66 12.6 168.0 59.0 270.0 88.9 372.0 111.6 474.0 130.0 612.0 150.6
68 13.8 170.0 59.8 272.0 89.4 374.0 112.0 476.0 130.3 616.0 151.2
70 15.1 172.0 60.5 274.0 89.9 376.0 1124 478.0 130.7 620.0 151.7
72 16.3 174.0 61.1 276.0 90.4 378.0 112.6 480.0 131.0 624.0 152.3
74 17.5 176.0 61.8 278.0 90.9 380.0 113.1 482.0 131.3 628.0 152.8
76 18.7 178.0 62.5 280.0 91.4 382.0 113.5 484.0 131.6 632.0 153.4
78 19.8 180.0 63.1 282.0 91.9 384.0 113.9 486.0 132.0 636.0 153.9
80 21.0 182.0 63.8 284.0 92.4 386.0 114.3 488.0 132.3 640.0 1545
82 22.1 184.0 64.5 286.0 92.8 388.0 114.7 490.0 132.6 644.0 155.0
84 23.2 186.0 65.1 288.0 93.3 390.0 115.0 492.0 132.9 648.0 155.5
86 24.3 188.0 65.8 290.0 93.8 392.0 1155 494.0 133.3 652.0 156.1
88 25.4 190.0 66.4 292.0 94.3 394.0 115.8 496.0 133.6 656.0 156.6
90 26.4 192.0 67.0 294.0 94.8 396.0 116.2 498.0 133.9 660.0 157.1
92 27.4 194.0 67.7 296.0 95.2 398.0 116.6 500.0 134.0 664.0 157.7
94 28.5 196.0 68.3 298.0 95.7 400.0 117.0 502.0 1345 668.0 158.2
96 29.5 198.0 68.9 300.0 96.2 402.0 117.3 504.0 134.8 672.0 158.7
98 30.5 200.0 69.5 302.0 96.6 404.0 117.7 506.0 135.2 676.0 159.2
100 31.2 202.0 70.1 304.0 97.1 406.0 118.1 508.0 1355 680.0 159.8
102 32.2 204.0 70.7 306.0 97.5 408.0 118.5 510.0 135.8 684.0 160.3
104 33.2 206.0 71.4 308.0 98.0 410.0 118.8 512.0 136.1 688.0 160.8
106 34.1 208.0 72.0 310.0 98.4 412.0 119.2 514.0 136.4 692.0 161.3
108 35.1 210.0 72.6 312.0 98.9 414.0 119.6 516.0 136.7 696.0 161.8
110 35.5 212.0 73.2 314.0 99.3 416.0 119.9 518.0 137.0
112 36.9 214.0 73.8 316.0 99.7 418.0 120.3 520.0 137.3

*Based on ALLIED SIGNAL Data
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SUBCOOLING

REQUIRED LIQUID LINE TEMPERATURE
LIQUID PRESSURE REQUIRED SUBCOOLING TEMPERATURE (°F)

AT ACCESS FITTING (PSIG) 8 10 12 14 16 18
189 58 56 54 52 50 48
195 60 58 56 54 52 50
202 62 60 58 56 54 52
208 64 62 60 58 56 54
215 66 64 62 60 58 56
222 68 66 64 62 60 58
229 70 68 66 64 62 60
236 72 70 68 66 64 62
243 74 72 70 68 66 64
251 76 74 72 70 68 66
259 78 76 74 72 70 68
266 80 78 76 74 72 70
274 82 80 78 76 74 72
283 84 82 80 78 76 74
291 86 84 82 80 78 76
299 88 86 84 82 80 78
308 90 88 86 84 82 80
317 92 90 88 86 84 82
326 94 92 90 88 86 84
335 96 94 92 90 88 86
345 98 96 94 St 90 88
354 100 98 96 94 92 90
364 102 100 98 96 94 92
374 104 102 100 98 96 94
384 106 104 102 100 98 96
395 108 106 104 102 100 98
406 110 108 106 104 102 100
416 112 110 108 106 104 102
427 114 112 110 108 106 104
439 116 114 112 110 108 106
450 118 116 114 112 110 108
462 120 118 116 114 112 110
474 122 120 118 116 114 112
486 124 122 120 118 116 114
499 126 124 122 120 118 116
511 128 126 124 122 120 118
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S-111 FIXED ORIFICE RESTRICTION DEVICES
The fixed orifice restriction device (flowrator) used in
conjunction with the indoor coil is a predetermined bore
(1.D.).

Itis designedto control the rate of liquid refrigerant flowinto
an evaporator coil.

The amount of refrigerant that flows through the fixed orifice
restriction device is regulated by the pressure difference
between the high and low sides of the system.

Inthe cooling cycle when the outdoor air temperaturerises,
the high side condensing pressure rises. Atthe sametime,
the coolingload onthe indoor coilincreases, causing the low
side pressure to rise, but at a slower rate.

Since the high side pressure rises faster when the tempera-
ture increases, more refrigerant flows to the evaporator,
increasing the cooling capacity of the system.

Whenthe outdoortemperature falls, the reverse takes place.
The condensing pressure falls, and the cooling loads on the
indoor coil decreases, causing less refrigerant flow.

If arestriction should become evident, proceed as follows:
1. Recover refrigerant charge.

2. Remove the orifice assembly and clean or replace.

3. Replace liquid line drier, evacuate and recharge.
CHECKING EQUALIZATION TIME

Duringthe "OFF" cycle, the high side pressure bleedsto the
low side through the fixed orifice restriction device. Check
equalization time as follows:

1. Attachagauge manifoldtothe suction and liquid line dill
valves

Start the system and allow the pressures to stabilize.

3. Stopthe system and check the time it takes for the high
and low pressure gauge readings to equalize.

If it takes more than seven (7) minutes to equalize, the
restriction device isinoperative. Replace, install aliquid line
drier, evacuate and recharge.

S-112 CHECKING RESTRICTED LIQUID LINE

When the system is operating, the liquid line is warm to the
touch. If the liquid line is restricted, a definite temperature
drop will be noticed at the point of restriction. In severe
cases, frost will form at the restriction and extend down the
line in the direction of the flow.

Discharge and suction pressures will be low, giving the
appearance of an undercharged unit. However, the unit will
have normal to high subcooling.

Locate the restriction, replace the restricted part, replace
drier, evacuate and recharge.
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S-113 OVERCHARGE OF REFRIGERANT

An overcharge of refrigerant is normally indicated by an
excessively high head pressure.

Anevaporator coil, using an expansion valve metering device,
will basically modulate and control aflooded evaporator and
prevent liquid return to the compressor.

An evaporator coil, using a fixed orifice restrictor device
(flowrator) metering device, could allow refrigerant to return
to the compressor under extreme overcharge conditions.

Also with afixed orifice restrictor device (flowrator) metering
device, extreme cases of insufficient indoor air can cause
icing of the indoor coil and liquid return to the compressor,
but the head pressure would be lower.

There are other causes for high head pressure which may
be found in the "Service Problem Analysis Guide."

If other causes check out normal, an overcharge or a system
containing non-condensables would be indicated.

If this system is observed:
1. Startthe system.

2. Remove and capture small quantities of refrigerant as
fromthe suction line access fitting until the head pressure
is reduced to normal.

3. Observethe systemwhile running a cooling performance
test. If a shortage of refrigerant is indicated, then the
system contains non-condensables.

S-114 NON-CONDENSABLES

If non-condensables are suspected, shut down the system
and allowthe pressuresto equalize. Waitatleast 15 minutes.
Compare the pressure to the temperature of the coldest coil
since this is where most of the refrigerant will be. If the
pressure indicates a higher temperature than that of the coll
temperature, non-condensables are present.

Non-condensables are removed from the system by first
removing the refrigerant charge, replacing and/or installing
liquid line drier, evacuating and recharging.

S-115 COMPRESSORBURNOUT

When a compressor burns out, high temperature develops
causing the refrigerant, oil and motor insulation to decom-
pose forming acids and sludge.

If a compressor is suspected of being burned-out, attach a
refrigerant hose to the liquid line dill valve and properly
remove and dispose of the refrigerant.

Now determine if a burn out has actually occurred. Confirm
by analyzing an oil sample using a Sporlan Acid Test Kit, AK-
3 orits equivalent.

Remove the compressor and obtain an oil sample from the
suction stub. If the oil is not acidic, either a burnout has not
occurred or the burnout is so mild that a complete clean-up
is not necessary.
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Ifacid levelis unacceptable, the system must be cleaned by
using the clean-up drier method.

— 4\ CAUTION

Do not allow the sludge or oil to contact the skin.
Severe burns may result.

NOTE: Daikindoes NOT approve the flushing method using
R-11 refrigerant.

Suction Line Drier Clean-Up Method

The POE oils used with R410A refrigerant is an excellent
solvent. Inthe case of aburnout, the POE oils willremove any
burnout residue left in the system. If not captured by the
refrigerant filter, they will collect in the compressor or other
system components, causing a failure of the replacement
compressor and/or spread contaminants throughout the
system, damaging additional components.

Use part number RF000127 suction line filter drier kit. This
drier should be installed as close to the compressor suction
fitting as possible. The filter must be accessible and be
rechecked for a pressure drop after the system has operated
for atime. It may be necessary to use new tubing and form
as required.

NOTE: At least twelve (12) inches of the suction line
immediately out of the compressor stub must be discarded
due to burned residue and contaminates.

1. Remove the liquid line drier and expansion valve.

2. Purge all remaining components with dry nitrogen or
carbon dioxide until clean.

3 Install new components including liquid line drier.
Braze alljoints, leak test, evacuate, and recharge system.

5. Startupthe unitandrecordthe pressure drop acrossthe
drier.

6. Continue to run the system for a minimum of twelve (12)
hours and recheck the pressure drop across the drier.
Pressure drop should not exceed 6 PSIG.

7. Continue to run the system for several days, repeatedly
checking pressure drop across the suction line drier. If
the pressure drop never exceeds the 6 PSIG, the drier
has trapped the contaminants. Remove the suction line
drier from the system.

8. If the pressure drop becomes greater, then it must be
replaced and steps 5 through 9 repeated until it does not
exceed 6 PSIG.

NOTICE: Regardless, the cause for burnout must be deter-
mined and corrected before the new compressor is started.
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S-200 CHECKING EXTERNAL STATIC PRESSURE

The minimum and maximum allowable duct static pressureis
found in the Spec Sheet Manual.

Too great of an external static pressure will result in insuffi-
cient air that can cause icing of the coil, whereas too much
air can cause poor humidity control, and condensate to be
pulled off the evaporator coil causing condensate leakage.
Toomuchair can cause motor overloading and inmany cases
this constitutes a poorly designed system. To determine
proper air movement, proceed as follows:

1. Using a draft gauge (inclined manometer) measure the
static pressure of the return duct at the inlet of the unit,
(Negative Pressure).

INCLINED .
MANOMETER "\

TOTAL EXTERNAL STATIC

2. Measurethe static pressure of the supply duct, (Positive
Pressure).

3. Add the two readings together.

NOTE: Bothreadings may be taken simultaneously andread
directly on the manometer if so desired.

4. Consult proper table for quantity of air.

If the external static pressure exceeds the minimum or
maximum allowable statics, check for closed dampers, dirty
filters, undersized or poorly laid out ductwork.
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S-201 CHECKING TEMPERATURE RISE

Temperatureriseisrelated to the BTUH output of the unitand
the amount of air (CFM) circulated over the heat exchanger.

All units are designed for a given range of temperature
increase. This is the temperature of the air leaving the unit
minus the temperature of the air entering the unit.

The more air (CFM) being delivered through a given unit the
lesstherise will be; sothe less air (CFM) being delivered, the
greater the rise. The temperature rise should be adjusted in
accordance to a given unit specifications and its external
static pressure.

1. Check BTUH input to unit do not exceed input rating
stamped on rating plate.

2. Take entering and leaving air temperatures.

Selectthe proper speedtap or dip switch setting for direct
drive units.

4. For gas heat units, the airflow must be adjusted so that
the air temperature rise falls within the ranges given
stated on Data Plate by adjusting the variable pitch
sheave on the motor (see Blower Performance section
in appropriate Spec Sheet Manual for correct pulley
adjustment).

5. Take motoramperage drawto determine thatthe motoris
notoverloaded during adjustments.

CHECKING TEMPERATURE RISE
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S-205 CHECKING BELT TENSION

NOTE: Section on high static tables may require a field motor
change.

BELT DRIVE MODELS ONLY

TENSION AND ALIGNMENT ADJUSTMENT

Check drive for adequate run-in belt tension. Correct belt
tension is very important. A belt that is loose will have a
substantially shorter life, and a beltthatis too tight may cause
premature motor and bearing failure. Correct belttension on
these units can be checked by measuring the force required
to deflectthe belt 1/8" at the midpoint of the span length (See
DRIVEBELT TENSION ADJUSTMENT Figure). Belttension
force can be measured using a belttension gauge, available
through most belt manufacturers. The correct deflection
force is 5 Ibs. for a new belt and 3.5 Ibs. for a belt that has
been runin. New belt tension includes initial belt stretch.

When new V-belts are installed on a drive, the initial tension
will drop rapidly during the first few hours. Check tension
frequently during the first 24 hours of operation. Subsequent
retensioning should fall between the minimum and maximum
force. To determine the deflection distance from the normal
position, use a straightedge or stretch a cord from sheave to
sheave touse as areference line. On multiple beltdrives, an
adjacent undeflected belt can be used as a reference.

SPAN LENGTH )

DEFLECy
10
FORCE p

*Apply force to the center of the span.

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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SERVICING

DRIVEBELT TENSION ADJUSTMENT VL & VM SHEAVES ADJUSTMENT

3-6 TON MODELS 1. Loosen set screw “B” using a 5/32" Allen key.

2. Making half or full turns from closed position, adjust

SMALL sheave pitch diameter for desired speed. DONOT OPEN
TYPE SHEAVE DEFLECTIISN FORCE DEFLECTION MORE THAN FIVE FULL TURNS.
DIAMETER (Ibs) (in) 3. Tighten set screw “B” securely over flat.
BELT | DRIVE (in) USED NEW 4. Carefully put on belts and adjust belt tension. DO NOT
AX |Standard| 3.0t04.0|45+/-0.5| 5.0+/-0.5| 5/16 +/- 1/16 FORCEBELTSOVERGROOVES.

5. Ensure all keys are in place and the set screws tight
RECOMMENDED POUNDS OF FORCE PER BELT before starting drive. Recheck set screws and belt

tension after 24 hours service.

S-206 INDOOR FAN ROTATION CHECK
NOTE: Future adjustments should be made by loosening

Evaporator Fan Rotation Check (Three Phase Models  the belt tension and increasing or decreasing the pitch
Only) diameter of the sheave by half or full turns as required.

. . Readjust belt tension before starting drive.
Checkthatfan rotates counter-clockwise whenviewed from ) 9

the drive side of unit and in accordance with rotation arrow
shown on blower housing. If it does not, reverse any two
incoming power cables at Single Point Power Block. In this
case, repeat bearing check.

Do not attempt to change load side wiring. Internal wiring

assures all motors and compressors will rotate in correct Cn_! LA
direction once evaporator fan motor rotation check has been  Hom

made.

S-207 MOTOR SHEAVE ADJUSTMENT VL & VM

VL, VM, & 2vp VARIABLE PitcH KEY TyPE MoToR

SHEAUES NOTE: Do NOT operate sheave with flange projecting

The driving and driven motor sheaves should beinalignment  peyond the hub end.
with each other and the shafts parallel.
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DCC COMMERCIAL
3-6 Ton Packaged Air Conditioner Unit
WIRING DIAGRAMS
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UNIT WIRING DIAGRAMS DCC048-060XXX6B XXX**

[NOTE3
/ ™
[ D
/ - B
¥y BL
j [ ———————BL BKRD NOTE 4
3) | BL a
c 400 e RD Opm® et — [
o W J RD 4
v T RD==p(0) o = — (- 9
s L c BK /
PK B ® —_— — 3
BK _/ ol /
" L=y BKIOR :@- 2 6 .
B, L J L] = 0 T
R | | GND [
D — 1] <
BK Bt ol 2} ou
RD TOAQ
PK GR FEe
L
RD R PLF2 [@OQ % x O
PU1QB)®] £35 >
BL O 0
4D
BL <F5
YL- L=
YL—— 0n,-=
LVJB T ZES
- = =2
YL 3 " YLHOOF —[+Y1  H o W <1ZZ
oL I
181 GR|WH BRFU piF 1 PU1OO) y2 )E ons
5 RO — R (R 09
1 5 ® © M.HU_R:8O_ —Ir ¢ o Zaolk
W L w1 = L
® & ®|| len QO o (s ouwa
B —BRIOO) w2 =
Bl— TB1 T S
OR|BR [ YL RCCF O® @ Ligt , BLIOO— — (17 Ja &> u
i : M =5 OR—80— —Llo 77 <o
Pr e i O(0 C o n = é
SEE NOTE 2 PK PK — waon
I 1 f \ CONTROL BOX % I(JJJ a
YL L >
1 ) i
YL/PK BL/PK
pu d K ) E
=3
[n g
| HPS (@) ; o
K OOy
= LPS - a0
— >
W<t 3
P q = COMPONENT LEGEND mll - T Ora 3
SUPPLY VOLTAGE c CONTACTOR LOW VOLTAGE LOF s
— cM CONDENSER MOTOR Ewa
400/3/60 @mesem OPTIONAL HIGH VOLTAGH 1 <
COMP COMPRESSOR —-=--— OPTIONAL LOW VOLTAGE| Z2 >
EM EVAPORATOR MOTOR 0Z=
GND EQUPIMENT GROUND PIIRPIRING >0<o0
HPS HIGH PRESSURE SWITCH —_—— o TOK®
G LPS LOW PRESSURE SWITCH T T HIGHVOLTACE R
i LVJB LOW VOLTAGE JUNCTION BOX LOW VOLTAGE =V F= Q)
PLF FEMALE PLUG / CONNECTOR WIRE CODE Enyapoial
PM PHASE MONITOR BK BLACK
RCCF  RUN CAPACITOR FOR BL BLUE
COMPRESSOR FAN BR BROWN (O]
TB1 TERMINAL BLOCK (24V SIGNAL) GR GREEN
R TRANSFORMER OR ORANGE 2
= PK PINK —
- NOTES: PU PURPLE
RD RED Z
1. REPLACEMENT WIRE MUST BE SAME SIZE AND WH WHITE m
TYPE INSULATION AS ORIGINAL (AT LEAST 105/C) YL YELLOW
USE COPPER CONDUCTOR ONLY. BL/PK BLUE WITH PINK STRIP <
EM D 2. TO CHANGE EVAPORATOR MOTOR SPEED MOVE YLPK_YELLOW WITH PINK STRIP
\ s WHITE AND YELLOW LEADS FROM "3" AND "4" TO THERMOSTAT ,
"4" AND "5". IF BOTH LEADS ARE ENERGIZED, THE FIELD WIRING
HIGHER SPEED SETTING IS USED.
400V 3. USE COPPER CONDUCTORS ONLY
1 ++ USE N.E.C. CLASS 2 WIRE. W —wh——w
= 3 @‘ —GR— — G
® —RD — — R
pr— \3) — YL — =Y
24V SEE UNIT RATING PLATE FOR TYPE AND SIZE & o R
OF OVER CURRENT PROTECTION @‘ —oR— — o
SEE NOTE #2 TB1 STAT
| ; JUNCTION =~ | equiPMENT GROUND /7 |  wiTH Economizer opTioN
[ em ) TERMINAL - . H- —wi— —w
[0} 4 INTERNALTO mmn | FIELD GROUND = — GR— —0
(6} INTEGRATED CONTROL FIELD SPLICE v —RD— —R
© PLUG CONNECTION I | syyitch (Temp) —YL—-= v
PLF
SWITCH (PRESS.) *Z® | IGNITER nnre —BL——cC
OVERCURRENT - — OR=— =0
PROT. DEVICE STAT
2 STAGE COOLING
r W+ —wh— —w
© —GR— —g
|/——| Q‘ —RD— —R
S|
OBEEOO ©OEH——i ) Qr —n -
@ —PK — —Y2
© —BL — —¢C
TB1  THERMOSTAT ++ T ©+4+ —OorR——o0
STAT

400/3/60 0140L06081-A TB1

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCC048-060XXXBDXXXA*

o,
X

o ~w~ocoh

d

BK Ol
GR |
LS PLF2 (DO
PR B\®
| i
—eL =
BR —Y——
RD |_ LVJB :
\ ) A v IoOF —[+vi ~n
81 GR|WH " Pl 88— —lpe )&
ROIOO — |+R
RO
1 5 RCCF 0@ [® <J§-> ® :,HO_R;88— — |16 g
OO — [+ wi
| | | @ @ BR 5EBRIO0 g [ we \ 7
oR[BR| YL i BOOO- 12— | t-c” ) x
H|PU © @ @ OR—QO— — |10 T
[ — “D—OO]— ——S2  ++
[ 1 : | SEENOTE 2 PLF 1 vl —
[ B BX ]
v CONTROL BOX
RD YLIPK
RU L BK XN

SMOKE/FIRE DETECTOR

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

REPLACES JUMPER
P . B COMPONENT LEGEND FACTORY WIRING
e | INE VOLTAGE
SUPPLY VOLTAGE > CONTACTOR LOW VOLTAGE =
———
400/3/50 o CONDENSER MOTOR emese= OPTIONAL HIGH VOLTAGE L
EOLI COMBRESSOR —--— OPTIONAL LOW VOLTAGE O
EM EVAPORATOR MOTOR <
T2 C GND EQUPIMENT GROUND RS =
c ™ .. HPS HIGH PRESSURE SWITCH L p—— -
L LPS LOW PRESSURE SWITCH g HICH VOLTAGE ©)
I 13 C LVJB LOW VOLTAGE JUNCTION BOX LOW VOLTAGE >
T PLF FEMALE PLUG / CONNECTOR WIRE CODE T
RCCF  RUN CAPACITOR FOR BK BLACK o
C COMPRESSOR FAN BL BLUE =
@ TB1 TERMINAL BLOCK (24V SIGNAL) BR BROWN T
G TR TRANSFORMER GR GREEN
NOTES: OR ORANGE
CM PK PINK (D
1. REPLACEMENT WIRE MUST BE SAME SIZE AND PU PURPLE
TYPE INSULATION AS ORIGINAL (AT LEAST 1051C) RD RED P
1 USE COPPER CONDUCTOR ONLY. WH WHITE —
= 2. TO CHANGE EVAPORATOR MOTOR SPEED MOVE YL YELLOW =z
/\ WHITE AND YELLOW LEADS FROM "3" AND "4" TO BL/PK BLUE WITH PINK STRIP
EM L) "4" AND "5". IF BOTH LEADS ARE ENERGIZED, THE YL/PK_YELLOW WITH PINK STRIP. m
HIGHER SPEED SETTING IS USED. THERMOSTAT
++
3. USE COPPER CONDUCTORS ONLY FIELD WIRING <
400V ++ USE N.E.C. CLASS 2 WIRE. NO ECONOMIZER ;
= -w
3 - G
A - R
—— 1R —y
Y Y Yo
24v SEE UNIT RATING PLATE FOR TYPE AND SIZE R
OF OVER CURRENT PROTECTION _5
SEE NOTE #2 STAT
;
5 JUNCTION =+ | EQuiPMENT GROUND /7 | wiTh EconomizER opTiON
I 2 —WH— —
EM )C TERMINAL == N WH w
FIELD GROUND = —GR— —
@ 4 INTERNAL TO s GRou = GR—= =0
O INTEGRATED CONTROL FIELD SPLICE \v —RD — —R
5, Y
6 PLUG CONNECTION E1 | syyi7cH (TEMP) oo
PLF
SWITCH (PRESS.) *&® | IGNITER annr —BL— —C
OVERCURRENT 5 — OR— —0
PROT. DEVICE STAT
2 STAGE COOLING
W —wi——w
© —GR— —G
|/_ @1 —RD— —R
@ @ 3, —YL - -V
: O+ —PK— -2
L1 ©+4 —BL——c
TB1  THERMOSTAT ++ ©+ —or——0o
400/3/50 0140L04819-A 81 STAT

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCCO72XXXEB XX X**

BR I—RD
RD BK
RD—— g [
I“:'G EBTDR - @ ;i)?
BL = L WO ¢
FMR-R —GR . R
FMR-C e COM Rb PRI Lw ?_—l
C Bl BL
T —l sL—
=5 M= m2a| py
4
RD 0 -
OR OR RD 0 I
Bl / |<7:
8 0w
! IPno
6 (=
0 w X
Q e (@]
BK BL Z5 >
- : 128
<2
BL < E )
RD B =2
BL PU WH- T (%) =
[ H £z 3
E
0 QO XS zh
= 1 R z
\\? . & @ 1 RD 8 M oo
c —=GR: n
&Y ® OO 29 (s chc
BR BR1OQO w2\ 7 = w
O @@ e o6 OuWa
BC RccF BL SRIOO) A S0
PLF1] g —PK T > W
RO s2 [
PK . — w<o
gk RP OR | K Pk O S1 n=g
PK — controLeox | T w2
I ] 3 rwI
+ oono
[ ——T Lo >
b BK YL/PK w>DkE
bR D nmQo X
RU L BK | 1| i o 0 W
iy XX Gl
EM LRS HPS SWgy
cM O03a
- a0y
= = a0 ¢
— dw>D
L1 2 L3 COMPONENT LEGEND FACTOR! WIRING W< g
SUPPLY VOLTAGE L COMPONENTILEGEND e T Ora g
400350 = &= IOF S
BC BLOWER CONTACTOR AL PWaZ
c n 2 T c CONTACTOR HIGH VOLTAGE o) Z2s
f c™m CONDENSER MOTOR SZ>
f L % c 13 C CMR  CONDENSER MOTOR RELAY EELD WIRING ol
® ~ D COMP  COMPRESSOR @memes  HIGH VOLTAGE TOF W
DC DEFROST CONTROL ——— LOW VOLTAGE O wm > [®)
DFT DEFROST THERMOSTAT WIRE CODE TO>SA
ECON ECONOMIZER BK BLACK
EBTD  ELECTRONIC BLOWER TIME DELAY BL BLUE
EMR EVAPORATOR MOTOR RELAY BR BROWN 0
R RELAY GR GREEN
— EM EVAPORATOR MOTOR OR ORANGE 2
Z FC FAN CAPACITOR i —_
1 GND EQUPIMENT GROUND RD RED
HPS HIGH PRESSURE SWITCH WH WHITE 2
PM HVDR  HIGH VOLTAGE DEFROST RELAY YL YELLOW m
BC LPS LOW PRESSURE SWITCH BUPK BLUE WITHPINK STRIP
11 LVDR LOW VOLTAGE DEFROST RELAY YL/PK YELLOW WITH PINK STRIP <
BC o LvJB LOW VOLTAGE JUNCTION BOX
—t EM 1 PB POWER DISTRUBTION BLOCK THERMOSTAT ;
BC PLF FEMALE PLUG / CONNECTOR FIELDWIRING ++
PM PHASE MONITOR
= 400V RVC REVERSING VAVLE COIL NO ECONOMIZER
= i 3 RCCF  RUN CAPACITOR FOR —WH— =W
Aoy COMPRESSOR AND FAN —GR——G
TB1 TERMINAL BLOCK (24V SIGNAL) — RD— —R
MR TR TRANSFORMER YL — — Y
EBTDR 24v NOTES:
1. REPLACEMENT WIRE MUST BE SAME SIZE AND —BL——C
TYPE INSULATION AS ORIGINAL (AT LEAST 105°C) —OR——0
USE COPPER CONDUCTOR ONLY. STAT
R 2. BEEUEE'T\‘PIEFE CgL,\A%l;CZT\(I:\)/TRSEONLY WITH ECONOMIZER OPTION
—_ WH=— —W
3. ECONOMIZER PLUG LOCATED IN THE RETURN AIR —GR— —G
COMPARTMENT. REMOVE MALE PLUG AND ATTACH —RD— —R
FEMALE PLUG TO ECONOMIZER ACCESSORY. —_—L—— Y
E @ —BL——C
= LPS SEE UNIT RATING PLATE FOR TYPE AND SIZE —OR——0
1 @ OF OVER CURRENT PROTECTION STAT
@ O 2 STAGE COOLING
HPS — WH— —W
—GR=— —G
—RD — —R
— l | J—l
] —PK — =Y2
OO OOEE) : —a-—c
\: — OR— —
THERMOSTAT ++ SEE NOTE 3 400/3/60 0140L06192-A o= STAT

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

43

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

DCH COMMERCIAL
3-6 Ton Packaged Heat Pump Unit
WIRING DIAGRAMS
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UNIT WIRING

DIAGRAMS

DCHO048-060XXX6B XXX**

DFT,

N

w

IS

1. REPLACEMENT WIRE MUST BESAMESIZE AND
TYPEINSULATION AS ORIGINAL (AT LEAST

105°C) USE COPPER GONDUCTOR ONLY.

FAN OPERATION IN HEATING MODE MAY REQUIRE MOVING

"D
—cOo— RD BK
Ly 171 - r o
T - BL @
| 12, T2 € BL
Bt oty T = J I
PU R
LPS PV cmc conTacTor ? o .
YUPK YUPK PR 7 | YL
BL
+ / BL B
y ] 1T
YL YL —BL-
BR
RD
GR |
PK PLF2[D@O
— PU %D(z &y
1¢
PLF 1 —WH: s J
Oe® L]
= T
% L —=0) T
— |42
WH E
o [oYeYo) . 2 €
Lo~ T N 3
L o L — | 1+wi/0
BR] — — |42l S
TBL, —OF o\ T
CBC IR )a
2
1 —_l%; — |12 4+
OR|BR| YL BR —+s1
PK -1
H|PU
I 1 CON'ROLBOX
YL 'Y
P SEE NOTE 2 T
BL/PK  BL/IPK
12345 B
EM
C GN PU
BL DFT g
. HPS
et | :LE RVC
L3 COMPONENT LEGEND FACTORY WIRING
CONTACTOR
CCR COMPRESSOR CONTACTOR RELAY em— INE VOLTAG E
CH CRANKCASEHEATER LOW VOLTAG E
CHS CRANKCASEHEATER SWITCH — - S— OPTIONAL HIGH
CM CONDENSER MOTOR VOLTAG E
cMC CONDENSER MOTOR CONTACTOR
COMP COMPRESSOR
DC DEFROST CONTROL FELD WIRING
DFT DEFRCST THERMOSTAT e e HIGH VOLTAG E
ECON ECONOMIZER = = LOW VOLTAG E
EM EVAFORATOR MOTOR
GND EQUIPMENTGROUND WIRE CODE
HPS HIGH PRESSURE SWITCH
HVDR H\GH VOLTAGE DEFF()SF RELAY BK BLAC K
LPS BL BLUE
LVIR LOWVOLTAGEDEFROST RELAY BR BROWN
LVIB LOW VOLTAGE JUNCTON BOX GR GREEN
PLF FEMALE PLUG / CONNECTOR RD RED
PM PHASEMONITOR PK PIN K
RVC REVERSING VALVECOIL PU PURPLE
RCCF RUNCAPACITOR FOR CONDENSER FAN OR ORANGE
TB1 TERMINAL BLOCK (24V SIGNAL) WH WHITE
TR TRANSFORMER YL YELLOW
RV REVERSING VALVE
NOTES:

WHITE LEAD FROM T3 TO T4 OR T5. MOVE LEAD AS REQUIRED| THERMOSTAT _ |
TO MEET STATIC/AIRFLOW REQUREMENTS FOR THE FIELD WIRING

APPLICAION. SEE PRODUCT SPECFICATIONS FOR(AIRFLOW
DATA, AND HEATER MININUM CFM) TABLES.

NO ECONOMZER

USE COPPER CONDUCTORS ONLY —WH— — W
++ USENE.C.CLASS2WIRE —GR——G
ECONOMIZER PLUG LOCATED IN THE RETURNAIR =—RD = — R
COMPARTMENT. REMOVE MALEPLUG AND ATTACH —_YL — —Yy

FEMALEPLUG TO ECONOMIZER ACCESSORY.

—BL—=C
—®R=—=0

TBL STAT
SEEUNIT RATING PLATE FOR TYPEAND SIZE WITH ECONOMIZER OPTION

OF OVER CLRRENT PROTECTION

THERMOSTAT ++

INTEGRATED CONTROL
PLUG CONNECTION [3 FIELD SPUCE

SWITCH(PRESS) *x® SWITCH(TEMP) "’F‘
R T

OVERCURRENT 5~ IGNITER
PROT. DEMCE

—WH— =W

—GR— —G

JuncTon - EQUIPMENTGROUNDI_)_I —RD— —R

TERMINAL  —— —_ — —y
INTERNAL TO gy FIELD GROUND =

—BL——C
—OR— =0
STAT

2 STAGE COOLING

\'/a = ~
OO OOET———

SEE NOTE 4

400/3/60 0140L06191-A

—WH— —w
—GR— —G
—RD— =R
—YL = =11
—PK— —=Y2
—BL——C
—OR=— =0
STAT

§

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

&) WARNING

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCHO72XXX6B XX X**

4
0
0
/
3
/
6
vl
n I
= L
IOAa
=
owd
=D >
D] 32E
—Pu+ =z D
E | <C
| L RO R | g g 2
C——GR; G Sm n. .2
] —T—CR-vH w1 (o =
WH - P -
CoRr-CRY B[ "2\ S =Z2g
o o )T T
= c 4\ OR ouno
= s2 Ox N
—BR: PR S1 RD Z 0o %
[~ ' P Owa
o PK BL So o
PK w
OMR) o e -~ B PK L.— Ro—| CHs iy % z o
f RD eV n=g
BL 2 BK - 1 s
[ X X ) BK ! SEE NOTE 4 w v
1 b 2 D | 0: LU <
1'BFT PU BR BK v | oon0
ke N U RP L@ >
| CH RrRD | I wo k=
I h RVC cM H mQ X
= »n w
= SEENOTE 4 _ - N % i
7 =
I ; i 8
& — — BL - — - —
RD O0=a
Bk a0y
o
L1 L2 L3 COMPONENT LEGEND FACTORY WIRING - n
S Vg e BC BLOWER CONTACTOR LINE VOLTAGE = 3:' w2
z 12 C C CONTACTOR T lowvouace W << <
c T W CCR COMPRESSOR CONTACTOR RELAY o o e OPTIONAL Or-ao
} @ @ c CH CRANKCASE HEATER HIGH VOLTAGE LOF
ot} CHS CRANKCASE HEATER SWITCH —— == —— OPTIONAL l: w2
. CHR CRANKCASE HEATER RELAY LOW VOLTAGE o) ZD s
cM CONDENSER MOTOR EIELD WIRNG 2Z=
CMR CONDENSER MOTOR RELAY e e HIGH VOLTAGE 0o~ o
COMP  COMPRESSOR ——  —— LOW\VOLTAGE IOk O
DC DEFROST CONTROL WIRE CODE 0Dz 0o
DFT DEFROST THERMOSTAT BK BLACK ==Z
ECON  ECONOMIZER BL BLUE IN0>ANn
EBTD ELECTRONIC BLOWER TIME DELAY o BGT?‘;"E‘Q
R EMR EVAPORATOR MOTOR RELAY o e (D
—--—C) > EM EVAPORATOR MOTOR e BINK
— == VWV p GND EQUPIMENT GROUND PU PURPLE
HPS HIGH PRESSURE SWITCH RD RED P
HVDR  HIGH VOLTAGE DEFROST RELAY WH WHITE —
LPS LOW PRESSURE SWITCH YL YELLOW
LVDR LOW VOLTAGE DEFROST RELAY BLPK BLUE WITH PINK STRIP Z
PLF FEMALE PLUG / CONNECTOR YUPK YELLOW WITH PINK STRIP m
PM PHASE MONITOR THERMOSTAT , o
RVC REVERSING VAVLE COIL FIELD WIRING <
RCCF  RUN CAPACITOR FOR NO ECONOMIZER
CONDENSER FAN ;
TB1 TERMINAL BLOCK (24V SIGNAL) W —wi——w
TR TRANSFORMER O —or--—c
NOTES: @ —RrRo--—R
1. REPLACEMENT WIRE MUST BE SAME SIZE AND Or —m—--v
TYPE INSULATION AS ORIGINAL (AT LEAST 105('C)
USE COPPER CONDUCTOR ONLY. OF —bBL——cC
2. USE COPPER CONDUCTORS ONLY & —or—— o
++ USE N.E.C. CLASS 2 WIRE TB1 STAT
3. ECONOMIZER PLUG LOCATED IN THE RETURN AIR WITH ECONOMIZER OPTION
COMPARTMENT. REMOVE MALE PLUG AND ATTACH —
FEMALE PLUG TO THE ECONOMIZER ACCESSORY. —WH= —w
4. CRANKCASE HEATER, CRANKCASE HEATER RELAY, —GR— —0
AND CRANKCASE HEATER SWITCH FACTORY —RD— —R
EQUIPPED WHEN REQUIRED. —v— —y
SEE UNIT RATING PLATE FOR TYPE AND SIZE
OF OVER CURRENT PROTECTION —BL——C
1 JUNCTION 4 | EQUIPMENT ,-'-, = OR=— —0
h’<\ [7 CHR TERMINAL == | GROUND STAT
[ SEE NOTE 4 AL amm | FIELD GROUND = 2 STAGE COOLING
CONTROL FELDSPUCE N — WH= —w
PLUG p— --
P PM CONNECTION = | switcH (TEMP)*B° 23 s
L @ T SWITCH (PRESS.) *z* IGNITER annr VL — —y1
OVERCURRENT
:@ PROT. DEVICE & — PK— —vy2
Gl —u-e
— OR— —0
] STAT
L OO0E®
THERMOSTAT ++ 400/3/60 0140L06197-A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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]
¥ DAarin Service Instructions

DCC Cooling/DCH Heat Pumps
Commercial Package Units
with R-410A Refrigerant
7.5-12.5 Tons & Accessories

Not for installation in the United States or Canada. This unit is for export only.

(COMMERCIAL|

This manual is to be used by qualified, professionally trained HVAC
technicians only. Daikin does not assume any responsibility for property
damage or personal injury due to improper service procedures or
services performed by an unqualified person.

RSDX6412007r2
Copyright ©2015-2016 DAIKIN COMPANY, L.P. November 2016
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IMPORTANT INFORMATION

Pride and workmanship go into every product to provide our customers with quality products. Itis possible, however,
that duringits lifetime a product may require service. Products should be serviced only by a qualified service technician
who is familiar with the safety procedures required in the repair and who is equipped with the proper tools, parts, testing
instruments and the appropriate service manual. REVIEW ALL SERVICE INFORMATION IN THE APPROPRIATE
SERVICE MANUAL BEFORE BEGINNING REPAIRS.

IMPORTANT NOTICES FOR CONSUMERS AND SERVICERS
RECOGNIZE SAFETY SYMBOLS,WORDSAND LABELS
— 4\ WARNING

This unit should not be connected to, or used in conjunction with, any devices that are not design certified for use with
this unit or have not been tested and approved by the manufacturer. Serious property damage or personal injury, reduced
unit performance and/or hazardous conditions may result from the use of devices that have not been approved or certified
by the manufacturer.

— 4} WARNING — 4\ WARNING
Only personnel that have been trained to install, adjust, Do not store combustible materials or use gasoline
service or repair (hereinafter, “service”) the equipment or other flammable liquids or vapors in the vicinity
specified in this manual should service the equipment. of this appliance as property damage or personal
The manufacturer will not be responsible for any injury injury could occur. Have your contractor point out
or property damage arising from improper service or and identify the various cut-off devices, switches,
service procedures. If you service this unit, you assume etc., that serves your comfort equipment
responsibility for any injury or property damage which = -

may result. In addition, in jurisdictions that require one
or more licenses to service the equipment specified in
this manual, only licensed personnel should service the
equipment. Improper installation, adjustment, servicing
or repair of the equipment specified in this manual, or
attempting to install, adjust, service or repair the
equipment specified in this manual without proper
training may result in product damage, property
damage, personal injury or death.

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing or installing this unit. Multiple power sources
may be present. Failure to do so may cause property damage, personal injury or death.

To locate an authorized servicer, please consult your telephone book or the dealer from whom you purchased this
product. For further assistance, please contact:

CONSUMER INFORMATIONLINE-DAIKINBRAND PRODUCTS
TOLL FREE 1-855-770-5678 (U.S. only)
email us at: customerservice@daikincomfort.com
fax us at: (713) 856-1821
(Not a technical assistance line for dealers.)
Outside the U.S., call 1-713-861-2500

(Not a technical assistance line for dealers.)
Your telephone company will bill you for the call.

2
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IMPORTANT INFORMATION

SAFE REFRIGERANT HANDLING

While these items will not cover every conceivable situation, they should serve as a useful guide.

— 4\ WARNING

Refrigerants are heavier than air. They can "push out”
the oxygen in your lungs or in any enclosed space.To
avoid possible difficulty in breathing or death:

» Never purgerefrigerant into an enclosed room or
space. By law, all refrigerants must be reclaimed.

* Ifanindoor leak is suspected, thoroughly ventilate
the area before beginning work.

* Liquid refrigerant can be very cold. To avoid possible
frostbite or blindness, avoid contact with refrigerant
and wear gloves and goggles. Ifliquid refrigerant
does contact your skin or eyes, seek medical help
immediately.

— 4\ WARNING

To avoid possible injury, explosion or death, practice
safe handling of refrigerants.

— 4\ WARNING

The compressor POE oil for R-410A units is
extremely susceptible to moisture absorption and
could cause compressor failure. Do not leave system
open to atmosphere any longer than necessary

for installation.

— 4\ WARNING

To avoid possible explosion:

* Never apply flame or steam to a refrigerant cylinder.
If you must heat a cylinder for faster charging,
partially immerse it in warm water.

* Never fill a cylinder more than 80% full of liquid
refrigerant.

e Never add anything other than R-22 to an R-22
cylinder or R-410A to an R-410A cylinder. The service
equipment used must be listed or certified for the type
of refrigerant used.

» Store cylinders in a cool, dry place. Never use a
cylinder as a platform or a roller.

— 4\ WARNING

To avoid possible explosion, use only returnable (not

disposable) service cylinders when removing refrig-

erant from a system.

» Ensure the cylinder is free of damage which could
lead to a leak or explosion.

» Ensure the hydrostatic test date does not exceed
5 years.

» Ensure the pressure rating meets or exceeds 400
Ibs.

When in doubt, do not use cylinder.

— 4\ WARNING

System contaminants, improper service procedure
and/or physical abuse affecting hermetic compressor
electrical terminals may cause dangerous system

venting.

The successful development of hermetically sealed refrigera-
tion compressors has completely sealed the compressor's
moving parts and electric motor inside a common housing,
minimizing refrigerant leaks and the hazards sometimes
associated with moving belts, pulleys or couplings.

Fundamental to the design of hermetic compressors is a
method whereby electrical current is transmitted to the
compressor motor through terminal conductors which pass
through the compressor housing wall. These terminals are
sealedin a dielectric material which insulates them from the
housing and maintains the pressure tight integrity of the
hermetic compressor. The terminals and their dielectric
embedment are strongly constructed, but are vulnerable to
careless compressor installation or maintenance proce-
dures and equally vulnerable to internal electrical short
circuits caused by excessive system contaminants.
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In either of these instances, an electrical short between the
terminal and the compressor housing may result in the loss
of integrity between the terminal and its dielectric embed-
ment. This loss may cause the terminals to be expelled,
thereby venting the vaporous and liquid contents of the
compressor housing and system.

Aventing compressor terminal normally presents no danger
to anyone, providing the terminal protective coveris properly
in place.

If, however, the terminal protective cover is not properly in
place, a venting terminal may discharge a combination of
(@ hotlubricating oil and refrigerant

(b) flammable mixture (if system is contaminated
with air)
in a stream of spray which may be dangerousto anyone inthe
vicinity. Death or serious bodily injury could occur.

Under no circumstances is a hermetic compressor to be
electrically energized and/or operated without having the
terminal protective cover properly in place.

See Service Section S-17 for proper servicing.
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PRODUCT IDENTIFICATION

The model and manufacturing number are used for positive identification of component parts used in manufacturing. Please

use these numbers when requesting service or parts information.

D C C 090 045 5

4,5,6 7,8,9 10 11 12

Brand
D  Daikin
Configuration
C  Commercial Standard Efficiency

Application
C Cooling
H Heat Pump

13

14 15 16

Revision Levels

Major & Minor
Factory-Installed Options
X No Options

Factory-Installed Options
X Standard Aluminized Heat Exchanger
S Stainless Steel Heat Exchanger

036
048
060
072
090

3 Tons
4 Tons
5Tons
6 Tons
7% Tons

102
120
180
240
300

Nominal Gross Cooling Capacity

8% Tons
10 Tons
15 Tons
20 Tons
25 Tons

Factory-Installed Options
X No Options
\Y Low-Leak Downflow Economizer’

2 Please use part number DPE36722 / DPE36724 / DPE36727 if Pow er Exhaust is required

Nominal Heating Capacity

Gas/Electric AIC H/P Factory-Installed Electric Heat
180 180,000 BTU/h XXX No Heat 030 30 kw
300 300,000 BTU/h 016 15kw 045 44 kW

350 350,000 BTU/h

W o wer

See product specifications for heat size(s) available for each capacity.

208-230/1/60 (United States)
208-230/3/60 (United States)
400/3/60 (Saudi Arabia)
400/3/50 (Kuwait)

m> o

Supply Fan/Drive Type/Motors
B Belt Drive
D Direct Drive

Voltage
460/3/60 (United States)
400/3/50 (Russia Daikin Brand)
400/3/50 (Russia Goodman Brand)
400/3/50 (Argentina)

Factory- Installed Options
Note: Not all options available for all products.

« Economizers (Downflow): Based on air conditions, can provide outside air to cool the space.

4
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PRODUCT IDENTIFICATION DCH**XXX**XXX

Daikin Commercial Multiposition Package Heat Pumps

Model # Description

Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase 60Hz. Belt Drive. Initial release of 7.5-12.5 Ton Daikin

DCH[090-150]XXX6BXXXAA branded models.

DCH[090-120] XXX6BXXXAB Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase 60Hz. Belt Drive with phase monitor

DCH150XXX6BXXXAD Daikin Commercial Package Heat Pump, Multiposition heat pump units, 400V 3 Phase 60Hz. Belt Drive with phase monitor

These units have R410A refrigerant
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PRODUCT IDENTIFICATION DCCH* XXX XXX

Daikin Commercial Multiposition Package Coolers

Model # Description

Daikin Commercial Package Cooler, Multiposition cooling units, 400V 3 Phase 60 Hz. Belt Drive. Initial release of 7.5-12.5 Ton Daikin branded
models.

Daikin Commercial Package Cooler, Multiposition cooling units, 400V 3 Phase 60 Hz. Belt Drive. Factory installed options (Low-Leak Downflow|
Economizer)

DCC[090-150]XXX6BXXXAA

DCC[090-150]XXX6BV XXAA

DCC[090-120] XXX6BXXXAB Daikin Commercial Package Cooler, Multiposition cooling units, 400V 3 Phase 60 Hz. Belt Drive with phase monitor

DCC150XXX6BXXXAB Daikin Commercial Package Cooler, Multiposition cooling units, 400V 3 Phase 60 Hz. Belt Drive with phase monitor

These units have R410A refrigerant

6
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PRODUCT DESIGN

UNIT LOCATION

&\ VARNING

To PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE,
PERSONAL INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE

OBSERVED WHEN INSTALLING THE UNIT.

IMPORTANT NOTE: Remove wood shipping rails and metal
shipping brace (if applicable) prior to installation of the uniton
aroof curb.

ALL INSTALLATIONS:

NOTE: Appliance is shipped from factory for vertical duct
application.

Proper installation of the unit ensures trouble-free operation.
Improper installation can result in problems ranging from
noisy operation to property or equipment damages, danger-
ous conditions that could resultin injury or personal property
damage. Give this booklet to the user and explain it's
provisions. The user should retainthese instructions for future
reference.

* For proper flame pattern within the heat exchanger and
proper condensate drainage, the unit must be mounted
level.

¢ The flue outlet must be at least 12 inches from any
opening through which flue gases could enter a building,
and at least three feet above any forced air inlet located
within ten feet. The economizer/manual fresh air intake/
motorized fresh air intake and combustion air inlet
mounted on the unit are not affected by this restriction.

* Toavoid possible corrosion of the heat exchanger, do not
locate the unit in an area where the outdoor air (i.e.
combustion air for the unit) will be frequently contami-
nated by compounds containing chlorine or fluorine.
Common sources of such compounds include swimming
pool chemicals and chlorine bleaches, paint stripper,
adhesives, paints, varnishes, sealers, waxes (which are
notyetdried) and solvents used during constructionand
remodeling. Various commercial and industrial processes
may also be sources of chlorine/fluorine compounds.

* To avoid possible illness or death of the building occu-
pants, do NOT locate outside air intake device (econo-
mizer, manual fresh air intake, motorized fresh air intake)
too close to an exhaust outlet, gas vent termination, or
plumbing vent outlet. For specific distances required,
consult local codes.

¢ Allow minimum clearances from the enclosure for fire
protection, proper operation, and service access (see
unit clearances). These clearances must be perma-
nently maintained.

* The combustion air inlet and flue outlet on the unit must
never be obstructed. If used, do not allow the econo-
mizer/manualfresh airdamper/ motorized freshairdamper
to become blocked by snow or debris. In some climates
or locations, it may be necessary to elevate the unit to
avoidthese problems.
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¢ Whenthe unitis heating, the temperature of the return air
entering the unit must be between 50° F and 100° F.

GROUND LEVEL INSTALLATIONS ONLY:

¢ When the unitis installed on the ground adjacent to the
building, a level concrete (or equal) base is recom-
mended. Prepare a base that is 3" larger than the
package unit footprint and a minimum of 3” thick.

* The base should also be located where no runoff of water
from higher ground can collect in the unit.

RooF ToP INSTALLATIONS ONLY:

* Toavoidpossible property damage or personalinjury, the
roof must have sufficient structural strength to carry the
weight of the unit(s) and snow or water loads as required
by local codes. Consult a structural engineer to deter-
mine the weight capabilities of the roof.

¢ The unit may be installed directly on wood floors or on
Class A, Class B, or Class C roof covering material.

* Toavoid possible personalinjury, a safe, flat surface for
service personnel should be provided.

¢ Asindicated onthe unitdata plate, aminimum clearance
of 36” to any combustible material is required on the
furnace access side of the unit. All combustible mate-
rials must be kept out of this area.

* This 36" clearance must also be maintained to insure
proper combustion air and flue gas flow. The combustion
airintake and furnace flue discharge must not be blocked
for any reason, including blockage by snow.

¢ Adequate clearances fromthe furnace flue discharge to
any adjacent public walkways, adjacentbuildings, build-
ing openings or openable windows must be maintainedin
accordance with the latest edition of the National Fuel
Gas Code (ANSIZ223.1)

e Minimum horizontal clearance of 48" fromthe furnace flue

discharge to any electric meters, gas meters, regulators
and relief equipmentis required.

UNIT PRECAUTIONS
. Do not stand or walk on the unit.

e Do not drill holes anywhere in panels or in the base
frame of the unit except where indicated. Unitaccess
panels provide structural support.

* Donotremove any access panels until unit has been
installed on roof curb or field supplied structure.

Do not roll unit across finished roof without prior
approval of owner or architect.

» Donotskid orslide on any surface as this may damage
unit base. The unit must be stored on a flat, level
surface. Protect the condenser coil because it is
easilydamaged.


http://www.manualslib.com/

PRODUCT DESIGN

Roor CURB INSTALLATIONS ONLY:

Curb installations must comply with local codes and should
be doneinaccordance with the established guidelines of the
National Roofing Contractors Association.

Proper unit installation requires that the roof curb be firmly
and permanently attached to the roof structure. Check for
adequate fastening method prior to setting the unit on the
curb.

Full perimeter roof curbs are available from the factory and are
shipped unassembled. Field assembly, squaring, leveling
and mounting on the roof structure are the responsibility of the
installing contractor. Allrequired hardware necessary forthe
assembly of the sheet metal curb is included in the curb
accessory.

&\ VARNING

To PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE,
PERSONAL INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE

OBSERVED WHEN INSTALLING THE UNIT.

¢ Sufficient structural support mustbe determined prior to
locating and mounting the curb and package unit.
¢ Ductwork must be constructed using industry guide-
lines. The duct work must be placed into the roof curb
before mounting the package unit. Our full perimeter
curbs include duct connection frames to be assembled
with the curb. Cantilevered type curbs are not available
from the factory.
e Curbinsulation, cantstrips, flashing and general roofing
material are furnished by the contractor.
The curbs must be supported on parallel sides by roof
members. The roof members must not penetrate supply and
return ductopening areas as damage to the unit mightoccur.

NOTE: The unit and curb accessories are designed to
allow vertical duct installation before unit placement. Duct
installation after unit placement is not recommended.

&\ cruton

ALL CURBS LOOK SIMILAR. TO AVOID INCORRECT CURB POSITIONING,
CHECK JOB PLANS CAREFULLY AND VERIFY MARKINGS ON CURB
ASSEMBLY. INSTRUCTIONS MAY VARY IN CURB STYLES AND SUPERCEDE
INFORMATION SHOWN.

See the manual shipped with the roof curb for assembly and
installation instructions.

8
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CLEARANCES

*In situations that have multiple units, a 48" minimum
clearance is required between the condenser coils.

UNIT CLEARANCES

Adequate clearance around the unitshould be keptfor safety,
service, maintenance, and proper unit operation. A total
clearance of 75” on the main control panel side of the unitis
recommended to facilitate possible fan shaft, coil, electric
heat and gas furnace removal. A 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 unitmust
not be installed beneath any obstruction. The unitshould be
installed remote from all building exhausts to inhibitingestion
of exhaust air into the unit fresh air intake.

ProTrUSION

Inspect curb to ensure that none of the utility services
(electric) routed through the curb protrude above the curb.

&\ cruTon

IF PROTRUSIONS EXIST, DO NOT ATTEMPT TO SET UNIT ON CURB.
INFORMATION SHOWN.

ELECTRICAL WIRING

&\ WARNING
HIGH VOLTAGE !

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

T
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PRODUCT DESIGN

& VARNING
HIGH VOLTAGE !

To AVOID PERSONAL INJURY OR DEATH DUE TO ELECTRICAL
SHOCK, DO NOT TAMPER WITH FACTORY WIRING. THE
INTERNAL POWER AND CONTROL WIRING OF THESE UNITS
ARE FACTORY-INSTALLED AND HAVE BEEN THOROUGHLY
TEST PRIOR TO SHIPMENT. CONTACT YOUR LOCAL
REPRESENTATIVE IF ASSISTANCE IS REQUIRED.

8

&\ cruTion

TO PREVENT DAMAGE TO THE WIRING, PROTECT WIRING FROM SHARP
EDGES. FOLLOW NATIONAL ELECTRICAL CODE AND ALL LOCAL CODES
AND ORDINANCES. DO NOT ROUTE WIRES THROUGH REMOVABLE
ACCESS PANELS.

&\ cruTion

CONDUIT AND FITTINGS MUST BE WEATHER-TIGHT TO PREVENT WATER
ENTRY INTO THE BUILDING.

For unit protection, use a fuse or HACR circuit breaker that
is in excess of the circuit ampacity, but less than or equal to
the maximum overcurrent protection device. DO NOT EX-
CEED THE MAXIMUM OVERCURRENT DEVICE SIZE
SHOWN ON UNIT DATA PLATE.

Allline voltage connections must be made through weather-
proof fittings. All exterior power supply and ground wiring
must be in approved weatherproof conduit.

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 tempera-
ture limitations for Type T wire (63°F/35°C rise).

The main power supply shall be three-phase, three wire. The
unit is factory wired for the voltage shown on the unit’'s data
plate.

Main power wiring should be sized for the minimum wire
ampacity shown on the unit's database. Size wires in
accordance with the ampacity tables in Article 310 of the
National Electrical Code. Iflongwires are required, itmay be
necessary to increase the wire size to prevent excessive
voltage drop. Wires should be sized for a maximum of 3%
voltage drop.

&\ cruTion

To AvOID PROPERTY DAMAGE OR PERSONAL INJURY DUE TO FIRE, USE

ONLY COPPER CONDUCTORS.
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&\ cruTon

To PREVENT IMPROPER AND DANGEROUS OPERATION DUE TO WIRING
ERRORS, LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING
CONTROLS. VERIFY PROPER OPERATION AFTER SERVICING.

NOTE: A weather-tight disconnect switch, properly sized
for the unit total load, must be field or factory installed. An
external field supplied disconnect may be mounted on the
exterior panel.

Ensure the data plate is not covered by the field-supplied
disconnect switch.
e Some disconnect switches are not fused. Protect the
power leads atthe point of distribution in accordance with
the unit data plate.

e The unit 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-
NFPA70). Agroundlugis provided forthis purpose. Size
grounding conductor in accordance with Table 250-95 of
the National Electrical Code. Do not use the ground lug
for connecting a neutral conductor.

» Connect power wiring to the middle contactor within the
main control box or to electrical power block if equipped.

|-
T T

P
e

pr=is

POWER
WIRING

| THERMOSTAT
WIRING
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PRODUCT DESIGN

Power
Wiring

Power and Low Voltage Block Locations for
2 Speed Models

&\ WARNING

FAILURE OF UNIT DUE TO OPERATION ON IMPROPER LINE VOLTAGE OR
WITH EXCESSIVE PHASE UNBALANCE CONSTITUTES PRODUCT ABUSE AND
MAY CAUSE SEVERE DAMAGE TO THE UNIT ELECTRICAL COMPONENTS.

AREAS WiTHoUT CoNVENIENCE OUTLET

Itis recommended that an independent 115V power source
be broughtto the vicinity of the roof top unit for portable lights
and tools used by the service mechanic.

NOTE: Refertolocal codes for requirements. These outlets
can also be factory installed.

UNITS INSTALLED ON RooF Tors

Main power and low voltage wiring may enter the unitthrough
the side or through the roof curb. Install conduit connectors
atthe desired entrance locations. External connectors must
be weatherproof. All holes in the unit base must be sealed
(including those around conduit nuts) to prevent water leak-
age into building. All required conduit and fittings are to be
field supplied.

Supply voltage to roof top unit must not vary by more than
10% of the value indicated on the unit data plate. Phase
voltage unbalance must not exceed 2%. Contact your local
power company for correction of improper voltage or phase
unbalance.

10
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DIAMETER 0.875" HOLE
DIAMETER 0.375" HOLE

AGH OLTAGE ENTRANCE ]
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ELECTRICAL ENTRANCE LOCATIONS

Unitis equipped with a Low Voltage Terminal Block and has
Single Pointwiring to the contactor or power block if equipped.

Low VoLTAace CoNTROL WIRING

1. A 24V thermostat must be installed for unit operation. It
may be purchased with the unit or field -supplied. Ther-
mostats 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
supply air, sunlight or other sources of heat. Follow
installation instructions packaged with the thermostat.

3. Use #18 AWG wire for 24V control wiring runs not
exceeding 75 feet. Use #16 AWG wire for 24V control
wiring runs not exceeding 125 feet. Use #14 AWG wire
for 24V control wiring runs not exceeding 200 feet. Low
voltage wiring may be National Electrical Code (NEC)
Class 2 where permitted by local codes.

4. Route thermostat wires from sub-base terminals to the
unit. Control wiring should enter through the duct panel
hole entrance locations or through the roof curb. Connect
thermostat and any accessory wiring to low voltage
terminal block TB1 in the main control box.

NOTE: Field-supplied conduit may need to be installed
depending on unit/curb configuration. Use #18 AWG solid
conductor wire whenever connecting thermostat wires to
terminals on sub-base. DO NOT use larger than #18 AWG
wire. A transition to #18 AWG wire may be required before
entering thermostat sub-base.

NOTE: Refer to unit wiring diagrams for thermostat
hookups.
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SYSTEM OPERATION DCCHF XXX XXX

Typical Package Cooling or Package Gas

= ) (a =)
Indoor Outdoor
Coil Coil
L]
Q‘g ®
E—ﬂ—‘%
Restrictor [
Orifice
Q] A} Assy
\_ | J
L |_-
Restrictor Orifice Assembly in Cooling Operation
I |
gy |__
Inthe cooling mode the orifice is pushed into its seat forcing refrigerant to flow through the metered hole in the center of the
orifice.
11
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SYSTEM OPERATION DCH**XXX** XXX

Typical Package Heat Pump
u @
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SYSTEM OPERATION

CIRCULATING AIR AND FILTERS
Ductwork

The supply duct should be provided with an access panel
large enough to inspect the air chamber downstream of the
heatexchanger. A cover should be tightly attached to prevent
air leaks.

Ductwork dimensions are shown in the roof curb installation
manual.

Ifdesired, supply and return duct connections to the unit may
be made with flexible connections to reduce possible unit
operating sound transmission.

CONDENSATE DRAIN CONNECTION

CoNDENSATE DRAIN CONNECTION

A 3/4”female NPT drain connection is supplied on the end of
the unitand bottom of the drain pan for condensate piping. An
external trap must be installed for proper condensate drain-
age

Base Rail\

Open Vent 2” Mii

See*N OTE

Roof Curb

- NOTE: Trap should be deep enough to offset maximum
unit static difference. A minimum 4” trap is recommended.

Drain Plug

Drain Connection

Install condensate drain trap as shown. Use 3/4" drain line
and fittings or larger. Do not operate without trap.

HorizoNnTAL DRAIN

Drainage of condensate directly onto the roof may be accept-
able; refertolocal code. Itis recommended that a small drip
pad of either stone, mortar, wood or metal be provided to
prevent any possible damage to the roof.

CLEANING

Duetothe factthatdrain pansin any air conditioning unit will
have some moisture inthem, algae and fungus will grow due
to airborne bacteria and spores. Periodic cleaning is neces-
sary to prevent this build-up from plugging the drain.
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STARTUP, ADJUSTMENTS, AND CHECKS

& VARNING

HIGH VOLTAGE! é

To AVOID PERSONAL INJURY OR DEATH DUE TO
ELECTRICAL SHOCK, BOND THE FRAME OF THIS UNIT TO
THE BUILDING ELECTRICAL GROUND BY USE OF THE
GROUNDING TERMINAL PROVIDED OR OTHER
ACCEPTABLE MEANS. DISCONNECT ALL POWER BEFORE
SERVICING OR INSTALLING THIS UNIT.

&\ cruTon

To PREVENT PROPERTY DAMAGE OR PERSONAL INJURY, DO NOT START
THE UNIT UNTIL ALL NECESSARY PRE-CHECKS AND TEST HAVE BEEN
PERFORMED.

-

& WARNING

MOVING MACHINERY HAZARD!

TO PREVENT POSSIBLE PERSONAL INJURY OR DEATH, DISCONNECT
POWER TO THE UNIT AND PADLOCK IN THE “OFF” POSITION BEFORE
SERVICING FANS.

CONTRACTOR RESPONSIBILITY
The installing contractor must be certain that:

*  Allsupply and return air ductwork is in place, properly
sealed, and corresponds with installation instructions.

. Allthermostats are mounted and wired in accordance
with installation instructions.

» All electric power, all gas, hot water or steam line
connections, and the condensate drain installation
have been made to each unit on the job. These main
supply lines must be functional and capable of operat-
ing all units simultaneously.

Requirements are metfor venting and combution air.
e Airfilters are in place.

* Inputrate andtemperature rise are adjusted per rating
plate.

e Return air temperature is maintained between 55°F
(13°C)and 80°F (27°C).

Roor CurB INSTALLATION CHECK

Inspectthe roof curb for correctinstallation. The unitand curb
assembly should be level. Inspect the flashing of the roof
mounting curb to the roof, especially at the corners, for good
workmanship. Also check for leaks around gaskets. Note
any deficiencies in a separate report and forward to the
contractor.

13
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SYSTEM OPERATION

OBsTRUCTIONS, FAN CLEARANCE AND WIRING

Remove any extraneous construction and shipping materials
that may be found during this procedure. Rotate all fans
manually to check for proper clearances and thatthey rotate
freely. Checkfor bolts and screws that may have jarred loose
during shipment to the job site. Retighten if necessary. Re-
tighten all electrical connections.

FieLpb Duct CONNECTIONS

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

FiLTER SECTION CHECK

Removefilter section access panels and check thatfilters are
properly installed. Note airflow arrows on filter frames.

AIR FLOW ADJUSTMENTS

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 onthe motor nameplate. Thetotal
airflow must not be less than that required for operation of the
electric heaters or the furnace.

If an economizer is installed, check the unit operating
balance with the economizer at full outside air and at
minimum outside air.

NOTE: Aiflow setting below 300 CFM /Ton is not
recommended, as evaporator freezing or poor unit
performance is possible.

SET EvAPORATOR FAN RPM

Actual RPM’s must be set and verified with a tachometer or
strobe light. With disconnect switch open, disconnect ther-
mostat wires from terminals Y and W. This will prevent
heating and mechanical cooling from coming on. Place a
jumper wire across terminals R and G at TB1 terminal block.
Close disconnect switch; evaporator fan motor will operate so
RPM can be checked.

For gas heat units, the airflow must be adjusted so that the
air temperature rise falls within the ranges given stated on
Data Plate.

EvaPoRATOR FAN RoTATION CHECK (THREE PHASE MODELS
ONLY)

Checkthat fan rotates clockwise when viewed from the drive
side of unit and in accordance with rotation arrow shown on
blower housing. Ifitdoes not, reverse any two incoming power
cables at Single Point Power Block. In this case, repeat
bearing check.

Do not attempt to change load side wiring. Internal wiring
assures all motors and compressors will rotate in correct
direction once evaporator fan motor rotation check has been
made.

14
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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 .

BELT DRIVE MODELS ONLY
The drive onthe supply fanis typically setinthe middle ofthe
RPM range. The drive motor sheave pitch diameter is field
adjustable for the required airflow.

Upon completion of the air flow balancing, we recommend
replacing the variable pitched motor sheave with a properly-
sized fixed sheave. A matching fixed sheave will provide
longer belt and bearing life and vibration free operation.
Initially, itis bestto have a variable pitched motor sheave for
the purpose of airflow balancing, but once the balance has
been achieved, fixed sheaves maintain alignment and mini-
mize vibration more effectively. For directdrive units, move fan
speed wire.

NORMAL SEQUENCE OF OPERATION

CooLING
Begin with power turned off at all disconnects.

1. Turnthermostat system switchto “Cool,” and fan switch
to“Auto” and turntemperature setting as high asitwill go.

2. Inspect all registers and set them to the normal open
position.

3. Turn on the electrical supply at the disconnect.

4. Turn the fan switch to the “ON” position. The blower
should operate after a 7 second delay.

5. Turnthe fan switch to “Auto” position. The blower should
stop after a 65 second delay.

6. Slowly lower the cooling temperature until first stage
COOL (LOW COOL) starts. The blower, both fans, and
first stage compressor should now be operating. Allow
the unit to run 10 minutes, make sure cool air is being
supplied by the unit.

7. Lowerthe cooling temperature further until second stage
COOL (HIGH COOL) starts. The blower, both fans, and
both compressors should now be operating. Allow the
unit to run 10 minutes, make sure cool air is being
supplied by the unit.

8. Turn the temperature setting to the highest position,
stopping the unit. The indoor blower will continue to run
for 65 seconds.

9. Turnthe thermostat system switch to “OFF” and discon-
nect all power when servicing the unit.
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SYSTEM OPERATION

& VARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

HeaT Pump

10. Check the cooling mode for the heat pump in the same
manner as above. Thereversing valve is energized when
the thermostat is placed in the cooling position. A
clicking sound should be noticeable from the reversing
valve. By lowering the temperature setting to call for
cooling, the contractor is energized. The compressor,
blower and fan should then be running. Afterthe cooling
mode is checked out, turn the thermostat system switch
to “OFF”.

11. Turn the thermostat system switch to “HEAT” and fan
switch to “AUTO”.

12. Slowly raise the heating temperature setting. When the
heating first stage makes contact, stop raising the
temperature setting.. The compressor, blower and fan
should now be running with the reversing valve inthe de-
energized (heating) position. After giving the unittime to
settle out, make sure the unit is supplying heated air.

13. Ifthe outdoor ambientis above 80°F, the unitmay trip on
its high pressure cutout when on heating. The compres-
sor should stop. The heating cycle must be thoroughly
checked, so postpone the test to another day when
conditions are more suitable but-DONOT FAILTO TEST.

If the outdoor ambient is low and the unit operates
properly on the heating cycle, you may check the
pressure cutout operation by blocking off the indoor
return air until the unit trips.

14. If unit operates properly in the heating cycle, raise the
temperature setting until the heating second stage makes
contact. Supplementalresistance heat, ifinstalled should
now come on. Make sure it operates properly.

NOTE: If outdoor thermostats are installed the outdoor
ambient must be below the set point of these thermo-
stats for the heaters to operate. It may be necessary to
jumper these thermostats to check heater operation if
outdoor ambient is mild.

15. For thermostats with emergency heat switch, return to
step 11. The emergency heat switch is located at the
bottom of the thermostat. Move the switch to emergency
heat. The heat pump will stop, the blower will continue to
run, all heaters will come on and the thermostat emer-
gency heat light will come on.

16. If checking the unit in the wintertime, when the outdoor
coilis cold enoughto actuate the defrost control, observe
at least one defrost cycle to make sure the unit defrosts
completely.
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HEAT PUMP OPERATION

CooLING CYCLE

When the heat pump is in the cooling cycle, it operates
exactly asa Summer Air Conditioner unit. Inthis mode, all the
charts and datafor service thatapply to summer air condition-
ing apply to the heat pump. Most apply on the heating cycle
exceptthat“condenser”becomes “evaporator”, “evaporator”
becomes“condenser”, “cooling” becomes “heating”.

HeaTing CycLE

The heat pump operates in the heating cycle by redirecting
refrigerant flow through the refrigerant circuit external to the
compressor. Thisis accomplished with through the reversing
valve. Hot discharge vapor from the compressoris directed to
the indoor coil (evaporator on the cooling cycle) where the
heat is removed, and the vapor condenses to liquid. It then
goes through the expansion device to the outdoor coil
(condenser on the cooling cycle) where the liquid is evapo-
rated, and the vapor goes to the compressor.

When the solenoid valve coil is operated either from heating
to cooling orvice versa, the pistoninthe reversing valve tothe
low pressure (high pressure) reverse positionsinthe revers-
ingvalve.

The following figures show a schematic of aheatpump onthe
cooling cycle and the heating cycle. Inadditionto areversing
valve, aheatpumpis equipped with an expansion device and
check valve for the indoor coil, and similar equipment for the
outdoor coil. Itis also provided with a defrost control system.

The expansion devices are flowrator distributors and perform
the same function on the heating cycle as on the cooling
cycle. The flowrator distributors also act as check valves to
allow forthe reverse of refrigerant flow.

COOLING
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SYSTEM OPERATION

HEATING
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Whenthe heat pumpis on the heating cycle, the outdoor coil
is functioning as an evaporator. The temperature of the
refrigerantin the outdoor coil must be below the temperature
of the outdoor air in order to extract heat from the air. Thus,
the greater the difference inthe outdoor temperature and the
outdoor coiltemperature, the greater the heating capacity of
the heatpump. This phenomenonis a characteristic of a heat
pump. Itisagood practice to provide supplementary heat for
all heat pump installations in areas where the temperature
drops below 45° F. It is also a good practice to provide
sufficient supplementary heat to handle the entire heating
requirement should there be a componentfailure of the heat
pump, such as a compressor, or refrigerant leak, etc.

Since the temperature of the refrigerant in the outdoor coil on
the heating cycleis generally below freezing point, frost forms
on the surfaces of the outdoor coil under certain weather
conditions of temperature and relative humidity. Therefore, it
isnecessarytoreverse the flow of the refrigerant to provide hot
gas inthe outdoor coil to melt the frost accumulation. This is
accomplished by reversing the heat pump to the cooling
cycle. Atthe same time, the outdoor fan stops to hasten the
temperature rise of the outdoor coil and lessen the time
required for defrosting. The indoor blower continuestorunand
the supplementary heaters are energized.

16
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DerFrosT CoNTROL

NOTE: DCH models have one stage of mechanical heating.
The defrostaccumulation period will start when either first or
second stage defrostthermostat closes. Defrosttermination
occurs when both thermostats open or the 10 minute cycle
has completed.

During operation the power to the circuit board is controlled
by a temperature sensor, which is clamped to a feeder tube
entering the outdoor coil. Defrosttiming periods of 30,60 and
90 minutes may be selected by connecting the circuit board
jumper to 30, 60 and 90 respectively. Accumulation of time
for the timing period selected starts when the sensor closes
(approximately 31° F), and when the wall thermostat calls for
heat. Atthe end of the timing period, the unit’s defrost cycle
will be initiated provided the sensor remains closed. When
the sensor opens (approximately 75° F), the defrost cycle is
terminated and the timing period is reset. If the defrost cycle
is notterminated due to the sensortemperature, aten minute
override interrupts the unit’s defrost period.

REFRIGERATION SysTEM CHECKS

Ensure the hold-down bolts on the compressor are secure
and have not vibrated loose during shipment. Check that
vibration grommets have been installed. Visually check all
piping and clamps. The entire refrigeration system has been
factory charged and tested, making it unnecessary to field
charge. Factory charges are shown on the unit nameplate.

FiNaL SysTEm CHECKS

1. Check to see if all supply and return air grilles are
adjusted and the air distribution system is balanced for
the best compromise between heating and cooling.

2. Checkforairleaksinthe ductwork. See Sectionson Air
Flow Adjustments.

3. Make suretheunitisfree of “rattles”, and the tubing inthe
unit is free from excessive vibration. Also make sure
tubesorlines are notrubbing against each other or sheet
metal surfaces or edges. If so, correct the trouble.

4. Setthethermostat at the appropriate setting for cooling
and heating or automatic changeover for normal use.

5. Be sure the Owner is instructed on the unit operation,
filter, servicing, correct thermostat operation, etc.
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SCHEDULED MAINTENANCE

MAINTENANCE

&\ VARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

&\ VARNING

TO PREVENT PERSONAL INJURY OR DEATH DUE TO IMPROPER
INSTALLATION, ADJUSTMENT, ALTERATION, SERVICE OR
MAINTENANCE, REFER TO THIS MANUAL. FOR ADDITIONAL
ASSISTANCE OR INFORMATION, CONSULT A QUALIFIED INSTALLER,
SERVICE AGENCY OR THE GAS SUPPLIER.

&\ cruTon

SHEET METAL PARTS, SCREWS, CLIPS AND SIMILAR ITEMS INHERENTLY]
HAVE SHARP EDGES, AND IT IS NECESSARY THAT THE INSTALLER AND
SERVICE PERSONNEL EXERCISE CAUTION.

Preventive maintenance isthe bestway to avoid unnecessary
expense and inconvenience. Have this system inspected at
regularintervals by qualified service personnel, atleasttwice
a year. Routine maintenance should cover the following
items:

1. Tighten all belts, set screws, 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.

. Align or replace belts as needed.

. Replace filters as needed (see below).

. Check for blockage of condensate drain.
. Check power and control voltages.

. Checkrunningamperage.

© 0 N O O b~ W

. 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 set screws.
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FiLTERS

&\ crution

To PREVENT PROPERTY DAMAGE DUE TO FIRE AND LOSS OF
EQUIPMENT EFFICIENCY OR EQUIPMENT DAMAGE DUE TO DUST AND LINT
BUILD UP ON INTERNAL PARTS, NEVER OPERATE UNIT WITHOUT AN AIR
FILTER INSTALLED IN THE RETURN AIR SYSTEM.

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

Dirty filters are the most common cause of inadequate
heating or cooling performance. Filter inspection should be
made at least every two months; more often if necessary
because of local conditions and usage.

Dirty throwaway filters should be discarded and replaced with
a new, clean filter.

Disposable return airfilters are supplied with this unit. See the
unit Specification Sheet for the correct size and part number.
Toremove thefilters, remove thefilter access panelonreturn
side of the unit.

CaBINET FiNISH MAINTENANCE

Use a fine grade automotive wax on the cabinet finish to
maintain the finish’s original high luster. This is especially
important in installations with extended periods of direct
sunlight.

CLeAN Ourtsipe CoiL (QUALIFIED SERVICER ONLY)

The coilwiththe outside air flowing over it should be inspected
annually and cleaned as frequently as necessary to keep the
finned areas free of lint, hair and debris.

ConNDENSER AND INDUCED DRAFT MOTORS

Bearings on the condenser fan motors and the combustion
fan motor are permanently lubricated. No additional oiling is
required.

LUBRICATION

The fan shaft bearings, the 1 to 2 HP supply fan motors, the
condenser fan motors and compressors are permanently
lubricated.

FuncTioNAL PARTS

Refer to the unit Parts Catalog for a list of functional parts.
Parts are available from your distributor.
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SERVICING DCCH*FXXXF*FXXX

COOLING ANALYSIS CHART

) Unsatisfactory System
Complaint No Cooling ) Operating
Cooling
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Power Failure . Test Voltage S-1
Blown Fuse . LI Inspect Fuse Size & Type S-1
Unbalanced Power, 3PH . LI Test Voltage S-1
Loose Connection ° . . Inspect Connection - Tighten S-2,S-3
Shorted or Broken Wires ® o 0 o 0 o Test Circuits With Ohmmeter S-2,S-3
Open Fan Overload LI Test Continuity of Overload S-17A
Faulty Thermostat . LI . Test Continuity of Thermostat & Wiring S-3
Faulty Transformer ° ° Check Control Circuit with Voltmeter S-4
Shorted or Open Capacitor ° oo o o Test Capacitor S$15
Internal Compressor Overload Open . Test Continuity of Overload S-17A
Shorted or Grounded Compressor . . Test Motor Windings S-17B
Compressor Stuck . LY Use Test Cord S-17D
Faulty Compressor Contactor . oo Test Continuity of Coil & Contacts S-7,S-8
Faulty Fan Relay . Test Continuity of Coil And Contacts S-7
Open Control Circuit . Test Control Circuit with Voltmeter S-4
Low Voltage ° oo Test Voltage S-1
Faulty Evap. Fan Motor . . Repair or Replace S-16
Shorted or Grounded Fan Motor . o | Test Motor Windings S-16
Improper Cooling Anticipator . . Check Resistance of Anticipator S-3B
Shortage of Refrigerant ol e . Test For Leaks, Add Refrigerant S-101,103
Restricted Liquid Line ol e . ® |Remowe Restriction, Replace Restricted Part S112
Dirty Air Filter L] o o . Inspect Filter-Clean or Replace
Dirty Indoor Coil . oo ° Inspect Coil - Clean
Insufici , Indoor Coil ° ol e R Check Blower Speed and Rotation, Belt, Pulleys, S-200,205,
nsufficient air across Indoor Coi Niict Statie_Eiltar 206 207
Too much air across Indoor Coil . Reduce Blower Speed, Check Pulley Adjustment S-205, 207
Overcharge of Refrigerant oo . ® | e |Recover Part of Charge S113
Dirty Outdoor Coil o e e . e |Inspect Coil - Clean
Noncondensibles ol e L] ® |Recover Charge, Evacuate, Recharge S114
Recirculation of Condensing Air ol e L] ® |Remove Obstruction to Air Flow
Infiltration of Outdoor Air L] o o Check Windows, Doors, Vent Fans, Etc.
Improperly Located Thermostat . . Relocate Thermostat
Air Flow Unbalanced ] . Readjust Air Volume Dampers
System Undersized L] L] Refigure Cooling Load
Broken Internal Parts . Replace Compressor S115
Broken Valves . . ° Test Compressor Efficiency S104
Inefficient Compressor . . Test Compressor Efficiency S-104
Expansion Device Restricted o (o] e . . o |Remowe Restriction, Replace Expansion Device 111
Loose Hold-down Bolts . Tighten Bolts
Flowrator Not Seating Properly . . Check Flowrator & Seat or Replace Flowrator S111

e Cooling Cycle
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— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing or installing this unit. Multiple power sources

i

may be present. Failure to do so may cause property damage, personal injury or death.
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S-1 CHECKING VOLTAGE

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

1. Remove doors, control panel cover, etc. from unit being
tested.

With power ON:

— 4\ WARNING

Line Voltage now present.

2. Usingavoltmeter, measure the voltage across terminals
L1 and L2 of the contactor for single phase units, and L3,
for 3 phase units.

3. Noreading - indicates open wiring, open fuse(s) no power
or etc. from unit to fused disconnect service. Repair as
needed.

4. With ample voltage at line voltage connectors, energize
the unit.

5. Measure the voltage with the unit starting and operating,
and determine the unit Locked Rotor Voltage.

Locked Rotor Voltage is the actual voltage available at
the compressor during starting, locked rotor, or a stalled
condition. Measured voltage should be above minimum
listed in chart below.

To measure Locked Rotor Voltage attach a voltmeter to
therun"R"and common"C"terminals ofthe compressor,
ortothe T, and T, terminals of the contactor. Startthe unit
and allow the compressorto run for several seconds, then
shut down the unit. Immediately attempt to restart the
unit while measuring the Locked Rotor Voltage.

6. Voltmeter should read within the voltage tabulation as
shown. If the voltage falls below the minimum voltage,
checktheline wire size. Longruns of undersized wire can
cause lowvoltage. Ifwire size is adequate, notify the local
power company in regards to either low or high voltage.

Unit Supply Voltage
Voltage Min. Max.
208/230 198 253

400 360 440
460 437 506
575 546 604

20
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Three phase units require a balanced 3 phase power supply
to operate. Ifthe percentage of voltage imbalance exceeds
3% the unit must not be operated until the voltage condition
is corrected.

Max. Voltage Deviation
From Average Voltage
Average Voltage

% Voltage = X 100

Imbalance

Tofind the percentage of imbalance, measure the incoming
power supply.

L1-L2 =240V

L1-L3=232V Avg. V =710 =236.7
L2 - L3 =238V 3

Total 710V

240-236.7=+3.3
232-236.7=-4.7
238-236.7=+1.3

Tofind Max. deviation:

Max deviation was 4.7V

% Voltage Imbalance= 4.7 =1.99%

236.7

If the percentage of imbalance had exceeded 3%, it must be
determined if the imbalance is in the incoming power supply
or the equipment. To do this rotate the legs of the incoming
power and retest voltage as shown below.

OO
OO
OO
OO
OO
OO

L1-L2=240V
L1-L3=227V
L2 - L3 =238V

L1 L2

Rotate all 3 incoming
legs as shown.

L2

L1-L2=227V
L1-L3=238V
L2 - L3 =240V

L1 L2 L3

By the voltage readings we see that the imbalance rotated or
traveled with the switching of theincoming legs. Therefore the
imbalance lies within the incoming power supply.

Ifthe imbalance had not changed then the problem would lie
within the equipment. Check for current leakage, shorted
motors, etc.
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S-2 CHECKING WIRING

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

v

1. Checkwiring visually for signs of overheating, damaged
insulation and loose connections.

2. Use an ohmmeter to check continuity of any suspected
openwires.

3. Ifany wires must be replaced, replace with comparable
gauge and insulation thickness.

S-3 CHECKING THERMOSTAT, WIRING, AND

4.

Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

S-3B COOLING ANTICIPATOR

The cooling anticipator is a small heater (resistor) in the
thermostat. During the "off" cycle, it heats the bimetal
elementhelping the thermostat call for the next cooling cycle.
This prevents the room temperature from rising too high
before the system is restarted. A properly sized anticipator
should maintain room temperature within 1 1/2 to 2 degree
range.

The anticipator is supplied in the thermostat and is not to be
replaced. If the anticipator should fail for any reason, the
thermostat must be changed.

S-4 CHECKING TRANSFORMER

AND CONTROL CIRCUIT

ANTICIPATOR
— 4\ WARNING 3
THERMOSTAT WIRE SIZING CHART HIGH VOLTAGE!
MIN. COPPER WIRE Disconnect ALL power before servicing
SO ERER GAUGE (AWG) or installing this unit. Multiple power
25 feet 18 sources may be present. Failure to do so
50 feet 16 may cause property damage, personal injury
75 feet 14 Bl deathy
100 feet 14
125 feet 12 A step-down transformer (either 208-240, 460 or 575 volt pri-
150 feet 12 mary to 24 volt secondary) is provided with each unit. This

S-3A THERMOSTAT AND WIRING

— 4\ WARNING

Line Voltage now present.

With power ON, thermostat calling for cooling

1. Use avoltmeterto check for 24 volts at thermostat wires
C and Y in the unit control panel.

2. Novoltage indicates trouble in the thermostat or wiring.

3. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

Indoor Blower Motor
With power ON:

— 4\ WARNING

Line Voltage now present.

Set fan selector switch at thermostat to "ON" position.
2. With voltmeter, check for 24 volts at wires C and G.

No voltage indicates the trouble is in the thermostat or
wiring.
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allows ample capacity for use with resistance heaters.

— 4\ WARNING

Disconnect ALL power before servicing.

1.

Remove control panel cover to gain access to trans-
former.

With power ON:

— 4\ WARNING

Line Voltage now present.

2.

3.

Using avoltmeter, check voltage across secondary volt-
age side of transformer (R to C).

No voltage indicates faulty transformer, bad wiring, or bad
splices.

Check transformer primary voltage atincoming line volt-
age connections and/or splices.

If line voltage available at primary voltage side of trans-
former and wiring and splices good, transformer is inop-
erative. Replace.
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S-7 CHECKING CONTACTOR AND/OR RELAYS

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

The compressor contactor and other relay holding coils are
wired into the low or line voltage circuits. When the control
circuit is energized, the coil pulls in the normally open
contacts or opens the normally closed contacts. When the
coil is de-energized, springs return the contacts to their
normal position.

NOTE: Most single phase contactors break only one side of
the line (L1), leaving 115 volts to ground present at most
internal components.

1. Remove the leads from the holding coll.
2. Using an ohmmeter, test across the coil terminals.

If the coil does not test continuous, replace the relay or
contactor.

S-8 CHECKING CONTACTOR CONTACTS
SINGLE PHASE

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Disconnectthe wire leads fromtheterminal (T) side ofthe
contactor.

2. With power ON, energize the contactor.

22
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— 4\ WARNING

Line Voltage now present.

N

VOLT/OHM

XMETERq\/

--—- Ohmmeter for testing holding coil
—— Voltmeter for testing contacts
TESTING COMPRESSOR CONTACTOR
(Single Phase)

3. Using a voltmeter, test across terminals.

A. L1-L2-Novoltage.Checkbreakerorfusesonmain
power supply.

B. L2-T1-Novoltage indicates CC1 contacts open.
If a no voltage reading is obtained - replace the contactor.
THREE PHASE

Using a voltmeter, test across terminals.

A. L1-L2, L1-L3, and L2-L3 - If voltage is present,
proceedtoB. Ifvoltage is not present, check breaker
or fuses on main power supply..

B. T1-T2,T1-T3,andT2-T3-Ifvoltagereadings are not
the same as in "A", replace contactor.

el | (IO
/
VOLT/OHM | | =5

P —

--—- Ohmmeter for testing holding coil
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(ThreePhase)
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S-9 CHECKING FAN RELAY CONTACTS
DCG:

The fanrelays are incorporated into the control board. See
section S-313 for checking control board for single phase
gas models.

For 3 phase and beltdrive models, the procedure for testing
the fan relay contacts will be the same as checking the
compressor contactor contacts (See section S-8).

DCC/DCH:
The Electronic Blower Time Delay Relay isused on PSC and
beltdriven models.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

Checking EBTDR High Voltage Contacts

1. With power off, remove wires from terminals NC, COM,
andNO.

2. Using a VOM, check for resistance from NO to COM.
Shouldread open. Next, checkfor resistance from NCto
COM. Should read closed.

3. Ifnotasabove, replace EBTDR.

Checking EBTDR Contact Operation

With power on:

— 4\ WARNING

Line Voltage now present.

1. Setthe thermostat to the fan "on" position.

Check for 24 volts at the C and G terminals of the
EBTDR.

3. Ifnovoltage present, check fan circuit from thermostat.
If 24 volts present, proceed to step 4.

4. UsingaVOM, checkforline voltage from the purple wire
atthe transformer (terminal 3 on 240 volt units, terminal
20n 208 voltunits)toterminal NO onthe EBTDR. Should
read line voltage. If novoltage present, check line voltage
wiring in unit. If line voltage present, proceed to step 5.

5. UsingaVOM, checkforline voltage fromthe purple wire
atthe transformer (terminal 3 on 240 volt units, terminal
20n 208 voltunits) tothe COM terminal onthe EBTDR.
Shouldreadlinevoltage. If notas above, replace EBTDR.
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PSC equipped, single phase model coolers and heat pumps
have anisolation relay with a 240 volt holding coil in addition
to the EBTDR.

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

Testing relay holding coil
1. Remove the leads from the holding coil terminals 1 and
3.

2. Using an ohmmeter, test across the coil terminals 1 and
3. Ifthe coil does not test continuous, replace the relay.

Testing relay contacts

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

— 4\ WARNING

Line Voltage now present.

3. Apply 240 volts to coil terminals 1 and 3.

Using a VOM, check for 240 volts from terminals 3 and
1 of relay. Should read 240 volts. In no voltage, check
wiring from heaterkittorelay. If voltage present, proceed
to step 5.

5. UsingaVOM, checkfor240 volts from L1 at contactor to
terminal 4 of relay. Should read 240 volts. Next check
from L1 at contactor to terminal 2 of relay. Should read
240volts.

If not as above, replace relay.

On the 5 ton units with the EEM motor, a standard fan relay
is used.

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.
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Testing relay holding coil

1. Remove the leads from the holding coil.

2. Using an ohmmeter, test across the coil terminals 1 and
3. If the coil does not test continuous, replace the relay.

Testing relay contacts

4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

— 4\ WARNING

Line Voltage now present.

3. Apply 24 volts to coil terminals 1 and 3.

4. Using a VOM, check for 24 volts from terminals 3 and 2
of relay. Should read 24 volts. If no voltage, check low
voltage wiring fromtransformertorelay. If voltage present,
proceed to step 5.

5. Using a VOM, check for 24 volts from terminals 3 and 4
of relay. Should read 24 volts.

If not as above, replace relay.

S-11 CHECKING LOSS OF CHARGE PROTEC-
TOR

(Heat Pump Models)

The loss of charge protector senses the pressure inthe liquid
line and will openits contactsonadropin pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG. Itwillautomatically cut-in (close) at
approximately 50 PSIG.

Test for continuity usinga VOM and if not as above, replace
the control.

S-12 CHECKING HIGH PRESSURE CONTROL

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.
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The high pressure control senses the pressure in the
discharge line. If abnormally high discharge pressures
develop, the contacts of the control open, breaking the
control circuit before the compressor motor overloads. This
control is automatically reset.

1. Using an ohmmeter, check across terminals of high
pressure control, with wire removed. If not continuous,
the contacts are open.

3. Attach a gauge to the access fitting on the liquid line.

With power ON:

— 4\ WARNING

Line Voltage now present.

4. Startthe system and place a piece of cardboard in front
ofthe condenser call, raising the condensing pressure.

5. Checkpressure atwhichthe high pressure control cuts-
out.

L y

Ifit cuts-out at 660 PSIG + 10 PSIG, itis operating normally
(See causes for high head pressure in Service Problem
Analysis Guide). If it cuts out below this pressure range,
replace the control. The control should resetat 420 PSIG +
25 PSIG.

S-13 CHECKING LOW PRESSURE CONTROL

Thelow pressure control senses the pressure inthe suction
line and willopenits contacts onadrop in pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG + 7 PSIG. It will automatically cut-
in (close) at approximately 50 PSIG + 7 PSIG.

Test for continuity using a VOM and if not as above, replace
the control.

S-15 CHECKING CAPACITOR
CAPACITOR,RUN

A run capacitor is wired across the auxiliary and main
windings of a single phase permanent split capacitor motor.
The capacitors primary functionisto reduce the line current
while greatly improving the torque characteristics of amotor.
This is accomplished by using the 90° phase relationship
between the capacitor current and voltage in conjunction
with the motor windings so that the motor will give two phase
operation when connected to a single phase circuit. The
capacitor also reduces the line current to the motor by
improving the power factor.
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CAPACITOR, START
SCROLL COMPRESSORMODELS

Hard start components are notrequired on Scroll compressor
equipped units due toanon-replaceable check valve located
inthe discharge line of the compressor. However hard start
kits are available and may improve low voltage starting
characteristics.

This check valve closes off high side pressure to the compres-
sor after shut down allowing equalization through the scroll
flanks. Equalization requires only about one or two seconds
during which time the compressor may turn backwards.

Your unit comes with a 180-second anti-short cycle to
preventthe compressor from starting and running backwards.

MODELS EQUIPPED WITH A HARD START DEVICE

A start capacitor is wired in parallel with the run capacitor to
increase the starting torque. The start capacitor is of the
electrolytic type, rather than metallized polypropylene as
used in the run capacitor.

A switching device must be wired in series with the capacitor
to remove it from the electrical circuit after the compressor
starts to run. Not removing the start capacitor will overheat
the capacitor and burn out the compressor windings.

These capacitors have a 15,000 ohm, 2 watt resistor wired
acrossitsterminals. The object of the resistoristo discharge
the capacitor under certain operating conditions, rather than
having it discharge across the closing of the contacts within
the switching device such as the Start Relay, and to reduce
the chance of shock to the servicer. See the Servicing
Section for specific information concerning capacitors.

RELAY, START

A potential or voltage type relay is used to take the start
capacitor out of the circuit once the motor comes up to speed.
This type of relay is position sensitive. The normally closed
contacts are wired in series with the start capacitor and the
relay holding coil is wired parallel with the start winding. As
the motor starts and comes up to speed, the increase in
voltage across the start winding will energize the start relay
holding coil and open the contacts to the start capacitor.

Two quick ways to test a capacitor are a resistance and a
capacitance check.

S-15A RESISTANCE CHECK

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Discharge capacitor and remove wire leads.
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— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

/

OHMMETER

]

CAPACITOR

TESTING CAPACITOR RESISTANCE

2. Setanohmmeter on its highest ohm scale and connect
the leads to the capacitor -

a. Good Condition - indicator swings to zero and
slowly returns to infinity. (Start capacitor with
bleed resistor will not return to infinity. It will still
read the resistance of the resistor).

b. Shorted-indicator swingsto zero and stopsthere
-replace.

c. Open - no reading - replace. (Start capacitor
would read resistor resistance.)
S-15B CAPACITANCE CHECK

Using a hookup as shown below, take the amperage and
voltage readings and use them in the formula:

/

VOLTMETER
) "‘\

—

15 AMP
FUSE

/

AMMETER

v A4

CAPACITOR

TESTING CAPACITANCE

25


http://www.manualslib.com/

SERVICING

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM

resistor before handling.

Capacitance (MFD) = 2650 X Amperage
Voltage

S-16 CHECKING MOTORS

S-16A CHECKING FAN AND BLOWER MOTOR
WINDINGS (PSC MOTORS)

Applies only to units with PSC Motors

The auto reset fan motor overload is designed to protect the
motor against high temperature and high amperage condi-
tions by breaking the common circuit within the motor, similar
to the compressor internal overload. However, heat gener-
ated within the motor is faster to dissipate than the compres-
sor, allow at least 45 minutes for the overload to reset, then
retest.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Remove the motor leads from its respective connection
points and capacitor (if applicable).

2. Check the continuity between each of the motor leads.

3. Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

Ifthe windings do not test continuous or areading is obtained
from lead to ground, replace the motor.

S-17 CHECKING COMPRESSOR WINDINGS

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which
supports a hermetic compressor or electrical terminal
suddenly disintegrates due to physical abuse or as a
result of an electrical short between the terminal and
the compressor housing, the terminal may be
expelled, venting the vapor and liquid contents of the
compressor housing and system.
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Ifthe compressorterminal PROTECTIVE COVER and gas-
ket (if required) are not properly in place and secured, there
is a remote possibility if a terminal vents, that the vaporous
and liquid discharge can be ignited, spouting flames several
feet, causing potentially severe or fatal injury to anyone in its
path.

This discharge can be ignited external to the compressor if
the terminal cover is not properly in place and ifthe discharge
impinges on a sufficient heat source.

Ignition of the discharge can also occur atthe venting terminal
orinside the compressor, if there is sufficient contaminant air
present in the system and an electrical arc occurs as the
terminal vents.

Ignition cannot occur at the venting terminal without the
presence of contaminant air, and cannot occur externally
fromthe venting terminal withoutthe presence of an external
ignition source.

Therefore, proper evacuation of ahermetic systemis essen-
tial at the time of manufacture and during servicing.

Toreduce the possibility of external ignition, all open flame,
electrical power, and other heat sources should be extin-
guished or turned off prior to servicing a system.

S-17A RESISTANCE TEST
Each compressor is equipped with an internal overload.

The line breakinternal overload senses both motoramperage
and winding temperature. High motor temperature or amper-
age heats the disc causing it to open, breaking the common
circuit within the compressor on single phase units.

Heat generated within the compressor shell, usually due to
recycling of the motor, high amperage or insufficient gas to
cool the motor, is slow to dissipate. Allow at least three to
four hours for it to cool and reset, then retest.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so
may cause property damage, personal injury
or death.

v

1. Remove the leads from the compressor terminals.

— 4\ WARNING

See warnings S-17 before removing compressor
terminal cover.

2. Using anohmmeter, test continuity between terminals S-
R, C-R, and C-S, on single phase units or terminals T1,
T2 and T3, on 3 phase units.
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N NCove_~

TESTING COMPRESSOR WINDINGS

If either winding does not test continuous, replace the
compressor.

NOTE: Ifan open compressorisindicated, allow ample
time for the internal overload to reset before replacing
compressor.

S-17B GROUND TEST

If fuse, circuit breaker, ground fault protective device,
etc., has tripped, this is a strong indication that an
electrical problem exists and must be found and cor-
rected. The circuit protective device rating must be
checked, and its maximum rating should coincide with
that marked on the equipment nameplate.

With the terminal protective cover in place, it is accept-
able to replace the fuse or reset the circuit breaker ONE
TIME ONLY to see if it was just a nuisance opening. If
it opens again, DO NOT continue to reset.

— 4\ WARNING

Disconnect ALL power before servicing.

Disconnect all power to unit, making sure that all
power legs are open.

1. DO NOT remove protective terminal cover. Discon-
nect the three leads going to the compressor termi-
nals at the nearest point to the compressor.

2. ldentify the leads and using a Megger, Hi-Potential
Ground Tester, or other suitable instrument which
puts outavoltage between 300 and 1500 volts, check
for a ground separately between each of the three
leads and ground (such as an unpainted tube on the
compressor). Do not use a low voltage output
instrument such as a volt-ohmmeter.

HI-POT
U o |
COMPRESSOR GROUND TEST

3. If a ground is indicated, then carefully remove the
compressorterminal protective cover and inspect for
loose leads or insulation breaks in the lead wires.
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4. Ifnovisual problemsindicated, carefully remove the leads
at the compressor terminals.

— 4\ WARNING

Damage can occur to the glass embedded terminals if
the leads are not properly removed. This can result in
terminal and hot oil discharging.

Carefully retest for ground, directly between compressor
terminals and ground.

5. Ifgroundisindicated, replace the compressor.

S-17D OPERATION TEST

Ifthe voltage, capacitor, overload and motor winding test fail
to show the cause for failure:

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

1. Remove unitwiring from disconnect switch and wire atest
cord to the disconnect switch.

NOTE: The wire size ofthe testcord mustequal the line wire
size and the fuse must be of the proper size and type.

2. Withthe protective terminal cover in place, use the three
leads to the compressor terminals that were discon-
nected at the nearest point to the compressor and
connectthe common, startand run clipsto the respective
leads.

3. Connect good capacitors of the right MFD and voltage
rating into the circuit as shown.

4. With power ON, close the switch.

— 4\ WARNING

Line Voltage now present.

A. Ifthe compressor starts and continues to run, the cause
for failure is somewhere else in the system.

B. If the compressor fails to start - replace.

S-18 TESTING CRANKCASE HEATER (OPTIONAL
ITEM)

Note: Not all compressors use crankcase heaters.
The crankcase heater must be energized a minimum of
twenty-four (24) hours before the compressor is operated.
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Crankcase heaters are used to prevent migration or accumu-
lation of refrigerant in the compressor crankcase during the
off cycles and prevents liquid slugging or oil pumping on start
up. On some models, the crankcase heater is controlled by
acrankcase heaterthermostatthatis wired in series with the
crankcase heater.

Acrankcase heater will not prevent compressor damage due
to a floodback or over charge condition.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Disconnectthe heater lead in wires.

2. Using anohmmeter, check heater continuity - should test
continuous. If not, replace.

S-18A CHECKING CRANKCASE HEATER THER-
MOSTAT

Note: Not all models with crankcase heaters will have a
crankcase heater thermostat.

1. Installathermocouple type temperature testlead on the
discharge line adjacentto the crankcase heater thermo-
stat.

2. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. The
crankcase heaterthermostat should close at 67°F = 5°F.

3. Check the temperature at which the control opens its
contacts by raising the temperature of the control. The
crankcase heater thermostat should open at 85°F + 5°F.

4. Ifnotas above, replace control.

S-21 CHECKING REVERSING VALVE AND SO-
LENOID

Occasionally the reversing valve may stick in the heating or
cooling position or in the mid-position.

When stuck in the mid-position, part of the discharge gas
from the compressor is directed back to the suction side,
resulting in excessively high suction pressure. Anincrease
inthe suction line temperature throughthe reversing valve can
also be measured. Check operation of the valve by starting
the system and switching the operation from COOLING to
HEATING cycle.

If the valve fails to change its position, test the voltage (24V)
at the valve coil terminals, while the system is on the
COOLING cycle.

If no voltage is registered at the coil terminals, check the
operation of the thermostat and the continuity of the connect-
ing wiring from the "O" terminal of the thermostat to the unit.
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If voltage is registered at the coil, tap the valve body lightly
while switching the system from HEATING to COOLING,
etc. Ifthisfailsto cause the valve to switch positions, remove
the coil connector cap and test the continuity of the reversing
valve solenoid coil. If the coil does not test continuous -
replace it.

If the coil test continuous and 24 volts is present at the coil
terminals, the valve is inoperative - replace it.

S-24 TESTING DEFROST CONTROL

To checkthe defrost control for proper sequencing, proceed
as follows: With power ON; unit not running.

1. Jumper defrost thermostat by placing a jumper wire
across the terminals "DFT" and "R" at defrost control
board.

2. Connect jumper across test pins on defrost control
board.

3. Setthermostatto call for heating. System should gointo
defrost within 21 seconds.

4. Immediately remove jumper from test pins.

5. Using VOM check for voltage across terminals "C & O".
Meter should read 24 volts.

6. Using VOM check for voltage across fan terminals DF1
and DF2 onthe board. You should read line voltage (208-
230VAC)indicatingtherelayis openinthe defrostmode.

7. Using VOM check forvoltage across "W2 & C" terminals
onthe board. You should read 24 volts.

8. Ifnotas above, replace control board.

9. Set thermostat to off position and disconnect power
before removing any jumpers orwires.

NOTE: Remove jumper across defrost thermostat before
returning system to service.

S-25 TESTING DEFROST THERMOSTAT

1. Installathermocouple typetemperature testlead onthe
tube adjacent to the defrost control. Insulate the lead
point of contact.

2. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. On
2 and 2.5 ton units, it should close at 34°F + 5°F. On 3
thru 5 ton units, it should close at 31°F + 3°F.

3. Check the temperature at which the control opens its
contacts by raising the temperature of the control. On 2
and 2.5 ton units, it should open at 60°F + 5°F. On 3 thru
5 ton units, it should open at 75°F + 6°F.

4. Ifnotas above, replace control.
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TROUBLESHOOTING

THE FOLLOWING INFORMATION IS FORUSE BY QUALI-
FIED SERVICE AGENCY ONLY: OTHERS SHOULD NOT
ATTEMPT TO SERVICE THISEQUIPMENT.

Common Causes of Unsatisfactory Operation of Heat Pump
ontheHeating Cycle.

INADEQUATE AIR VoLUME THRoOUGH INDOOR ColL

When a heat pump is in the heating cycle, the indoor coil is
functioning asacondenser. Thereturn air filter must always
be clean, and sufficient air volume must pass through the
indoor coilto prevent excessive discharge pressure, and high
pressure cut out.

Outsipe AR INTO RETURN DucTt

Donotintroduce cold outside airinto the return duct of a heat
pump installation. For units with 2-speed motors, do not
allow air entering the indoor coilto drop below 65° F. Airbelow
thistemperature will cause low discharge pressure, thus low
suction pressure, and excessive defrost cycling resulting in
low heating output. It may also cause false defrosting.

UNDERCHARGE

Anundercharged heat pump on the heating cycle will cause
low discharge pressure resulting in low suction pressure and
frost accumulation on the outdoor coil.

PooRr “ TERMINATING” SENSOR CONTACT

The unit's defrost terminating sensor must make good
thermal contact with the outdoor coil tubing. Poor contact
may not terminate the unit’'s defrost cycle quickly enough to
preventthe unitfrom cutting out on high discharge pressure.

MALFUNCTIONING REVERSING VALVE - THIS MAY BE DUE TO:

1. Solenoid not energized - In order to determine if the
solenoid is energized, touch the nut that holds the
solenoid cover in place with a screwdriver. If the nut
magnetically holds the screwdriver, the solenoidis ener-
gized and the unit is in the cooling cycle.

2. Novoltageatunit’s solenoid - Check unitvoltage. Ifno
voltage, check wiring circuit.

3. Valve will not shift:
a. Undercharged - check for leaks;
b. Valve Body Damaged - Replace valve;

c. Unit Properly Charged - Ifitis on the heating cycle,
raise the discharge pressure by restricting airflow
through the indoor coil. If the valve does not shift, tap
it lightly on both ends with a screwdriver handle. DO
NOT TAP THE VALVE BODY. If the unit is on the
cooling cycle, raise the discharge pressure by restrict-
ing airflow through the outdoor coil. If the valve does not
shift after the above attempts, cut the unit off and wait
untilthe discharge and suction pressure equalize, and
repeat above steps. Ifthe valve does not shift, replace
it.
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S-50 CHECKING HEATER LIMIT CONTROL(S)

(OPTIONAL ELECTRICHEATERS)

Eachindividual heater element s protected with an automatic
rest limit control connected in series with each element to
preventoverheating of componentsin case of low airflow. This
limit control will open its circuit at approximately 150°F. to
160°F and close at approximately 110°F.

4 WARNING

Disconnect ALL power before servicing.

Remove the wiring from the control terminals.

Using an ohmmeter test for continuity across the nor-
mally closed contacts. No reading indicates the control
is open - replace if necessary. Make sure the limits are
cool before testing.

IF FOUND OPEN - REPLACE -DO NOT WIRE AROUND.
S-52 CHECKING HEATER ELEMENTS

Optional electric heaters may be added, in the quantities
shown in the spec sheet for each model unit, to provide
electric resistance heating. Under no condition shall more
heaters than the quantity shown be installed.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

Disassemble and remove the heating element(s).

2. Visually inspect the heater assembly for any breaks in
the wire or broken insulators.

3. Using an ohmmeter, test the element for continuity - no
reading indicates the element is open. Replace as
necessary.

To obtain the amount of subcooling subtract 109°F from
120°F.

The differenceis 11° subcooling. See the specification sheet
for the design subcooling range for your unit.
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S-100 REFRIGERATION REPAIR PRACTICE

— 4\ DANGER

Always remove the refrigerant charge in a proper
manner before applying heat to the system.

When repairing the refrigeration system:

— 4\ WARNING

Disconnect ALL power before servicing.

1. Never open a system that is under vacuum. Air and
moisture will be drawn in.

2. Plug or cap all openings.

Remove all burrs and clean the brazing surfaces of the
tubing with sand cloth or paper. Brazing materials do not
flow well on oxidized or oily surfaces.

4. Cleantheinside of all newtubing to remove oils and pipe
chips.

5. When brazing, sweep the tubing with dry nitrogen to
prevent the formation of oxides on the inside surfaces.

6. Complete anyrepairbyreplacingthe liquidline drierinthe
system, evacuate and charge.

BRAZING MATERIALS

Copper to Copper Joints - Sil-Fos used without flux (alloy
of 15% silver, 80% copper, and 5% phosphorous). Recom-
mended heat 1400°F.

Copper to Steel Joints - Silver Solder used without a flux
(alloy of 30% silver, 38% copper, 32% zinc). Recommended
heat - 1200°F.

S-101 LEAK TESTING

(NITROGEN OR NITROGEN-TRACED)

4\ WARNING

To avoid the risk of fire or explosion, never use
oxygen, high pressure air or flammable gases for leak
testing of arefrigeration system.

4\ WARNING

To avoid possible explosion, the line from the
nitrogen cylinder must include a pressure regulator
and a pressure relief valve. The pressure relief valve
must be set to open at no more than 150 psig.
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Pressuretestthe system using dry nitrogen and soapy water
tolocate leaks. If youwishto use aleak detector, charge the
system to 10 psi using the appropriate refrigerant then use
nitrogen to finish charging the system to working pressure,
then apply the detector to suspect areas. If leaks are found,
repairthem. After repair, repeatthe pressuretest. If noleaks
exist, proceed to system evacuation.

S-102 EVACUATION

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!
Failure to follow proper procedures may cause
property damage, personal injury or death.

This is the most important part of the entire service proce-
dure. The life and efficiency of the equipment is dependent
upon the thoroughness exercised by the serviceman when
evacuating air (non-condensables) and moisture from the
system.

Air in a system causes high condensing temperature and
pressure, resulting in increased power input and reduced
performance.

Moisture chemically reacts with the refrigerant oil to form
corrosive acids. These acids attack motor windings and
parts, causing breakdown.

The equipment required to thoroughly evacuate the system
is a high vacuum pump, capable of producing a vacuum
equivalent to 25 microns absolute and a thermocouple
vacuum gauge to give a true reading of the vacuum in the
system

NOTE: Never use the system compressor as a vacuum
pump orrunwhen under a high vacuum. Motor damage could
occur.

— 4 WARNING

Do not front seat the service valve(s) with the
compressor open, with the suction line of the
comprssor closed or severely restricted.

1. Connect the vacuum pump, vacuum tight manifold set
with high vacuum hoses, thermocouple vacuum gauge
and charging cylinder as shown.

2. Startthe vacuum pump and open the shut off valve to the
high vacuum gauge manifold only. After the compound
gauge (lowside) has droppedto approximately 29 inches
of vacuum, open the valve to the vacuum thermocouple
gauge. See that the vacuum pump will blank-off to a
maximum of 25 microns. A high vacuum pump can only
produce a good vacuum if its oil is non-contaminated.
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3. Ifthe vacuum pumpisworking properly, close the valve to
the vacuum thermocouple gauge and open the high and
low side valves to the high vacuum manifold set. With the
valve onthe charging cylinder closed, open the manifold
valve to the cylinder.

4. Evacuate the system to at least 29 inches gauge before
opening valve to thermocouple vacuum gauge.

5. Continue to evacuate to a maximum of 250 microns.
Close valve to vacuum pump and watch rate of rise. If
vacuum does notrise above 1500 microns inthree to five
minutes, system can be considered properly evacuated.

6. If thermocouple vacuum gauge continues to rise and
levels off at about 5000 microns, moisture and non-
condensables are still present. Ifgauge continuestorise
aleak is present. Repair and re-evacuate.

7. Close valvetothermocouple vacuum gauge and vacuum
pump. Shut off pump and prepare to charge.

S-103 CHARGING

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!

* Do not overcharge system with refrigerant.

* Do not operate unitin avacuum or at negative
pressure.

Failure to follow proper procedures may cause

property damage, personal injury or death.

— 4\ CAUTION

Only use refrigerant certified to AHRI standards. Used
refrigerant may cause compressor damage. The
manufacturer is not responsible for damage or the
need for repairs resulting from the use of unapproved
refrigerant types or used or recycled refrigerant. Most
portable machines cannot clean used refrigerant to
meet AHRI standards.
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— 4\ CAUTION

Operating the compressor with the suction valve
closed will cause serious compressor damage.

Charge the system with the exact amount of refrigerant.

Refer to the specification section or check the unit name-
plates for the correct refrigerant charge.

Aninaccurately charged system will cause future prob-
lems.

1. Using a quality set of charging scales, weigh the proper
amount of refrigerant for the system. Allow liquid refriger-
ant only to enter the high side.

2. After the system will take all it will take, close the valve
on the high side of the charging manifold.

3. Startthe systemand charge the balance of the refrigerant
through the low side.

NOTE: R410A should be drawn out of the storage container
or drum in liquid form due to its fractionation properties, but
should be "Flashed" to its gas state before entering the
system. There are commercially available restriction devices
that fitinto the system charging hose set to accomplish this.
DO NOT charge liquid R410A into the compressor.

4. With the system still running, close the valve on the
charging cylinder. At this time, you may still have some
liquid refrigerant in the charging cylinder hose and will
definitely have liquid in the liquid hose. Reseatthe liquid
line core. Slowly open the high side manifold valve and
transferthe liquid refrigerantfrom the liquid line hose and
charging cylinder hose into the suction service valve port.
CAREFUL: Watch so that liquid refrigerant does not
enter the compressor.

Final Charge Adjustment

The outdoor temperature must be 60°F or higher. Set the
room thermostat to COOL, fan switch to AUTO, and set the
temperature control well below room temperature.

After system has stabilized per startup instructions, com-
pare the operating pressures and outdoor unit amp draw to
the numbers listed in the spec sheet manual. If pressures
and amp draw are too low, add charge. If pressures and amp
draw are too high, remove charge. Check subcooling and
superheat as detailed in the following section.

5. With the system still running, remove hose and reinstall
bothvalve caps.

6. Check system for leaks.

Due to their design, Scroll compressors are inherently more
tolerantof liquid refrigerant.

NOTE: Even though the compressor section of a Scroll
compressor is more tolerant of liquid refrigerant, continued
floodback or flooded start conditions may wash oil from the
bearing surfaces causing premature bearing failure.S-104
CHECKING COMPRESSOR EFFICIENCY
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The reason forcompressor inefficiency is broken or damaged
suction and/or discharge valves, or scroll flanks on Scroll
compressors, reducing the ability of the compressorto pump
refrigerantvapor.

The condition of the valves or scroll flanks is checked in the
following manner.

1. Attach gauges to the high and low side of the system.
2. Startthe system and run a Cooling Performance Test.
If the test shows-

= Below normal high side pressure.

= Above normal low side pressure.

= Lowtemperature difference across coil.

= Low amp draw at compressor.

-andthe chargeis correct. The compressoris faulty - replace
the compressor.

S-104 CHECKING COMPRESSOR EFFICIENCY

The reason for compressor inefficiency is broken or damaged
scroll flanks on Scroll compressors, reducing the ability of
the compressor to pump refrigerant vapor.

During the "OFF" cycle, the high side pressure bleeds to the
low side through the fixed orifice restriction device. Check
equalization time as follows:

1. Attach a gauge manifold to the suction and liquid line dill
valves.

2. Start the system and allow the pressures to stabilize.

Stop the system and check the time it takes for the high
and low pressure gauge readings to equalize.

If it takes more than seven (7) minutes to equalize, the
restrictor device is inoperative. Replace, install a liquid line
drier, evacuate and recharge.

S-106 OVERFEEDING

Overfeeding by the expansion valve results in high suction
pressure, cold suctionline, and possible liquid slugging of the
compressor.

If these symptoms are observed:

1. Checkforan overcharged unitby referringtothe cooling
performance charts in the spec sheet manual.

2. Checkthe operation of the power element in the valve.
3. Checkforrestricted or plugged equalizer tube.

S-108 SUPERHEAT
CHECKING SUPERHEAT

Refrigerant gasis considered superheated whenitstempera-
ture is higherthan the saturation temperature corresponding
toits pressure. The degree of superheatequalsthe degrees
oftemperature increase above the saturation temperature at
existing pressure. See Temperature - Pressure Chart.
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— 4\ CAUTION

To prevent personal injury, carefully connect and
disconnect manifold gauge hoses. Escaping liquid
refrigerant can cause burns. Do not vent refrigerant
to atmosphere. Recover during system repair

or final unit disposal.

1. Run system at least 10 minutes to allow pressure to
stabilize.

2. Temporarily install thermometer on suction (large) line
near compressor with adequate contact and insulate for
best possible reading.

3. Refertothe superheattable provided for proper system
superheat. Add charge to lower superheat or recover
charge to raise superheat.

Superheat Formula = Suct. Line Temp. - Sat. Suct. Temp.

Ambient Condenser .
Return Air Temp. (°F Drybulb)

Inlet Temp

(°F Drybulb) 65 70 75 80 85
100 10 10
95 10 10 10
90 12 15 18
85 10 13 17 20
80 10 15 21 26
75 10 13 17 25 29
70 10 17 20 28 32
65 13 19 26 32 35
60 17 25 30 33 37

SYSTEMSUPERHEAT
EXAMPLE:

a. Suction Pressure = 143
b. Corresponding Temp. °F. =50
c. Thermometer on Suction Line = 59°F.

To obtain the degrees temperature of superheat, subtract
50.0from 59.0°F.

The difference is 9° Superheat. The 9° Superheatwould fall
in the = range of allowable superheat.

S-111 FIXED ORIFICE RESTRICTION DEVICES
The fixed orifice restriction device (flowrator) used in conjunc-
tion with the indoor coil is a predetermined bore (1.D.).

Itis designed to control the rate of liquid refrigerant flow into
an evaporator coil.

The amount of refrigerant that flows through the fixed orifice
restriction device is regulated by the pressure difference
between the high and low sides of the system.

In the cooling cycle when the outdoor air temperature rises,
the high side condensing pressure rises. Atthe same time,
the cooling load onthe indoor coilincreases, causing the low
side pressure to rise, but at a slower rate.
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Pressure vs. Temperature Chart
R-410A
PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F
12 -37.7 114.0 37.8 216.0 74.3 318.0 100.2 420.0 120.7 522.0 137.6
14 -34.7 116.0 38.7 218.0 74.9 320.0 100.7 422.0 121.0 524.0 137.9
16 -32.0 118.0 39.5 220.0 75.5 322.0 101.1 4240 121.4 526.0 138.3
18 -29.4 120.0 40.5 222.0 76.1 3240 101.6 426.0 121.7 528.0 138.6
20 -36.9 122.0 41.3 224.0 76.7 326.0 102.0 428.0 122.1 530.0 138.9
22 -24.5 124.0 42.2 226.0 77.2 328.0 102.4 430.0 1225 532.0 139.2
24 -22.2 126.0 43.0 228.0 77.8 330.0 102.9 432.0 122.8 534.0 139.5
26 -20.0 128.0 43.8 230.0 78.4 332.0 103.3 434.0 123.2 536.0 139.8
28 -17.9 130.0 44.7 232.0 78.9 334.0 103.7 436.0 123.5 538.0 140.1
30 -15.8 132.0 45.5 234.0 79.5 336.0 104.2 438.0 123.9 540.0 140.4
32 -13.8 134.0 46.3 236.0 80.0 338.0 104.6 440.0 124.2 544.0 141.0
34 -11.9 136.0 47.1 238.0 80.6 340.0 105.1 442.0 124.6 548.0 141.6
36 -10.1 138.0 47.9 240.0 81.1 342.0 105.4 444.0 1249 552.0 142.1
38 -8.3 140.0 48.7 242.0 81.6 344.0 105.8 446.0 125.3 556.0 142.7
40 -6.5 142.0 49.5 244.0 82.2 346.0 106.3 448.0 125.6 560.0 143.3
42 -4.5 144.0 50.3 246.0 82.7 348.0 106.6 450.0 126.0 564.0 143.9
44 -3.2 146.0 51.1 248.0 83.3 350.0 107.1 452.0 126.3 568.0 144.5
46 -1.6 148.0 51.8 250.0 83.8 352.0 107.5 454.0 126.6 572.0 145.0
48 0.0 150.0 52.5 252.0 84.3 354.0 107.9 456.0 127.0 576.0 145.6
50 1.5 152.0 53.3 254.0 84.8 356.0 108.3 458.0 127.3 580.0 146.2
52 3.0 154.0 54.0 256.0 85.4 358.0 108.8 460.0 127.7 584.0 146.7
54 4.5 156.0 54.8 258.0 85.9 360.0 109.2 462.0 128.0 588.0 147.3
56 5.9 158.0 55.5 260.0 86.4 362.0 109.6 464.0 128.3 592.0 147.9
58 7.3 160.0 56.2 262.0 86.9 364.0 110.0 466.0 128.7 596.0 148.4
60 8.6 162.0 57.0 264.0 87.4 366.0 110.4 468.0 129.0 600.0 149.0
62 10.0 164.0 57.7 266.0 87.9 368.0 110.8 470.0 129.3 604.0 149.5
64 11.3 166.0 58.4 268.0 88.4 370.0 111.2 472.0 129.7 608.0 150.1
66 12.6 168.0 59.0 270.0 88.9 372.0 111.6 474.0 130.0 612.0 150.6
68 13.8 170.0 59.8 272.0 89.4 374.0 112.0 476.0 130.3 616.0 151.2
70 15.1 172.0 60.5 274.0 89.9 376.0 1124 478.0 130.7 620.0 151.7
72 16.3 174.0 61.1 276.0 90.4 378.0 112.6 480.0 131.0 624.0 152.3
74 17.5 176.0 61.8 278.0 90.9 380.0 113.1 482.0 131.3 628.0 152.8
76 18.7 178.0 62.5 280.0 91.4 382.0 113.5 484.0 131.6 632.0 153.4
78 19.8 180.0 63.1 282.0 91.9 384.0 113.9 486.0 132.0 636.0 153.9
80 21.0 182.0 63.8 284.0 92.4 386.0 114.3 488.0 132.3 640.0 1545
82 22.1 184.0 64.5 286.0 92.8 388.0 114.7 490.0 132.6 644.0 155.0
84 23.2 186.0 65.1 288.0 93.3 390.0 115.0 492.0 132.9 648.0 155.5
86 24.3 188.0 65.8 290.0 93.8 392.0 1155 494.0 133.3 652.0 156.1
88 25.4 190.0 66.4 292.0 94.3 394.0 115.8 496.0 133.6 656.0 156.6
90 26.4 192.0 67.0 294.0 94.8 396.0 116.2 498.0 133.9 660.0 157.1
92 27.4 194.0 67.7 296.0 95.2 398.0 116.6 500.0 134.0 664.0 157.7
94 28.5 196.0 68.3 298.0 95.7 400.0 117.0 502.0 1345 668.0 158.2
96 29.5 198.0 68.9 300.0 96.2 402.0 117.3 504.0 134.8 672.0 158.7
98 30.5 200.0 69.5 302.0 96.6 404.0 117.7 506.0 135.2 676.0 159.2
100 31.2 202.0 70.1 304.0 97.1 406.0 118.1 508.0 1355 680.0 159.8
102 32.2 204.0 70.7 306.0 97.5 408.0 118.5 510.0 135.8 684.0 160.3
104 33.2 206.0 71.4 308.0 98.0 410.0 118.8 512.0 136.1 688.0 160.8
106 34.1 208.0 72.0 310.0 98.4 412.0 119.2 514.0 136.4 692.0 161.3
108 35.1 210.0 72.6 312.0 98.9 414.0 119.6 516.0 136.7 696.0 161.8
110 35.5 212.0 73.2 314.0 99.3 416.0 119.9 518.0 137.0
112 36.9 214.0 73.8 316.0 99.7 418.0 120.3 520.0 137.3

*Based on ALLIED SIGNAL Data
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REQUIRED LIQUID LINE TEMPERATURE
LIQUID PRESSURE REQUIRED SUBCOOLING TEMPERATURE (°F)

AT ACCESS FITTING (PSIG) 8 10 12 14 16 18
189 58 56 54 52 50 48
195 60 58 56 54 52 50
202 62 60 58 56 54 52
208 64 62 60 58 56 54
215 66 64 62 60 58 56
222 68 66 64 62 60 58
229 70 68 66 64 62 60
236 72 70 68 66 64 62
243 74 72 70 68 66 64
251 76 74 72 70 68 66
259 78 76 74 72 70 68
266 80 78 76 74 72 70
274 82 80 78 76 74 72
283 84 82 80 78 76 74
291 86 84 82 80 78 76
299 88 86 84 82 80 78
308 90 88 86 84 82 80
317 92 90 88 86 84 82
326 94 92 90 88 86 84
335 96 94 92 90 88 86
345 98 96 94 92 90 88
354 100 98 96 94 92 90
364 102 100 98 96 94 92
374 104 102 100 98 96 94
384 106 104 102 100 98 96
395 108 106 104 102 100 98
406 110 108 106 104 102 100
416 112 110 108 106 104 102
427 114 112 110 108 106 104
439 116 114 112 110 108 106
450 118 116 114 112 110 108
462 120 118 116 114 112 110
474 122 120 118 116 114 112
486 124 122 120 118 116 114
499 126 124 122 120 118 116
511 128 126 124 122 120 118
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Since the high side pressure rises faster when the tempera-
ture increases, more refrigerant flows to the evaporator,
increasing the cooling capacity of the system.

Whenthe outdoortemperature falls, the reverse takes place.
The condensing pressure falls, and the cooling loads on the
indoor coil decreases, causing less refrigerant flow.

If a restriction should become evident, proceed as follows:
1. Recoverrefrigerantcharge.

2. Remove the orifice assembly and clean or replace.

3. Replaceliquid line drier, evacuate and recharge.
CHECKING EQUALIZATIONTIME

During the "OFF" cycle, the high side pressure bleeds to the
low side through the fixed orifice restriction device. Check
equalization time as follows:

1. Attach agauge manifold to the suction and liquid line dill
valves

Start the system and allow the pressures to stabilize.

3. Stop the system and check the time it takes for the high
and low pressure gauge readings to equalize.

If it takes more than seven (7) minutes to equalize, the
restriction device is inoperative. Replace, install a liquid line
drier, evacuate and recharge.

S-112 CHECKING RESTRICTED LIQUID LINE

When the system is operating, the liquid line is warm to the
touch. If the liquid line is restricted, a definite temperature
drop will be noticed at the point of restriction. In severe
cases, frost will form at the restriction and extend down the
line in the direction of the flow.

Discharge and suction pressures will be low, giving the
appearance of an undercharged unit. However, the unit will
have normal to high subcooling.

Locate the restriction, replace the restricted part, replace
drier, evacuate and recharge.

S-113 OVERCHARGE OF REFRIGERANT

An overcharge of refrigerant is normally indicated by an
excessively high head pressure.

Anevaporator coil, using an expansion valve metering device,
will basically modulate and control a flooded evaporator and
prevent liquid return to the compressor.

An evaporator coil, using a fixed orifice restrictor device
(flowrator) metering device, could allow refrigeranttoreturnto
the compressor under extreme overcharge conditions.

Also with a fixed orifice restrictor device (flowrator) metering
device, extreme cases of insufficient indoor air can cause
icing ofthe indoor coil and liquid return to the compressor, but
the head pressure would be lower.

There are other causes for high head pressure which may be
found in the "Service Problem Analysis Guide."
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If other causes check out normal, an overcharge or asystem
containing non-condensables would be indicated.

If this system is observed:
1. Start the system.

2. Remove and capture small quantities of refrigerant as
from the suction line access fitting until the head pres-
sure is reduced to normal.

3. Observethe systemwhile running acooling performance
test. If a shortage of refrigerant is indicated, then the
system contains non-condensables.

S-114 NON-CONDENSABLES

If non-condensables are suspected, shut down the system
and allow the pressures to equalize. Wait at least 15
minutes. Compare the pressure to the temperature of the
coldest coil since thisis where most of the refrigerant will be.
Ifthe pressure indicates a highertemperature than that of the
coiltemperature, non-condensables are present.

Non-condensables are removed from the system by first
removing the refrigerant charge, replacing and/or installing
liquid line drier, evacuating and recharging.

S-115 COMPRESSOR BURNOUT

When a compressor burns out, high temperature develops
causing the refrigerant, oil and motor insulation to decom-
pose forming acids and sludge.

If a compressor is suspected of being burned-out, attach a
refrigerant hose to the liquid line dill valve and properly
remove and dispose of the refrigerant.

Now determine if a burn out has actually occurred. Confirm
by analyzing an oil sample using a Sporlan Acid Test Kit,
AK-3 orits equivalent.

Remove the compressor and obtain an oil sample from the
suction stub. If the oil is not acidic, either a burnout has not
occurred or the burnout is so mild that a complete clean-up
is not necessary.

Ifacid levelis unacceptable, the system must be cleaned by
using the clean-up drier method.

— 4\ CAUTION

Do not allow the sludge or oil to contact the skin.
Severe burns may result.

NOTE: Daikin does NOT approve the flushing method using
R-11refrigerant.

Suction Line Drier Clean-Up Method

The POE oils used with R410A refrigerant is an excellent
solvent. Inthe case of aburnout, the POE oils willremove any
burnout residue left in the system. If not captured by the
refrigerant filter, they will collect in the compressor or other
system components, causing a failure of the replacement
compressor and/or spread contaminants throughout the
system, damaging additional components.
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Use partnumber RFO00127 suction line filter drier kit. This
drier should be installed as close to the compressor suction
fitting as possible. The filter must be accessible and be
rechecked for a pressure drop after the system has operated
foratime. It may be necessary to use new tubing and form
asrequired.

NOTE: At least twelve (12) inches of the suction line
immediately out of the compressor stub must be discarded
due to burned residue and contaminates.

1. Removetheliquidline drierand expansion valve.

2. Purge all remaining components with dry nitrogen or
carbon dioxide until clean.

3 Install new components including liquid line drier.

4. Braze all joints, leak test, evacuate, and recharge
system.

5. Startupthe unitandrecordthe pressure drop acrossthe
drier.

6. Continuetorunthe systemforaminimum of twelve (12)
hours and recheck the pressure drop across the drier.
Pressure drop should not exceed 6 PSIG.

7. Continuetorunthe system for several days, repeatedly
checking pressure drop across the suction line drier. If
the pressure drop never exceeds the 6 PSIG, the drier
has trapped the contaminants. Remove the suctionline
drier from the system.

8. If the pressure drop becomes greater, then it must be
replaced and steps 5through 9 repeated until it does not
exceed 6 PSIG.

NOTICE: Regardless, the cause for burnout must be deter-
mined and corrected before the new compressor is started.

S-200 CHECKING EXTERNAL STATIC PRES-
SURE

The minimum and maximum allowable duct static pressure
is found in the Spec Sheet Manual.

Too great of an external static pressure will result in
insufficient air that can cause icing of the coil, whereas too
much air can cause poor humidity control, and condensate
to be pulled off the evaporator coil causing condensate
leakage. Too much air can cause motor overloading and in
many cases this constitutes a poorly designed system. To
determine proper air movement, proceed as follows:

1. Usingadraftgauge (inclined manometer) measure the
static pressure of the return duct at the inlet of the unit,
(Negative Pressure).
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INCLINED
MANOMETER

TOTAL EXTERNAL STATIC

2. Measurethe static pressure of the supply duct, (Positive
Pressure).

3. Add the two readings together.

NOTE: Bothreadings may be taken simultaneously andread
directly on the manometer if so desired.

4. Consult proper table for quantity of air.

If the external static pressure exceeds the minimum or
maximum allowable statics, check for closed dampers, dirty
filters, undersized or poorly laid out ductwork.

S-201 CHECKING TEMPERATURE RISE

Temperatureriseisrelated to the BTUH output of the unitand
the amount of air (CFM) circulated over the heat exchanger.

All units are designed for a given range of temperature
increase. This is the temperature of the air leaving the unit
minus the temperature of the air entering the unit.

The more air (CFM) being delivered through a given unitthe
lesstherise will be; sothe less air (CFM) being delivered, the
greater the rise. The temperature rise should be adjusted in
accordance to a given unit specifications and its external
static pressure.

1. Check BTUH input to unit do not exceed input rating
stamped on rating plate.

2. Takeentering andleaving airtemperatures.

Selectthe proper speed tap or dip switch setting for direct
drive units.
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4. For gas heat units, the airflow must be adjusted so that
the air temperature rise falls within the ranges given stated
on Data Plate by adjusting the variable pitch sheave on
the motor (see Blower Performance section in appropriate
Spec Sheet Manual for correct pulley adjustment).

5. Take motoramperage draw to determine that the motor
is notoverloaded during adjustments.

CHECKING TEMPERATURE RISE

S-205 CHECKING BELT TENSION

NOTE: Section on high static tables may require a field motor
change.

BELT DRIVE MODELS ONLY

TENSION AND ALIGNMENT ADJUSTMENT

Check drive for adequate run-in belt tension. Correct belt
tension is very important. A belt that is loose will have a
substantially shorter life, and a belt that is too tight may
cause premature motor and bearing failure. Correct belt
tension on these units can be checked by measuring the
force required to deflect the belt 1/8" at the midpoint of the
span length (See DRIVE BELT TENSION ADJUSTMENT
Figure). Belt tension force can be measured using a belt
tension gauge, available through most belt manufacturers.
The correctdeflectionforceis 5 Ibs. foranewbeltand 3.5 Ibs.
for a belt that has been run in. New belt tension includes
initial belt stretch.
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When new V-belts are installed on a drive, the initial tension
will drop rapidly during the first few hours. Check tension
frequently during the first 24 hours of operation. Subsequent
retensioning should fall between the minimum and maximum
force. To determine the deflection distance from the normal
position, use a straightedge or stretch a cord from sheave to
sheavetouse as areference line. On multiple beltdrives, an
adjacent undeflected belt can be used as a reference.

SPAN LENGTH .

DEFLECT
1
FORcg ON

*Apply force to the center of the span.
t = Span length, inches

C = Center distance, inches

D = Larger sheave diameter, inches
d = Smaller sheave diameter, inches
h = Deflection height, inches

DRIVEBELT TENSIONADJUSTMENT
7.5-12.5TON MODELS

TYPE SHEAVE Somce o DEFLECTION
MODEL DIAMETE FORCE (Ibs) finl
R (in)
BELT DRIVE Used New
7.5Ton 2.6t03.6(3.75+/-0.5]4.0+/- 05| 9/32+/-1/16
8.5Ton 2.6t03.63.75+/-0.5]4.0+/- 05| 9/32+/-1/16
A, AX | Standard
10Ton 3.0t04.0(3.75+/-0.5]4.0+/- 05| 9/32+/-1/16
12.5 Ton 2.6t03.6(3.75+/-0.5]4.0+/- 05| 9/32+/-1/16

RECOMMENDED POUNDSOFFORCEPERBELT
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SERVICING

S-206 INDOOR FAN ROTATION CHECK

Evaporator Fan Rotation Check (Three Phase Models
Only)

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

Do not attempt to change load side wiring. Internal wiring
assures all motors and compressors will rotate in correct
direction once evaporator fan motor rotation check has been
made.

S-207 MOTOR SHEAVE ADJUSTMENT

VL, VM & 2vp VARIABLE PitcH KEY TYPE MOTOR SHEAVES

The driving and driven motor sheaves should be in alignment
with each other and the shafts parallel.

VL & VM SHEAVES ADJUSTMENT
1. Loosen set screw “B” using a 5/32" Allen key.

2. Making half or full turns from closed position, adjust
sheave pitch diameter for desired speed. DONOT OPEN
MORE THAN SIXFULL TURNS.

3. Tighten set screw “B” securely over flat.

38
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4. Carefully put on belts and adjust belt tension. DO NOT
FORCE BELTS OVER GROOVES.

5. Ensure all keys are in place and the set screws tight
before starting drive. Recheck set screws and belt
tension after 24 hours service.

NOTE: 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.

NOTE: Do not operate sheave with flange projecting
beyond the hub end.
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ACCESSORIES DCC/H***XXX**XXX

DAIKIN COMMERCIAL PACKAGE UNIT ACCESSORIES

Accessory Number Description Model Size
HEHK* Heater Kit 7.5-12.5 Ton
DDNECNJ90150B" Downﬂc(),\\'ﬂv ég%iifgfol\;q éZTeArLg)“ Fuels 7.5-12.5 Ton
DDNECNJ90150NR? Downflow Jade Ec(()lvrllgglijz;;\flél\EIILFl\l/JleElisrA(tlg)Barometric Relief) 7 5.12.5 Ton
1036610B2 Downflow Economizer (ROOFTOP SYSTEMS) 7.5-10 Ton

1036612B2 Downflow Economizer (ROOFTOP SYSTEMS) 12.5 Ton
DDNSQRD9020 Downflow Square to Round Adapter (20" Round) 7.5-12.5 Ton
DHZECNJ90150 Horizontal Jade Economizer All Fuels 7.5-12.5 Ton
DPE901502 Power Exhaust (208/230v) 7.5-12.5 Ton
DPE901504 Power Exhaust (460v) 7.5-12.5 Ton
DPE901507 Power Exhaust (575v) 7.5-12.5 Ton

** Complete listing of EHK kits listed on electrical data page in this manual.

L If this economizer is used for factory or field installed and pow er exhaust is also required, please use appropriate pow er exhaust: DPE901502,
DPES01504, DPE901507.

2 If this economizer is used for factory or field installed and pow er exhaust is also required, please contact RRS Rooftop Systems directly for more
information and ordering accessories.

HEATER KITS

HEATER KITS
Part Number Description
EHK4-16 15 KW Electric Heat Kit, 480V Three Phase
EHK4-30 30 KW Electric Heat Kit, 480V Three Phase
EHK4-45 43 KW Electric Heat Kit, 480V Three Phase

MINIMUM AIRFLOW FOR ELECTRIC HEAT

Unit M:IDEEALTETJI\};:;—ER MINIMUM CFM
EHK*-16 3000
7.5 ton EHK*-30 3000
EHK*-45 3000
EHK* -16 3500
10 ton EHK* -30 3500
EHK* -45 4000

AATTENTION INSTALLING PERSONNEL
Use only the heater kit specified for each model as dictated by the table above.
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ACCESSORIES WIRING DIAGRAMS

2

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

§

&) WARNING

36240 ECONOMIZER
WIRE DIAGRAM

F

OLEX 3597706** GROUND LUG

OLEX 3597706™

 MSTIOSKIMEE 50048926-002 S00-48926-002
HOMEYWELL ACTUATOR
~ HLACK
I _d_|:£¢f_\ >
m WA O U D [ ]| mat EYV R | [ — O O
o 8 9 O L 3| MaT oce | ] O &
WHITE U _H_ [ ] E-GND [ O O
#] O [ 1| At ExH [— O O
] U _H_ C SAU5 Aut-o|L ] O O
= O | saus HONEYWELL o O
U _H_ [ ]| e 2-10 W7220 v I ] _H_ n
U D C )| 1z com V20| D n
U O [ 1] 1A 2av+ w14 | ] n 1)
SHTE ol 0O L | AcT 210 [ O =
ol _z,.xu O [ ]| AT COM ‘i ] O ® —
COLOR CODES FOR PLUG 1 U O [ ACT 24ve B L ] O @
® <\ nq
[WIRE LENGTHS FOR PLUG 1 OLEX 3597708
ORANGE = MOLEX 3557706 50048926-002
_..noq__mm.c._._ q SRS 50048926-002
o
% () vELLOw ao MOLEX 3507702~ [ | 1 m ||||| m
M ELELE B NHEGTTO 50048926-001 o G+——rmor— | 5 o ™
T} [==——- 1
(&) C740051000 =| @ 1 @ e e i it
® T O ENTHALPY CONTROL 2 3 D -~ €]
] P =l =
WIRE LENGTHS FOR PLUG 2 F Ry 1 T — LG |- ———- )
PURPLE = 2% 77* B @ 2 -
yecLow gQ OLEX 3597702°* 5| @ - | il i)
SREEN 50048926-001 3 z VY I 3
L dlo; FOT— © o
r~ N[ CONMECT TO o TToN @& [-=——- @ 5
(B O[] 2 conmactomices CT250A1001 © ') 1)
oAE BI@| vianar MIXED AIR SENSOR (BL)
D @ @i 7aar @ @
Y1 (CONTACTOR) — —
=)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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HEATER KIT WIRING DIAGRAMS EHK4-16

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

m@WV@i_

HTR 1

FL HTR 2

W&_

FL HTR 3

YL

RD

BK

BL

o "%
BK
I

L\ WH
l

BL A

AAA

YVVV

OOOOOOOOO)

CT1

RS

L]

PU

MODEL -
EHK3-10, EHK3-15, EHK3-16
EHK4-10, EHK4-15, EHK4-16 Lll LI2 |_|3 U
EHK7-10, EHK7-15, EHK7-16

COMPONENT CODE

PC =9 PIN CONNECTOR

HTR = HEATER ELEMENT

TL =THERMAL LIMIT

RS = RELAY/SEQUENCER

FL = FUSE LINK

OP = OVERLOAD PROTECTION
CT = CONTACTOR

WIRING CODE:

HIGH VOLTAGE e
LOW VOLTAGE =~ ———— 0140L04066-A

EHK4 - 16 HEAT KIT - 10.42 KW (400V) KW

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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HEATER KIT WIRING DIAGRAMS EHK4-30

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

HTR 4 -
= ——BK = HTR 1 =
i W " @
=3 HTR 5 = 1 =8 HTR 2 =
RD RD
RD 1edg0)2 \AN 1502
=0 HTR 6 - = HTR 3 =
YL YL YL
—RD I—
ke RD—
PC
Bk] RD| BK a0 ( : )
YL |yL BK|
RD RD |YL YL @
I Bl Bl
1
Ao 2 33¢ T\l
©ril cT2|O\ O\ O RS1
BK WH
BK BK BK 53¢ BK \ BR —@
oP|opr|oP oplor|op WH—@
) ) ) R T T T
L1 L2 L3 L1 12 |3 @
MODEL-EHK3-30, EHK3-31, EHK4-30, EHK7-30 @
PU —
COMPONENT CODE
PC =9 PIN CONNECTOR
HTR = HEATER ELEMENT
TL = THERMAL LIMIT
RS = RELAY/SEQUENCER
FL = FUSE LINK
OP = OVERLOAD PROTECTION
CT = CONTACTOR
WIRING CODE:
HIGH VOLTAGE o 0140L04073-A
LOW VOLTAGE

EHK4 - 30 HEAT KIT - 20.76 KW (400V)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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HEATER KIT WIRING DIAGRAMS

EHK4-45

HIGH VOLTAGE!

&) WARNING

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

Al

MODEL - EHK3-45, EHK4-45, EHK7-45

COMPONENT CODE

PC =9 PIN CONNECTOR

HTR = HEATER ELEMENT

TL = THERMAL LIMIT

RS = RELAY/SEQUENCER

FL = FUSE LINK

OP = OVERLOAD PROTECTION
CT = CONTACTOR

WIRING CODE:

HIGH VOLTAGE
LOW VOLTAGE

FL TL
BK
105502
FL HTR8 ‘T
RD )
FL HTR9 TL
YL "
-R
Bk|RO B BKIRDBK|
BK|RD|BK
RDIYL JYL RD{YL{YL RD|YLIYL
| | | BL \[ Bt % BL:
C”lg\%ﬁ’ l:l CT2|§\ %&?l_ CT3|§\ éﬂ:}?;l RS1
1 BR WH WH 4
BK BK Bk BK Bk Bk BK Bk \
OpforloP OPfoP[OP opP|oP[oP
] I ) T T T
L1 L2 L3 L1 L2 L3 L1 12 L3

0140L04074-A

EHK4 - 45 HEAT KIT - 31.18 KW (400V)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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DCC COMMERCIAL
7.5-12.5 Ton Packaged Air Conditioner Unit
WIRING DIAGRAMS
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DCC090-150XXX6B XXX**

UNIT WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCCO090-150XXX6B XXX**

COMPONENT LEGEND EACTORY WIRING
L1 L2 L3 | e—— | INE VOLTAGE
SUPPLY VOLTAGE BC BLOWER CONTACTOR —— LOWVOLTAGE
400/3/60 BR BLOWER RELAY e OPTIONAL
cc COMPRESSOR CONTACTOR HIGH VOLTAGE
CB CIRCUIT BREAKER
CCR  COMPRESSOR CONTACTOR RELAY B
CcM CONDENSER MOTOR = =
ccl CMR CONDENSER MOTOR RELAY HOWVOLTAGE
it COMP  COMPRESSOR
DC DEFROST CONTROL
DFT DEFROST THERMOSTAT
ECON  ECONOMIZER
EBTD  ELECTRONIC BLOWER TIME DELAY
EMR EVAPORATOR MOTOR RELAY
R RELAY
EM EVAPORATOR MOTOR
FC FAN CAPACITOR
GND EQUPIMENT GROUND
HPS HIGH PRESSURE SWITCH
HVDR  HIGH VOLTAGE DEFROST RELAY
LPS LOW PRESSURE SWITCH
LVDR  LOW VOLTAGE DEFROST RELAY
PB POWER DISTRUBTION BLOCK
PLF FEMALE PLUG / CONNECTOR WIRE CCDE
PM PHASE MONITOR BK  BLACK
RVC REVERSING VAVLE COIL BL BLUE
RCCF  RUN CAPACITOR FOR BR  BROWN
COMPRESSOR AND FAN R R .
cc2 T1 TBL TERMINAL BLOCK (24V SIGNAL) PK  PINK N T
o— TR TRANSFORMER PU  PURPLE =
RD RED <C
WH  WHITE (%)) w
YL YELLOW T @) &)
YL/PK YELLOW WITH |_
PINK STRIP |_ w m
BUPK BLUEWITH
PINK STRIP % hd (e}
=D >
PM ' ) 3
BC =D
g5
o il 9 < T3
B 2 I ® z5 4
CB2 BC o w <Z(
= ofo
ox 9
Zo %
QWn
&> u
W 2
SEE NOTE 5 N E
w2
T3
NOTES: L X >
wokE
1. REPLACEMENT WIRE MUST BE SAME SIZE AND mo
TYPE INSULATION AS ORIGINAL (AT LEAST 105°C) o w
USE COPPER CONDUCTOR ONLY. % o
2. USE COPPER CONDUCTORS ONLY THERMOSTAT o (@]
++ USE N.E.C. CLASS 2 WIRE recowiring T+ Sug
3. ECONOMIZER PLUG LOCATED IN THE RETURN AIR O=n
COMPARTMENT, REMOVE MALE PLUG, ATTACH a0
FEMALE PLUG TO THE ECONOMIZER ACCESSORY. ZSTAGE COOLING oo g
4. FOR TWO STAGE OPERATION REMOVE W1 TO W2 — WH= =W . Jdw>D
R WIRE JUMPER. —GR— —G W<z
@ 5. MOVE WIRE(S) TO APPROPRIATE INPUT —RD— —R O O
VOLTAGE TERMINAL ON TRANSFORMER. v —, IOE
— PK — —Y2 ': w4 2
—BL— —C @) % g =
—OR=— =0 > o) le)
=—BR=— =—W2 I U l_' U)
STAT 9 n=o0
IOQo>AQ
SEE UNIT RATING PLATE FOR TYPE AND SIZE (D
OF OVER CURRENT PROTECTION Z
—
N V
:@ S @ R @
|
NOTE 4 400/3/60 0140L06194-A
THERMOSTAT ++

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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DCH COMMERCIAL
7.5-12.5 Ton Packaged Heat Pump Unit
WIRING DIAGRAMS
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DCHO090-150XXX6B XXX**

UNIT WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS

DCHO090-150XXX6B XXX**

L1 SUPPLY VOLTAGE w2 L3
400/3/60
T2 cc1 l
@, t
@)
[ 1 ®
L2
A
© 0O
M1
L1 CMC T1
PM P
ccz
cc2 () ¥ ®
¢ @@ cc2
1 \ J
BC
i
[ - it 4
BC EM "
it 4
BC
== o
SEE NOTE 5
SEENOTE 5
BC
R EBTCR
¢ | A »
H
EBTLIR
R DFTLf
R DFTz’f
DC
| S |
DFT
w2 y € RVC1 I
R e
/ RVC2
LVDR o
l——‘
LPS1,
cci
HPSL
Yout (¢}
PM
HPS2  LPS2 cc2

]
o)

—

COMPONENT LEGEND

BC BLOWER CONTACTOR

BR BLOWER RELAY

CcB CIRCU IT BREAKER

CCR COMPRESSOR CONTACTOR RELAY

ccC COMPRESSOR CONTACTOR

CM CONDENSER MOTOR

cMC CONDENSER MOTOR CONTACTOR

COMP COMPRESSOR

DC DEFROST CONTROL

DFT DEFROST THERMOSTAT

ECON ECONOMIZER

EBTD ELECTRONIC BLOWER TIME DELAY

EMR EVAPORATOR MO TOR RELAY

R RELAY

EM EVAPORATOR M OTOR

FC FAN CAPACITOR

GND EQUPIMENT GROUND

HPS HIGH PRESSURE SWITCH

HVDR HIGH VOLTAGE DE FROST RELAY

LPS LOW PRESSURE SWITCH

LVDR LOW VO LTAGE DE FROST RELAY

LVvVJB LOW VOLTAGE JUNCTION B OX

PB POWER DISTRIBUTION BLOCK

PLF FEMALE PLUG /CONNECTOR

PM PHASE MONITOR

RVC REVERSING VAVLE COIL

TB1 TERMINAL BLOCK (24V SIGNAL)

TR TRANSFORMER

SSHR SECOND STAGE HEATER RELAY
NOTES:

=

. REPLACEMENT WIRE MUST BE SA ME SIZE AND
TYPE INSULATION AS ORIGINAL (AT LEAST 105°C)
USE COPPER CONDUCTOR ONLY.

. USE COPPER CONDUCTORS ONLY
++ USE N.E.C. CLASS 2 WIRE

. ECONOMIZER PLUG LOCATED IN THE RETURN AIR
COMPARTMENT. REMOVE MALE PLUG AND ATTACH
FEMALE PLUG TO THE ECONOMIZER ACCESSORY.

. FORTWO STAGE OPERATION REMOVE W1 TO W2
JUMPER WIRE.

. MOVE WIRE(S) TO APPROPRIATE INPUT
VOLTAGE TERMINAL ON TRANSFORMER.

N

w

IS

o

SEE UNIT RATING P LATE FOR TYPE AND SIZE
OF OVER CUR RENT PROTECTION

400/3/60 0140L06200-A

FACTORY WIRING
| e |N E VOLTAGE
LOW VOLTAGE
.— OPTIONAL

HIGH VOLTAGE

FIELD WIRING

e @== HIGH VOLTAGE
— —LOW VOLTAGE

WIRE CODE
BK  BLACK
BL  BLUE

BR BROWN
GR GREEN
OR ORANGE

PK PINK
PU PURPLE
RD RED
WH WHITE

YL YELLOW

YL/PK YELLOW WITH
PINK STRIP

BL/PK BLUE WITH
PINK STRIP

THERMOSTAT
FIELD WIRING ++

2 STAGE COOLING

—WH= —w1
-GR- -0
—-RD — —R
-YL - -v1
—PK — —v2
-BL - —c
—-OR- -0
—BR — —W2

STAT

§

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

&) WARNING

Wiring is subject to change. Always refer to the wiring diagram
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on the unit for the most up-to-date wiring.
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v Service Instructions

DCC Cooling
Commercial Package Units
with R-410A Refrigerant
15 - 25 Tons & Accessories

NOTE: 15 & 20 ton model shown in pictures.
25 ton model has 2 fans.

Not for installation in the United States or Canada. This unit is for export only.

This manual is to be used by qualified, professionally trained HVAC
technicians only. Daikin does not assume any responsibility for property
damage or personal injury due to improper service procedures or
services performed by an unqualified person.

RSDX6412008r2
Copyright ©2015-2016 DAIKIN COMPANY, L.P. September 2016
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IMPORTANT INFORMATION

Pride and workmanship go into every product to provide our customers with quality products. Itis possible, however,
that during its lifetime a product may require service. Products should be serviced only by a qualified service technician
who is familiar with the safety procedures required in the repair and who is equipped with the proper tools, parts, testing
instruments and the appropriate service manual. REVIEW ALL SERVICE INFORMATION IN THE APPROPRIATE
SERVICE MANUAL BEFORE BEGINNING REPAIRS.

IMPORTANT NOTICES FOR CONSUMERS AND SERVICERS
RECOGNIZE SAFETY SYMBOLS, WORDSAND LABELS
4\ WARNING

This unit should not be connected to, or used in conjunction with, any devices that are not design certified for use with
this unit or have not been tested and approved by Daikin. Serious property damage or personal injury, reduced unit
performance and/or hazardous conditions may result from the use of devices that have not been approved or certified by
the manufacturer.

&\ wARNING

Only personnel that have been trained to install, adjust, —A WARNING

service or repair (hereinafter, “service”) the equipment D tst bustibl terial I
specified in this manual should service the equipment. The Ol “? ! . A O!’ use 9?3.0 .me
or other flammable liquids or vapors in the vicinity

manufacturer will not be responsible for any injury or y .
property damage arising from improper service or service of this appliance as property damage or personal

procedures. If you service this unit, you assume injury could occur. Have your contractor point out
responsibility for any injury or property damage which may and identify the various cut-off dey|ces- switches,
result. In addition, in jurisdictions that require one or more etc., that serves your comfort equipment.

licenses to service the equipment specified in this manual,
only licensed personnel should service the equipment.
Improper installation, adjustment, servicing or repair of the
equipment specified in this manual, or attempting to install,
adjust, service or repair the equipment specified in this
manual without proper training may result in product
damage, property damage, personal injury or death.

4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing or installing this unit. Multiple power sources
may be present. Failure to do so may cause property damage, personal injury or death.

To locate an authorized servicer, please consult your telephone book or the dealer from whom you purchased this
product. For further assistance, please contact:

CONSUMERINFORMATIONLINE-DAIKINBRAND PRODUCTS
TOLL FREE 1-855-770-5678 (U.S. only)
email us at: customerservice@daikincomfort.com
fax us at: (713) 856-1821
(Not a technical assistance line for dealers.)
Outside the U.S., call 1-713-861-2500

(Not a technical assistance line for dealers.)
Your telephone company will bill you for the call.

2
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IMPORTANT INFORMATION

SAFE REFRIGERANT HANDLING

While these items will not cover every conceivable situation, they should serve as a useful guide.

— 4\ WARNING

Refrigerants are heavier than air. They can "push out"
the oxygen in your lungs or in any enclosed space.To
avoid possible difficulty in breathing or death:

* Never purgerefrigerantinto an enclosed room or
space. By law, all refrigerants must be reclaimed.

+ Ifanindoor leak is suspected, thoroughly ventilate
the area before beginning work.

* Liquid refrigerant can be very cold. To avoid possible
frostbite or blindness, avoid contact with refrigerant
and wear gloves and goggles. If liquid refrigerant
does contact your skin or eyes, seek medical help
immediately.

— 4\ WARNING

To avoid possible explosion:

* Never apply flame or steam to a refrigerant cylinder.
If you must heat a cylinder for faster charging,
partially immerse it in warm water.

* Never fill a cylinder more than 80% full of liquid
refrigerant.

* Never add anything other than R-22 to an R-22
cylinder or R-410A to an R-410A cylinder. The service
equipment used must be listed or certified for the type
of refrigerant used.

» Store cylinders in a cool, dry place. Never use a
cylinder as a platform or a roller.

— 4\ WARNING

To avoid possible injury, explosion or death, practice
safe handling of refrigerants.

— 4\ WARNING

The compressor POE oil for R-410A units is
extremely susceptible to moisture absorption and
could cause compressor failure. Do not leave system
open to atmosphere any longer than necessary

for installation.

— 4\ WARNING

To avoid possible explosion, use only returnable (not

disposable) service cylinders when removing refrig-

erant from a system.

» Ensure the cylinder is free of damage which could
lead to a leak or explosion.

» Ensure the hydrostatic test date does not exceed
5 years.

» Ensure the pressure rating meets or exceeds 400
Ibs.

When in doubt, do not use cylinder.

— 4\ WARNING

System contaminants, improper service procedure
and/or physical abuse affecting hermetic compressor
electrical terminals may cause dangerous system

venting.

The successful development of hermetically sealed refrigera-
tion compressors has completely sealed the compressor's
moving parts and electric motor inside a common housing,
minimizing refrigerant leaks and the hazards sometimes
associated with moving belts, pulleys or couplings.

Fundamental to the design of hermetic compressors is a
method whereby electrical current is transmitted to the
compressor motor through terminal conductors which pass
through the compressor housing wall. These terminals are
sealedin a dielectric material which insulates them from the
housing and maintains the pressure tight integrity of the
hermetic compressor. The terminals and their dielectric
embedment are strongly constructed, but are vulnerable to
careless compressor installation or maintenance proce-
dures and equally vulnerable to internal electrical short
circuits caused by excessive system contaminants.
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In either of these instances, an electrical short between the
terminal and the compressor housing may result in the loss
of integrity between the terminal and its dielectric embed-
ment. This loss may cause the terminals to be expelled,
thereby venting the vaporous and liquid contents of the
compressor housing and system.

Aventing compressor terminal normally presents no danger
to anyone, providing the terminal protective cover is properly
in place.

If, however, the terminal protective cover is not properly in
place, a venting terminal may discharge a combination of
(@ hotlubricating oil and refrigerant

(b) flammable mixture (if system is contaminated
with air)
in a stream of spray which may be dangerousto anyoneinthe
vicinity. Death or serious bodily injury could occur.

Under no circumstances is a hermetic compressor to be
electrically energized and/or operated without having the
terminal protective cover properly in place.

See Service Section S-17 for proper servicing.
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PRODUCT IDENTIFICATION

The model numberis used for positive identification of component parts used in manufacturing. Please use this numberwhen
requesting service or parts information.

D cC Cc 09 045 5 D * L
2 3 4,56 7,89 10 11 12 13 14 15 1g

Brand Revision Levels
D  Daikin Major & Minor

Configuration Factory-Installed Options
C Commercial Standard Efficiency X No Options

Application Factory-Installed Options
C  Cooling X Standard Aluminized Heat Exchanger
H  HeatPump S Stainless Steel Heat Exchanger

Factory-Installed Options

Nominal Gross Cooling Capacity X No Options
036 3Tons 102 8% Tons
048 4 Tons 120 10Tons
060 5Tons 180 15 Tons Supply Fan/Drive Type/Motors
072 6 Tons 240 20 Tons B Belt Drive
090 7% Tons 300 25Tons D Direct Drive

Nominal Heating Capacity

Gas/Electric AIC H/P Factory-Installed Electric Heat Voltage
180 180,000 BTU/h XXX No Heat 030 30 kw 1 208-230/1/60 (United States) 4 460/3/60 (United States)
300 300,000 BTU/h 016  15kW 045 44 kw 3 208-230/3/60 (United States) 5 400/3/50 (Russia Daikin Brand)
350 350,000 BTU/h 6 400/3/60 (Saudi Arabia) A 400/3/50 (Russia Goodman Brand)
B 400/3/50 (Kuwait) E 400/3/50 (Argentina)

See product specifications for heat size(s) available for each capacity.

4
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PRODUCT IDENTIFICATION DCCH*XXX* XXX

Daikin Commercial Package Coolers
Model # Description

Daikin Commercial Package Cooler, R410A, 400V 3 Phase 60 Hz. Belt Drive. Initial release of 15-25 Ton
Daikin branded models.

DCC[180-300]XXX6BXXXAA

DCC[240-300]XXX6BXXXAB Daikin Commercial Package Cooler, R410A, 400V 3 Phase 60 Hz. Belt Drive with phase monitor.

DCC180XXX6BXXXAC Daikin Commercial Package Cooler, R410A, 400V 3 Phase 60 Hz. Belt Drive with phase monitor.

These units have R410A refrigerant
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PRODUCT DESIGN

UNIT LOCATION

&\ VARNING

To PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE,
PERSONAL INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE

OBSERVED WHEN INSTALLING THE UNIT.

ALL INSTALLATIONS:

ImporTANT NoTE: Unitshould be energized 24 hours prior
to compressor start up to ensure crankcase heater
has sufficiently warmed the compressors. Compres-
sor damage may occur if this step is not followed.

NOTE: This appliance is a dedicated downflow design.
Properinstallation of the unit ensures trouble-free operation.
Improper installation can result in problems ranging from
noisy operation to property or equipment damages, danger-
ous conditions that could resultin injury or personal property
damage. Give this booklet to the user and explain it's
provisions. The user should retainthese instructions for future
reference.

GROUND LEVEL INSTALLATIONS ONLY:

¢ When the unitis installed on the ground adjacent to the
building, a level concrete (or equal) base is recom-
mended. Prepare a base that is 3" larger than the
package unit footprint and a minimum of 3” thick.

* Thebase should also be located where no runoff of water
from higher ground can collect in the unit.

RooF ToP INSTALLATIONS ONLY:

¢ Toavoid possible property damage or personalinjury, the
roof must have sufficient structural strength to carry the
weight of the unit(s) and snow or water loads as required
by local codes. Consult a structural engineer to deter-
mine the weight capabilities of the roof.

¢ The unit may be installed directly on wood floors or on
Class A, Class B, or Class C roof covering material.

* Toavoid possible personalinjury, a safe, flat surface for
service personnel should be provided.

UNIT PRECAUTIONS
. Do not stand or walk on the unit.

e Do not drill holes anywhere in panels or in the base
frame ofthe unit(exceptwhereindicated). Unitaccess
panels provide structural support.

e Donotremove any access panels until unit has been
installed on roof curb or field supplied structure.

e Do not roll unit across finished roof without prior
approval of owner or architect.

e Donotskidorslide onany surface as this may damage
unit base. The unit must be stored on a flat, level
surface. Protect the condenser coil because it is
easilydamaged.

6
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Roor CURB INSTALLATIONS ONLY:

Curb installations must comply with local codes and should
be doneinaccordance with the established guidelines of the
National Roofing Contractors Association.

Proper unit installation requires that the roof curb be firmly
and permanently attached to the roof structure. Check for
adequate fastening method prior to setting the unit on the
curb.

Full perimeter roof curbs are available from the factory and are
shipped unassembled. Field assembly, squaring, leveling
and mounting on the roof structure are the responsibility of the
installing contractor. Allrequired hardware necessary forthe
assembly of the sheet metal curb is included in the curb
accessory.

& VARNING

To PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE,
PERSONAL INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE
OBSERVED WHEN INSTALLING THE UNIT.

¢ Sufficientstructural support mustbe determined prior to
locating and mounting the curb and package unit.
¢ Ductwork must be constructed using industry guide-
lines. The duct work must be placed into the roof curb
before mounting the package unit. Our full perimeter
curbs include duct connection frames to be assembled
with the curb. Cantilevered type curbs are not available
from the factory.
¢ Curbinsulation, cant strips, flashing and general roofing
material are furnished by the contractor.
The curbs must be supported on parallel sides by roof
members. The roof members must not penetrate supply and
return ductopening areas as damage to the unit might occur.

NOTE: The unitand curb accessories are designed to
allow vertical duct installation before unit placement. Duct
installation after unit placement is not recommended.

&\ cruton

ALL CURBS LOOK SIMILAR. TO AVOID INCORRECT CURB POSITIONING,
CHECK JOB PLANS CAREFULLY AND VERIFY MARKINGS ON CURB
ASSEMBLY. INSTRUCTIONS MAY VARY IN CURB STYLES AND SUPERCEDE
INFORMATION SHOWN.

See the manual shipped with the roof curb for assembly and
installation instructions.
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PRODUCT DESIGN

CLEARANCES

36"; minimum
roof overhang

*In situations that have multiple units, a 48" minimum
clearance is required between the condenser coils.

UNIT CLEARANCES

Adequate clearance around the unitshould be keptfor safety,
service, maintenance, and proper unit operation. A total
clearance of 75" around this unitis recommended to facilitate
possible blower assembly, shaft, wheel replacement, coill,
heatexchanger, electric heatand gas furnace removal. This
unit must not be installed beneath any obstruction. This unit
should be installed remote from all building exhausts to inhibit
ingestion of exhaust air into the unit’s fresh air intake.

ProTRUSION

Inspect curb to ensure that none of the utility services
(electric) routed through the curb protrude above the curb.

&\ cruTion

IF PROTRUSIONS EXIST, DO NOT ATTEMPT TO SET UNIT ON CURB.
INFORMATION SHOWN.
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ELECTRICAL WIRING

& VARNING

HIGH VOLTAGE !

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

&\ WARNING

HIGH VOLTAGE !

To AVOID PERSONAL INJURY OR DEATH DUE TO ELECTRICAL
SHOCK, DO NOT TAMPER WITH FACTORY WIRING. THE
INTERNAL POWER AND CONTROL WIRING OF THESE UNITS
ARE FACTORY-INSTALLED AND HAVE BEEN THOROUGHLY
TESTED PRIOR TO SHIPMENT. CONTACT YOUR LOCAL
REPRESENTATIVE IF ASSISTANCE IS REQUIRED.

¥

&\ cruTion

To PREVENT DAMAGE TO THE WIRING, PROTECT WIRING FROM SHARP
EDGES. FOLLOW NATIONAL ELECTRICAL CODE AND ALL LOCAL CODES
AND ORDINANCES. DO NOT ROUTE WIRES THROUGH REMOVABLE
ACCESS PANELS.

&\ cruTon

CONDUIT AND FITTINGS MUST BE WEATHER-TIGHT TO PREVENT WATER
ENTRY INTO THE BUILDING.

For unit protection, use a fuse or HACR circuit breaker that
is in excess of the circuit ampacity, but less than or equal to
the maximum overcurrent protection device. DO NOT EX-
CEED THE MAXIMUM OVERCURRENT DEVICE SIZE
SHOWN ON UNIT DATAPLATE.

Allline voltage connections must be made through weather-
proof fittings. All exterior power supply and ground wiring
must be in approved weatherproof conduit.

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 tempera-
ture limitations for Type T wire (63°F/35°C rise).

The main power supply shall be three-phase, three wire. The
unit is factory wired for the voltage shown on the unit’'s data
plate.
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PRODUCT DESIGN

Main power wiring should be sized for the minimum wire
ampacity shown on the unit's database. Size wires in
accordance with the ampacity tables in Article 310 of the
National Electrical Code. Iflongwires are required, itmay be
necessary to increase the wire size to prevent excessive
voltage drop. Wires should be sized for a maximum of 3%

voltage drop.
&\ cruTon

To AvOID PROPERTY DAMAGE OR PERSONAL INJURY DUE TO FIRE, USE
ONLY COPPER CONDUCTORS.

&\ cruTion

To PREVENT IMPROPER AND DANGEROUS OPERATION DUE TO WIRING
ERRORS, LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING
CONTROLS. VERIFY PROPER OPERATION AFTER SERVICING.

NOTE: A weather-tight disconnect switch, properly sized
for the unit total load, must be field or factory installed. An
external field supplied disconnect may be mounted on the

exterior panel.

Ensure the data plate is not covered by the field-supplied

disconnect switch.
¢ Some disconnect switches are not fused. Protect the

power leads atthe point of distribution in accordance with
the unit data plate.

e The unit 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-
NFPA70). Agroundlugis 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 connecting a neutral conductor.

< Connect power wiring to the electrical middle contactor
within the main control box of power block, if equipped.

8
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Line voltage connects
to middle contactor —j
on 460v and 575v

Gas Packs
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PRODUCT DESIGN

25TONPOWERANDLOWVOLTAGEBLOCK LOCATIONS

&\ WARNING

FAILURE OF UNIT DUE TO OPERATION ON IMPROPER LINE VOLTAGE OR
WITH EXCESSIVE PHASE UNBALANCE CONSTITUTES PRODUCT ABUSE MAY
CAUSE SEVERE DAMAGE TO THE UNIT ELECTRICAL COMPONENTS.

AREAS WiTHOUT CONVENIENCE OUTLET

Itis recommended that an independent 115V power source
be broughtto the vicinity of the roof top unit for portable lights
and tools used by the service mechanic.

NOTE: Refertolocal codes for requirements. These outlets
can also be factory installed.

UNITS INSTALLED ON RooF Tops

Main power and low voltage wiring may enter the unitthrough
the side or through the roof curb. Install conduit connectors
atthe desired entrance locations. External connectors must
be weatherproof. All holes in the unit base must be sealed
(including those around conduit nuts) to prevent water leak-
age into building. All required conduit and fittings are to be
field supplied.

Supply voltage to roof top unit must not vary by more than
10% of the value indicated on the unit data plate. Phase
voltage unbalance must not exceed 2%. Contact your local
power company for correction of improper voltage or phase
unbalance.

Low
VOLTAGE

HIGH VQLTAGE  FNTRANCE

ENTRANCE
| No J\y

“ H] 8-1/5"

T 32
28

ELECTRICALENTRANCELOCATIONS

Unitis equipped with a Low Voltage Terminal Block and has
Single Point wiring to the contactor.

Low VoLTAGE ConTROL WIRING

1. A 24V thermostat must be installed for unit operation. It
may be purchased with the unit or field -supplied. Ther-
mostats 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
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locate the device where it may be directly exposed to
supply air, sunlight or other sources of heat. Follow
installation instructions packaged with the thermostat.

3. Use #18 AWG wire for 24V control wiring runs not
exceeding 75 feet. Use #16 AWG wire for 24V control
wiring runs not exceeding 125 feet. Use #14 AWG wire
for 24V control wiring runs not exceeding 200 feet. Low
voltage wiring may be National Electrical Code (NEC)
Class 2 where permitted by local codes.

4. Route thermostat wires from sub-base terminals to the
unit. Control wiring should enter through the duct panel
(dimple marks entrance location). Connect thermostat
and any accessory wiring to low voltage terminal block
TB1 in the main control box.

NOTE: Field-supplied conduit may need to be installed
depending on unit/curb configuration. Use #18 AWG solid
conductor wire whenever connecting thermostat wires to
terminals on sub-base. DO NOT use larger than #18 AWG
wire. A transition to #18 AWG wire may be required before
entering thermostat sub-base.

NOTE: Referto unitwiring diagrams for thermostat hookups.
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SYSTEM OPERATION DCCH* XXX XXX

Typical Package Cooling or Package Gas

FC> ) (- =)
Indoor Outdoor
Coil Coil
Q‘g U
E—L;% Thermostatic
Expansion N
Valve
& T J

Either a thermostatic expansion valve or restrictor orifice assembly may be used depending on model, refer to the parts
catalog for the model being serviced.

10
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SYSTEM OPERATION

CIRCULATING AIR AND FILTERS
Ductwork

The supply duct should be provided with an access panel
large enough to inspect the air chamber downstream of the
heatexchanger. A cover should be tightly attached to prevent
air leaks.

Ductwork dimensions are shown in the roof curb installation
manual.

Ifdesired, supply and return duct connections to the unit may
be made with flexible connections to reduce possible unit
operating sound transmission.

CONDENSATE DRAIN CONNECTION

CoNDENSATE DRAIN CONNECTION

A 1" female NPT drain connection is supplied on the side of
the unitand a 1” male NPT on the bottom of the drain pan for
condensate piping. An external trap must be installed for
proper condensate drainage.

7 .
Base Rail —\
° \
\\ ) [e]
Open Vent 2” Min @ @
O [e]
SeeTNOTE
Drain Plug Roof Curb

- NOTE: Trap should be deep enough to offset maximum
unit static difference. A minimum 4” trap is recommended.

Drain Connection

Install condensate draintrap as shown. Use 1" drain line and
fittings or larger. Do not operate without trap.

HorizoNTAL DRAIN

Drainage of condensate directly onto the roof may be accept-
able; refertolocal code. Itis recommended that a small drip
pad of either stone, mortar, wood or metal be provided to
prevent any possible damage to the roof.

CLEANING

Due tothe factthatdrain pansin any air conditioning unit will
have some moisture inthem, algae and fungus will grow due
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to airborne bacteria and spores. Periodic cleaning is neces-
sary to prevent this build-up from plugging the drain.

STARTUP, ADJUSTMENTS, AND CHECKS

&\ WARNING

HIGH VOLTAGE!

TO AVOID PERSONAL INJURY OR DEATH DUE TO
ELECTRICAL SHOCK, BOND THE FRAME OF THIS UNIT TO
THE BUILDING ELECTRICAL GROUND BY USE OF THE
GROUNDING TERMINAL PROVIDED OR OTHER
ACCEPTABLE MEANS. DISCONNECT ALL POWER BEFORE
SERVICING OR INSTALLING THIS UNIT.

T

&\ crution

TO PREVENT PROPERTY DAMAGE OR PERSONAL INJURY, DO NOT START
THE UNIT UNTIL ALL NECESSARY PRE-CHECKS AND TEST HAVE BEEN
PERFORMED.

&\ WARNING

MOVING MACHINERY HAZARD!

TO PREVENT POSSIBLE PERSONAL INJURY OR DEATH, DISCONNECT
POWER TO THE UNIT AND PADLOCK IN THE “OFF” POSITION BEFORE
SERVICING FANS.

CONTRACTOR RESPONSIBILITY
The installing contractor must be certain that:

e Allsupply and return air ductwork is in place, properly
sealed, and corresponds with installation instructions.

e Allthermostats are mounted and wired in accordance
with installation instructions.

e All electric power, all gas, hot water or steam line
connections, and the condensate drain installation
have been made to each unit on the job. These main
supply lines must be functional and capable of operat-
ing all units simultaneously.

* Requirements are metfor venting and combution air.
» Airfilters are in place.

* Inputrate andtemperature rise are adjusted per rating
plate.

*  Return air temperature is maintained between 55°F
(13°C)and 80°F (27°C).
Roor CurB INSTALLATION CHECK

Inspectthe roof curb for correctinstallation. The unitand curb
assembly should be level. Inspect the flashing of the roof
mounting curb to the roof, especially at the corners, for good

11
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SYSTEM OPERATION

workmanship. Also check for leaks around gaskets. Note
any deficiencies in a separate report and forward to the
contractor.

OBsTRUCTIONS, FAN CLEARANCE AND WIRING

Remove any extraneous construction and shipping materials
that may be found during this procedure. Rotate all fans
manually to check for proper clearances and thatthey rotate
freely. Checkfor bolts and screws that may have jarred loose
during shipment to the job site. Retighten if necessary. Re-
tighten all electrical connections.

FieLo Duct CoNNECTIONS

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

FiLTER SECTION CHECK

Removefilter section access panels and check thatfilters are
properly installed. Note airflow arrows on filter frames.

AIR FLOW ADJUSTMENTS

Whenthe 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 onthe motor nameplate. Thetotal
airflow must not be less than that required for operation of the
electric heaters or the furnace.

If an economizer is installed, check the unit operating
balance with the economizer at full outside air and at
minimum outside air.

NOTE:Airflow setting below 300 CFM/Ton is not recom-
mended, as evaporator freezing or poor unit performance is
possible.Start-up Procedure and Checklistfor2 Speed Models.

SeT EVAPORATOR FAN RPM

Actual RPM’s must be set and verified with a tachometer or
strobe light. With disconnect switch open, disconnect ther-
mostat wires from terminals Y and W. This will prevent
heating and mechanical cooling from coming on. Place a
jumper wire across terminals R and G at TB1 terminal block.
Close disconnect switch; evaporator fan motor will operate so
RPM can be checked.

For gas heat units, the airflow must be adjusted so that the
air temperature rise falls within the ranges given stated on
Data Plate.

ELecTrICAL INPUT CHECK
Make preliminary check of evaporator fan ampere draw and

12
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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.

BELT DRIVE MODELS ONLY
The drive onthe supply fanis typically setinthe middle ofthe
RPM range. The drive motor sheave pitch diameter is field
adjustable for the required airflow.

Upon completion of the air flow balancing, we recommend
replacing the variable pitched motor sheave with a properly-
sized fixed sheave. A matching fixed sheave will provide
longer belt and bearing life and vibration free operation.
Initially, itis bestto have a variable pitched motor sheave for
the purpose of airflow balancing, but once the balance has
been achieved, fixed sheaves maintain alignment and mini-
mize vibration more effectively. For directdrive units, move fan
speed wire.

BEARING CHECK

Prior to energizing any fans, check and make sure that all
setscrews are tight si that bearings are properly secured to
shafts.

& WARNING

To AvOID PROPERTY DAMAGE, PERSONAL INJURY OR DEATH DUE TO
FIRE OR EXPLOSION, A QUALIFIED SERVICER MUST INVESTIGATE THE
REASON FOR THE ROLLOUT PROTECTION DEVICE TO OPEN BEFORE
MANUALLY RESETTING THE ROLLOUT PROTECTION DEVICE.

NORMAL SEQUENCE OF OPERATION

CooLinG
Begin with power turned off at all disconnects.

1. Turnthermostat system switch to “Cool,” and fan switch
to“Auto” and turntemperature setting as high asitwill go.

2. Inspect all registers and set them to the normal open
position.

3. Turn on the electrical supply at the disconnect.

4. Turn the fan switch to the “ON” position. The blower
should operate after a 7-second delay.

5. Turnthe fan switch to “Auto” position. The blower should
stop after a 65 second delay.

6. Slowly lower the cooling temperature until first stage
COOL (LOW COOL) starts. The blower, both fans, and
first stage compressor should now be operating. Allow
the unit to run 10 minutes, make sure cool air is being
supplied by the unit.

7. Lowerthe cooling temperature further until second stage
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SYSTEM OPERATION

COOL (HIGH COOL) starts. The blower, both fans, and
both compressors should now be operating. Allow the
unit to run 10 minutes, make sure cool air is being
supplied by the unit.

8. Turn the temperature setting to the highest position,
stopping the unit. The indoor blower will continue to run
for 65 seconds.

9. Turnthe thermostat system switch to “OFF” and discon-
nect all power when servicing the unit.

&\ WARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

REFRIGERATION CHECK

The unit is equipped with a thermal expansion valve as a
metering device.

Ensure the hold-down bolts on the compressor are secure
and have not vibrated loose during shipment. Check that
vibration grommets have been installed. Visually check all
piping for damage and leaks; repair if necessary. The entire
system has been factory charged and tested, making it
unnecessary to field charge. Factory charges are shown on
the unit's nameplate. To confirm charge levels or, if a leak
occurs and charge needs to be added to the system, it is
recommended to evacuate the system and recharge refriger-
ate to unitnameplate specifications. This unit has been rated
in the cooling mode at the AHRI rated conditions of: Indoor
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(80°db/67°wb)and outdoor (95° db). While operating at this
condition, the subcooling should range from 12° to 15° F for
eachrefrigeration circuit, for 15 and 20 ton models. Sucooling
for 25 ton models should be from 16° to 19° F for circuit 1, and
from 12° to 15° F for circuit 2.

FiNAL SysTEM CHECKS

1. Check to see if all supply and return air grilles are
adjusted and the air distribution system is balanced for
the best compromise between heating and cooling.

2. Checkforairleaksinthe ductwork. See Sections on Air
Flow Adjustments.

3. Make suretheunitisfree of “rattles”, and the tubing inthe
unit is free from excessive vibration. Also make sure
tubesorlinesare notrubbing against each other or sheet
metal surfaces or edges. If so, correct the trouble.

4. Setthethermostat at the appropriate setting for cooling
and heating or automatic change over for normal use.

5. Be sure the Owner is instructed on the unit operation,
filter, servicing, correct thermostat operation, etc.

13
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SCHEDULED MAINTENANCE

MAINTENANCE

&\ VARNING
HIGH VOLTAGE !

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

8

&\ WARNING

To PREVENT PERSONAL INJURY OR DEATH DUE TO IMPROPER
INSTALLATION, ADJUSTMENT, ALTERATION, SERVICE OR MAINTENANCE,
REFER TO THIS MANUAL. FOR ADDITIONAL ASSISTANCE OR
INFORMATION, CONSULT A QUALIFIED INSTALLER, SERVICE AGENCY OR
THE GAS SUPPLIER.

&\ crution

SHEET METAL PARTS, SCREWS, CLIPS AND SIMILAR ITEMS INHERENTLY
HAVE SHARP EDGES, AND IT IS NECESSARY THAT THE INSTALLER AND

SERVICE PERSONNEL EXERCISE CAUTION.

Preventive maintenanceisthe bestway to avoid unnecessary
expense and inconvenience. Have this system inspected at
regularintervals by qualified service personnel, atleasttwice
a year. Routine maintenance should cover the following
items:

1. Tighten all belts, set screws, 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.

. Align or replace belts as needed.

. Replace filters as needed (see below).

. Check for blockage of condensate drain.
. Check power and control voltages.

. Checkrunningamperage.

© 0 N O O M W

. 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 set screws.

14
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FiLTERS

&\ cruTon

To PREVENT PROPERTY DAMAGE DUE TO FIRE AND LOSS OF EQUIPMENT
EFFICIENCY OR EQUIPMENT DAMAGE DUE TO DUST AND LINT BUILD UP
ON INTERNAL PARTS, NEVER OPERATE UNIT WITHOUT AN AIR FILTER
INSTALLED IN THE RETURN AIR SYSTEM.

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

Dirty filters are the most common cause of inadequate
heating or cooling performance. Filter inspection should be
made at least every two months; more often if necessary
because of local conditions and usage.

Dirty throwaway filters should be discarded and replaced with
anew, clean filter.

Disposable return airfilters are supplied with this unit. See the
unit Specification Sheet for the correct size and part number.
Toremove thefilters, remove thefilter access panelonreturn
side of the unit.

CABINET FINISH MAINTENANCE

Use a fine grade automotive wax on the cabinet finish to
maintain the finish’s original high luster. This is especially
important in installations with extended periods of direct
sunlight.

CONDENSER AND INDUCED DRAFT MOTORS

Bearings on the condenser fan motors and the combustion
fan motor are permanently lubricated. No additional oiling is
required.

LUBRICATION

The fan shaft bearings and the supply fan motor have grease
fittings that should be lubricated during normal maintenance
checks.

CLeAN Oursipe ColL (QUALIFIED SERVICER ONLY)

The coilwiththe outside air flowing over it should be inspected
annually and cleaned as frequently as necessary to keep the
finned areas free of lint, hair and debris.

FuncTionAL PARTS

Refer to the unit Parts Catalog for a list of functional parts.
Parts are available from your distributor.
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SERVICING DCCH*FXXXF*FXXX

COOLING ANALYSIS CHART

) Unsatisfactory System
Complaint No Cooling ) Operating
Cooling
Pressures
B g | |t E
2| e © § = Py
2 % 8 o| e » § 5
POSSIBLE CAUSE RRS] S| 8|E Z| e S
2l [LlS|s|s|5|8|L|E[S 2 3
=| 8 > = £
3 o Test Method o
DOTS IN ANALYSIS 5 g czls8lcl2zez ol o Remod &
GUIDE INDICATE SIEle|<|=|=|"|g|2|2|5/8/8 3z 7| Y Q
'S S _ Q —
"POSSIBLE CAUSE" A HEHE IR A s
ElZ|O0|E& |8 |- c|lel=lB8|l8| 2|28 ©
=|l9o|lo|=|=|2|2a]l¢c Slo|lo|&| 0O %)
=Bl E|S|8/22|2|12|8|5|8|2|8|3
e|2|c|EE|8/8|E| 3 5|c|g|s|5|8 8
g|g8/2/8|8|2|/e|lag| o8 g 2| @ - n
w| E|IE| S| c|E|E|B|o|=x|5|E|Z2|6|S
> Q Q > o o o > (=] o Q o o) = =
N1O010 WO lOln | F-|lZ2[0]0 | J|T | T
Power Failure . Test Voltage S-1
Blown Fuse . LI Inspect Fuse Size & Type S-1
Unbalanced Power, 3PH . LI Test Voltage S-1
Loose Connection . . . Inspect Connection - Tighten S-2,S-3
Shorted or Broken Wires o o 0o 0o 0 o Test Circuits With Ohmmeter S-2,S-3
Open Fan Overload LI Test Continuity of Overload S-17A
Faulty Thermostat . LI . Test Continuity of Thermostat & Wiring S-3
Faulty Transformer . ° Check Control Circuit with Voltmeter S-4
Shorted or Open Capacitor . oo o o Test Capacitor S$15
Internal Compressor Overload Open . Test Continuity of Overload S-17A
Shorted or Grounded Compressor . . Test Motor Windings S-17B
Compressor Stuck . o | e Use Test Cord S-17D
Faulty Compressor Contactor . LI Test Continuity of Coil & Contacts S-7,S-8
Faulty Fan Relay . Test Continuity of Coil And Contacts S-7
Open Control Circuit . Test Control Circuit with Voltmeter S-4
Low Voltage ° oo Test Voltage S-1
Faulty Evap. Fan Motor . . Repair or Replace S-16
Shorted or Grounded Fan Motor . o | Test Motor Windings S-16
Improper Cooling Anticipator . . Check Resistance of Anticipator S-3B
Shortage of Refrigerant ol e . Test For Leaks, Add Refrigerant S-101,103
Restricted Liquid Line ol e . ® |Remowe Restriction, Replace Restricted Part S112
Dirty Air Filter L] o o . Inspect Filter-Clean or Replace
Dirty Indoor Coil . oo ° Inspect Coil - Clean
Insufici , Indoor Coil ° ol e R Check Blower Speed and Rotation, Belt, Pulleys, S-200,205,
nsufficient air across Indoor Coi Niict Statie_Eiltar 206 207
Too much air across Indoor Coil . Reduce Blower Speed, Check Pulley Adjustment S-205, 207
Overcharge of Refrigerant oo . ® | e |Recover Part of Charge S113
Dirty Outdoor Coil o e e . e |Inspect Coil - Clean
Noncondensibles ol e L] ® |Recover Charge, Evacuate, Recharge S114
Recirculation of Condensing Air ol e L] ® |Remove Obstruction to Air Flow
Infiltration of Outdoor Air L] o o Check Windows, Doors, Vent Fans, Etc.
Improperly Located Thermostat . . Relocate Thermostat
Air Flow Unbalanced ] . Readjust Air Volume Dampers
System Undersized L] L] Refigure Cooling Load
Broken Internal Parts . Replace Compressor S115
Broken Valves . . ° Test Compressor Efficiency S104
Inefficient Compressor . . Test Compressor Efficiency S-104
Expansion Device Restricted o (o] e . L] o |Remowe Restriction, Replace Expansion Device 111
Loose Hold-down Bolts . Tighten Bolts
Flowrator Not Seating Properly . . Check Flowrator & Seat or Replace Flowrator S111

e Cooling Cycle

15
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SERVICING

Table of Contents

S-1 CheckingVoltage ..........cocceevveeiniineeneee 17 S-18  Testing Crankcase Heater (Optional ltem) .... 24
S-2 CheckingWiriNng .......ccccuvvmiiiiiiiiiiiieeeieeeeeeeeee 18 S-50 Checking Heater Limit Control(s) .................. 25
S-3 Checking Thermostat, Wiring & Anticipator .. 18~ S-100 Refrigeration Repair Practice.......................... 25
S-3A Thermostat & Wiring ... 18 S101 LeakTesting ..ccccccveeveiieeiiecieciecie e 25
S-3B  Cooling Anticipator ..........coccoevoeiiiiciieece 18 S-102  EVACUALION ...ocveeeeveeiciee et 26
S-4 Checking Tranformer & Control Circuit .......... 18  S-103 Charging.....ccoceeeveeieeiesieiieiiesie e s 26
S-7 Checking Contactor and/or Relays................ 19  S-104 Checking Compressor Efficiency .................. 27
S-8 Checking Contactor Contacts ...................... 19 S106 Overfeeding .......cccceevveiveeeiecieeiccece e, 27
S-9 Checking Fan Relay Contact ........................ 19 S-109 CheckingSubcooling ........cccccevvvveieieriennnn. 28
S-11  Checking Loss of Charge Protection ............. 21 S-110 CheckingExpansionValve...........cccccvevveennens 28
S-12  Checking High Pressure Control ................... 21 S-112 Checking Restricted Liquid Line .................... 28
S-13  Checking Low Pressure Control .................... 21  S-113 RefrigerantOvercharge ..........cccocoovveveiencnnns 28
S-15  Checking Capacitor ............c.cccoevcieiiniinenn 21 S-114 Non-condensables .........cccccccvevveeiveeiineinnnns 28
S-15A Resistance ChecK.........ccccovveeiiiiiiiiiiceneee, 22 S-115 CompressorBurnout ...........ccceeeeevveeeeveeeennne. 31
S-15B Capacitance ChecK...........cccoeoveviiiiierinenn 22 S-200 Checking External Static Pressure ............... 31
S-16 CheckingMOtOrS .....ccovviiiiiiiieeieiiieee e 23 S-201 Checking Temperature Rise ..............ccve....... 31
S-16A Checking Fan Motor Windings S-205 Checking Belt Tension ..........cccccoeveeieecnnenne, 31
(PSC MOLOIS) ..t 23 S-206 Indoor Fan Rotation ChecK ..........cceevvvvvvvennen., 32
S-17  Checking Compressor Windings ................... 23 S-207 Motor Sheave Adjustment ............ccccueevene.. 32
S-17A ResSistance TeSt.....cooooiiiieiiiiiiiiiiiiiiiiie 23
S-17B  GroundTeSt .....oeeevveiieiiriesiiieee e 24
S-17D  Operation TESt ...ccveiviiiiiiieeeieieieeieeeeeeeie 24
— 4\ WARNING

HIGH VOLTAGE! Ilm

Disconnect ALL power before servicing or installing this unit. Multiple power sources

may be present. Failure to do so may cause property damage, personal injury or death.

16
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SERVICING

S-1 CHECKING VOLTAGE

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so
may cause property damage, personal injury
or death.

v

1. Remove doors, control panel cover, etc. from unit being
tested.

With power ON:

— 4\ WARNING

Line Voltage now present.

2. Usingavoltmeter, measure the voltage across terminals
L1 and L2 of the contactor for single phase units, and L3,
for 3 phase units.

3. Noreading -indicates open wiring, open fuse(s) no power
or etc. from unit to fused disconnect service. Repair as
needed.

4. With ample voltage at line voltage connectors, energize
the unit.

5. Measure the voltage with the unit starting and operating,
and determine the unit Locked Rotor Voltage.

Locked Rotor Voltage is the actual voltage available at
the compressor during starting, locked rotor, or a stalled
condition. Measured voltage should be above minimum
listed in chart below.

To measure Locked Rotor Voltage attach a voltmeter to
therun"R"and common"C"terminals ofthe compressor,
ortothe T, and T, terminals of the contactor. Startthe unit
and allow the compressorto run for several seconds, then
shut down the unit. Immediately attempt to restart the
unit while measuring the Locked Rotor Voltage.

6. Voltmeter should read within the voltage tabulation as
shown. If the voltage falls below the minimum voltage,
checktheline wire size. Longruns of undersized wire can
cause lowvoltage. Ifwire size is adequate, notify the local
power company in regards to either low or high voltage.

Unit Supply Voltage
Voltage Min. Max.
208/230 198 253

400 360 404
460 437 506
575 546 604
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Three phase units require a balanced 3 phase power supply
to operate. Ifthe percentage of voltage imbalance exceeds
3% the unit must not be operated until the voltage condition
is corrected.

Max. Voltage Deviation
From Average Voltage
Average Voltage

% Voltage = X 100

Imbalance

Tofind the percentage ofimbalance, measure the incoming
power supply.

L1-L2 =240V

L1-L3=232V Avg. V =710 = 236.7
L2 - L3 =238V 3

Total 710V

240-236.7=+3.3
232-236.7=-4.7
238-236.7=+1.3

Tofind Max. deviation:

Max deviation was 4.7V

% Voltage Imbalance= 4.7 =1.99%

236.7

If the percentage of imbalance had exceeded 3%, it must be
determined if the imbalance is in the incoming power supply
or the equipment. To do this rotate the legs of the incoming
power and retest voltage as shown below.

L1-L2 =240V
L1-L3 =227V
L2 -1L3 =238V

O O|0 0|0 O
© 0|0 O[O0 O

Rotate all 3 incoming
legs as shown.

L1-L2=227V
L1-L3=238V
L2 - L3 =240V

~L.2

L1 L2 L3

By the voltage readings we see that the imbalance rotated or
traveled with the switching oftheincoming legs. Therefore the
imbalance lies within the incoming power supply.

Ifthe imbalance had not changed then the problem would lie
within the equipment. Check for current leakage, shorted
motors, etc.

17
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SERVICING

S-2 CHECKING WIRING

— 4\ WARNING
HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury

or death.

1. Checkwiring visually for signs of overheating, damaged
insulation and loose connections.

2. Use an ohmmeter to check continuity of any suspected
openwires.

3. Ifany wires must be replaced, replace with comparable
gauge and insulation thickness.

S-3 CHECKING THERMOSTAT, WIRING, AND

4.

Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

S-3B COOLING ANTICIPATOR

The cooling anticipator is a small heater (resistor) in the
thermostat. During the "off" cycle, it heats the bimetal
elementhelping the thermostat call for the next cooling cycle.
This prevents the room temperature from rising too high
before the system is restarted. A properly sized anticipator
should maintain room temperature within 1 1/2 to 2 degree
range.

The anticipator is supplied in the thermostat and is not to be
replaced. If the anticipator should fail for any reason, the
thermostat must be changed.

S-4 CHECKING TRANSFORMER

— 4\ WARNING

AND CONTROL CIRCUIT

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

v

ANTICIPATOR
THERMOSTAT WIRE SIZING CHART
MIN. COPPER WIRE
LENGTH OF RUN GAUGE (AWG)

25 feet 18
50 feet 16
75 feet 14
100 feet 14
125 feet 12
150 feet 12

S-3A THERMOSTAT AND WIRING

— 4\ WARNING

Line Voltage now present.

With power ON, thermostat calling for cooling

1. Use avoltmeterto check for 24 volts at thermostat wires
C and Y in the unit control panel.

2. Novoltage indicates trouble in the thermostat or wiring.

3. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

Indoor Blower Motor
With power ON:

— 4\ WARNING

Line Voltage now present.

Set fan selector switch at thermostat to "ON" position.
2. With voltmeter, check for 24 volts at wires C and G.
No voltage indicates the trouble is in the thermostat or
wiring.
18
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A step-down transformer (either 208-240, 460 or 575 volt pri-
mary to 24 volt secondary) is provided with each unit. This
allows ample capacity for use with resistance heaters.

— 4\ WARNING

Disconnect ALL power before servicing.

1.

Remove control panel cover to gain access to trans-
former.

With power ON:

— 4\ WARNING

Line Voltage now present.

2.

3.

Using avoltmeter, check voltage across secondary volt-
age side of transformer (R to C).

No voltage indicates faulty transformer, bad wiring, or bad
splices.

Check transformer primary voltage atincoming line volt-
age connections and/or splices.

If line voltage available at primary voltage side of trans-
former and wiring and splices good, transformer is inop-
erative. Replace.
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S-7 CHECKING CONTACTOR AND/OR RELAYS

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

¥

The compressor contactor and other relay holding coils are
wired into the low or line voltage circuits. When the control
circuit is energized, the coil pulls in the normally open
contacts or opens the normally closed contacts. When the
coil is de-energized, springs return the contacts to their
normal position.

NOTE: Most single phase contactors break only one side of
the line (L1), leaving 115 volts to ground present at most
internal components.

1. Remove the leads from the holding coil.
2. Using an ohmmeter, test across the coil terminals.

If the coil does not test continuous, replace the relay or
contactor.

S-8 CHECKING CONTACTOR CONTACTS

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

¥

1. Disconnectthe wire leads fromtheterminal (T) side ofthe
contactor.

2. With power ON, energize the contactor.

— 4\ WARNING

Line Voltage now present.

3. Using a voltmeter, test across terminals.

A. L1-L2, L1-L3, and L2-L3 - If voltage is present,
proceedtoB. Ifvoltageis not present, check breaker
or fuses on main power supply..

B. T1-T2,T1-T3,andT2-T3-Ifvoltagereadingsare not
the same as in "A", replace contactor.
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-—-—- Ohmmeter for testing holding c0|l
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(ThreePhase)

S-9 CHECKING FAN RELAY CONTACTS
DCG:

The fan relays are incorporated into the control board. See
section S-313 for checking control board for single phase gas
models.

For 3 phase and belt drive models, the procedure for testing
the fan relay contacts will be the same as checking the
compressor contactor contacts (See section S-8).

DCC:
The Electronic Blower Time Delay Relay isused on PSC and
beltdriven models.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

Checking EBTDR High Voltage Contacts

1. With power off, remove wires from terminals NC, COM,
andNO.

2. Using a VOM, check for resistance from NO to COM.
Should read open. Next, check forresistance fromNCto
COM. Should read closed.

3. Ifnotasabove, replace EBTDR.

19


http://www.manualslib.com/

SERVICING

Checking EBTDR Contact Operation

With power on:

— 4\ WARNING

Line Voltage now present.

Set the thermostat to the fan "on" position.

Check for 24 volts at the C and G terminals of the
EBTDR.

3. Ifnovoltage present, check fan circuit from thermostat.
If 24 volts present, proceed to step 4.

4. Using AVOM checkfor 24 volts betweenthe NO terminal
on the on the EBTDR and C on the EBTDR board. If
voltage is present go to step 5.

5. With a call for continuous fan from the thermostat using
a VOM check for 24 volts between the COM terminal
EBTDRand C onthe EBTDR board. Ifvoltage is present
go to step 6 if not replace the EBTDR.

6. UsingaVOM checkfor 24 volts betweenthe greenwire
connection and the blue wire connection at the Blower
contactor. If 24 volts is present Replace the contactor.

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

Testing relay holding coil
1. Remove theleads from the holding coil terminals 1 and
3.

2. Usinganohmmeter, testacrossthe coil terminals 1 and
3. Ifthe coil does not test continuous, replace the relay.

Testing relay contacts

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

20
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— 4\ WARNING

Line Voltage now present.

3. Apply 240 volts to coil terminals 1 and 3.

Using a VOM, check for 240 volts from terminals 3 and
1 of relay. Should read 240 volts. In no voltage, check
wiring from heaterkittorelay. If voltage present, proceed
to step 5.

5. UsingaVOM, checkfor240 volts from L1 at contactor to
terminal 4 of relay. Should read 240 volts. Next check
from L1 at contactor to terminal 2 of relay. Should read
240volts.

If not as above, replace relay.

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

Testing relay holding coil

1. Remove the leads from the holding coil.

2. Using an ohmmeter, test across the coil terminals 1 and
3. If the coil does not test continuous, replace the relay.

Testing relay contacts

— 4\ WARNING

Disconnect ALL power before servicing.

Turn power off.

1. Using a VOM, test resistance across relay terminals 2
and 4. Should read open.

2. Turnpoweron.

— 4\ WARNING

Line Voltage now present.

3. Apply 24 volts to coil terminals 1 and 3.

Using a VOM, check for 24 volts from terminals 3 and 2
of relay. Should read 24 volts. If no voltage, check low
voltage wiring fromtransformertorelay. If voltage present,
proceed to step 5.

5. Using a VOM, check for 24 volts from terminals 3 and 4
of relay. Should read 24 volts.

If not as above, replace relay.
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S-11 CHECKING LOSS OF CHARGE PROTEC-
TOR

(Heat Pump Models)

Theloss of charge protector senses the pressurein the liquid
line and will openits contacts on adrop in pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG. Itwillautomatically cut-in (close) at
approximately 50 PSIG.

Test for continuity using a VOM and if not as above, replace
the control.

S-12 CHECKING HIGH PRESSURE CONTROL

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

The high pressure control senses the pressure in the dis-
charge line. Ifabnormally high discharge pressures develop,
the contacts of the control open, breaking the control circuit
before the compressor motor overloads. This control is
automatically reset.

1. Using an ohmmeter, check across terminals of high
pressure control, withwire removed. If notcontinuous, the
contacts are open.

3. Attach a gauge to the access fitting on the liquid line.

With power ON:

— 4\ WARNING

Line Voltage now present.

4. Start the system and place a piece of cardboard in front
of the condenser coll, raising the condensing pressure.

5. Check pressure at which the high pressure control cuts-
out.
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Ifit cuts-outat 660 PSIG + 10 PSIG, itis operating normally
(See causes for high head pressure in Service Problem
Analysis Guide). If it cuts out below this pressure range,
replace the control. The control should reset at 420 PSIG *
25PSIG.

S-13 CHECKING LOW PRESSURE CONTROL

The low pressure control senses the pressure inthe suction
line and will openits contacts on adropin pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 22 PSIG + 7 PSIG. It will automatically cut-
in (close) at approximately 50 PSIG + 7 PSIG.

Testfor continuity usinga VOM and if notas above, replace
the control.

S-15 CHECKING CAPACITOR
CAPACITOR,RUN

A run capacitor is wired across the auxiliary and main
windings of a single phase permanent split capacitor motor.
The capacitors primary functionis to reduce the line current
while greatly improving the torque characteristics of amotor.
This is accomplished by using the 90° phase relationship
between the capacitor current and voltage in conjunction
with the motor windings so that the motor will give two phase
operation when connected to a single phase circuit. The
capacitor also reduces the line current to the motor by
improving the power factor.

CAPACITOR, START
SCROLL COMPRESSORMODELS

Hard start components are not required on Scroll compres-
sor equipped units due to a non-replaceable check valve
located in the discharge line of the compressor. However
hard start kits are available and may improve low voltage
starting characteristics.

This check valve closes off high side pressure to the
compressor after shut down allowing equalization through
the scrollflanks. Equalizationrequires only about one or two
seconds during which time the compressor may turn back-
wards.

Your unit comes with a 180-second anti-short cycle to
prevent the compressor from starting and running back-
wards.

MODELS EQUIPPED WITH A HARD START DEVICE

A start capacitoris wired in parallel with the run capacitor to
increase the starting torque. The start capacitor is of the
electrolytic type, rather than metallized polypropylene as
used in the run capacitor.

A switching device mustbe wired in series with the capacitor
to remove it from the electrical circuit after the compressor
starts to run. Not removing the start capacitor will overheat
the capacitor and burn out the compressor windings.

21
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These capacitors have a 15,000 ohm, 2 watt resistor wired
acrossitsterminals. The object of the resistoristo discharge
the capacitor under certain operating conditions, rather than
having it discharge across the closing of the contacts within
the switching device such as the Start Relay, and to reduce
the chance of shock to the servicer. See the Servicing
Section for specific information concerning capacitors.

RELAY, START

A potential or voltage type relay is used to take the start
capacitor out of the circuit once the motor comes up to speed.
This type of relay is position sensitive. The normally closed
contacts are wired in series with the start capacitor and the
relay holding coil is wired parallel with the start winding. As
the motor starts and comes up to speed, the increase in
voltage across the start winding will energize the start relay
holding coil and open the contacts to the start capacitor.

Two quick ways to test a capacitor are a resistance and a
capacitance check.

S-15A RESISTANCE CHECK

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so

may cause property damage, personal injury‘
or death.

1. Discharge capacitor and remove wire leads.

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

/

OHMMETER

R

CAPACITOR

22
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TESTING CAPACITOR RESISTANCE

2. Setanohmmeter on its highest ohm scale and connect
the leads to the capacitor -

a. Good Condition - indicator swings to zero and
slowly returns to infinity. (Start capacitor with
bleed resistor will not return to infinity. It will still
read the resistance of the resistor).

b.  Shorted-indicator swingsto zero and stopsthere
-replace.

c. Open - no reading - replace. (Start capacitor
would read resistor resistance.)
S-15B CAPACITANCE CHECK

Using a hookup as shown below, take the amperage and
voltage readings and use them in the formula:

/

VOLTMETER
) "‘\

—

15 AMP
FUSE

/

AMMETER

v A4

CAPACITOR

TESTING CAPACITANCE

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

Capacitance (MFD) = 2650 X Amperage

Voltage
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S-16 CHECKING MOTORS

S-16A CHECKING FAN MOTOR WINDINGS
(PSC MOTORS)

Applies only to the condenser fan motors

The auto reset fan motor overload is designed to protect the
motor against high temperature and high amperage condi-
tions by breaking the common circuit within the motor, similar
to the compressor internal overload. However, heat gener-
ated within the motor is faster to dissipate than the compres-
sor, allow at least 45 minutes for the overload to reset, then
retest.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so
may cause property damage, personal injury
or death.

v

1. Remove the motor leads from its respective connection
points and capacitor (if applicable).

2. Check the continuity between each of the motor leads.

Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

Ifthe windings do nottest continuous or areading is obtained
from lead to ground, replace the motor.

S-17 CHECKING COMPRESSOR WINDINGS

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which
supports a hermetic compressor or electrical terminal
suddenly disintegrates due to physical abuse or as a
result of an electrical short between the terminal and
the compressor housing, the terminal may be
expelled, venting the vapor and liquid contents of the
compressor housing and system.

Ifthe compressorterminal PROTECTIVE COVER and gasket
(if required) are not properly in place and secured, there is a
remote possibility if a terminal vents, that the vaporous and
liquid discharge can be ignited, spouting flames several feet,
causing potentially severe or fatal injury to anyone in its path.

This discharge can be ignited external to the compressor if
theterminal cover is not properly in place and if the discharge
impinges on a sufficient heat source.

Ignition of the discharge can also occur atthe venting terminal
orinside the compressor, ifthere is sufficient contaminant air
present in the system and an electrical arc occurs as the
terminal vents.
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Ignition cannot occur at the venting terminal without the
presence of contaminant air, and cannot occur externally
from the venting terminal without the presence of an external
ignition source.

Therefore, proper evacuation of a hermetic systemis essen-
tial at the time of manufacture and during servicing.

Toreduce the possibility of external ignition, all open flame,
electrical power, and other heat sources should be extin-
guished or turned off prior to servicing a system.

S-17A RESISTANCE TEST
Each compressor is equipped with an internal overload.

Theline break internal overload senses both motoramperage
and winding temperature. High motor temperature or amper-
age heats the disc causing it to open, breaking the common
circuit within the compressor on single phase units.

Heat generated within the compressor shell, usually due to
recycling of the motor, high amperage or insufficient gas to
cool the motor, is slow to dissipate. Allow at least three to
four hours for it to cool and reset, then retest.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so

may cause property damage, personal injury‘
or death.

1. Remove the leads from the compressor terminals.

— 4\ WARNING

See warnings S-17 before removing compressor
terminal cover.

2. Using an ohmmeter, test continuity between terminals S-
R, C-R, and C-S, on single phase units or terminals T1,
T2 and T3, on 3 phase units.

N

OHMMETER
AN

TESTING COMPRESSOR WINDINGS

If either winding does not test continuous, replace the
CoOmpressor.

NOTE: Ifanopencompressorisindicated, allowample time
forthe internal overloadto reset before replacing compressor.
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S-17B GROUND TEST

If fuse, circuit breaker, ground fault protective device,
etc., has tripped, this is a strong indication that an
electrical problem exists and must be found and cor-
rected. The circuit protective device rating must be
checked, and its maximum rating should coincide with
that marked on the equipment nameplate.

With the terminal protective cover in place, it is accept-
able to replace the fuse or reset the circuit breaker ONE
TIME ONLY to see if it was just a nuisance opening. If
it opens again, DO NOT continue to reset.

— 4\ WARNING

Disconnect ALL power before servicing.

Disconnect all power to unit, making sure that all
power legs are open.

1. DO NOT remove protective terminal cover. Discon-
nect the three leads going to the compressor termi-
nals at the nearest point to the compressor.

2. ldentify the leads and using a Megger, Hi-Potential
Ground Tester, or other suitable instrument which
puts outavoltage between 300 and 1500 volts, check
for a ground separately between each of the three
leads and ground (such as an unpainted tube on the
compressor). Do not use a low voltage output
instrument such as a volt-ohmmeter.

N

HI-POT

N

COMPRESSOR GROUND TEST
3. If a ground is indicated, then carefully remove the
compressor terminal protective cover and inspect for
loose leads or insulation breaks in the lead wires.

4. Ifnovisual problemsindicated, carefully remove the
leads at the compressor terminals.

— 4\ WARNING

Damage can occur to the glass embedded terminals if
the leads are not properly removed. This can result in
terminal and hot oil discharging.

Carefully retest for ground, directly between com-
pressorterminals and ground.

5. Ifgroundisindicated, replace the compressor.
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S-17D OPERATION TEST

Ifthe voltage, capacitor, overload and motor winding test fail
to show the cause for failure:

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failureto do so
may cause property damage, personal injury
or death.

v

1. Remove unitwiring from disconnect switch and wire atest
cord to the disconnect switch.

NOTE: The wire size ofthe testcord mustequal the line wire
size and the fuse must be of the proper size and type.

2. Withthe protective terminal cover in place, use the three
leads to the compressor terminals that were discon-
nected at the nearest point to the compressor and
connectthe common, startand run clips to the respective
leads.

3. Connect good capacitors of the right MFD and voltage
rating into the circuit as shown.

4. With power ON, close the switch.

— 4\ WARNING

Line Voltage now present.

A. Ifthe compressor starts and continues to run, the cause
for failure is somewhere else in the system.

B. If the compressor fails to start - replace.

S-18 TESTING CRANKCASE HEATER (OP-
TIONAL ITEM)

Note: Not all compressors use crankcase heaters.

The crankcase heater must be energized a minimum of four
(4) hours before the condensing unit is operated.

Crankcase heaters are used to prevent migration oraccumu-
lation of refrigerant in the compressor crankcase during the
off cycles and prevents liquid slugging or oil pumping on start

up.
Acrankcase heater will not prevent compressor damage due
to a floodback or over charge condition.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Disconnect the heater lead in wires.

2. Usinganohmmeter, check heater continuity - should test
continuous. If not, replace.
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S-50 CHECKING HEATER LIMIT CONTROL(S)

(OPTIONAL ELECTRICHEATERS)

Eachindividual heater elementis protected with an automatic
rest limit control connected in series with each element to
preventoverheating of componentsin case of low airflow. This
limit control will open its circuit at approximately 150°F. to
160°F and close at approximately 110°F.

— 4\ WARNING

Disconnect ALL power before servicing.

Remove the wiring from the control terminals.

Using an ohmmeter test for continuity across the nor-
mally closed contacts. No reading indicates the control
is open - replace if necessary. Make sure the limits are
cool before testing.

IF FOUND OPEN - REPLACE - DO NOT WIRE AROUND.
S-52 CHECKING HEATER ELEMENTS

Optional electric heaters may be added, in the quantities
shown in the spec sheet for each model unit, to provide
electric resistance heating. Under no condition shall more
heaters than the quantity shown be installed.

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing this unit. Multiple power
sources may be present. Failure to do so
may cause property damage, personal injury
or death.

¥

Disassemble and remove the heating element(s).

2. Visually inspect the heater assembly for any breaks in
the wire or broken insulators.

3. Using an ohmmeter, test the element for continuity - no
reading indicates the element is open. Replace as
necessary.

S-100 REFRIGERATION REPAIR PRACTICE

— 4\ DANGER

Always remove the refrigerant charge in a proper
manner before applying heat to the system.

When repairing the refrigeration system:

— 4\ WARNING

Disconnect ALL power before servicing.
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1. Never open a system that is under vacuum. Air and
moisture will be drawn in.

2. Plug or cap all openings.

Remove all burrs and clean the brazing surfaces of the
tubing with sand cloth or paper. Brazing materials do not
flow well on oxidized or oily surfaces.

4. Cleantheinside of all new tubing to remove oils and pipe
chips.

5. When brazing, sweep the tubing with dry nitrogen to
prevent the formation of oxides on the inside surfaces.

6. Complete any repair by replacing the liquid line drier in
the system, evacuate and charge.

BRAZING MATERIALS

Copper to Copper Joints - Sil-Fos used without flux (alloy
of 15% silver, 80% copper, and 5% phosphorous). Recom-
mended heat 1400°F.

Copper to Steel Joints - Silver Solder used without a flux
(alloy of 30% silver, 38% copper, 32% zinc). Recommended
heat - 1200°F.

S-101 LEAK TESTING
(NITROGEN OR NITROGEN-TRACED)

4\ WARNING

To avoid therisk of fire or explosion, never use
oxygen, high pressure air or flammable gases for leak
testing of arefrigeration system.

4\ WARNING

To avoid possible explosion, the line from the
nitrogen cylinder must include a pressure regulator
and a pressure relief valve. The pressure relief valve
must be set to open at no more than 150 psig.

Pressure testthe system using dry nitrogen and soapy water
tolocate leaks. Ifyouwishto use aleak detector, charge the
system to 10 psi using the appropriate refrigerant then use
nitrogen to finish charging the system to working pressure,
then apply the detector to suspect areas. If leaks are found,
repairthem. After repair, repeatthe pressure test. If no leaks
exist, proceed to system evacuation.
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S-102 EVACUATION

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!
Failure to follow proper procedures may cause
property damage, personal injury or death.

Thisisthe mostimportant part of the entire service procedure.
The life and efficiency of the equipmentis dependentupon the
thoroughness exercised by the serviceman when evacuating
air (non-condensables) and moisture from the system.

Air in a system causes high condensing temperature and
pressure, resulting in increased power input and reduced
performance.

Moisture chemically reacts with the refrigerant oil to form
corrosive acids. These acids attack motor windings and
parts, causing breakdown.

The equipmentrequired to thoroughly evacuate the systemis
ahigh vacuum pump, capable of producing avacuum equiva-
lent to 25 microns absolute and a thermocouple vacuum
gauge to give a true reading of the vacuum in the system

NOTE: Neveruse the system compressoras avacuum pump
orrunwhenunder a high vacuum. Motor damage could occur.

— 4 WARNING

Do not front seat the service valve(s) with the
compressor open, with the suction line of the
comprssor closed or severely restricted.

1. Connect the vacuum pump, vacuum tight manifold set
with high vacuum hoses, thermocouple vacuum gauge
and charging cylinder as shown.

2. Startthe vacuum pump and openthe shut off valve to the
high vacuum gauge manifold only. After the compound
gauge (lowside) has droppedto approximately 29inches
of vacuum, open the valve to the vacuum thermocouple
gauge. See that the vacuum pump will blank-off to a
maximum of 25 microns. A high vacuum pump can only
produce a good vacuum if its oil is non-contaminated.
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3. Ifthevacuum pumpisworking properly, close the valve to
the vacuum thermocouple gauge and open the high and
low side valvesto the high vacuum manifold set. Withthe
valve onthe charging cylinder closed, open the manifold
valve to the cylinder.

4. Evacuate the system to at least 29 inches gauge before
opening valve to thermocouple vacuum gauge.

5. Continue to evacuate to a maximum of 250 microns.
Close valve to vacuum pump and watch rate of rise. If
vacuum does notrise above 1500 micronsinthreeto five
minutes, system can be considered properly evacuated.

6. If thermocouple vacuum gauge continues to rise and
levels off at about 5000 microns, moisture and non-
condensables are still present. If gauge continuestorise
aleak is present. Repair and re-evacuate.

7. Close valvetothermocouple vacuum gauge and vacuum
pump. Shut off pump and prepare to charge.

S-103 CHARGING

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!

* Do not overcharge system with refrigerant.

* Do not operate unitin avacuum or at negative
pressure.

Failure to follow proper procedures may cause

property damage, personal injury or death.
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— 4\ CAUTION

Only use refrigerant certified to AHRI standards. Used
refrigerant may cause compressor damage. Daikin is
not responsible for damage or the need for repairs
resulting from the use of unapproved refrigerant types
or used or recycled refrigerant. Most portable
machines cannot clean used refrigerant to meet AHRI
standards.

— 4\ CAUTION

Operating the compressor with the suction valve
closed will cause serious compressor damage.

Charge the system with the exact amount of refrigerant.

Refer to the specification section or check the unit name-
plates for the correct refrigerant charge.

Aninaccurately charged system will causefuture prob-
lems.

1. Usingaquality set of charging scales, weigh the proper
amount of refrigerant for the system. Allow liquid refrig-
erant only to enter the high side.

2. After the system will take all it will take, close the valve
on the high side of the charging manifold.

3. Startthe systemand charge the balance of the refriger-
ant through the low side.

NOTE: R410A should be drawn out of the storage container
ordruminliquid form dueto its fractionation properties, but
should be "Flashed" to its gas state before entering the
system. There are commercially available restriction de-
vices that fit into the system charging hose set to accom-
plish this. DO NOT charge liquid R410A into the compres-
sor.

4. With the system still running, close the valve on the
charging cylinder. Atthis time, you may stillhave some
liquid refrigerant in the charging cylinder hose and will
definitely have liquidinthe liquid hose. Reseatthe liquid
line core. Slowly openthe high side manifold valve and
transfer the liquid refrigerantfromthe liquid line hose and
charging cylinder hose into the suction service valve
port. CAREFUL: Watch so that liquid refrigerant does
not enter the compressor.

Final Charge Adjustment

The outdoor temperature must be 60°F or higher. Setthe
roomthermostatto COOL, fan switchto AUTO, and setthe
temperature control well below room temperature.

After system has stabilized per startup instructions, com-
pare the operating pressures and outdoor unitamp draw to
the numbers listed in the spec sheet manual. If pressures
and amp draw aretoo low, add charge. If pressures and amp
draw are too high, remove charge. Check subcooling and
superheat as detailed in the following section.

5. Withthe systemstillrunning, remove hose and reinstall
bothvalve caps.

6. Check system for leaks.

Downloaded from www.Manualslib.com manuals search engine

Duetotheirdesign, Scroll compressors are inherently more
tolerantof liquid refrigerant.

NOTE: Even though the compressor section of a Scroll
compressor is more tolerant of liquid refrigerant, continued
floodback or flooded start conditions may wash oil from the
bearing surfaces causing premature bearing failure.S-104
CHECKING COMPRESSOR EFFICIENCY

Thereasonfor compressor inefficiency is broken ordamaged
suction and/or discharge valves, or scroll flanks on Scroll
compressors, reducing the ability of the compressor to pump
refrigerantvapor.

The condition of the valves or scroll flanks is checked in the
following manner.

1. Attach gauges to the high and low side of the system.
2. Startthe system and run a Cooling Performance Test.
If the test shows-

= Below normal high side pressure.

= Above normal low side pressure.

= Lowtemperature difference across coil.

= Lowamp draw at compressor.

-andthe chargeis correct. The compressoris faulty - replace
the compressor.

S-104 CHECKING COMPRESSOR EFFICIENCY

The reason for compressor inefficiency is broken or damaged
scroll flanks on Scroll compressors, reducing the ability of
the compressor to pump refrigerant vapor.

During the "OFF" cycle, the high side pressure bleedsto the
low side through the fixed orifice restriction device. Check
equalization time as follows:

1. Attach agauge manifold to the suction and liquid line dill
valves.

Start the system and allow the pressures to stabilize.

Stop the system and check the time it takes for the high
and low pressure gauge readings to equalize.

If it takes more than seven (7) minutes to equalize, the
restrictor device is inoperative. Replace, install a liquid line
drier, evacuate and recharge.

S-106 OVERFEEDING

Overfeeding by the expansion valve results in high suction
pressure, cold suction line, and possible liquid slugging of
the compressor.

If these symptoms are observed:

1. Checkforanovercharged unitby referring to the cooling
performance charts in the spec sheet manual.

2. Checkthe operation ofthe power elementinthe valve as
explained in S-110 Checking Expansion Valve Opera-
tion.

3. Checkforrestricted or plugged equalizer tube.
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S-109 CHECKING SUBCOOLING

Refrigerantliquidis considered subcooled whenitstempera-
ture is lower than the saturation temperature corresponding
toits pressure. The degree of subcooling equals the degrees
oftemperature decrease belowthe saturation temperature at
the existing pressure.

1. Attachanaccurate thermometer or preferably athermo-
couple type temperature tester to the liquid line close to
the pressure switch.

2. Installahigh side pressure gauge onthe high side (liquid)
service valve at the front of the unit.

3. Record the gauge pressure and the temperature of the
line.

4. Comparethe hi-pressure reading to the "Required Liquid
Line Temperature" chartonthe preceding page. Find the
hi-pressure value on the left column. Follow that line right
tothe column underthe design subcooling value. Where
the two intersect is the required liquid line temperature.

Alternately you can convertthe liquid line pressure gauge
reading to temperature by finding the gauge reading in
Temperature - Pressure Chartand reading to the left, find
the temperature in the °F. Column.

5. The difference between the thermometer reading and
pressure to temperature conversion is the amount of
subcooling.

Add charge to raise subcooling. Recover charge to lower
subcooling.

Subcooling Formula = Sat. Liquid Temp. - Liquid Line Temp.
EXAMPLE:

a. Liquid Line Pressure =417

b. Corresponding Temp. °F. =120°

c. Thermometer on Liquid line = 109°F.
To obtain the amount of subcooling, subtract 109°F from
120°F.

The difference is 11° subcooling. See the specification sheet
for the design subcooling range for your unit.

See R410A Pressure vs. Temperature chart.
S-110 CHECKING EXPANSION VALVE
OPERATION

1. Removethe remote bulb of the expansion valve from the
suction line.

2. Start the system and cool the bulb in a container of ice
water, closing the valve. Asyou cool the bulb, the suction
pressure should falland the suction temperature will rise.

3. Nextwarm the bulbin your hand. Asyou warm the bulb,
the suction pressure should rise and the suctiontempera-
ture will fall.

4. If a temperature or pressure change is noticed, the
expansionvalve is operating. If no changeis noticed, the
valve is restricted, the power element is faulty, or the
equalizer tube is plugged.
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5. Capturethecharge, replace the valve and drier, evacuate
andrecharge.

S-112 CHECKING RESTRICTED LIQUID LINE

When the system is operating, the liquid line is warm to the
touch. If the liquid line is restricted, a definite temperature
dropwill be noticed atthe point of restriction. In severe cases,
frostwill form at the restriction and extend down the lineinthe
direction of the flow.

Discharge and suction pressures will be low, giving the
appearance of an undercharged unit. However, the unit will
have normal to high subcooling.

Locate the restriction, replace the restricted part, replace
drier, evacuate and recharge.

S-113 OVERCHARGE OF REFRIGERANT

An overcharge of refrigerant is normally indicated by an
excessively high head pressure.

Anevaporator coil, using an expansion valve metering device,
will basically modulate and control aflooded evaporator and
prevent liquid refrigerant return to the compressor.

An evaporator coil, using a fixed orifice restrictor device
(flowrator) metering device, could allow liquid refrigerant to
return to the compressor under extreme overcharge condi-
tions.

Also with afixed orifice restrictor device (flowrator) metering
device, extreme cases of insufficient indoor air can cause
icing of the indoor coil and liquid refrigerant return to the
compressor, but the head pressure would be lower.

There are other causes for high head pressure which may be
found in the "Service Problem Analysis Guide."

If other causes check out normal, an overcharge or a system
containing non-condensables would be indicated.

If this system is observed:
1. Start the system.

2. Remove and capture small quantities of refrigerant as
fromthe suction line access fitting until the head pressure
is reduced to normal.

3. Observethe systemwhile running acooling performance
test. If a shortage of refrigerant is indicated, then the
system contains non-condensables.

S-114 NON-CONDENSABLES

If non-condensables are suspected, shut down the system
and allow the pressures to equalize. Wait at least 15
minutes. Compare the pressure to the temperature of the
coldestcoil since this is where most of the refrigerant will be.
Ifthe pressure indicates a higher temperature than that of the
coiltemperature, non-condensables are present.

Non-condensables are removed from the system by first
removing the refrigerant charge, replacing and/or installing
liquid line drier, evacuating and recharging.
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Pressure vs. Temperature Chart
R-410A
PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F
12 -37.7 114.0 37.8 216.0 74.3 318.0 100.2 420.0 120.7 522.0 137.6
14 -34.7 116.0 38.7 218.0 74.9 320.0 100.7 422.0 121.0 524.0 137.9
16 -32.0 118.0 39.5 220.0 75.5 322.0 101.1 424.0 1214 526.0 138.3
18 -29.4 120.0 40.5 222.0 76.1 324.0 101.6 426.0 121.7 528.0 138.6
20 -36.9 122.0 41.3 224.0 76.7 326.0 102.0 428.0 122.1 530.0 138.9
22 -24.5 124.0 42.2 226.0 77.2 328.0 102.4 430.0 1225 532.0 139.2
24 -22.2 126.0 43.0 228.0 77.8 330.0 102.9 432.0 1228 534.0 139.5
26 -20.0 128.0 43.8 230.0 78.4 332.0 103.3 434.0 123.2 536.0 139.8
28 -17.9 130.0 44.7 232.0 78.9 334.0 103.7 436.0 123.5 538.0 140.1
30 -15.8 132.0 45.5 234.0 79.5 336.0 104.2 438.0 123.9 540.0 140.4
32 -13.8 134.0 46.3 236.0 80.0 338.0 104.6 440.0 124.2 544.0 141.0
34 -11.9 136.0 47.1 238.0 80.6 340.0 105.1 442.0 124.6 548.0 141.6
36 -10.1 138.0 47.9 240.0 81.1 342.0 105.4 444.0 1249 552.0 142.1
38 -8.3 140.0 48.7 242.0 81.6 344.0 105.8 446.0 125.3 556.0 142.7
40 -6.5 142.0 49.5 244.0 82.2 346.0 106.3 448.0 125.6 560.0 143.3
42 -4.5 144.0 50.3 246.0 82.7 348.0 106.6 450.0 126.0 564.0 143.9
44 -3.2 146.0 51.1 248.0 83.3 350.0 107.1 452.0 126.3 568.0 144.5
46 -1.6 148.0 51.8 250.0 83.8 352.0 107.5 454.0 126.6 572.0 145.0
48 0.0 150.0 52.5 252.0 84.3 354.0 107.9 456.0 127.0 576.0 145.6
50 1.5 152.0 53.3 254.0 84.8 356.0 108.3 458.0 127.3 580.0 146.2
52 3.0 154.0 54.0 256.0 85.4 358.0 108.8 460.0 127.7 584.0 146.7
54 4.5 156.0 54.8 258.0 85.9 360.0 109.2 462.0 128.0 588.0 147.3
56 5.9 158.0 55.5 260.0 86.4 362.0 109.6 464.0 128.3 592.0 147.9
58 7.3 160.0 56.2 262.0 86.9 364.0 110.0 466.0 128.7 596.0 148.4
60 8.6 162.0 57.0 264.0 87.4 366.0 110.4 468.0 129.0 600.0 149.0
62 10.0 164.0 57.7 266.0 87.9 368.0 110.8 470.0 1293 604.0 149.5
64 11.3 166.0 58.4 268.0 88.4 370.0 111.2 472.0 129.7 608.0 150.1
66 12.6 168.0 59.0 270.0 88.9 372.0 111.6 474.0 130.0 612.0 150.6
68 13.8 170.0 59.8 272.0 89.4 374.0 112.0 476.0 130.3 616.0 151.2
70 15.1 172.0 60.5 274.0 89.9 376.0 112.4 478.0 130.7 620.0 151.7
72 16.3 174.0 61.1 276.0 90.4 378.0 112.6 480.0 131.0 624.0 152.3
74 17.5 176.0 61.8 278.0 90.9 380.0 113.1 482.0 131.3 628.0 152.8
76 18.7 178.0 62.5 280.0 91.4 382.0 113.5 484.0 131.6 632.0 1534
78 19.8 180.0 63.1 282.0 91.9 384.0 113.9 486.0 132.0 636.0 153.9
80 21.0 182.0 63.8 284.0 92.4 386.0 114.3 488.0 132.3 640.0 154.5
82 22.1 184.0 64.5 286.0 92.8 388.0 114.7 490.0 132.6 644.0 155.0
84 23.2 186.0 65.1 288.0 93.3 390.0 115.0 492.0 1329 648.0 155.5
86 24.3 188.0 65.8 290.0 93.8 392.0 115.5 494.0 133.3 652.0 156.1
88 25.4 190.0 66.4 292.0 94.3 394.0 115.8 496.0 133.6 656.0 156.6
90 26.4 192.0 67.0 294.0 94.8 396.0 116.2 498.0 133.9 660.0 157.1
92 27.4 194.0 67.7 296.0 95.2 398.0 116.6 500.0 134.0 664.0 157.7
94 28.5 196.0 68.3 298.0 95.7 400.0 117.0 502.0 134.5 668.0 158.2
96 29.5 198.0 68.9 300.0 96.2 402.0 117.3 504.0 134.8 672.0 158.7
98 30.5 200.0 69.5 302.0 96.6 404.0 117.7 506.0 135.2 676.0 159.2
100 31.2 202.0 70.1 304.0 97.1 406.0 118.1 508.0 1355 680.0 159.8
102 32.2 204.0 70.7 306.0 97.5 408.0 118.5 510.0 135.8 684.0 160.3
104 33.2 206.0 71.4 308.0 98.0 410.0 118.8 512.0 136.1 688.0 160.8
106 34.1 208.0 72.0 310.0 98.4 412.0 119.2 514.0 1364 692.0 161.3
108 35.1 210.0 72.6 312.0 98.9 414.0 119.6 516.0 136.7 696.0 161.8
110 35.5 212.0 73.2 314.0 99.3 416.0 119.9 518.0 137.0
112 36.9 214.0 73.8 316.0 99.7 418.0 120.3 520.0 137.3

*Based on ALLIED SIGNAL Data
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SERVICING SUBCOOLING

REQUIRED LIQUID LINE TEMPERATURE
LIQUID PRESSURE REQUIRED SUBCOOLING TEMPERATURE (°F)

AT ACCESS FITTING (PSIG) 8 10 12 14 16 18
189 58 56 54 52 50 48
195 60 58 56 54 52 50
202 62 60 58 56 54 52
208 64 62 60 58 56 54
215 66 64 62 60 58 56
222 68 66 64 62 60 58
229 70 68 66 64 62 60
236 72 70 68 66 64 62
243 74 72 70 68 66 64
251 76 74 72 70 68 66
259 78 76 74 72 70 68
266 80 78 76 74 72 70
274 82 80 78 76 74 72
283 84 82 80 78 76 74
291 86 84 82 80 78 76
299 88 86 84 82 80 78
308 90 88 86 84 82 80
317 92 90 88 86 84 82
326 94 92 90 88 86 84
335 96 94 92 90 88 86
345 98 96 94 92 90 88
354 100 98 96 94 92 90
364 102 100 98 96 94 92
374 104 102 100 98 96 94
384 106 104 102 100 98 96
395 108 106 104 102 100 98
406 110 108 106 104 102 100
416 112 110 108 106 104 102
427 114 112 110 108 106 104
439 116 114 112 110 108 106
450 118 116 114 112 110 108
462 120 118 116 114 112 110
474 122 120 118 116 114 112
486 124 122 120 118 116 114
499 126 124 122 120 118 116
511 128 126 124 122 120 118
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SERVICING

S-115 COMPRESSOR BURNOUT

When a compressor burns out, high temperature develops
causing the refrigerant, oil and motor insulation to decom-
pose forming acids and sludge.

If a compressor is suspected of being burned-out, attach a
refrigeranthosetothe liquid line dill valve and properly remove
and dispose of the refrigerant.

Now determine if a burn out has actually occurred. Confirm
by analyzing an oil sample using a Sporlan Acid Test Kit, AK-
3 orits equivalent.

Remove the compressor and obtain an oil sample from the
suction stub. If the oil is not acidic, either a burnout has not
occurred or the burnout is so mild that a complete clean-up
is not necessary.

If acid level is unacceptable, the system must be cleaned by
using the clean-up drier method.

— 4\ CAUTION

Do not allow the sludge or oil to contact the skin.
Severe burns may result.

NOTE: Daikindoes NOT approve the flushing method using
R-11refrigerant.

Suction Line Drier Clean-Up Method

The POE oils used with R410A refrigerant is an excellent
solvent. Inthe case of aburnout, the POE oils willremove any
burnout residue left in the system. If not captured by the
refrigerant filter, they will collect in the compressor or other
system components, causing a failure of the replacement
compressor and/or spread contaminants throughout the
system, damaging additional components.

Use part number RFO00127 suction line filter drier kit. This
drier should be installed as close to the compressor suction
fitting as possible. The filter must be accessible and be
rechecked for apressure drop after the system has operated
for atime. It may be necessary to use new tubing and form
asrequired.

NOTE: At least twelve (12) inches of the suction line
immediately out of the compressor stub must be discarded
due to burned residue and contaminates.

1. Removetheliquidline drierand expansion valve.

2. Purge all remaining components with dry nitrogen or
carbon dioxide until clean.

3 Install new components including liquid line drier.

4. Braze all joints, leak test, evacuate, and recharge sys-
tem.

5. Startupthe unitandrecord the pressure drop acrossthe
drier.

6. Continue to run the system for a minimum of twelve (12)
hours and recheck the pressure drop across the drier.
Pressure drop should not exceed 6 PSIG.

Downloaded from www.Manualslib.com manuals search engine

7. Continue to run the system for several days, repeatedly
checking pressure drop across the suction line drier. If
the pressure drop never exceedsthe 6 PSIG, the drier has
trapped the contaminants. Remove the suction line drier
from the system.

8. If the pressure drop becomes greater, then it must be
replaced and steps 5 through 9 repeated until it does not
exceed 6 PSIG.

NOTICE: Regardless, the cause for burnout must be deter-
mined and corrected before the new compressor is started.

S-200 CHECKING EXTERNAL STATIC
PRESSURE

The minimum and maximum allowable duct static pressure
is found in the Specification Sheet Manual.

Too great of an external static pressure will result in insuffi-
cient air that can cause icing of the coil, whereas too much
air can cause poor humidity control, and condensate to be
pulled off the evaporator coil causing condensate leakage.
Too muchair can cause motor overloading andinmany cases
this constitutes a poorly designed system. To determine
proper air movement, proceed as follows:

1. Using a draft gauge (inclined manometer) measure the
static pressure of the return duct at the inlet of the unit,
(Negative Pressure).

2. Measurethe static pressure ofthe supply duct, (Positive
Pressure).

3. Add the two readings together.

NOTE: Bothreadings may be taken simultaneously and read
directly on the manometer if so desired.

4. Consult proper table for quantity of air.

S-205 CHECKING BELT TENSION

NOTE: Sectionon high static tables may require a field motor
change.

BELTDRIVE

TENSION AND ALIGNMENT ADJUSTMENT

Check drive for adequate run-in belt tension. Correct belt
tension is very important. A belt that is loose will have a
substantially shorter life, and a belt that is too tight may
cause premature motor and bearing failure. Correct belt
tension on these units can be checked by measuring the
force required to deflect the belt 1/8" at the midpoint of the
spanlength (Figure 21). Belttension force can be measured
using a belt tension checker, available through most belt
manufacturers. The correctdeflection forceis 5 Ibs. foranew
belt and 3.5 Ibs. for a belt that has been run in. New belt
tension includes initial belt stretch. When new V-belts are
installed on a drive the initial tension will drop rapidly during
the first few hours. Check tension frequently during the first
24 hours of operation. Subsequent retensioning should fall
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between the minimum and maximum force. To determine the
deflection distance from the normal position, use a straight-
edge or stretch a cord from sheave to sheave to use as a
reference line. On multiple beltdrives, an adjacentundeflected
belt can be used as a reference.

SPAN LENGTY 4

FORce

: I

h

*Apply force to the center of the span.
t = Span length, inches

C = Center distance, inches

D = Larger sheave diameter, inches
d = Smaller sheave diameter, inches
h = Deflection height, inches

DRIVEBELTTENSIONADJUSTMENT

15&20 TON MODELS
SHEAVE

MODEL Wi oiamerer | PEFLECTION DEFLECTION
X FORCE (lbs) (in)
(in)

BELT | DRIVE Used | New
15Ton | B,BA | Standard | 43t05.5 | 5.5+.5 | 82+.5 | 1/4+1/16
20T
°" [ B BA | standard | 4.3t05.5 | 5.54.5 | 8245 | 1/4+1/16
25 Ton

RECOMMENDED POUNDS OF FORCE PER BELT

S-206 INDOOR FAN ROTATION CHECK

Evaporator Fan Rotation Check (Three Phase Models
Only)

Checkthatfanrotates clockwise when viewed from the drive
side of unit and in accordance with rotation arrow shown on

32
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blower housing. If it does not, reverse any two incoming
power cables at Single Point Power Block. In this case,
repeat bearing check.

Do not attempt to change load side wiring. Internal wiring
assures all motors and compressors will rotate in correct
direction once evaporator fan motor rotation check has been
made.

S-207 MOTOR SHEAVE ADJUSTMENTS

VL, VM & 2vp VARIABLE PitcH KEY TyPE MoTOR
SHEAVES

The driving and driven motor sheaves should be inalignment
with each other and the shafts parallel.

VL & VM SHEAVES ADJUSTMENT
1. Loosen set screw “B” using a 5/32" Allen key.

2. Making half or full turns from closed position, adjust
sheave pitch diameter for desired speed. DONOT OPEN
MORE THAN SIX FULL TURNS.

3. Tighten set screw “B” securely over flat.

4. Carefully put on belts and adjust belt tension. DO NOT
FORCE BELTS OVER GROOVES.

5. Ensure all keys are in place and the set screws tight
before starting drive. Recheck set screws and belt
tension after 24 hours service.

NOTE: 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.

R i~

VL& VM

NOTE: Do not operate sheave with flange projecting
beyond the hub end.
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ACCESSORIES DCCH XXX XXX

DAIKIN COMMERCIAL PACKAGE UNIT ACCESSORIES

Accessory Number Description Model Size

**EHK* Heater Kit 15-25 Ton

** Complete listing of EHK kits listed on electrical data page in DCC manuals

HEATER KITS
UNIT HEATER KIT MINIMUM CFM
MODEL NUMBER Downshot
EHK4-31 5250
15 TON EHK4-46 5250
EHK4-60 5250
EHK4-31 7000
20 TON EHK4-46 7000
25 TON EHK4-60 7000
EHK4-75 7000

AATTENTION INSTALLING PERSONNEL
Use only the heater kit specified for each model as dictated by the table above.

When using electric heat kit, use of the single point kit installed in the unit is required to meet UL requirements

33
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HEATER KIT WIRING DIAGRAMS EHK4-31

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

BK BK BK BK
FL FL FL FL FL FL
HTR 1 HTR 2 HTR 3 HTR 1 HTR 2 HTR 3
L e L L L L
PC
RD YL BK RR YL BK @
\ I / i \ // @
L LMY = ®
ct1 9N QN o ct2 L@\ 9\ o Ml% = BL—@
3
M20! T
RST A=
WH WH —@
: o)
RD YL BK RD YL BK
L1 1 L 1 1 pu_@
opP |op |oP oP |op | op
T 1 1 T T 1
L 12 L3 1 L2 L3
MODEL- EHK4-31, EHK7-31
COMPONENT CODE
PC = 9 PIN CONNECTOR
HTR = HEATER ELEMENT
TL = THERMAL LIMIT
RS = RELAY/SEQUENCER
FL = FUSE LINK OR NON RESETTING THERMOSTAT
OP = OVERLOAD PROTECTION
CT = CONTACTOR
WIRING CODE:
HIGH VOLTAGE
LOW VOLTAGE —— 0140L02352-B

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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HEATER KIT WIRING DIAGRAMS

EHK4-46

HIGH VOLTAGE!

&) WARNING

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

Al

BK: BK BK Bk BK BK:
FL FL FL FL FL FL FL FL FL
HTR1| HTR2 |yTR 3 HTR1| HTR2 |yTR3 HTR1| HTR2 |yTR3
TL L TL TL T L L = L .
RD YL BK RD YL  BK RD YL BK ®
BL: \ / BL \ BL @
| ; \ L
criled ot o cro L ot o crs L9y N 9 M% BL—(4)
20
RS —B e
WH WH 1 wH(6)
BR ©
o
RD YL Bl|< RD YL BI RD YL BI Pu—(®)
1 PU L@
opP|or|orP op|or|or opr|opr|op
] ) 1 ) ) 1 ) 1 )
L1 L2 L3 1 L2 L3 L1 L2 L3

MODEL - EHK4-46, EHK7-46

COMPONENT CODE
PC =9 PIN CONNECTOR
HEATER ELEMENT
MAL LIMIT
RS = RELAY/SEQUENCER
FL = FUSE LINK OR NON RESETTING
THERMOSTAT

OP = OVERLOAD PROTECTION
CT = CONTACTOR

WIRING CODE:
HIGH VOLTAGE e
LOW VOLTAGE ——

0140L02354-B

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

Downloaded from www.Manualslib.com manuals search engine

35


http://www.manualslib.com/

HEATER KIT WIRING DIAGRAMS

36

EHK4-60

&\ WARNING

HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

Al

BK: BK: BK: BK BK BK: BK: BK:
FL FL FL FL FL FL FL FL FL FL FL FL
HTR1| HTR2|H{TR3 HTR1| HTR2|n{TR3 HTR1| HTR2|yTR3 HTR1| HTR2|yTR3
L TLIg|T L L TL TL T L L T L
RD YL BK RD YL BK RD YL BK RD YL BK
s \ / . \ / \ /
B e s
cT1 L9\ 9\ ¢ cT2 L9\ QN o CcT3 Lo\ o\ o cT4 LN N @ i
20
BR RS1
WH
—BR
RD yL BK RD YL B RD vL B RD vL B
OP|OP|OP OP| OP| OP OP| OP| OP OP| OP|OP
T 11 T T 1 Lj— LJ—
L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

MODEL - EHK4-60, EHK7-60

COMPONENT CODE

PC =9 PIN CONNECTOR

HTR = HEATER ELEMENT

TL = THERMAL LIMIT

RS = RELAY/SEQUENCER

FL = FUSE LINK OR NONRESETTING THERMOSTAT
OP = OVERLOAD PROTECTION

CT = CONTACTOR

WIRING CODE:

HIGH VOLTAGE
LOW VOLTAGE

0140L02356-B

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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HEATER KIT WIRING DIAGRAMS EHK4-75

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

B B BK: Bk Bk B BK Bk BK: B
FLS F F F F F FL Fi F F F Fi F F Fi
HTR 1| HTR2|pyTR3 HTR1| HTR2|yTR3 HTR1| HTR2|yTtR3 HTR1| HTR2|yTR3 HTR 1| HTR2|yTR3
T\ TLI4]TL TL L] T TL TLIR| T T LAl L TLI3| L
YL BK RR YL BK R{ YL BK R{ YL BK R{ L BK
j i j j
= |§ = 4# |§ = = |&—%
cT1 Lg CT2 | CT3 CT4 CT5 M‘& L—pBL-
M2
RS1 | mch
WH- W
BR
————pU
D y_ Bl R|D yL B DvL B RID yL B RD vL B
l —P
oP|op| oP oP| op| oP) or| op| op or| op| o oP| op| o
) ) L) |} L) L) ) L L v L) L J v L
L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

MODEL - EHK4-75, EHK7-75

COMPONENT CODE

PC =9 PIN CONNECTOR

HTR = HEATER ELEMENT

TL =THERMAL LIMIT

RS = RELAY/SEQUENCER

FL = FUSE LINK OR NONRESETTING THERMOSTAT
OP = OVERLOAD PROTECTION

CT = CONTACTOR

WIRING CODE:

HIGH VOLTAGE —
LOW VOLTAGE
0140L02358-B

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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DCC COMMERCIAL
15 - 25 Ton Packaged Air Conditioner Unit
WIRING DIAGRAMS
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UNIT WIRING DIAGRAMS DCC180XXX6B XXX**

e POWER
RD BK PB SUPPLY
—=RD == 400/30/60
>
I D—COnes -
OIR BL-
BL-
B RD Ol

'

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

e pu jPU
BK GR NOTE 5 BrR |BR
RD o r YL O b B
@ CB —BL— [0 S B2 -B!<
F4 Of_; 3 CCR2. BL—4— *B
O © (B @B—YL ﬁ) P | o2 o8l BR o _
CCHR2 CCHRL = » GR f i b i
é [« [ BL 2
PU —BL- YL. YLé BL PK E
SEE | PU TPs2 LPS2 Yl; | | 19 e)
BT >
B S
% v ettt 0
|_© @ @—| '\4 HPS1 LPS1 B BR: I
4 |WH -

e EBTDR
NOTE
= #2 N:IO GR
K1
XFMR-R

|
&) WARNING

o com
XEMR-C K1
—p
c NC
3 SPEED UP WP s VP e |

PU

TO THERMOSTAT++

1
0140L06195- A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCC180XXX6B XXX**

L1 SUPPLY VOLTAGE
400/3/60

COMPONENT LEGEND

|
I BC BLOWER CONTACTOR

CC  COMPRESSOR CONTACTOR
I CCH  CRANK CASE HEATER

& — =0

CCHR CRANK CASE HEATER RELAY

CCR  COMPRESSOR CONTACTOR RELAY

CM  CONDENSER MOTOR

CMR  CONDENSER MOTOR RELAY

COMP  COMPRESSOR

ECON ECONOMIZER

EBTD ELECTRONIC BLOWER TIME DELAY

EMR EVAPORATOR MOTOR RELAY

R RELAY

EM EVAPORATOR MOTOR

FC FAN CAPACITOR

GND  EQUPIMENT GROUND

HPS  HIGH PRESSURE SWITCH

LPS LOW PRESSURE SWITCH

PB POWER DISTRUBTION BLOCK

PLF  FEMALE PLUG / CONNECTOR

PM  PHASE MONITOR

® TB1 TERMINAL BLOCK (24V SIGNAL)
TB2  TERMINAL BLOCK (L1)

TR TRANSFORMER

§

’ 3
9
L
3 S '@ NOTES:
L1}
BC T1 11
*—i| ’ 1. REPLACEMENT WIRE MUST BE SAME
BC SIZE AND

TYPE INSULATION AS ORIGINAL

(AT LEAST 105°C)

USE COPPER CONDUCTOR ONLY.

USE COPPER CONDUCTORS ONLY

++ USE N.E.C. CLASS 2 WIRE
ECONOMIZER PLUG LOCATED IN THE
RETURN AIR COMPARTMENT, REMOVE
MALE PLUG, ATTACH FEMALE PLUG TO
THE ECONOMIZER ACCESSORY.

N

(]

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

4. FOR TWO STAGE OPERATION REMOVE
W1 TO W2 WIRE JUMPER.
i
(O]
<
-
R FACTORY WIRING (>)
—— LINE VOLTAGE | THERMOSTAT ++ 2
——LOW VOLTAGE | FIELD WIRING [0)
ameam OPTIONAL 2 STAGE COOLING T
HIGH VOLTAGE
FACTORY WIRING (D
= =HIGH VOLATGE 2
- — —LOW VOLATGE E
—WH--w1
LPS1 1’
PLELA HPS2 TORTCR <
@ @ HG 2 WIRE CODE —RD--R ;
O BK  BLACK —YyL--vi
+® @ BL  BLUE —PK --Y2
| BR  BROWN
@ @ = 1 GR  GREEN —BL --C
? e0e) o e ~or--o
CCR1
CCHR2 \ PU  PURPLE —BR - -W2
& 4 i SNEEITE
WH STAT
CCHR1 \ YL  YELLOW
1 YL/PK YELLOW WITH
PINK STRIP
BL/PK BLUE WITH
PINK STRIP
SEE
TBL | s1 ] s2 R [ G wif|we (| va|| v2 ) NOTE 3
L
WHJ\SEE NOTE 4
THERMOSTAT ++
SEE UNIT RATING PLATE FOR TYPE AND SIZE
OF OVER CURRENT PROTECTION 0140L06196-A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCC240XXX6B XXX**

BL

— \ or e
or \

ano I be 1 ‘ 1% %

~ ]
E\:_‘
@/
3 HNOA/
B, H
,@ 3

[©]d]
—1
on
on
S

Fe1

oo —Le
or
oz
o
o= @ o — o — )

1

M*
H@%
& OO
-l
|
%M’O 22
rg*(f
2 —e—2

BK
ores
o
} O O O
=

= _A

UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

®
!
x>
HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS

YL

N\ i
5 % ) ? E I *—r
X
.

=110 0 © T

.
L Q[ ¢ o]
PU RD
"> -
[ R
— ot

XFMRR

B
Iy
\
&) WARNING

= com
XFMR-C [¢]

L
N

gl

J ¢
u
i [ e w3 w3

L. ngg wores

TO THERMOSTAT 4

. "
0140L06201-A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS

42

DCC240XXX6B XXX**

SUPPLY VOLTAGE

4003160

2 cc1

ceHt

ccHz

EBTOR

EBTDR

:
PM

THERMOSTAT ++

wi || w2 || v
vaksss NOTE 4

SEE UNIT RATING PLATE FOR TYPE AND SIZE

VER CURRENT PROTECTION

COMPONENT LEGEND

8c BLOWER CONTACTOR
ce COMPRESSOR CONTACTOR
ceH CRANK CASE HEATER
ceHR CRANK CASE HEATER RELAY
cer COMPRESSOR CONTACTOR RELAY
oM CONDENSER MOTOR
cur CONDENSER MOTOR RELAY
comp COMPRESSOR
ECON ECONOMIZER
) ELECTRONIC BLOWER TIME DELAY
EWR EVAPORATOR MOTOR RELAY
R RELAY
EM EVAPORATOR MOTOR
Fe FAN CAPACITOR
GND. EQUPIMENT GROUND.
HPS HIGH PRESSURE SWITCH
Les LOW PRESSURE SWITCH
8 POWER DISTRUBTION BLOCK
oM PHASE MONITOR
PLF FEMALE PLUG / CONNECTOR
181 TERMINAL BLOCK (24 SIGNAL)
T2 TERMINAL BLOCK (L1)
. TRANSFORMER
NOTES:

1. REPLACEMENT WIRE MUST BE SAME SIZE AND
TYPE INSULATION AS ORIGINAL (AT LEAST 105°C)
USE COPPER CONDUCTOR ONLY.

2. USE COPPER CONDUCTORS ONLY
++ USE NEC. CLASS 2 WIRE

3 ECONOMIZER PLUG LOCATED IN THE RETURN AIR
COMPARTMENT, REMOVE MALE PLUG, ATTACH
FEMALE PLUG TO THE ECONOMIZER ACCESSORY.

4. FOR TWO STAGE OPERATION REMOVE W1 TO W2
WIRE JUMPER

FACTORY WIRING

LINE VOLTAGE

LOW VOLTAGE

OPTIONAL
= HIGH VOLTAGE

EACTORY WIRING

HIGH VOLATGE

WIRE CODE @
o sroun

o oneen CH
OR  ORANGE @

RO RED

WH  WHITE

YL YELLOW

YLPK  YELLOW WITH
PINK STRIP

BLPK BLUE WITH
PINK STRIP

THERMOSTAT  ++

FIELD WIRING

2 STAGE COOLING

— —wH

- —w
— —cr

- —c
— —r0

— —r
—

- =
|

— —v2
R

- —c
— —or  _ _,
— =R _

sTAT

=l
0140L06202-A

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

&) WARNING

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCC300XXX6B XXX**

CONTROLS DIAGRAM
DCC300, 1 SPD EM

SUPPLY (LINE)
VOLTAGE
TR ? GR

26vac

o
2

B}

oJeJelolelelelel0
88

FIELD
CONTROL
WRNG '~

Q 20v acioc (D
o

) avacoe@F= ‘
"> I (|
o

-

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH

[
Bls
\
\

;

THERMOSTAT WIRING

[ e
2srace cooume west st
.
O) —WH — —w BD. o/?wo) Yo v >
" w SULLI
Al —e 8 <o KIS

— =6

® —RD — _R
Q) —_ — —v
@ —_PK - V2 CcrR2

BL

T oo [ e |

—=®

L orar |
= ol S e A S

PLM3 PLF3

olo
IS e
ol S| S [

I™econ pm .
= oro
5] ecouwooue
(1] waT(T]
s
+ W

15}
Clafeowo oar[T
AT

2
Tlex1
2juxio  sBus[T
SBUS|
1Q 2-10[T
1AG COM|2
mQ2av[3
Tlc  acTcou[T
2[R AcT2av[2
3

ECON ECON SHRT
PLF_PLM

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!
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NOTES:

1. REPLACEMENT WIRE MUST BE SAME SIZE AND TYPE OF INSULATION AS ORIGINAL (USE COPPER CONDUCTORS ONLY).
B\F OPTIONAL ECONOMIZER IS INSTALLED, REMOVE ECON SHRT PLM AND CONNECT ECON PLM TO ECON PLF.

TB3 LOW VOLTAGE TERMINAL BLOCK. FOUR TERMINALS FOR 24VAC PWR (RED WIRE) AND SIX TERMINALS FOR 24VAC COM (BLUE WIRE)

[C4> CONNECTIONS SHOWN ARE FOR 1-STAGE HEAT OPERATION. WHEN 2-STAGE OPERATION IS REQIRED REMOVE
JUMPER WIRE CONNECTING W2 TO W1 ON TBL

[(5>EBTOR RELAY ENERGIZES 7 SEC AFTER 24VAC IS APPLIED TO "G THE RELAY DE-ENERGIZES 65 SEC AFTER 24VAC IS REMOVED FROM *G"
[[6>EBDTR RELAY DELAYS WILL DECREASE TO APPROX 3-5 SEC WHEN "SPEEDUP" IS SHORTED TO *C"

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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UNIT WIRING DIAGRAMS DCC300XXX6B XXX**

POWER DIAGRAM
DCC300, 400V
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NOTES
1, REPLACEMENT WIRE MUST BE SAME SIZE AND TYPE OF INSULATION AS ORIGINAL (USE COPPER CONDUCTORS ONLY)
[ZDTHE CONTROL TRANSFORMER HAS MULTIPLE HIGH VOLTAGE TAPS.
ENSURE WIRE CONNECTIONS ARE CORRECT FOR UNIT SUPPLY VOLTAGE RATING
[3)SEE CONTROL DIAGRAM 0140L04729/30 FOR CONTROL TRANSFORMER LOW VOLTAGE CONNECTIONS
EOPTIONAL BC2 IS PRESENT ONLY WITH 2-SPEED EVAPORATOR MOTOR.
5 USE COPPER CONDUCTORS ONLY. UNIT TERMINALS ARE NOT DESIGNED FOR OTHER CONDUCTORS:
THE USE OF OTHER TYPE CONDUCTORS MAY CAUSE DAMAGE TO THE UNIT
[E)'SEE ACCESSORY KIT LITERATURE FOR OPTIONAL ELEC HEAT AND CONVENIENCE OUTLET WIRING DIAGRAMS.

POWER DIAGRAM
DCC300+68 0140L06190-A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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