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SAFETY CONSIDERATIONS

Installing, starting up, and servicing 

equipment can be hazardous due to system 

pressures, electrical components and equipment 

location (roofs, elevated structures, etc.). Only 

trained, qualified installers and service 

mechanics should install, start up, and service 

this equipment.

When working on the equipment, observe 

precautions in the literature, on the tags and 

labels attached to the cabinet.

• Follow all safety codes.

• Wear safety glasses and work gloves.

• Keep quenching cloths and fire extinguisher 

nearby when brazing.

• Use care in handling, rigging, and setting 

bulky equipment.

.

WARNING
Before installation, always check to make

sure all power to systems are OFF. 

Electrical shock can cause personal injury 

or death. 

INTRODUCTION

These instructions describe installation, start-

up, and service for remote, air or water cooled, 

indoor or outdoor, parallel connected multi 

compressors centralized (Scroll or semi-hermetic 

compressor) or decentralized (Scroll 

compressors) single or multiple suction group, 

refrigeration rack system for high, medium or 

low temperature application.

PRODUCT DESCRIPTION

EcoZonePlus (decentralized) and Spectrum 

(centralized) units are individually designed for 

specific jobs. Each unit includes piping and 

wiring diagram that meet customers’

requirements. The piping diagram will describe 

all the valves, including their size, the unit 

coolers models that are supplied for each cooler 

and freezer. The wiring diagram displays all the 

components with all the protections and the 

controls. The unit can be supplied with 

mechanical controls or with a dedicated PLC 

(Emerson CPC). Optional remote headers can be 

provided for reverse cycle hot gas defrost. Vapor 

injection with sub-cooler can be specified for 



3

very high efficiency. All the necessary controls 

and components are wired and piped in the unit.    

HANDLING

Fork Lift – The compressor side of the 

compressor rack is the heaviest side and should 

be facing the lift truck. Be sure the forks extend 

the entire length of the unit. EcoZonePlus are

shipped on a wood pallet, use the lift forks under 

the pallet to move units.

Crane – The center of gravity must be identified 

before lifting the unit. On the Spectrum unit, 

holes are provided to insert bars or hooks for 

lifting the unit. To protect the casing, electrical 

box, piping and wiring, use spreader bars. For 

the Vertical EcoZonePlus unit, open the back 

and front panels and use flat slingers under the 

top compressor base with spreader bars to lift 

units, for the horizontal model use the same 

method but under the cabinet.  

INSTALLATION

Step 1- Complete Pre-Installation 
Checks

Check unit for damage incurred during the 

shipment. File a claim immediately with transit if 

damage is found. Verify that the nameplate

electrical requirements match the available 

power supply. Check the shipment for 

completeness.

Step 2 – Location

INDOOR UNITS - Proper ventilation must be 

provided to vent room air outside to avoid heat 

build-up. Depending on the job specifications, 

between 60 and 100 CFM is sufficient 

Room Temperature should be maintained at a 

minimum of 70oF/21oC and a maximum of 

95oF/35oC. Provide enough space for adequate 

air circulation. Allow accessibility to the unit for 

maintenance. Adequate supply of outside air 

must be available. For the required ventilation, 

follow ASHRAE Standard 15 (Safety for 

mechanical room) and/or CSA B52.

Rubber pads can be supplied to absorb unit 

vibrations. The floor must be straight and level

OUTDOOR UNITS, SPECIAL CABINETS –

These units are installed outside on a rooftop or 

on the ground. Be sure to check the load capacity 

of the roof before installing the unit on the 

rooftop.

When selecting the location be sure to 

provide enough space for adequate and safe 

access. Locate the unit near the main power 

supply, condenser and evaporators. Allow 

accessibility to the unit for maintenance. If the 

unit is mounted on the ground adequate 

protection must be provided to avoid tempering 

with the unit. 

Units should be attached to a steel frame 

(field supplied) on the roof. The frame must be 

straight and level for proper unit operation. The 

unit should be securely bolted to the frame.

Step 3 - Optional Air Cooled 
Condenser and Liquid Receiver

If the unit was specified with an air cooled 

condenser, follow the IOM supplied with the air 

cooled condenser. The refrigerant receiver is 

normally installed under the condenser. The 

condenser must be supplied with the necessary 

flooding valve and fan cycling. The fan cycling 

can be mechanically or electronically controlled 

if a CPC PLC controller is supplied. If the unit is 

water or glycol cooled, a pressure regulating 

water flow, 2 or 3 way valve and a vertical or 

horizontal receiver can be provided. All the 

piping must be in compliance with all applicable 

local and national codes.

Step 4 - Wiring Unit

IMPORTANT: Wire connections may have 

come loose during transit. Check all screws 

for tightness prior to starting up the unit.

The unit must be grounded.

All system wiring must be in compliance with all 

applicable local and national codes.

Standard units come with two power 

supplies. One for the high (power) voltage and 

one 120V (control). Internal compressor wiring, 

contactors, fuses or breakers and optional 

controls have been completed at the factory. 

Wiring connections ends on terminal blocks in

the control panel and are clearly labeled.
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All units are provided with a special wiring 

diagram specifically designed to meet the job 

requirements. The external wiring must be done 

according to the wiring diagram for a proper 

operation of the system.

Step 5 – Refrigeration Piping

All refrigerant system components must be 

installed in accordance with applicable local and 

national codes using proper engineering 

practices. Refer to ASHRAE Refrigeration 

handbook chapter 1, Halocarbon Refrigeration 

Systems or RSES Refrigeration Piping 

Handbook section 4, Piping procedure for proper 

design.

The equivalent line length should not exceed

200’/60m. Long line with temperature difference 

(discharge, hot gas, and suction lines with hot 

gas defrost) require some expansion loop to 

avoid line break. The information is on the web 

site at www.copper.org 

Use only high quality ACR refrigeration 

tubing that is capped and nitrogenized, internally 

free of dirt, humidity or other contaminants. 

Brazing alloys must be AWS certified. Unsealed 

tubing should not be used. Long radius elbows 

are recommended. Avoid 45º elbows especially

for discharge piping.

Dry nitrogen must be swept through the lines 

while joints are brazed to avoid oxidation and 

carbon deposits.

All piping must be properly supported for 

proper operation. Follow ASHRAE, RSES, 

specifying engineer or the industry standards 

rules. See the fig.2 and 3.

For a proper line sizing, use industry 

accepted program from refrigerant or 

refrigeration valves manufacturer.

Sporlan

Refrigeration valves and line sizing, 

individual line sizing, it is user friendly selection 

program.

www.sporlanonline.com
Literature

Sporlan miscellaneous information

Selection program, download.

Honeywell, Genetron

Line sizing only, full system on one page, it 

is a highly engineered selection program.

www.honeywell-refrigerant.com

Resource

Refrigerant modeling software

Register and download.

Dupont

Line sizing, individual line sizing and a highly 

engineered selection program

www.dupont.com  DUPREX

Get DUPREX 4.0

Register and download.

Basic Piping Principles

1: Ensure proper refrigerant feed to evaporators.

2: Provide practical refrigerant line sizes without 

excessive pressure drop.

3: Prevent excessive amount of lubricating oil 

from being trapped in any part of the system.

4: Protect the compressor at all time from loss of 

lubricating oil.

5: Prevent liquid refrigerant or oil slugs from 

entering the compressors during operation and 

idle time.

6: Maintain a clean and dry system.

Recommended velocity for good oil return of 

POE with HFC.

FPM Min.

Horizontal

Min.

Vertical

Design Max.

Condensate NA NA ≤ 100 150

Liquid NA NA ≤300 300

Suction 500 900 1000-

3000

4000

Disch. 500 900 2000-

3000

3500

HG 

Defrost

500 900 1000-

2000

3000

IMPORTANT: The use of a calibrated 

pressure gauge and regulator must always 

be used with nitrogen gas cylinders.

Step 6 – Suction Line

The suction line must be sized to maintain 

proper line velocities with a practical line 

pressure drop, it is usually equal to 20F. To 

ensure proper oil return, all horizontal lines must 

be sloped down toward the compressor with a 

pitch of ¼ in. per 10 ft., the horizontal line can 

be increased one size in the case of a very long 

run.
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In situations where it is necessary for the 

suction line to rise, an oil trap must be installed 

at the bottom of the riser. To ensure oil return 

through a riser in the suction line, a velocity of 

not less than 1000 FPM is required. When a 

system has an unloader or multi compressor 

racks a double riser may be necessary to keep the 

velocity at a minimum of 900 FPM when 

unloaded. You can drop one size for suction riser 

to lift the oil. A trap should be provided for each 

additional 20 ft of riser. See fig. 4 and 5

Avoid oil and refrigerant migration between 

active and inactive evaporators in a common 

suction. When multiple evaporators are 

connected to a common suction they must enter 

from the top. The first evaporator suction should 

have an inverted trap. The suction line should 

not be exposed to heat or the sun. If it is 

necessary to run the suction line outside of the 

building or through heated areas in the building, 

the line must be properly insulated. The suction 

line must be insulated in any situation where the 

line may sweat.

Step 7 – Liquid Line

The condensate line must always drop at the 

outlet of the condenser. A drop leg of a 

minimum of 18 inches is required on a single 

circuit condenser or up to 6 Ft in case of a dual 

circuit condenser feeding the same liquid line.

Avoid bullheaded tee connection of two facing 

liquid lines.

A velocity of 100 FPM (must not exceed 150 

FPM) is required for an easy flow of liquid from 

the condenser to the receiver. A maximum of 

300 FPM is required for the liquid line from the 

receiver to the evaporator.

The liquid line should always drop from the 

receiver, liquid sub-cooling is required when a 

liquid line rises higher than the receiver. Make 

sure you have from ¼0 F to ½0 F of sub-cooling 

for each foot of liquid riser. Sometimes a

mechanical sub-cooler or an independent 

condenser sub-cooling circuit may be necessary. 

The liquid connection must be taken from the

bottom of the liquid line piping when multiple 

evaporators are on the same liquid line.

Excessive pressure drop in the liquid line 

must be avoided to keep a solid column of liquid 

at the thermostatic expansion valve (TXV). The 

liquid line solenoid valve (when supplied) should 

be installed in the liquid line just ahead of the 

TXV. Sweating of the liquid line may occur in 

warm and humid air due to the sub-cooled 

condition of the liquid.

Step 8 – Discharge and Hot Gas 
Line

The discharge and hot gas line must be sized to 

maintain proper line velocities with a practical 

line pressure drop, which is usually equal to 20 F. 

To ensure proper oil return, slope the line ¼ in. 

per 10 ft. toward the condenser. The horizontal 

line can be increased one size in case of a very 

long run.

In situations where it is necessary for the 

discharge or hot gas line to rise, an oil trap or a 

check valve must be installed at the bottom of 

the riser to avoid oil draining back to the 

compressors head.

To ensure oil return through a riser in the 

discharge or hot gas line, a velocity of not less 

than 1000 FPM is required. When a system has

an unloader or multi compressor racks, a double 

riser may be necessary to keep the velocity at a 

minimum of 900 FPM when unloaded. A trap 

should be provided for each additional 20 Ft of 

riser. You can drop one size for a suction riser to 

lift the oil. Avoid any discharge line pulsation 

that causes line vibration. Pulsation can damage 

the discharge piping and brazed joints. See fig. 4 

and 5

Step 9 – Leak Testing and 
Evacuation

Leak testing and evacuation must be done in 

accordance with local and national codes. 

Once all refrigerant connections are made, 

leak test all joints before charging the system 

with refrigerant. After leak testing, all moisture 

and non-condensable gas must be evacuated 

from the system. Attach a high vacuum pump 

and gauge on both high and low pressure sides of 

the system.

Pull a 500 micron vacuum and hold for 24 

hours. If the vacuum is not holding, check for 

leaks and make sure that gauge hoses and all 

caps are not leaking.

Be sure all valves such as compressor, hot 

gas, receiver, and liquid solenoid valves are 

open. Make sure no section is isolated from the 

system. Break the vacuum in the system with the 

refrigerant to be used. Always charge the 
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refrigerant into the system through a new 16 cu. 

in. drier (field-supplied) in the charging manifold 

line.

Step 10 – Refrigeration Valves and 
controls 

Remote Air Cooled System

Flooding valves, if supplied must be 

adjusted. The flooding valve must be set to the 

design condensing pressure. The floating head 

system must be adjusted to a minimum of 70ºF 

saturated condensing.  The Sporlan hot gas 

bypass check valve must be selected for 20 PSI 

differential. If the pressure drop from the 

condenser inlet connection to the receiver is 

more than 14 PSI use a higher differential 

pressure valve like the 35 PSI.

If the system has an adjustable hot gas valve 

(Parker), the pressure must be adjusted higher 

than the pressure drop from the inlet of the 

condenser to the receiver.

An optional floating head pressure system of 

a minimum of 70oF/21oC saturated pressure can 

be used.

For the hot gas defrost, the discharge 

differential pressure valve must be adjusted to a

minimum of 35 PSI differential. If there is not 

enough flow during defrost increase the 

differential pressure.

Water Cooled System

Water regulating valves must be field

adjusted. The flow will automatically adjust to 

the required cooling demand. When using chilled 

or cold water/glycol, optional floating head 

pressure system of a minimum of 70oF/21oC

saturated pressure can be used.

System with mechanical controls

All the controls are field adjusted. The low 

pressure switch on each compressor should be 

adjusted individually. The compressor sequence 

should be defined and each pressure switch set 

for a cut-in a few PSI higher than the last one. 

The differential must be set such that the 

compressor will not short cycle. A compressor, 

for a safe and reliable operation, should not 

start/stop more than 8 times per hour. The 

differential pressure can be the same for all 

compressor. With mechanical controls, a time 

delay relay is an efficient way to avoid short 

cycling.

The high pressure switch must not be 

adjusted at more than 90% of the relief valve 

setting according to CSA B52 and ASHRAE 15.

System with a PLC (Emerson CPC)

The controller is supplied with a basic 

operational program. The basic program does not 

include the defrost schedule, this is field 

dependent. If the unit was ordered with a CPC, 

the programming instruction book will be

supplied with the unit. It is located in the control 

panel. Emerson CPC offers field assistance for 

an efficient and precise adjustment. The 

mechanical controls must also be adjusted 

identical to the system with mechanical only 

controls. If the CPC fails, the system 

automatically goes to the mechanical mode and 

the system does not stop. An alarm will be set 

for service and/or maintenance.

START-UP

CAUTION

Units designed for HFC Refrigerant are 

supplied with polyol ester (POE) oil. Add 

additional oil to the system before start-up, 

if necessary.

This oil is very hygroscopic and care should 

be taken when using POE.

All oil must be used at once. Any remaining 

oil must be properly disposed of.

System Preparation

1. Check oil level in the oil separator/reservoir.

2. Add oil (see OIL SEPARATOR).

3. Open all refrigeration valves.

4. Connect the high side gauge to the 

refrigerant receiver outlet valve and the 

suction fitting on the compressor.

5. Unit with scroll compressors must be 

checked for proper rotation.

Refrigerant

Add liquid refrigerant to the high side until 

the system pressure equals the refrigerant 

cylinder pressure. 

Refrigerant (blends)
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Start the compressor and add liquid 

refrigerant through a calibrated restrictor in the 

suction connection of the compressor.

If the system is provided with winter 

operation (flooding valve type), check the 

condenser summer/winter refrigerant charge. 

Charge the system in summer condition, cycle 

fans off and block some of the condenser surface 

to simulate the summer operation (no flooding).

Once stabilized, add the difference of the 

winter/summer charge specified on the 

condenser catalog, to the system. This should be 

sufficient to maintain the operating pressure in 

cold climate. The system should be verified at 

the beginning of the winter on a cold day to 

ensure the proper winter charge.  

SERVICE

System operating temperature, oil level, and 

system pressure should be checked and recorded 

periodically to ensure stable system operation. 

For any help, tips, question pertaining to the unit 

refer to the troubleshooting chart.

IMPORTANT:

Disconnect all power before

servicing

Inspection

After one day of operation, check for any 

vibration in the unit.

IMPORTANT: Compressor mounting

bolts should be checked periodically and 

re-tightened if necessary.

Cleaning

It is recommended that all evaporators and 

condensers of the refrigeration system be 

checked periodically for dirt accumulation. 

Grease and dust should be removed from the fan, 

fan guards and drain pan.

Occasional cleaning of finned surfaces can be 

done by first dusting the fins then cleaning with 

a mild detergent and warm water spray.

The detergent must be completely rinsed 

before stopping the cleaning operation.

The inner face of the condenser coil may be 

cleaned through the access panel on the 

side of the optional air cooled condenser or 

by removing the fan guards.

IMPORTANT: Do not use alkaline or an 

acid solution as it will damage the coils. 

Remove the fan guard to clean the inner 

face of the fan coil.

Remote Fan Motors

Fan motors are permanently lubricated and 

thermally protected for service free operation. 

The fan motor may cycle if the coil is blocked. If 

the motor is inoperative, check the supply 

voltage at the motor leads before attempting any 

maintenance and service. The motor can start 

automatically on the thermal protector at any 

time.

OIL SEPARATOR

Before the first start-up, fill the reservoir or 

the combination oil separator/oil reservoir to the 

top of the upper sight glass. This will ensure the 

preliminary distribution of oil.

After the start-up check the level 

periodically. If it falls below the lower sight 

glass, add one gallon of oil and record the 

amount.

Use industry standard practice to add oil to 

the system. It can be filled directly in the 

reservoir/oil separator combined reservoir, or it 

can be slowly injected in the suction header. 

Care must be taken to avoid liquid slugging.

After stabilization, verify after 24 hours and then 

every week until no change can be seen.

If the level does not stabilize, you have an oil 

logging problem.

Check all the piping for proper installation. 

Correct any defect(s).

It will cause the oil to come back. Remove 

excess oil if the level goes over the top sight 

glass. 

Compressor Oil Level Controls

Each compressor has an electronic oil level 

control. This ensures that each compressor gets 

the right amount of oil for proper lubrication. 

This is not adjustable, it is factory set.

Each control is equipped with 3 LED lights.

Green: Oil level between 60% and 40% 

Yellow: Oil level between 40% and 25%

Red: Oil level between 25% and 0% 

Red: After 20 second it will trigger an alarm and 

the compressor will stop.
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The alarm will reset and the compressor will 

restart only if oil level is more than 25%

Table 22

Refrigeration Oils, Copeland Compressor

Refrigeration Oils R-22, R-502 R-401A, R-401B, 
R-402A, R-408A, 

R-409A

R-134a, R-404A, 
R-507, R-
407A,C,F.

POE's

Copeland Ultra 22CC AA AA PL

Copeland 3MA AA AA PL*

Mobil EAL ARCTIC 22 CC AA AA PL

ICI (Virginia KMP) 
EMKARATE RL 32CF

AA AA PL

Mineral Oils

Witco Suniso 3GS PL PL & M Not 
acceptableTexaco Capella WF32 PL PL & M

Calumet RO15 (Witco) PL PL & M

Witco LP-200 PL

AB

Copeland Ultra 200 AA PL & M

Shreve Zerol 200TD AA PL & M

Soltex AB200A AA PL & M

AB MO MIX
Shell 22-12 AA PL

Witco R-195-0 AA PL

Legend:

PL: Preferred Lubricant choice

AA: Acceptable Alternative

M: Mixture of Mineral oil and Alkyl Benzene (AB) with minimum 50% AB

* : ZP Scroll A/C applications

Table 23

Refrigeration Oils, Carlyle Compressor

Refrigeration Oils R-22 R-134a, R-404A, R-507,
R-407A,C,F.

POE's Castrol E68 Not 
acceptable

Recommended
ICI  Emkerarate RL68H

CPI  CP-2916S

CPI Solest 68

BP marine Enersyn MP-S68

Mineral Witco Sunisco 3GS Recom-
mended

Not acceptable

AB Shrieve Chemical Zerol 150

Texaco Capella WFI-32-150

IGI Petroleum Ind Cryol-150
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Table 24

Refrigeration Oils, Bitzer Compressor

Lubricant Type (H) CFC
R-22

Interim Blends
R-401A, R-401B, R-402A, 
R-408A, R-409A, (MP-39, 
MP-66, HP-80, FX-10, FX-

56)

HFC's
R-134A, R-

404A, R-507, 
R-407A,C,F.

Polyolester ICI (Virgina KMP)
Emkarate RL32S

A* A* P

Mobil EAL Arctic 32 A* A* P

Castrol Icematic SW 32 A* A* P

Mineral Oils Sunisco 3GS A A Not 
AcceptableSunisco 4Gs A A

Capella Oil WF 32 A A

Capella OIL WF 68 A A

Esso Zerice R68 A A

Alkylbenzene Zerol 150 P P Not 
AcceptableZerol 300 P P

Icematic 2284 P P

Esso Zerice S46 P P

Esso Zerice S68 P P

AB/MO
Mix

Shell Clavus SD 2212 P P Not 
Acceptable

Esso Zerice R46 A A

Legend: P = Preferred A = Acceptable Alternative

* = When operating (H) CFC with ester oils the quality of refrigerant dissolved in the oil is more than
doubled as compared with conventional lubricants. Special care should be taken. Refer to Bitzer 

Technical Bulletin KT-510-2, section 5 for additional information.
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Troubleshooting Chart 

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS

Compressor will not run 1. Main switch open.
2. Fuse blown.
3. Thermal overloads tripped.
4. Defective contactor or coil.
5. System shut down by safety devices.
6. No cooling required.
7. Liquid line solenoid will not open.
8. Motor (electrical trouble).
9. Loose wiring. 

1. Close switch.
2. Check electrical circuits and motor winding for shots 
or grounds. Investigate for possible overloading. 
Replace fuse after fault is corrected.
3. Overloads are automatically reset. Check unit closely 
when unit comes back on line.
4. Repair or replace defective parts.
5. Determine type and cause of shutdown and correct it 
before resetting safety switch.
6. None. Wait until unit calls for cooling.
7. Repair or replace coil.
8. Check motor for open windings, short circuit or burn 
out.
9. Check all wire junctions. Tighten all terminal screws.

Noisy or vibrating compressor 1. Flooding of refrigerant into crankcase.
2. Improper piping support on suction or 
liquid line.
3. Worn compressor.
4. Scroll compressor rotation reversed.

1. Check setting of expansion valves.
2. Relocate, add or remove hangers.
3. Replace compressor.
4. Rewire for phase change.

High discharge pressure 1. Non-condensable in system.
2. System overcharges with refrigerant.
3. Discharge shutoff valve partially 
closed.
4. Fan not running.
5. Head pressure control setting.
6. Dirty condenser coil.

1. Remove the non-condensable.
2. Remove excess refrigerant.
3. Open valve.
4. Check electrical circuit.
5. Adjust control setting.
6. Clean condenser coil.

Low discharge pressure 1. Faulty condenser temperature 
regulation.
2. Suction shut-off valve partially closed.
3. Insufficient refrigerant in system.
4. Low suction pressure.
5. Variable head pressure valve.

1. Check condenser control operation.
2. Open valve.
3. Check for leaks. Repair and add charge.
4. See corrective steps for low suction pressure.
5. Check valve setting.

High suction pressure 1. Excessive load.
2. Expansion valve overfeeding.

1. Reduce load or add additional equipment.
2. Check remote bulb. Regulate superheat.

Low suction pressure 1. Lack of refrigerant.
2. Evaporator dirty or iced.
3. Clogged suction line or compressor 
suction gas strainers.
4. Clogged liquid line filter drier.
5. Expansion valve malfunctioning.
6. Condensing temperature too low.

1. Check for leaks. Repair leak and add charge.
2. Clean evaporator.
3. Replace cartridge(s).
4. Clean strainers.
5. Check and reset for proper superheat.
6. Check means for regulating condensing temperature.

Low or no oil pressure 1. Clogged suction oil strainer.
2. Excessive liquid in crankcase.
3. Low oil pressure safety switch 
defective.
4. Worn oil pump.
5. Oil pump reversing gear stuck in wrong 
position.
6. Worn bearings.
7. Low oil level.
8. Loose fitting on oil lines.
9. Pump housing gasket leaks.

1. Clean suction oil strainer.
2. Check crankcase heater. Reset expansion valve for 
higher superheat. Check liquid line solenoid valve 
operation.
3. Replace oil pressure safety switch.
4. Replace oil pump.
5. Reverse direction of compressor rotation.
6. Replace compressor.
7. Add oil.
8. Check and tighten system.
9. Replace gasket.

Compressor loses oil 1. Lack of refrigerant.
2. Excessive compression ring blow-by.
3. Refrigerant flood-back.
4. Improper piping or traps.

1. Check for leaks and repair. Add refrigerant.
2. Replace compressor.
3. Maintain proper superheat at compressor.
4. Correct piping.

Compressor thermal protector 
switch open

1. Operating beyond design conditions.
2. Discharge valve partially shut.
3. Blown valve plate gasket.
4. Dirty condenser coil.
5. Overcharged system.

1. Add facilities so that conditions are within allowable 
limits.
2. Open valve.
3. Replace gasket.
4. Clean coil.
5. Reduce charge.



11

SUPPORT

PIPE

GASKET

Fig. 2: Pipe Support Example

COMPRESSOR COMPRESSOR

WALL WALL

CLAMP

CLAMP

10 x PIPE
DIAMETER

"INCORRECT" "CORRECT"

Fig 3: Supporting Condensing Unit and Compressor to Wall
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SLOPE 1/4"

PER 10 FT.

TOWARD 

COMPRESSOR

OIL

"INCORRECT" "CORRECT"

OIL

Fig 4: Suction P-Traps

METHOD "A"

EVAP.

RED TEE

45°STR.

ELLS

90°STR.

ELLS

SUCTION LINE
TO COMPRESSOR

A B

RED TEE

U -BEND OR

2 ELLS

BA

EVAP.

TO COMPRESSOR
SUCTION LINE

METHOD "B"

Fig 5: Double Suction Riser Construction
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Refrigeration System Start-up Check List

1. PRELIMINARY INFORMATION

UNIT COOLER MODEL No.: SERIAL No.:

UNIT COOLER MODEL No.: SERIAL No.:

CONDENSING UNIT MODEL No.: SERIAL No.:

COMPRESSOR MODEL No.: SERIAL No.:

COMPRESSOR MODEL No.: SERIAL No.:

DATE : TECHNICIAN :

2. PRE-START-UP (checkmark when item completed)
CHECK ALL ELECTRICAL CONNECTIONS AND TERMINALS FOR TIGHTNESS

VERIFY REFRIGERANT CHARGE USING CHARGING CHART LABEL ON CONDENSING UNIT

CHECK REFRIGERANT AND OIL LEVEL IN SYSTEM

VERIFY THAT ALL DEFROST CONTROLS ARE FUNCTIONING PROPERLY

CHECK ALL FAN MOTORS AND MOTOR MOUNTS FOR TIGHTNESS

CHECK DRAIN LINES AND DRAIN PAN FOR PROPER DRAINAGE

CHECK DRAIN LINE HEATER FOR PROPER OPERATION

CHECK ALL FLARE CONNECTIONS FOR TIGHTNESS

3. START-UP
ELECTRICAL

compressor voltage L1-L2 L2-L3 L3-L1

compressor amps L1 L2 L3

compressor Volts Phase Hertz

unit cooler Volts Phase Hertz

TEMPERATURES

ambient temperature F F

design box temperature F F

operating box temperature F F

operating box temperature F F

superheat at compressor F F

suction line temp. at unit cooler F F

superheat at unit cooler F F

PRESSURES (IN COOLING MODE)

REFRIGERANT SUCTION PSIG TEMP AT COMPRESSOR

REFRIGERANT DISCHARGE PSIG TEMP AT COMPRESSOR

EVACUATION: NUMBER TIMES FINAL MICRON

UNIT COOLER DRAIN LINE TRAPPED OUTSIDE OF BOX :       YES      or       NO

4.CONTROLS

THERMOSTAT SETTING F F

DEFROST SETTING /DAY MINUTES FAIL-SAFE

/DAY MINUTES FAIL-SAFE

5.FIELD INSTALLED EXPANSION VALVE

MANUFACTURER

AFTER 24 HOURS 

OF OPERATIONSTART-UP
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Horizontal 3 and 4 Scroll compressors

                   
Horizontal 5 and 6 Scroll compressors

Horizontal 7 and 8 Scroll compressors

Vertical 3 and 4 Scroll compressors Vertical 5 and 6 Scroll compressors
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WARRANTIES

RefPlus warrants the labeled (serial no.) new Refplus equipment and all parts thereof, to be free from 

defects in workmanship and material at the time of purchase. Apply to original purchaser only (Not 

transferable).

Under this warranty RefPlus shall be limited to repairing or exchanging any parts, without charge FOB 

factory or nearest authorized parts wholesalers, which may prove defective to the satisfaction of RefPlus 

within one year from date of start-up, not to exceed eighteen (18) months from date of shipment from the 

factory.

The warranties to repair or replace above recited, are the only warranties, express, implied, or statutory,

made by RefPlus. No express or implied warranties as to merchantability or fitness for a particular purpose 

or use. RefPlus neither assumes, nor authorizes any person to assume for it, any other obligation or liability 

in connection with the sale of said equipment or any part thereof.

EXCLUSIONS

THIS WARRANTY SHALL NOT APPLY TO LOSS OF FOOD OR 

REFRIGERANT DUE TO FAILURE FOR ANY REASON.

RefPlus SHALL NOT BE LIABLE:
1- For any repairs or replacement by buyer without the written consent of RefPlus, or when the equipment 

is installed or operated in a manner contrary to the instructions covering installation and service which 

accompanied such equipment.

2- For any damages, delays, or losses, direct or consequential, caused by defects, nor for damages caused

by short or reduced supply of materials, fire, flood, strikes, acts of God, or circumstances beyond its 

control.

3- When the failure or defect of any part or parts is incidental to ordinary wear, accident, abuse or misuse; 

or when the serial number of the equipment has been removed, defaced, altered, or tampered with.

4- When this equipment is operated on low or improper voltages.

6- When this equipment is moved to different location other than the original installation.

5- For payment of any removal or installation charges of parts or units.

Specifications subject to change without notice.
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