KAIRAK

UNRIVALED REFRIGERATION TECHNOLOGY

MULTI-RAK

MULTI-CIRCUITED REFRIGERATION SYSTEM

OWNER’S MANUAL

e INSTALLATION
« OPERATION
e MAINTENANCE

500 S. State College Blvd., Fullerton, CA 92831
Phone: (714) 870-8660 | Tolirree: (800) 833-1106 | Fax: (714) 870-6473

www.kairak.com



TABLE OF CONTENTS

TYPICAL REFRIGERATION SYSTEM

INTRODUCTION
Description of Mult-Rak
Features of Muli-Rak
Caondensing Unil
Refrigarant
Conftrol Panel
Electrical Defrost
Electrical Characteristics
Standard Components
Factory Installed Accessories
Head Pressure Control Vaive
U.L. Appraval
‘Walk-In Unit Coolers
Condansing Unit Capacity (MBH)
Mult-Rak Dimensional Data
Mult-Rak Rigging Drawing

qmmnwwmwwwwwmhdmn

INSTALLATION
Receiot and Inspection of Equipment
Lifting Instruciions
Leocation and Ventilation
Installation Area
Raoof Platform Requirements
Fiping Details 10
Pitch Pocket
Elactrical
Refrigeration

mmmn

-t
oo

START-UP PROCEDURE
Condensing Units
Unit Cooler

OPERATIONAL CHECK-OUT

MAINTENMANCE
Alr-Cooled Condenser
Electrical and Piping Connections
Crankcase Lubrication
Unit Cogler
Heater Replacement in Low Temp Linit Cocler

SERVICE DIAGNOSIS
Condensing Units

BBH ; aa; ==

[ R ]
L3 D k2

=3

TEMPERATURE PRESSURE CHART
LINE SIZING
TYPICAL WIRING DIAGRAM

8B

WARRANTY 43

SERVICE RECORD a4

KAIRAK
TABLE OF CONTENTS



MULTI-RAK
MULTI-CIRCUITED RACK

: : e Institution Roof
Refrigeration —--.-—_ 4 i
System . /
; e T e B e s
‘v =
iy D_l"{

Evaporators —{ :ﬁ?

J )
- -_i'_“"‘;-.—u.—‘,_ et

. cREfrigerant
<Lihes inwal
Walk-in
Freezer
Walk-in
Cooler Ice Reach-in
Machine Cooler

TYPICAL REMOTE REFRIGERATION SYSTEM

mIMK MULTI-RAK

PAGE 1



INTRODUCTION

DESCRIPTION OF MULTI-RAK (Figure 1)

The KaiRak remole air cooled Multi-Rak cooling system ulilizes safe CFC's and offers
tremendous operating efficiency by using multi-circuited condensers for 2-20 compressors and
ice makers. This high operaling efficiency is made through effeclive use of the condenser coil
surface area. The condenser coils on cur units are almost twice the size of conventional
competitive designs. The large condenser coils provide the unit with summer design TD's
(temperature difference between refrigerant condensing temperature and ambient air
temperature) lower than traditional designs allow. Lower design TO's produce lower cundensing
temperatures which produce lower compression ratios and higher compressor capacities. Lower
compression ratios and higher compressor capacity mean reduced kWiton, thereby reducing
operating cost. A 10 to 20 % reduction, in fact, depends an unit size and H.P, in contrast ta single
condensing units, Multi-Rak systems are easier to install, easier to service, and much Iess
expensive o operate. Complete factory assembly eliminates on-sight construction costs of built-
up systems by refrigeration technicians and electricians in the field. The Multi-Rak is designed
primarily for institutional food service operations including hospitals, universities, schoals, hotels,
restaurants, coffee shops, and convenience stores.

Multl-Rak pulla fresh air over the sompresser bedies to reduce their operating temparatura,
Compressor ventilation has become increasingly important because of regulations affecting the
use of R-22 refrigerant, which has a higher discharge temperature. The syslems are designed
from 2-10 condenser fan motors. R-404A refrigerant is used for low temperature (07 to -30°F)
applications and for high and medium temperature (20° to 50°) applications.

FEATURES OF MULTI-RAK

CONDENSING UNIT

A refrigeration condensing unit is a highly sophisticated apparatus. 1t is installed with the
anticipation that it will provide many years of trouble-free operation with minimal maintenanca.
Usually the length of service life realized from a particular candensing unit is directly proportional
to the care with which the ariginal installation was performed.

Cleanliness is absolutely mandatory whan installing a condensing wnit. Utmost care has been
taken at the factory fo insure that the unit is free of all contamination. The factory-applied seals
must not be removed uniil the unit is ready for installation. All tubing valves and fittings must be
carefully inspected to insure cleanliness,

The correct electrical supply must be provided to the condensing unit control panel. The voltage
at the motor-compresser terminals should be checked during start-up and unit operation under
fuil load to insure a tolerance of plus or minus 10 parcent of the nameplate rating.

The lubrication recommendations for the motor-compressor and fan motors (where applicable)
must be carefully adhered to.
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REFRIGERANT
R404A is used for the Walk-In Cooler, Walk-in Freezer, and undercounter refrigerated bases.

CONTROL PANEL
Each Multi-Rak system is provided wilh a pre-wired, control panel fur single point connecticn with
main disconnect.

Contral panel is designed to assure efficient unit operation and provide a pre-selected sequence
of operation during the refrigeration and defrost cycles. Each control panel is equipped with main
disconnect, motor compressor breakers, contactors, fan motor capacilor, defrost time clock for
freezer, and wiring diagram for service,

The control panel only requires 3 wires for power supply and 4 wires for defrost heaters and unit
cooler fan motors in freezer. All system circuits are labels for easy identification,

ELECTRICAL DEFROST

An electrical defrost heater in the freezer is field-connected to the time clock in the control panel.
Defrost is initiated by a time clock and stopped by a lermination solanaid in the fima clock
connectad to defrost limit thermostat in the freezer coil the time clock is set to fail safe termination
period at 45 minutes. The freezer requires four defrosts per day starling at 12:00 a.m., 6.00 a.n.,
12:00 p.m., and 6:00 p.m.

ELECTRICAL CHARACTERISTICS

Each Multi-Rak is equipped with 208-230 volts, 3 phase, 60 hertz power supply. 460-480 volts
power supply available on request.

STANDARD COMPONENTS

Each Multi-Rak ronsists of two to twenty hermetic / glacier scroll compressors, multi-circuited
condenser with heavy duty fan motors, oversized receivers, factory installed accessories, unit
coolers with T-Stat, solenoid valve, TX valve and suclion line P-Trap for freezer and cooler.

FACTORY INSTALLED ACCESSORIES
Drier, sighl glass, head pressure control, dual prgssure control, pre-wired control panel.

HEAD PRESSURE CONTROL VALVE

A head pressure control valve is provided when the ambient temperature is below 20°F. This
provides stable head pressure in low ambient. The valve will maintain 180 ibs. PSIG in the
raceiver. This is accomplished by the medulation of the valve regulaling Now from the condenser
and the discharge line. It pravides a minimum head pressure to insure refrigerant flow at the
expansion valve. It alsc provides a minimum head pressure lo assure refrigerant flow at the TXV
and provide hot gas to the receivers for cold start situation.

U.L. APPROVAL
The "Multi-Rak” system is approved by Undenwriters laboratories and displays the U.L. Label on
the Control Panel, under condensing and compressor units (SGYU).
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W.I. UNIT COOLERS

A. Freezer

A lower temperalure slectric defrost Lo-silhouette unit cooler for the freezer is provided with each
Multi-Rak unit. The unit coaler draws air in through the coil and discharges it through the fans. For
best results, the unit cooler should be located 18° from the back wall and blow towards the door.
T Stat, solencld valve and TX valve are installed in the unit cocler at the factory. A suction line P-
trap is also installed in the unit cooler for better ol return.

B. Cooler

A medium temperature Lo-silhouette unit cuoler for the cooler is provided with each Multi-Rak
unit. Air defrost is used for defrosting unit cooler. The unil coolers is provided with T-Stat,
solenoid valve, TX valve and suction line P-Trap and is pre-piped and pre-wired for fina!
conneclions.

The KaiRak “Multi-Rak” package refrigeration units are tested and assembied under sirict quality
assurance procedures. Each unil is tested and charged with nitrogen prior to shipment. Use
caution and exercise safety al all limes when preparing for final hook-up.
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MULTI-RAK
MULTI-CIRCUITED REFRIGERATION SYSTEM

KAIRAK MODEL ~ DIMENSION (IN.)

NUMBER L W H
KMR-4 | 48 | 45 | 50
KMR6 - | 72 | 45 50
| KMR-8 | 96 | 45 | 50
KMR-10 | 120 | 45 | 50 |
KMR-12 | 144 | 45 ’ 50
KMR-16 | 192 | 45 | 50
KMR-20 | 240 | 45 | 50

NOTES:
1. INSTALLATION CLEARANCE - 3 FEET ALL SIDES.
REFRIGERATION LINES STUBBED AT RIGHT END OF RACK AND ELECTRICAL
LINES STUBBED AT LEFT OF RACK.

FIGURE 1 - MULTI-RAK DIMENSIONAL DATA

KANRAK e eAcE s






INSTALLATION
RECEIPT AND INSPECTION OF EQUIPMENT

Inspect the Multi-Rak refrigeration unit and all accessories shipped for any damage for shortages.
Any damage or shortages should be reporled immediately to the delivering carrier. Damaged
material beccmes the delivering carrier's responsibility and it should not be retumed o the
manufacturer without prior approval. Do not remove any shipping malerial until the unit is installed
in its permanent location.

LIFTING INSTRUCTIONS (Figure 2)

The Multi-Rak system Is a heavy piece of machinery approximately 500 to 10,000 tba. Carcful
consideration of lifting procedures should be made before the unit is lifted by any means.
Particularly, any cables or any other load-bearing devices must not be allowed to press against
piping, electrical conduit or the motor enntrol panel. The only part of the unit designed to carry
any of the lifling load is the base. Lifting loads should be distributed evenly around the base to
avold any twisting.

It is recommended that whenever the unit is Iifed by a crane, the liNing space provided In the
lower portion of the base frame be used as attachment points for the lifting cables as shown in
Figure 2. The lifting cables should be prevented from conlacting the unit by means of a spreader
or similar device.

LOCATION AND VENTILATION

The Mult-Rak unit must be located in an area which allows easy access for installation and
service of all electrical lines, refrigeration piping and any accessory equipment. The unit must be
level to insure proper lubrication. A minimum of 3 feet clearance must be provided on all sides of
the unit.

Equipment should be mounted on a smooth, hard, level surface. Mounting surface should be
ngid, and provision should be made to prevenl nuise bansmission (structural} to surrounding
areas. Air cooled equipment should be instalied under low structural overhangs which can cause
condenser air recirculation or restriction. Adequate area (approx. 1 unil width) must be provided
around equipment for unrestricted aiflow and sarvice, Two unils side by side should have a
minimum of 1 ¥ unit width between them. Care should be laken to prevent air from other sources
from entering condenser if this air is al an elevated temperalure.

KAIRAK i
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BULTERAK DIEMSIONS ROOF PLATFORS DINE NSIONS (IMCHES)
KARAK A MM ENCLOSURE DIMEMIIDNG (INCHLS]  CONDENSER

NUMBER FAN MOTORS | i
MODEL DF COMPRESSORS __ WEIGHT MULTHRAK 208V, 1PH ., OVERALL PLATFORM
SCROULL/ SEM- B
HERMETIC ~__HERMETIC W . aTY . AMPS

EMR-12 1 10 B0 | 144 45 50 [} AR i 158 ‘ .14 ] 3 ] I 1 r »

KMR-AG 1 1 1400 92 | 48 | @ g | 1wz [ 28 | 4 o e ‘ " @
i | =) |

MMIA-20 ‘8 16 r 1J§_I‘ 1 240 i a8 | ! 10 o) I- 4§ 57 ] 30 8 | 14 | ¥

FIGURE 3 - PLATFORM DETAILS
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INSTALLATION AREA (Figure 3)

Figure 3 illustrates the overall dimension and installation requirements.

ROOF PLATFORM REQUIREMENTS

The roof platform requirements are shown in Figure 3. The location and installation of all
equipment should be in accordance with all local code requirements. The unit can usually be
placed directly upon the roof platform, since each compressor is mounted on vibration isolation

pads. For light roof construction, vibration isolation pads can be used underneath the supporting
frame.

PITCH POCKET

A. 8" x 24" pitch pocket must be provided for refrigeration lines. After lines are installed
backfill opaning with hot pitch and make sure there are no leaks.

B. 4" x 6" pitch pocket must be provided for elecirical lines. After lines are installed backfill
apening with hot pitch and make sure there are no leaks.

ELECTRICAL (Figure 4A & 4B)

To insure operation of equipment and reduce the possibility of electrical power interruption, the
following precautions must be observed:

1. All electrical work must be done in accordance with the National Electrical Code and
existing local codes.

2. The power supply must be the same as thal which appears un the data plate of the

motors.

An adequate power supply must be provided.

Valtage Auctuations in excess of plus ar minus 10 percent should be corrected.

120 volts, 1 phase, 60 Hz. Power supply must be provided for walk-in cooler (Figure 4A).

All unit wiring terminals should be checked for lightness before power is applied 1o the

equipment,

When wiring is completed, fan motors should be checked for proper rotation. All fan

motors of multiple fan equipment have been factory wired to operate with same rotation.

If retation is found to be incorrect, reverse two of three leads on main incoming power.

oo

=~

Before starting a Mulli-Rak unit, check that all breakers and molor protective devices are in place
and that all wiring is secure. A wiring diagram for trouble-shooting the unit is included on the
COver.

KAIRAK
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TO POWER PANEL

120V/1PH/E0HZ
uummil f wor EVAPORATOR COIL
I
CTE-mNT I
I [ 1. FAN MOTOR
! j AS REQ'D
L
[eori—
lm:rrz: ELECTRICAL CONTRACTOR TO PROMIDE LIQUID TIGHT CONDUM TFI
THERMOSTAT FROM COIL

TEMPERATURE CONTROL WIRING
FOR WALK—IN COOLER
FIGURE 4A - WIRING DIAGRAM FOR WALK-IN COOLER

SYSTEM “B" m£ COLOR_GODED
: e—B g BLUE

FOR WALK-IN FREEZER
FIGURE 4B - WIRING DIAGRAM FOR WALK-IN FREEZER

ELECTRIC DEFROST WIRING (DT140ST-240V)
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REFRIGERATION (Figure 5)

1. Piping

Connect suction and liguld fines with the unil coolers and condensing unit on the roof. Leave
access tubing in the attic space and backfill opening with hot pitch afier installation so that there
are no leaks.

Piping must ba installed to prevent liquid refrigeration from entering the compressor, either during
operation time or "off" time. Al piping must be supported with hangers that can withstand the
combined weight of tubing, insulation, valves, and fluid in the tubing.

2. Leak Testing

After all refrigeration lines are connecled, the entire system must be |eak tested, paricular care
should be given to those parts which will be inaccessible at a later date. The use of an electric
leak protector is highly recommended because of its greater sensitivity to small leaks.

3. System Evacuation
With refrigerant piping completed and leak tested, eguipment is ready to evacuate. Do not use
compressor to evacuate system. A guality vacuum pump of 350 microns vacuum is necessary for

adequate and dependable system wvacuum. Moisture in a refrigeration system can cause
comroslon, expansion vaive freeze-up and oli sludge.

Attach vacuum pump to both high and low side of system through compressor service valves and
evacuate to 350 microns (all service valves®, hand valves, and solencids must be open during
evacuation). It is suggested that vacuum pump be run for a period of time after vacuum has been
reached.

*Service valves are back setting valves and must be mid-position to open to both sides of the
syslem.

4. System Charging {Leas Flooded Head Pressure Contral)

With system wired, piped, and evacuated, unit is ready for refrigerant charging. All charging lines
and manifolds must be evacuated prior to admitting refrigerant in to system to prevent
contaminating system with noncondensibles.

Connect charging line to receiver outlot valve and admit “liquid® refrigerant into high side of
system until flow stops due to pressure equalization between high side and drum pressure.
Backseat outlet valve and disconnect charging line.

Connect charging line to compressor suction service valve and admit "vapor™ into low side
system,

Energize equipment and continue to admit vapor into low side of system until liquid line sight
glass clears, indicating a fully charged system (it may be necessary to defeat low pressure control
on initial start to prevent nuisance trip until low side pressure is above cut aut paint of control.

KAIRAK M pace 12
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5. System Charging {With Flooded Head Pressure Control)
Initial charging is the same as outlined In ltem 4.

De not adjust contrel valves. These are either factory presst or nonadjustable, depending on
siFR

Set unloaders (if supplied) to load compressors to 100% while charging. Add additional charge to
bring fotal charge up 1o required charge as calculated in item 3. Additional charge to be added
through low side (vapor) as outlined in item 4, fourth paragraph.

This is a continuation of “system charging” and must be performed before equipment can be loft
operating and unattended. This will involve checking and adjusting of all safety and operating
controls (pressure and temperature controls have been set at the factory: however, it is still
desirable to confirm that the settings are correct and controls function properly). Da not attempt to
function safety controls without some means of slopping compressar in event of extreme high or
low pressure conditions that could damage the equipment, If controls fail to function at set points,
determine cause and correct. Jumping any safety control other than for testing purposes is
dangerous to personnel and equipment, and nullifies eguipment warranty.

Energize crankcase heaters and sllow a minimum of 24 hours operation before a compressor
start.

1. High Pressure Control — Connect a §auge to the compressor discharge service valve.
Stop condenser airflow by stopping fans on air cooled equipment or restricting water flow
on water cooled equipmant. Control should open immediately when discharge pressure
reaches control set point.

2. Low Pressure (Pump-Down) Control — Conrect a gauge to the compressor suction
service valve. Throttie receiver outlet valve to lower suction prossure at comprogeor.
Compressor should pump-down and be energized when suction pressure reaches “cut-
out” setting of control. Open receiver outlet valve and observe rise in pressure at
compressor suction connection. Compressor should be energized when pressure
reaches “cut-in” setting of control.

3. Oil Pressure Control — Copeland compressor-jumper between terminals T1 and T2 of
the oil pressure safety control. Compressor should run approximately 120 seconds and
cycle off. Remove jumper and reset control. Check operating oll pressure this Is the
differential between oil pump discharge pressure and suction pressure and should be a
minimum of 10 psig. Also, after several hours running time, check oil ievel in compressor,
Proper level is approximately 4 level on oil sight glass.

KAIRAK .
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CURBED OPENING
FOR ELECTRICAL
LINES —_

FRONT VIEW

I

CURBED OPENING
FOR REFRIGERATION

LINES
//
PLATFORM —— __ =T =]
V77 A A 7
FINISHED ROOF
UNIT COOLER ﬂ ﬁ
'P'-TRAP @

SUCTION RISER

FIGURE S - PIPING DETAILS
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4. Temperature Control (Water Chillers) — This is the main unit operating thermaostat. As
standard the control cycles both the compresser and the unicader(s) in response to
retumn water temperature. The sensing bulb is located in a well on the return water
nozzle. This control has been factory set to maintain desired leaving water temperature.
Tha temperature control can be filed adjusted. To calculate the proper set point, add the
specified leaving water temperature and the design temperature difference of return to
supply (TD). Temperature control adjustment should be made as follows:

Example: Design conditions: 10°F TD, 65°F entering (return) water, 45°F leaving (supply) water
and 5 psi water side pressure drop at rated flow.

Step 1: Chack praper flow through cocler. Pressure gauges at the entering and leaving nozzles
should be used. Adjust flow by balancing vaives of throttiing valves on discharge side of the
cooler to corresponding pressure drop.

Step 2: The system water temperature should be al 80°F or above to simulate a pull down for
praper start-up and check out.

Step 3: Adjust lemperature control dial to 55°F. This will produce 45°F leaving temperature al
designed flow rate.

Step 4: Observe the suction pressure as the return water temperature continues to fall and the
compressor(s) and/or unloaders(s) are staged by the temperature control. The suction pressure
at the compressor should not fall below approximately 58 psi during all stages of
compressor/compressors operation.

The compressor(s) will eventually be staged off by the temperature control. When this occurs, the
return water temperature must rise to the cut in set point of the temperature control (the dial
selling) before the compressor(s) is staged on again.

Always consult equipment submittals for proper design conditions before adjusting the
temperature contral.

3 MULTI-RAK
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Possible causes of contral failuree and recommended corrective action:

Cause Correction
A. Temperature setting Readjust to proper setling. Check
too low calalog or submittal data.

B. Cooler flow incorrect Balance flow to catalog or submittal
Requirements.

C. Low refrigerant charge Recharge to correct operating
level-clear sight glass.

D. Restricted liquid line Check valve and dner,

E. Tharmal expansion Adjust superheat to approximately

B-12°F at the evaporator.

5. Freezer Protection Control (Water Chillers) — Control is a pressure sensing, manual
reset safety control. It responds to suction pressure and prevents circuit operation should
suction pressure fall below control set point for a period in excess of 120 seconds.
Control is factory set and sealed at a pressure selected for the fluid being cocled or
application requirements. For waler syslems, lhe control is al 54 psig. The fined Ume
delay (120 seconds allow circuit to stabilize on start-up and normal pump-down
operation. Control is sealed at the factory. This seal must be intact to maintain warranty
on compressor andlor cooler failures. Should readjustmant ba necessary, contact the
factory authorization.

6. Thermal Expansion Valve — Adjust superheat setting to job requirements,

How to determine superheat correctly.
A) Measure the temperature of the suction line at the point the bulb is clamped.
B) Obtain the suction pressure that exists in the suction line at the bulb location / by
either of the following methods.
1) If the valve is externally equalized, a gauge in the oxternal equalizer
line will indicate the desired pressure direcily and accurately. OR
2) Read the gauge pressure al the suclion valve of the compressor. To
the pressure add the estimated pressure drop through the suction line
between bulb location and compressor suction valve,

The sum of the gauge reading and the estimated pressure drop will equal the
approximate suction ling pressure at the bulb.

c

—

Convert the pressure obtained in 6b(1) or 6b(2) to saturated evaporator
temperature by using a temperature-pressure chart.
D} Subtract the two temperature abtained in 6a and ¢, the difference is superheat.

KAIRAK
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Figure 6

Figure A iliustrates a typical example of superheat measurement on a refrigeration system using
refrigerant 22, The temperature of the suction line at the bulb location is read at 25°F. The suction
pressure at the compressor is 36 psig and the estimated line pressure drop is 2 psig...36 psig + 2
psig = 38 psig at the bulb, which is equivalent to a 15°F saturation temperature. 15°F subtracted
from 25°F = 10°F superheat,

7. Hot Gas Bypass (if supplied) — Connect gauge to compressor suclion service valve.
Throttle receiver outlet valve to lower suction pressure at compressor. Hot gas regulator
should begin to open as suclion pressure approaches design suction pressure. This
should be done before unit has pulled down to design condition.

KAIRAK
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START-UP PROCEDURE

After the installation has been completed, the following items should be covered before the
system is placed in operation.

CONDENSING UNITS

1. Check electrical connections. Be sure they are all tight.

2. Observe the motor-compressor oil level before start-up. The oil level should be at or
slightly above the center of the sight glass, Use only SUNISO 3g of 3GS compressar oil.

3. Insure that the rubber grommets are installed under the motor-compressor mounting nuts
and that the motor compressor rides freely on its mounting vibration isolators.

4, Check the high and low pressure controls and all other safety controls. Adjust if
necessary.

5. Check the Walk-In Cooler and Freezer thermostats for correct operation.

6. Suitable tags are provided to indicate the refrigerant used in the system.

7. The instruction manual, bulietins, tags, etc., attached to the unit should be placed inside
the electrical panel for future reference.

8. Observe system pressures during initial operatien. Do not add ail while the system is
short of refrigerant unless the oil level is dangaransly low.

*xk CAUTION **+
DO NOT OVERCHAGE WITH OIL.

UNIT COOLER

Before Start-Up:
1. Make sure system is wired correctly.

2. Check fo make sure al! electrical terminals are tight.

1. Make sure fan sets screws are fight.

4, Make sure unit is mounted securaly using all the hangers and is level as possible.

5. Make sure the drain connection is tightened to the drain line securely.

6. Pour waler into the drain pan to check for complete drainage of drain pan and drain line.
After Start-Up:

1. On initial start-up freszer unit cooler, the fans will not start until the coil temperature
reaches about twenty-five degrees Fahrenhait.

2. Chack the expansien valve superheat sefting. It is important that the valve is set properly
for efficient operating and even frost formation.

3. Make sure the drain line heater is working properly.

4, Heavy moisture loads are usually encountered when starting a system for the first time.
This will cause a rapid frost build-up be watched and that the unit be defrosted manually
as required.

5. Observe the syslem as it goes through the first defrost cycle make sure that the timer,
defrost heaters, termination thermostat and other system companent function property.
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OPERATIONAL CHECK-OUT

Only after the system has operated for at least two hours at normal aperating conditions without
and indications of malfunctions shouid it be allowed to operate overnight on automatic controls. A
thorough recheck of the entire system operation should be made as follows:

1. Check the motor-compressor head and suction pressure. If the pressures are not within
the system design limits, determine why and take corrective action.

2. Check the liquid linc sight glass and esxpansion valve operation. Il there are indicalions
thal more refrigerant is required, leak test all connections and system components and
repair any leak before adding refrigerant.

3. Observe the oil level in the mator-compressor crankcase sight glass and add cil as
necessary to bring the level to the center of the sight glass.

4. Thermostatic expansion valves must be checked for proper superheat settings, Fesler
bulbs must be positive thermal contact with the suction line. Valves with high superhaat
sellings produce litlle refrigeration and poor oi return. Too littie superheat causes low
refrigeration capacity and promotes liquid slugging and compresser bearing washout.
Liguid refrigerant must be prevented from reaching the crankcase. If proper conlrols
cannat be achieved with the system in narmal operation, a suction accumulater must be
installed in the suction line just ahead of the motor-compressor to prevent liquid
refrigerant from reaching the motor-compressor.

5. Using suitable instruments, carefully check line voltage and amperage at the compressor
terminals. Voltage must be plus or minus 10 percent of that indicated on the compressar
nameplate rating. If amperage draw is excessive, immediately determine the cause and
take comeclive action. On three phase motor-compressor, check to see that a balanced
load is drawn by sach phase,

6. Check fan motor on air-cooled condensers and in walk-in evaporator coils for correct
rotation. Fan motor mounts should be carefully checked for tightness and proper
alignment.

7. High pressure controls on condensing unit should be set to cut out as follow:

R-12 R-22 & R-404
225 psig 350 psig

The cut-out point of these controls should be checked by stopping the condenser fan and
simultaneously menitoring the head pressures with an accurate gauge.

B. Re-check all safety controls and operating conlrols far proper operation and adjust If
necessary.

- MULTI-RAK
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8 Check the defrost time clock for initiation, terminatlon and length of defrast periad as

described below.

The standard defrost timer fumished by KaiRak provides frequency controls including a
fail-safe feature that automatically terminates defrost after a set time if the termination
thermastat fails to function properly. The standard timer is furnished with a 240 volt clock

motor and has a contact rating of 40 amps at 240 volts. Figure & shows the time dial.

A. To sel the number of defrost every 24 hours, screw a pin into the outer dial at
each desired time of defrost.
B. To set the time of day. grasp the center knob and rotate counterclockwise until
the correct lime of day on the outer dial is lined up with the pointed. Do not
attempt to set the timer by grasping and turning the outer dial.
C. To set the fail-safe time, push down the pointer on the inner dial and adjust it to
the desired time in minutes.

The time should inifially be set for 4 defrost cycles per day. However, each installation
shouid be checked so the system operated efficiently with a minimum number of defrost
cycles. The fall-safe efficiently with a minimum number of defrost cycles. The fail-safe
setting should not normally exceed 45 minutes because of danger of overheating the unit
if the defrost cycie is prolonged too long.

Figure ¥. Timer Dial

10. Dual pressure controls selings on the condensing unit should be set to cut in and out as

follows:

High
Fixture Description Cut Out In Out
‘ 2 __ psig psig psig
t:/’allr.-ln Freezer 350 26 15
alk-In Cooler 225 28 i7
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SHUT DOWN

Equipment which will not be required to aperate for a pericd of time should be secured by storing
refrigerant charge in the receiver or condanser.

1. Front seal the receiver outlet valve. Set thermostat at a setting below system temperature
to insure that liquid line solenoid is energized. Defeat the low pressure control and allow
unit to pump down to a suction pressure of approximately 5 psig. It may be necessary to
repeat pump-down as some refrigerant will remain in oil and will slowly boil off. When
suction pressure holds at 5 psig, front seal suction service valve, Lock disconnect in
position.

2. On units with water-canled condensers, special precautions must be taken to completely
drain the vessels to prevent freezing if ambient should be below 32°F,

3. Inspect system for possible worn of faulty components and repalr if required.

SYSTEM RESTART AFTER SHUT DOWN

1. Tharough leak test should be performed.

2. Coil{s) should be checked for dirt accumulation or obstruction and cleaned if necessary.

3. Energize crankcase heaters and allow a minimum of 24 hours operation before &
compressor resiart.

4. Install gauges, start system and check for correct refrigerant charge, and proper system

operation and balance.

: MULTI-RAK
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MAINTENANCE
AIR-COOLED CONDENSER

Air-cooled condenser should be cleaned with a brush and vacuum cleaner every four to six
months to remove all accumulations of dust, leaves and other debris. Where air-cooled
condenser must operate in usually dusty locations, cleaning shauld be scheduled as often as
condifions dictate.

WARNING

BE SURE THAT THE MAIN DISCONNECT SWITCH IN THE OFF POSITION BEFORE ANY
CLEANING OF THE CONDENSERS IS ATTEMPTED.

ELECTRICAL AND PIPING CONNECTIONS

All electrical connections should be perindically checked to ba sure they are tight, |nnse
connections contribute to low voltage conditions which can cause motor failure.

Refrigerant connections should be inspected to insure that they have not loosenad. Whenever it
is necessary 1o add refrigerant, a careful leak check of all refrigerant connections should be
made.

CRANKCASE LUBRICATION

As indicated under the operational check-out procedures, the oil level in the motor-compressor
crankcase should be at the center of the sight glass at all times. If the oil level is low, more oil
should be added to bring the level up to the center of the sight glass and cause of oli migration
corrected. Check the expansion valve adjustment and the size of risers and traps.

The quality of the compressor oil can, however, be checked rather easily by using an oil sample.
Visual examination of the compressor oil can disclose the condition of the system. Acid test is
highly recommended to measure the extent of contamination in & system. Dirly, discolored oll
properdy indicates nne of the following:

1. Contaminations such as moisture, alr, etc., trapped in the system.

2. Excessive pressure drop of improper control seftings allows motor-compressors 1o
operate at a dangerously low suclion pressure. This may cause molor Compressor
overheating and oil discoloration.

I this situation occurs and oil discoloration is not too dark, the installation of a new liquid lina
filter-drier may be enough to remove contamination and clear the oil. If the discoloration is severe,
the oil should be replaced and a new liquid filter-drier installed as many times as necessary 10
gliminale the contamination. After the oil is replaced, the system controls be readjustad.
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UNIT COOLER

Unit cooler should be checked at least once a month for proper defrosting to maintain amount
and pattern of frosting. It is dependent on the temperature of the room, the type of product being
stored, how often new product is brought into the room and the parcentage of tima tha door to the
room is open. Also, if the coil is not defrosting completely, check for faulty defrost heaters.

Under normal usage, maintenance should cover the following items at least once every six
monihs.

Tighten all electrical connections.

Tighten fan set screws.

Clean the coll surface.

Check the operation of the contral system,

Clean the drain pan and check for proper drainage.
Check the drain line heaters.

@ bl by

HEATER REPLACEMENT IN LOW TEMP UNIT COOLER

1. Make sure the electrical power to the heaters is turned off.

2. Disconnect heater leads on both ends of the heater to be removed.

3. Remove the sheet metal screws holding the heater rotainer to the heator plate on the
electrical connection end of the unit.

4, Pull the heater(s) to be replaced out of'the tube holes in the coil. It is necessary to lower
the drain pan to remove the bottom heater.

5. Replacement coil heaters are received colled in a two fool diameter. Before inserting the
heater in the coil, unceil about one foot of the straight end to make it easier to insert the
heater into the tube hole.

6. Insert the end of the heater Into the tube hole and uncoil it while pushing il through coil.

7. Attach tube clamp and retaining bracket to new heater just before rubber boot. Push
heater in until bracket meets the header piate. Fasten bracket to the header plate to
prevent heater “creap”.

B. Reconnect the heater leads as shown on the wiring diagram.
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SERVICE DIAGNOSIS - CONDENSING UNITS

SYMPTOM CAUSE REMEDY
A Compressor does not run 1 Motor line apen. 1 Close start cr
disconnect switch.
2 Fuse blown. 2 Replace fuse.
3 Tripped overload. 3 SeepartC.
4 Control contacts dirty 4 Repair or replace.
or jammed in open
position
5 Piston seized. 5 Remove motor

campressor head. Look
for broken valve and
jammed parts.
6 Frozen comprassor or & Repair or replace.

motor bearings.

7 Conlrol in off position 7 Use thermostatic control
because of cold location. or move control to warmer

E location.

2 Defertive starting 8 Locate and replace.
component (single phase
compressor anly).

B Unit short cycles. 1 Control differential set 1 Widen differential.

too closaly.

2 Discharge valve leaking. 2 Corract condition.

3 Motor-compressor 3 Check for high head pressure,
overload tight bearings, seized, pistons,

clogged air coaled condanser
4 Refrnigerant shortage. 4 Repair leak and recharge.
5 Refrigerant overcharge. 5 Purge.

6 Cycling on high 6 Check water supply, dirty
pressure. condenser or defective fan.

C Compressor will not start - hums 1 Improperly wired. 1 Check wiring against diagram.
intermittently {cyeling on 2 Low line voltage. 2 Check main line voltage and
overload). determing location of voltage and

drops.
3 Relay contacts not 3 Check by operating manually.
closing. Replace relay if defective.
4 Open circuit in starting 4 Check statar leads. If leads are
winding. OK, replace stator.

5 Stator winding grounded. 5 Check stalor leads. If leads are
Ol, replace stator,
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High discharge

C (Continuad) Comprecsor will not & prossure. 6 Eliminate cause of excossive
start - hums Intermittently (cycling pressure. Make sure discharge
on ovelLeacn. shul-off valve ic opon,

7 Tight compressor, 7 Check oil level; correct binding.

D Unit operates long or 1 Rafrigerant shortage 1 Rapair leak and recharge.
continuously. 2 Control contacts sticking 2 Clean points or replace contrel

closed position. 2
3 Dirty condenser. 3 Clean condenser.
4 Airin system. 4 Purge
§ Compressorinefficient. 5 Check valves and piston.
6 Improper wiring. 6 Cherk wiring and correct it if
necessary.
E Fixture termperature too high. 1 Refrigerant shortage. 1 Repair leak and recharge
2 Control set oo high 2 Reset control,
3 Control wiring loose. 3 Check wiring o control.
4 Expansion valve or 4 Clean or replacs.
strainer plugged.
5 Compressor inefficient. 5 Check valves and pistons.
& Expansionvalve settoc 6 Lower sattings.
high.
7 lced or dirty coil. 7 Defrost or clean
8 Unit too small, 8 Add unit or replace.
9 Clogged or small gas 9 Clear clogging or increase line
lines, size.
10 Oil logged system. 10 Remove excass oil, check
refrigerant. Charge.
F Head pressure too high. 1 Refrigerant overcharge. 1 Purge
2 Airin system. 2 Purge
3 Diry air-cocled 3 Clean area around air-cooled
condenser. condenser and inspect for
airborne dirt source.
4 Insufficient water supply, 4 Check water valves and inspect
cooler.
5 Recirculating cooling 5 Seal off unit from other machines
air. and provide intake isolated from
air outlel.
6 High side restriction. 6 Remove blockage.
7 Head pressure control 7 Readjust,

valve set wrong.
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G Head pressure too low. Refrigerant shortage. 1 Repair leak and recharge.
Compressor suction or 2 Clean or replace leaky valve
discharge valves plates.
inafficient.

Cold ambient or cold 3 Noremedy, as efficiency is

waler, generally increased. However,
if condensing temperature is
halow 85°F axpansion valve will
not be able to feed properly and
some form of head pressure
control must be provide.

Head pressure controf 4 Readjust or install a head pressure

valve set wrong or no control valve.

head pressure valve

installed.

H Noisy Unit Insufficient compressor 1 Repair leak and recharge.
oil.

Tubing rattie. 2 Dend tubes eway from contact.

Mounting loose. 3 Tighten.

Oil slugging or 4 Adjust oil level or refrigerant

refrigerant flood back. change. Check axpanaion valve
for leak or oversized erifice.

Unbalanced fan or 5 Replace bent or broken fan

defective fan molor, blades. Check motor bearings.

| Compressor loses oil. Short of refrigerant. 1 Repair leak and recharge.

Gas=oll rativ luw, 2 Audd 1 pl Oil for each 10Ibs. OF
refrigerant added to factory
charge.

Plugged expansion valve 3 Clean or replace.

or strainer.

Qil frapping in lines. 4 Drain tubing toward
COMDressor.

Short cycling. 5 Referto PartB.

Superheat too high at 6 Change location of expansion

compressor suction.

valve bulb or adjust valve to
return wet gas to compressor.

J Frosted or sweating suction

line,

Expansion valve
admitting excess
refrigerant.

Adjust expansion valva.
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K Hot liquid line. 1 Shortage or refrigerant. 1 Repair leak and recharge.
2 Expansion valve ocpen 2 Adjust expansion valve.
too wide.

L Frosted liquid line. 1 Recsiver shut-off valve 1 Open valve or remove.

partially closed ar
restricted.

2 Clogged dehydratoror 2 Replace clogged part.
restricted.

M Unit en vacuum 1 lce plugging expansion. 1 Apply hot wet cloth to expansion
valve. If suction pressure now
incresee, thera is moisture in the
syslem and a dryer should be
installed in the line.

2 Plugged expansion valve, 2 Clean strainer ar replace
expansion valve.

N Comprassor will not unlead or 1 Defective capacity 1 Replace.

load up. control.

2 Unloader mechanism 2 Replace.
defective.

3 Faulty thermostat 3 Replace.
stage or broken capillary
tube.

4 Stages not set for 4 Replace.
application.

Q Compressor loading - unloading 1 Erratic water 1 Replace.
intervals too short. thermostat.
2 Insufficlent water flow. 2 Adjustgpm
P Little or no oil pressure. 1 Clogged suction oil 1 Clean

strainer.

2 Excessive liquid in 2 Check crankcase heater. Reset
crankcase. expansion valve for higher

superheat. Check liquid line
solencid valve operation.

3 Ol pressure gauge 3 Repair or replace. Keep valve
defective. closed except when taking reading.

4 Low oil pressure safety 4 Replace.
switch defective.

5 Wom ail pump. 5 Replace.

6 Oil pump reversing gear & Reverse direction of compressor
stuck in wrong pacsition. rotation.

7 Worn bearing. 7 Replace compressor.
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P {Continued) Litte or no oit 8 Low oil lavel, B Add oil.
pressure, 9 Loose fitting on oil lines. 9 Check and tighten system.
10 Pump housing gasket 10 Replace gasket.
loaks.
11 Flooding of refrigerant 11 Adjust thermal expansion
into crankcase. valve.
Q Motor overioad relays or circult 1 Low voltage during high 1 Check supply voltage for excessive
breaker open. load conditions. lime drop.
2 Defective or grounded 2 Replace compressor motor,
wiring in motor or power
circuits.
3 Luose power wiring. 3 Check all conneclion and tighten.
4 High condensing 4 See corrective sleps for high
temperatura, discharge pressure.
5 Power line fault causing 5§ Check supply voltage. Notify
unbalanced voltage. power company. Do not start
until fault is corrected.
6 High ambient 8 Provide ventilation fo reduce heat.
tempetature around the
overtoad relay.
7 Failure of second starer 7 Repair or replace slarter or time
to pull in on part winding delay mechanism.
system.
R Compressor thermal protector 1 Operaling beyond design 1 Add facllities so that conditions
switch open. conditions. are within allowance limits,
2 Discharge valve partialy 2 Open valve.
shut.
3 Blown valve gasket. 3 Replace gasket.
S Freeze protection opens. 1 Thermostat set too low. 1 Reset to 40°F or above.
2 Low water flow. 2 Adjust gpm.
3 Low suction pressure. 3 See "Low Suction Pressure ”
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LINE SIZING FOR REFRIGERATION SYSTEMS

I'he following Tabies 1 through 6B indicate liquid lines and suction lines for all condensing units
for R22, R404A, R134A, and R507.

Whan determining the rafrigarant line length, be sure to add an allowance for fitlings. See Table 2
below, Total equivalent length of refrigerant lines is the sum of the actual linear footage and the

allowance for fittings.

Table 1. Pressure loss of liquid Refrigerants In Ligquid Line Risers (Expressed In Pressure
Drop, PSIG, and Subcooling Loss, °F).

R Liguid Line Rise in Feat
| 15' 20 25 w 3 50° 75 100"
Refrigerant |PSIG| F | PSIG| F |Psia] F |psia| 'F |esia| 'F |psie] F |Psis| ' psia| 'R [psig| F
Hez L] LE] 7.3 23 [ &7 | 3 {121 | a8 [ 14D 47 | 194] 02 | 242 | o0 200|121 484 105
A134s 49 | 20 | 74 | 28 | 88 | 41 | 123 | 52 | 147| 63 | 157 88 | 248|110 |z68 [17.0] 490 227
As07, Re0dn | 41 [ 10 | &1 | 16 | B2 | 21 1n3J 27 |tzz| 33 [163] ¢1 [204] 56 {306 |83 |408 118
Sased on 110°F wqued temparature af bottam al desr
Table 2. Equivalent Feet of Pipe Due to Valve and Fitting Friction
Copper Tuber 0.0, Type 'L | W2 | 5@ | 78 |11 | 1za| 16m |2um| 255|318 | 3584w | s8] 61m
Gloge Valve [Openj 14 16 g 28 38 42 57 ] a3 a9 118 138 188
Argle Valw (Open) 7 2 |1z ] 15 18 | 2 28 | 34 | 42 as | =7 70 | &3
80" Tum Through Tes 3 4 5 ] ] a 12 14 7 20 2 28 34
Tee (Straighl Through}
or Sweap Below 75 1 15) 2 25 3 as 4 5 - 7 8 11
60" Elbow or Reduting
T {Siraight Through 1 2 | 2 3 4 4 5 7 & 10 12 14 15
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Tabie 3. Weight of Refrigerants In Copper Lines During Operation {(Pounds per 100 lineal

feet of type “L" tubing).
Line Size Suction Line at Suction Temperature
0.D. Liguid Hot Gas
in Inches Refrigerant Line Line -A0°F -20°F oF +20°F +40°F
134a 4.0 R m 01 a2 04 .08
a8 22 39 22 02 03 04 08 .08
FAS07, 4044 3.4 31 03 R 06 03 13
134a 74 .30 01 .03 .04 o7 RE
12 22 74 A1 03 05 A7 11 A5
RA507, 404A 6.4 .58 04 A7 A3 ] 18 24
1348 1.9 af A2 oS o7 NH 17
/B 22 11.8 65 05 08 a2 A7 25
R507, 404A 10.3 23 07 Bl A7 25 35
134a 24.7 0g 05 10 .15 24 36
Tia 22 244 1.35 A0 A6 24 36 51
RED7, 4044 21.2 1.92 A5 23 37 51 72
134a 42.2 1.70 08 | a7 26 A1 B
11/8 22 41.6 230 A7 28 42 81 87
RS07, 4044 36.1 327 26 39 63 .86 1.24
134a 64,2 257 14 26 A0 B1 1.91
158 22 835 3.50 .27 42 g4 93 1.33
R507, 4044 55.0 458 AD .58 a5 1.32 1.87
134a an.s 365 20 37 57 87 1,30
138 22 0.0 4.50 a7 58 80 1.83 1.88
RAS07, 404A 78.0 7.07 .56 .82 1,35 186 264
134a 158 6.54 a4 B4 B8 1.51 2.24
218 22 156 8.61 85 1.03 1.57 2,30 3.26
A507, 4044 134 12.25 a8 1,43 235 323 4.58
134a 244 .75 .52 .29 1.51 232 3.47
258 22 241 13,70 1.01 1.58 242 3.54 5.03
AR50V, 4044 209 18.82 1.51 2.21 3.62 5.00 707
134a 348 13.87 75 1.41 218 a3 4.96
31/8 22 344 18,95 1.44 2.28 345 5.05 7.8
R307, 4044 298 27.08 2.18 315 80T T4 835
1243 471 18.20 a9 1.91 292 4.48 6.69
358 22 465 2560 1.94 3.08 487 6.83 4.74
A507, 404A 403 38,50 2.02 4,35 €.87 10.85 13.67
134a 612 2456 1.29 2.49 3.8 584 8.75
418 22 B0S 2340 2.83 4.01 6.08 B.30 1270
RS07, 4044 526 47 .57 3.80 5.58 2.08 12.58 17.80
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Table 4. Recommended Remote Condenser Line Sizes

R-134a R-22 RS07 & R-408A !
Liquld Line Ligquid Line Liguid Line |
Net Total Diseharge Cond, to Discharge Cand. to Discharge Cond. to
Evaporator Equliv. Line Receiver Line Receiver Line Rasalvar
Capaciy Lengih (0.0 (0.0 (0.0.) 0.0 10.0.) 10.0.}
3,000 50 38 T 38 8 38 T
100 38 IR 318 318 s s
6,000 50 12 8 38 s 1/2 38
100 12 ¥ 12 k1 12 B
9,000 &0 12 3B 172 as 112 38
100 5/8 38 12 a8 1/2 38
12,000 50 548 38 1i2 ans 102 38
100 5/8 1/2 58 as |__sm 12
18,000 50 1] 172 ] a8 8/E 12
100 78 12 58 i) T/E 112
24,000 50 /8 12 58 3a 58 12
100 78 12 78 12 e S8
36,000 50 78 112 78 12 TR 58
100 11/8 o8 78 S8 78 T8
48,000 50 ] 58 78 58 Ti& /8
109 118 m TiB__ 7/8 11/8 T8
60,000 50 11/8 58 TiB 5/8 78 78
100 118 Fi-3 11/8 P} 118 jii}
Ta00 50 e i i irg 118 Tig
100 138 T8 118 7i8 11/8 118
90,000 50 118 78 118 7B 11/8 7ie
100 138 11/8 118 718 118 118
120,000 50 138 7ra 11/8 7/8 [ 118
100 145/8 118 138 1.1/8 138 138
180,000 50 158 11/8 138 118 13%8 138
100 1 5i8 138 158 138 1588 158
240,000 St 15/8 18 138 138 158 [EL]
100 218 158 158 138 21/8 158
300,000 S0 21/8 138 158 138 158 158
100 21/8 15/8 218 158 218 218
a0, 000 50 218 158 158 158 21/ 148
100 218 21/8 218 21/B 21/8 2118
480,000 50 2 18 2148 218 158 218 218
100 258 21/8 218 21/8 21/8 258 |
600,000 &0 258 21/8 218 21/8 /8 218
100 2 5/8 2548 258 2548 258 258
720,000 50 258 2148 218 21/8 21/8 258
100 318 258 258 258 258 318
840000 ) 2 &R Y Z 1R 218 2 5i8 258
100 a1s 318 2 58 2548 258 318
SB0.000 50 258 258 2Em 258 2 5/8 2 58
100 348 318 25| 31/8 318 ase
1,080.000 50 AR 2 RiA 2 ER 258 2 58 318
100 KRBT 318 3e 3B 31/8 358
1,200,000 50 Jus 258 258 258 258 318
100 358 358 318 Rl 358 418
1,440,000 50 318 318 258 31/8 ERI] 3 58
100 258 358 318 358 2 5/8 418
1,680,000 50 35m 3 1B 318 318 3e 358
100 418 418 358 158 3 5/8 41/8
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Table 5A. Recommended Line Sizes for R-22 *

SUCTION LINE SIZE il
SUCTION TEMPERATURE
SYSTEM +'F +20'F +10°F rF
CAPACITY| Equivalent Lengths Equivalent Lengths Equivalent Lengths Equivalent
BTuH | 25 | 5o | 75 100|150 (200 | 2x [ s o Jooo | 190 [eoo | 25 | 50 [7r [ 100 [ 130 200 [ 20 | a0 [ 78
1,003 33| 28 | 48 | 38 | am B | 28| e an k] ¥ 39 | e[ 3B [3E | 3 3 (12 |as | @ |ae
3003 38 [ 3B | 38 |12 | 2 w2 | a8 | 1|z 12 B 58 | 38 | 12 | w2 | IR 5| |mrlr|Rr
4,003 9| ae || v |w)|w|wm|w v (w3 |s8|w|wm|wv|selsa|ss|w)]in s‘i
500 )| |w|58 |58 | S8 |we|wvise |88 | 8|w|s58 |s8|(sa | |m |8 we|ee
3,000 w)|&sn |58 58|78 | 7 e |sm|an [sn| e | vm|se]|an e |va|re |se|Tm|m
12,000 53 | 58 |58 | 7A | 7a e | 58| S8 7A LY L] im|se| TB | TR | 7A 7| |sm | |
15000 s9 | (7| ™ | T8 ™H | Am fTHE | Ve T i TRy TE| B | 7B | VA J1uB|1uE T | T | TR
18,000 =] e e T T 110§ 50 m . ] ”m | e e e bl s | 196 (148 | T8 ™ 13
24,000 Sa{ve | ™| e (1B e | e | T TRO|1UE (1B T | TR W@ B 1uE| TR T | T
meon | 78| 78 | 78 (118 1a| ) 7w | ve | e || 1ve | e ve |1 [1es| e | ioe| 138 | e |1 el
36000 | T8 [ 1B (18| [v1e (138 78 [ 181 uR 18| 108 | 138| 7B [ 1B [1ue |18 [138 | 138 [rvem | reeie
a2oon | oo fvwefvim|vvetie]gam| re vl (e 1as | raefoe| s [rue|1as (130|108 [nm | 1eiae
w8000 | 7o |ovE | 11wl e |16 | 138 | 78 [1vB|11E 11| 136 | 188 | 118| 18 |158 [ 128 |138] 158 11e| 138138
54,000 TP IUB | A (18 1A iR el (138 18 | easl il 13 138138 (158158 (118|138 (138
60,000 TELTVE |18 118 (138 | tEF 1B B4R (138 ) 126 | IS8 T8 138 138 (128 158|158 {108 138135
68,000 e 18 [11mftam |1an | 1o l1afiwvalioe |10 12w (158 sim] tae [1ae |12 (158|150 118 1%15“
72,000 TAB{ 1V (1B 13 (195 | 158 (18| 138|138 |156] 156 | 158 118|138 (158|158 (158 158 |138| 136 (146
78,00 PVE 118 | 13BE139 138 (158 (1 U8 138138 (136 | 188 | 158|198 128 198|158 [ 158|218 (138|138 (158
84000 |+1@] 118 138] 138|138 | 188 |1 Us] 198|138 | 1aR| 158 | 168 | 138|148 [168 |15 | 158|218 |18 | 158|156
SO0 | 1VB( 128|138 130 (158 | 158 {118 138 138 (15B) 198 1218|135 138 (158|158 | 298 208 138 198|158
12000 | 11| 136138138158 | 218|198 | 158|159 |1sa| 2w | 2ue|1am) 158 [vsalate [2um |2 |ras ) 1selaiE
150000 (1 138 f158 (150|208 | 218 (138 | 1s8(1am (29| 24@ |21 [21@) 188 (158 (018 |2ve | 289 [15e|2weizg
80000 (138|158 (158 (216|206 | 2B | 138 | 158)218 (218 2wE | 218|158 218 21.'3!2113 258 (258 (158 2vei2E
210,000 138|158 (150 |21 (210 | 290 (150 (21@|248 (248 | 2@ | 258|159 (218 (2@ |28 | 259|259 Ehpl2uazim
2400000 | 158|158 (208|216 (208 [ 258 (159 | 2v@f21e |2ve ) 26@ | 258 (21@| 208 (218 (258 | 259|258 (218| 28 |rsm
300000 F15B) 218|208 (218 (258 | 258 (218 | 218218 (298| 258 | 258 (218 218 (258 (258 | 259|318 (218|258 [25m
360000 |21@j2ve|2us (258 250 | 258 (218 2ve|2se (258 | 25 |38 | 2| 258 |25m (258 |3ve |38 (2] osmlese
SE00C0 | 20B) 218 | 258|258 | 250 [ 31 {218 | 258|250 (258 | 348 |38 | 218|258 |258 (31 (398|358 |2sa | 2sE|5m
500000 |21ef 258 |2o@ (258 {ane | 3ve 21| 258i3ue (1B | 318 | 358|258 256 131M |a18 | 358358 |258 2w (as

-

L. Sizes that are highlighted indicare maximum suctioa line sizes that should be used {or risers. Riser size should sot exeeed honizoatal size. Properly

pleced sucton traps must also be ased for adequate oil retur.
All #17es thown are e 1T

Type T enppes tuhing
2. Suction line sizes selectad at pressure drop equivalent to 2'F. Reduce estimate of sy<im capacity acoprdingly
3, Recommended liquid line size may increase with reverse eyele Bot g2s systems,
. IF system load diops below 40% of design, conskdasstion o installing double suction nisers shewid be made,
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Table 58. Recommended Line Sizes for R-22 {continuad) *

198 18|18 |158 | 138 va (148 (118 (138 [ 138|158
IRCIRETY RET R EEN RECY ERT-R RRTRRE U R RECY (T
TRE|13E 138 138 | 168|108 |13 (138 (138 [ 158|158 whivwe|wywe (12 3000
TRB| 138 | 139 |166 | 158 |19B P13 (138 158 [ 168 158 1w ||| |5a 42,000
138 1381139 |158 [ 158498 | 138 |38 (158|158 (2@ vz 12 e 2] | am 48000
138|138 | 158 |18 | 158 (138 | 138 (188 [1se 2w e (12 12| 12| 58 [ sm 54000
5‘@ PSR 2B TUB (18| 108 | 158 (158 | 218 (138 [ 138 | 158 | 158 (218|208 |12 |12 |12 | 58| 58 | sm 60,000
ToU| vom R 1we1ae| a8 | 10w [1om | 210 (1om ion [ese [1sm e lzie |2 v [es | ew | ea | sa o600

| ue| e | w 4000

SUCTION LINE STE LIQUID LIME SZE
SUCTION TEMPERATURE Aeeiver 1o
oF A0F 20F Expansion Valve SYSTEM
Lengths Emluml:;_ﬂu Eguivalent Lengths Equivaleni Lengihs CAPALTTY
Yoo | 150 |00 | 2% |50 | 7R (100 [ er | wer | = | S0 | vw |eor o |soor (2= | 3o |77 [i00) e [200| Gmum
| w|we|wm|aw | se|w|w|w{om |8 |28 |12 2|12 |as|ae|sa|e|an 2| 1m0
S8 | s |s8 |12 12| 68 | 58 BBl | e T R R T T P T T 3000
58 | 58 | (w2 || sm|5e |58 | e weise |se|se | e |ve lur|as | vl s 4000
El | e | 12|58 5B | 7B | TR T8 |58 |58 |8 |78 ) e |78 | foas |3im|am| 3w |30 &0
™ ™| MR AR | TH T8 Mmoo TR m | TE |7 | 7R | 1181118 3 [ 3m |36 | a8 3 | e 5000
] || TE | TR b3 ™ 1118 | 1m| A " TR 118 | 1B (118 H_ _aﬁ i 38| 3® | an | a8 12,000
B VB TE | 7R | e (1@ 181 e |8 (1| i@l lae|as (as|aslae | 15,000
TuB It o [ e 181 | e | e e |1l e e | e (rae | ae | (e as| e | 1000
B
am
]
]

158210 (21 (138 1au) s | 150 |21 | 218 jam lise (1ow |21 | 21e (e e | 1m [se | se | s | sm T200

158 218 218 (138 158 | 152 | 198 |21 | 2ve 158 (128 |1sn (2|2 o 12| vz fse | ss ] ea |7m %00
158 21m (218|138 (158|158 [ 21 |28 | 218|138 | 158 |2v8 (218 2@ |2se [ 12 |se |se[se |58 |78 siooe
ffi-i_' 2B |218 (138|158 | 158 | 218 208 [2ue (138 | 158 208 (218 | 210 (208 |12 | o6 |se | a6 | e | 7a | aoom
28| 21m|218 168 (1568 | 2w 2w |2ue | 20158 |21m jzum |2um | 2am |2se (Se |se lse | 2e| 7 |7 | taomo0
208 | 258|258 (158|218 | 28 |28 (258 | 258 (2@ (215 |28 (25m (250|256 (Se e |re | 7el e [ 2m | cscoom
218 ) 258259 | 158 |28} 218 | 209 | 258 | 258 (218 |28 |25 | 258 |25 f3e |66 |7 | 7e | wel ve vim| veco00
E;l' t:-H e [ (2@ | 258 | Z80 |zom | Zo0 (e |20 |oon [ oRE | 218 |28 ™R (TR | e[ e |vim| 2i0e0n
258|258 @ (218 218 | 258 | 268 (258 | JM (21% (250 |29 |25m |z | | om |ve | vm w118 20000
258 31_ 31812181258 ) 25% | 259 |38 | 318|218 |256 (316 (318|318 (258 |78 | 7@ {res|vem|vee ial  oonco0
318 308 |31m |21@ (25| 259 | awe [a1m | 350 |2sn |2ss {2 |am | ase fasa |7 | e (1eelviev e || seooo
U8 | 50|35 (208 508 | 318 | Jue | A58 | 358|258 848 (a5m (258 | asmlavm [1us|vimfie| sl ias [1am|  4e00m0

358|258 (418 258 |218] 308|358 358 | 418 318|318 358:35.|!|-Hﬂ._d=$ 1_1‘8 118118 138) 138 (139 60000

L. Sieea that are highlighied indicase maximum swetion lne sizes that shawld e used for cisers. Rises size shoukd ot wacess hogznntal saze. Properly
placed suction traps must ale be used for adequate oil retusn,
Al pes shown are for 0.0, Type L eapper mbing

2. Suctiom fine sizcs pelected a1t pressare doop equivalest 1o I'F. Recuce emtimase of sysiem capacity accardingly,

3. Recomuncnded liquid line size may increase with reverse cycle bet gas symems.

4. i sysiem load drops below 40% of design, comsideration bo install g double weton nsers should e made.
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Table 6A. Recommanded Lina Sizes for R-404A and RS07 *

SUCTION UNE SIZE
SUCTION TEMPERATURE
SYSTEM +0F + +1F -10°F -20°'F
(CAPACITY Equivalent Lengths Equivalent Lengths _ Equivalent Lungths Equivalent
BTUH 25 | 50 | 79 | 100 |50t | 2oor| 28 | S0 | 7 | woot | 1500 [ 2000 | 25 | S0t | 7S | toor | vsp | 2007 | 28 | SO | 7S
1000 4 | 3@ |38 @ | 3 | v |as|ae|3m| am | am 2 pae 38| 3| m w2l we|is| 3w 1-!2-_
000 I8 |38 [ w2l 2| 12 | 8% | s ||| 2 |58 |58 || ve|SE|SB )| s8R m | te| w2|an
w000 | aB (R | w8 | es|w|we|w| 8 |se |12 |se|ses|se | e e)ez| el se
Bood |1 |12 | se|se |7 | | w@|we|se| sa | |ve i |we|ss || re) talam| e oTe
Qoo 9 |58 | ™| 2| | wloo]so|mm]| w M M lam | ™e | x| v | om0 de| TR TR
2000 |88 (M| e m|va | | eelvm|ae| e |78 v e | 7R |78 | e | 1uE|iwe|Te]| 7ElTm

5000 | ee |7m | wm | v | e (18| ve | me | v | 1e (1w ve e ve [1um] msi IR R AR
W00 | TR | B | TR TR |1we | tue| TE | T | T | 148 | 118 | 1R T TE (1@t ea | e 1aE ) Ta | 1im| e
40 | Ty TR | TE (18118 | 1m| Te [1@frm) vam | 11e (138 e (1181 ue e | 138 138 (108 18] 1 ue

0000 | vE (T 1VE| cue | 11m|138] te [1imfii@) e | 158 138 |1m e |k [am | 1ae) 138 1| 108l e
BB CEN AR IRREIRRE-ERECR R )RR I RRT I ARE N IR R R RS REF-R RS-0 EET R ET AR ECE EET VRRT-TEE:]

42000 | U1R 1AL IB| 138 (138 (3@ e | im(138] 138 | 13m j1SsB i1 | 138|136 (28| 1sal 15@ |1 48) 128] 130

A N LR ERRLIRE I RETRRE -] 198 ivm|1wej1am]| 199 | 188 168 11iM | 108 | 108 | 148 189 189 (118 Iﬂ tan
000 |18 118 108) 138|138 | 198| jue|12e13e] 128 | 168 |15% 138|128 18 |1se | 158|158 [1am) 12m)1am
0200 |14 | 118|138] 136|188 | 156| 11e | a9|1an| 188 | 1se {1em 1us )19 158 108 | 15| 2ue | 1am| 128168

86000 | 1B | 13| 138 jae| 188|158 1weltam| o8| 1858 | 188 |58 [1an(188| 1snliaa| 18] om )]s 158158
TR000 (118|138 138) 188|158 | 158|118 (130168 158 | 158 | (501300158 150|158 | 1580 158 |13a| 158|158
TEOND | 110158 138|158 | 158 | 2we| 138|128 |15@) 158 | 158 (218|139 188198 (158 | 1w 2ue|188] 108|188
BAD00 |11 | 18| 158 159|158 | 2@ 138138158 15m | 21m |21efiaa 1.8 | 158|158 | 28| 2w |188| 158158
SO000 (138 (138 15B) 158|208 | 208|138 | 158158 | 158 | 218 |28 |18 (158|188 am | 2am| 258|158 158 na
0000 [ 126 (159 ) 168) avg|2ve | o) sou|isnlewm) 2 e feve |ase|zue e ze | 2oe) 20 | 1am) 21m( 2
150,000 | 1581 158 | 298] 208|218 (28 (158 21m{2e | 2um | 218 |25 [2ue 218|218 |2en | 25m| 2en [ 21m| 2@l 2
180000 | 158|248 | 218 2R | 218 | 266|158 (218|298 218 | 258 (258 |pue |21 | 258 |2om | 25m| sve |zwel 21 :wa
210000 | is8|2wm|2vm| zue| 258 | 2en| 218 |zim|z e | 258 | ese 258 |2 |2vel 25 (2sa | aue| 3um |2 1m| 288] 250
260,000 | 158 |218|218| 218] 258 | 258| 21m | 215|258 | 258 | 25m |psw |2vm |2me)ooE | 2ae | el s 28| 258|258
0000 (2181218 | 258 288 | 258 | dwe|21m | 258|258 | 258 {308 |18 |258 | 258|258 |a0e | 3| 339|258 2eE|25m
360000 [ 218 | 21@| 258 258 |38 | 518|218 | 258 _25-!'5 258 | 318 |JvE|258 (258|318 | 318 | 358 358 {258| 250|318
480000 (21| 258|268 318 | 38 | 358|258 | 268 |258] 258 (358 |55 (258|318 | 318|358 | 358| 212 [258] 38| 31a
800,000 288 | 288|de) 318|058 | ase|esm|esn|awe | avo | 350 (250 FRE-RIEREREERE-RE T N EERE JRERE N ERN-1 B-RE ERE-Y

= \
I. Hizes thot ure highlighted indicate maximum suctkon line 5izes that shombd be need for ieers. Biser size should 8oy exceed hencontal sie Ponpuarky
phaced suction traps must alsa be used for adequste ofl r#arn.
Al slees shown are for 0,13, Typs L coppsr (uding.
2. Justion line sizes seleceed ar pressure drog equivalent 1o 2°F. Reduce estimate of system capacily sccordingiy.
3. Recammended liquid line size may increass with revesse cycle hol gas systems
4. If system load drops bebow 0% of design, contideration to installing double suction rigers should be made.
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Table 6B. Recommended Line Sizes for R-404A and R507 (continued) *

SUCTION LINE SZE LiQUuID LINE SIZE
SUCTION TEMPERATURE Recsiver o

20F MF 40F Expenaion Vaive SYSTEM

Lengihs Equivalant Lengths Equivalent Langths Equivalent Langths. CAPACITY
00| 150 | 00 | 25 | S0 | TE 1000 | 150° | 200° | 25 l a0 | 7E | ibb | 159 | 206° |25 | 50 | 75 |100°) 150 | 200° BTUH
Wl |2 (38| 38|12 | 1R |12 | S8 | @R 12| ve |68 |58 |38 38| 38|38 | 38 1000
5% TRO|TE |12 [ 12 | 58 58 i L " 5% L] TEO|TE |38 |38 | W [ A8 |38 | 3B 300
M| @ |78 | 88|58 |58 | v | | e |we || 8| e | e | e 3w am|asfan|e e 4000
" | e |58 | 58 | Ta ™| ™ T | W8 =] i ki TE O [118 |38 |38 | 3B | 3B | 38 | 3B 6000
TR i (198 | 58 T ™ T 110 118 & T ™ T 114 110 [am an a0 a0 a9 aa a4co
1B | ti8 (1878 | 78 | 7@ [ 1ue |18 j11m| 78 | e | 7 [11@ | 11@|t1m |30 (3B | 3w | a5 ] aa | e 12,000
1Bt 138 ™8 | 7B 118 ) T4E |11 J13B( W | 7B (1B (118 | TUE(CA% |3E |38 | 3@ | 38 (12 |2 15,000
THE) 138|138 TE f11B 118 | 118 | 138 | 138 TR (1B 1B 118 | 138 1aE |38 |38 381212 1R 16,000
138 1a9 1@ uE 8| 1e | 138 |1 138 (1B [ 1ue]1ue | 138 | 1aBftae Jas fastwe |l |ve 12| 24000
138 | 138 | 158|118 118 [ 148 [ 138 [ 13® [i58 [ 108 | 108|138 [ 138 (138|158 |38 |2 |12 |12 | o 12 30,000
138 | 138|158 118 | 108|138 | 138 | 138 (158 (118 138} 1368 | 138 | 158 | 188 | & | 12 | 1% 12 |58 36,000
+58 | 158|158 118|138 |18 | 13 |158 [ 108 |vve [am| 138 138 |15 158 [ e | 12 |1 | a8 | a8 | 42000
168 | 168|158 |18 138|138 | 1324 [16% |18 |118 | 138 | 135 |1a8 | 189|168 |92 ]2 | 12 |60 5@ | 8% AR
158 | 1B | 158|138 138|138 | 158 [16% (218 (138 | 138 | 133 | 158 | 'S0 |28 |12 | 12| /2 | &% | 58 | 58 54,000
158 | 158218 (18| 138 (188 | 150 | 158 | 218|138 (139 | 159 |58 | 15B(2ve jwR |2 | 8B | 58| 58 | 5% BOL000
158 138 |zl 106158156 [ 158 | 158 {z1m |18 (158|158 s 158 fzim f1e || w8 | e sm | se ] e6000
158 | 158|218 138|158 | 156 [ 158 [159 | 218|136 | 158 | 158 | 158 { 158 |28 |17 (58 | 58 | 58 | 58 | 59 TR0
158 | zvml2e [1se|vse|158 | 158 (218 |2ue[158 [158 | 158 (158 (218 |2@ |se |se | se |se|se |7 | Taceo
210 2B 2te 150158158 | 218 [ 218 (2B |58 | 159 (158 | 218 |2vE B8 |58 | 5B | S0 | Sm|TE TR 000
298| 218|258 (158 (218|218 | 218 | 218 | 258|158 | 158 | 218 | 2418 |20E |258 |5B | 5B | &% | TA| TR (78 8,000
218 | 258 (258 |158 | 298 | 2@ 218 | 258 258|158 | 218 | 218 | 218 | 258 1258 | S8 se L] e T kL 120,000
R | 258|258 (28| 218|218 | 258 | 256 | 25E (218 Zﬁ! 258 | 258 | 258 |Z56 |58 | B | TR | V@ | 7B (11B| 150000
50| 250|010 (218 (219|258 | 259 {258 | 36218 | 216 | 258 | 250 | 256 (308 |7E (TR | TR [ TR [1E [ ee] 100
pam| 218 |3m (28| 2sm | 2se | 29E |38 | 318 szzs.s 258 | 258 | 3@ (518 |78 | 78 | 7B |viE[14m [ree| o000
25| 318 |aus |25m|2om|zam | aum |3ve | 3se 250 |2sm | 2se |31 | 3e |ase (e bom biamliislim 138 2000
JuB | 559 | 356 258 (258|918 | JuB | 358 | 4181250 | 256 | 318 | 35T | 558 408 §7@ |11E|118| 1181138 | 159 300,000
358 | 358 418|258 |38 |3018 | 358 | 358 | 418 258 | 31/ | 368 | 359 § 408 |48 (1B (118118139128 | 138 36000
;1_5'.5‘_ 5B | 418|318 | 358 (558 | 418 | 418 | 418 |38 (358 | 3N8 (418 | 4VB [S18 [UE[IUE[ 138|139 58 | 158 £80000
S5M | 358 (418|318 | 368|388 | 418 [<1® | E1E (318 | 258 | 366 | 418 | 408 | E1@ fiiE[1a8[1anf168] 186 (188 600000

L

2.
3
4,

Sizes that are highlighted indicaie mazimuem ssction line sizes that should be wsed for risers. Riser size showld noo exceed borizonsal size. Propssly
plared cnciing traps must aien he weed Fre adequate ail reiern

Al sizes shawn are for 0.0, Type L copper tubing.

Suction line sizes selected a presxure drop equivalent to I°F. Reduce sstimate of sysiem capasity aecardingly.

Recommended liquad Hue size may increase with reverse cyele hot gas syseems.

IF system load drops below 40%: of design, consideration to instzlling double suction risers should be made.
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Diagram 1.  Typieal Wiring Diagram for Multiple Evaporaters with Heater Limit Defrost and Evaperater

Fan Contactars,
Fries -t oesimEn SPrLIm) saar g E

A I

L]
{CPTIONAL }
AL TORTY

in

N
ETADENSING UM
7
FACTORY WIRES “3A° 1D “N®
Law tAD =38 TO TNT fatEn ML P OVETH
- e

[ S —-}

-

| [

7 H (OFTIGMAL ) FIELG - HIUNTED
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i | HOVE CONMECTION
| FROM “NT TD 4T
& T
AT | | 5 . " E
] I—@— 3 HEATER . TMIT
o . 00 o
T i
T ZEE .
e &

Unit Cocler "B"

Diagram 2. Typical Wiring Diagram for Multiple Evaporators with Evaparator Fan Contactors but without
Heater Limit Defrost.
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Diagram 3.  [ypical Wiring Diagram for Single Evaporator / Singie Phase Defrost and Evaporator Fan

Contactors.
UEFROST AT M, TS
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PO o] N~ oM ce.rnnsr TIWER
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Diagram 4.

T

b

DEFROS
TIuER

Typical Wiring Diagram for Single Evaparator Detrost and Evaporator Fan Contactors.
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Diagram €. Typical Wiring Diagram for Single Evaporator with Defrost Timer Only.
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Diagram 8.  Typical Wiring Diagram for Single Evaporator with and without Defrost Timer.
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Diagram 10. Typical Wiring Diagram for Defrost Contactor with Evaporater Holdout Relay without
Heater Limit.
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WARRANTIES

Kairak's warranty coverage warrants that Kairak-branded products are free of defects in materials and factory
workmanship. The following applies to all Kairak Model and Serial numbers.

Kairak's warranty is extended only to the original purchaser and shall not apply to any failures resulting from damage
in transit, improper installation, alteration, normal wear, misuse, abuse, improper voltage, accident or negligence. The
warranty excludes; T-stat adjustments, time clock adjustments, gaskets, cutting boards, filters, clogged drains, ice
build-up with no mechanical failures, and the loss of contamination of food due to mechanical or electrical failure.
Warranty does not apply outside the United States.

In order to be covered under this warranty, prior authorization to perform the necessary and appropriate service must
be abtained from the factory. Model and Senal number must be provided at the time of service request. Kairak does not
assume responsibility for any expenses, including labor, pants or travel expenses incurred without such prior authorization.
Kairak shall not be liable, whether in contract or in tort or under any other legal theory for loss of use, revenue or profit,
substitute use or performance, incidental, indirect or special and/or consequential damages, loss of refrigerant or for
any other loss or cost of similar type. Such related charges will be back charged to the responsible party. The decision
of the Kairak Service and Warranty, as to whether a defect is within the terms of this warranty shall be final.

Failure to object or provision contained in a customer's purchase order or other communication shall not be deemed
as a waiver of terms or conditions of their warranty, nor shall it be considered acceptance of such provisions, This
warranty supersedes and is in lieu of all other warranties, expressed or implied and of other obligations of liabilities,
on the part of Kairak.

In case of freight damage, do not refuse shipment, but call agent’s attention to its condition, making careful note of the
details on freight bill before freight charges are paid. File claim for damages with freight agent immediately.

BLU FIXTURES manufactured by Kairak hold a 3-year parts and labor warranty. Kairak holds a 5-year comprassor
warranty, with a one-time compressor only replacement after the first year. Kairak will warranty the labor to replace
the compressor for the first three years, 30 days from the ship date. After the first three years, labor, tax, shipping
and miscellaneous parts will not be included. Please contact our warranty department for compressor replacement
procedures during the warranty period. BLU remote Fixtures are designed to operate with Kairak remote systems only.
Viclation of these terms will void all warranty.

REFRIGERANT FIXTURES manufactured by Kairak hold a 1-year parts and labor warranty. Kairak holds a 5-year
compressor warranty, with a ene-time compressor only replacement after the first year. Kairak will warranty the
labor to replace the compressor for the first year, 30 days from the ship date. After the first year, labor, tax, shipping
and miscellaneous parts will not be included. Please contact our warranty department for compressor replacement
procedures during the warranty period.

REMOTE SYSTEMS manufactured by Kairak hold a 1-year parts and 90-day labor warranty on the remote system,
with an option to purchase 1-year labor warranty at the time of purchase order receipt. This warranty does not apply
to motors, switches, controls, accessories or parts manufactured by others and purchased by Kairak, unless the
manufacturer warranties the same to Kairak. Kairak holds a 5-year compressor warranty, with a one-time compressor
only replacement after the first year. Kairak will warranty the labor to replace the compressor for the first year, 30 days
from the ship date. After the first year, labor, tax, shipping and miscellaneous parts will not be included. Please contact
our warranty department for compressor replacement procedures during the warranty period,

TO REQUEST AUTHORIZED SERVICE, CALL THE KAIRAK SERVICE AND WARRANTY HOTLINE: (800) 833-1106.
After-hour requests must be urgent in nature and documented with Kairak's after-hours service line prior to service being
performed. Kairak is responsible for straight time only, unless otherwise approved by the warranty department.
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SERVICE RECORD

A permanent data sheet should be prapared on sach
installation, with a copy for the owner and the orginal for the  maintenance, additional copie

System Referance Data
The following information should be filied out and signed by Refrigeration Installation Contra

Date System Installed:

installing eontractor's files. If arother firm is to handle service and

& should be prepared as necessary

clor.

Installer and Address:

Condensing Unit Unit Modeal#: .
Uit Serial #:

Compressor Model & ——__ Compressor Mode: #:
Compressor Serial #: Compressor Serial #:

Electrical Vaolts Phase

Voltage at Compresser L1 L2 L3

Amperage at Compressor L1 L2 L3
Evaporator(s) Quantity
Evaporator Mode! #: Evaporator Modal #:
Evaporalor Senal #: Evaporafor Serial #:

Electrical Vaolts Phase
Expansion Valve ManutacturerModsi
Ambient at Start-Up . F
Dasign Box Temperature F 'F
QOperating Box Temperature R Loyt TR e e F
Thermostat Setting _ k| - °F
Defrost Seting . ilday minutes fail-sate fday ___ mminutes fail-safe
Compressor Discharge Pressura PSIG _PSIG
Cumpressor Suctlon Pressure PSIG PSIG
Suction Line Temperature @ Comp. __'F F
Discharge Line Temperature @ Comp. 'F iF
Superneat at Comprassor F 'F
Suction Line Temperature @ Evaporator 'F -
Superneart at Evaporator 'F F
Evacuation: #times Final Micren #Times _____ FinalMicron____
Evapaorator Drain Line Trapped Outside of Box: yesD no I:l
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