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1. INTRODUCTION
Congratulations on purchasing a Big-V Fluid Cooler from  
RefPlus. Your unit has been thoroughly inspected and leak 
tested before shipment to ensure peak performance.
These instructions describe safety measures, installation, 
start-up and service of a closed loop, dry v-shaped fluid 
cooler. 

2. 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 and qualified installers as well as service technicians 
should install, start-up and service this equipment.
When working on the equipment, observe precautions found 
in the literature, on the tags, stickers, and labels attached to 
the equipment.
Follow all safety codes. Wear safety glasses and work 
gloves. Keep quenched cloths and fire extinguisher nearby 
when brazing. Use care in handling, rigging, and setting 
bulky equipment. Units are factory pressurized with dry air 
(-40°F/C dew point) or nitrogen at approximately 40 psig. Be 
careful when opening the circuit. If no pressure is present, 
check for leaks or loose valves. Work in a well-ventilated 
location when using refrigerant.

WARNING! Before installation, always check to 
make sure main power to systems is OFF.  
Electrical shock can cause personal injury or 
death.

3. PRODUCT DESCRIPTION
The Big-V is a v-shape closed loop industrial dry type fluid 
cooler available in a array of sizes for process cooling 
applications. A closed-circuit configuration saves both water 
and energy. It eliminates corrosion and scaling, as well as 
water treatment costs. 
Big-V fluid coolers are individually designed for specific 
jobs. Each unit includes a control box and a wiring diagram 
that meets the customer’s requirements. The wiring diagram 
displays all the components with all the protections and 
the necessary controls. The unit can be supplied with 
mechanical or electronic controls. 
Fan cycling is controlled by either an ambient thermostats, 
an electronic temperature controller or by an optional 
Guardian+ RC-F Controller.
Big-Vs are designed to cool glycol, oil or any other fluid 
that is not corrosive to copper and will not let the leaving air 
temperature exceed 140°F (60°C). 
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4. NOMENCLATURE

F = Fluid Cooler

Y = Large V-shaped coil arrangement 

B YF G82 8 0 3 22 B- - -

Number of Rows

Motor Type

Fan Arrangement

Number of Circuits

B = 2.6 HP - 970/680 RPM High-Efficiency (6 poles) - 31.5" (800mm) Dia.
V = 1.25 HP - 730/510 RPM High-Efficiency (8 poles) - 31.5" (800mm) Dia.

11 = 1X1
23 = 2X3
1X = 1X10
2X = 2X10
Etc.

2 = 2 rows
3 = 3 rows
4 = 4 rows 

Fins Per Inch

B = 8 FPI
D = 10 FPI
F = 12 FPI
G = 14 FPI

Voltage

5 = 208‐240/3/60
8 = 575/3/60
9 = 480/3/60

032 = 32 circuits

Fin Pattern

F = 1/2" tubes, 1.5" center/center
G = 5/8" tubes, 1.5" center/center
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5. HANDLING AND RIGGING
Good handling and rigging practices must be followed 
to protect units from damage. Having proper handling 
equipment at the job site is most important and it should be 
planned. The rigging methods shown in this manual are 
for reference only. Rigging procedure will vary from one 
machine to another and from one site to another.
In the US, follow OSHA 1926.251 standard for Rigging 
Equipment and Material Handling.  
In Canada, follow your province’s requirements for 
hoisting and rigging. 

Improper rigging of a load or a rigging failure 
can expose riggers and other workers nearby to 
a variety of potential hazards.

Always lift units secured to the forklift to  
prevent it from slipping off.
Equipment handling and rigging should be  
carried out by a certified rigger.

Fluid cooler should be moved to its mounting location 
(typically rooftop) using a forklift or crane. 
Forklift – A forklift can be used to transport smaller units. 
For longer units, two forklifts can be used jointly to move a 
single unit. Rails are provided on larger units as shown in 
Figure 1. Make sure forks extend the entire width of the unit 
and against a structural part or frame.

RAIL

49 3/4” 
(1264mm)

49 3/4” 
(1264mm)

Figure 1   Using forklifts to transport unit

HANDLING AND RIGGING
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Crane – The center of gravity must be identified before 
lifting the unit. Holes are provided to insert bars or hooks 
for lifting units. Use spreader bars to protect the casing, 
condenser coil, electrical box, piping and wiring.
The crane, hooks, chains, straps, and load spreader bars 
must be determined according to the unit weight.

Figure 2 shows the recommended method for rigging a large 
unit.

Do not lift with a choke sling around the unit. 
Under no circumstances should the coil 
headers, return bends or piping be used for 
lifting or moving the unit.

HANDLING AND RIGGING

91” 
(2311mm)

Figure 2   Large unit rigging (recommended method)
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6. INSTALLATION

6.1 STORAGE
Your RefPlus fluid cooler comes ready for installation. 
However, in some cases, it may be required to store the unit 
for a period of time. If the Big-V must be stored away, it should 
be in a dry area, protected from the weather and freezing 
temperatures. Also, it should be protected from damage 
during transportation and by other stored equipment. 

If unit is stored for a long period (more than 30 days), 
particular precautions must be taken to avoid coil damage. 
Coils should be charged and sealed with a low-pressure 
inert gas, such as nitrogen. This prevents contaminants 
from entering the coils. If coils are not charged and sealed, 
condensation will mix with air pollutants creating a weak 
acid and over time can cause pinhole leaks to develop in 
coil tubes. Run the fan motors periodically as recommended 
by the manufacturer.

6.2 COMPLETE PRE-INSTALLATION INSPECTION        
Check all items against the bill of lading to make sure all 
crates and boxes have been received. The unit has been 
factory run tested and has passed a comprehensive 
inspection prior to shipment to ensure it arrives in perfect 
condition. However, always check unit for possible damage 
incurred during shipment. Check for concealed damage. 
If there is any shortage or damage, file a freight claim 
immediately with the transport company. Do not return 
damaged equipment to the factory without prior approval. 
A Return Material Authorization (RMA) must be obtained in 
advance. Items returned without an RMA label will be 
refused. Verify that the nameplate electrical requirements 
match the available power supply. 

Coils should display a pressurized nitrogen gas holding 
charge. Unit should then be pressurized to 350 psi with dry 
nitrogen gas and leak-checked prior to rigging; this is to 
insure no coil damage has occurred after the unit left the 
factory. Bolts & nuts may have become loose in transit, as 
well as electrical components. Make sure that everything is 
tight prior to startup.

6.3 START-UP REPORT FORM
Each unit comes with a start-up report form that must be 
completed during installation and sent back to RefPlus. This 
is to insure proper follow-up from the manufacturer and to 
activate the warranty. This form is also available at the end 
of this manual or online at refplus.com, under the Service 
tab.

6.4 INSTALLATION LOCATION
Always check the load capacity of the roof  
before installing the unit.

Roof-mounted units should be secured with proper size 
bolts to a steel frame (field supplied) to prevent the unit from 
shifting or changing position. Rubber pads are recommended 
to absorb vibration and reduce noise. The frame must be 

straight and level for proper unit operation.
Unit should be mounted above supporting walls, over hallways, 
storage areas or auxiliary areas that are not sensible to noise 
and vibrations. Mount all fluid coolers where sound level 
is not an important factor. They should be mounted away 
from windows, doors, and other noise sensitive areas. 
The unit is intended to be installed in an atmosphere containing 
only neutral water vapour, natural precipitation and air. Use in 
any other atmosphere must be checked for compatibility with 
metals, materials and coating used in manufacturing of this 
equipment. Make sure there are no heat sources nearby as 
heated air intake must always be avoided.
When selecting the location, be sure to provide enough space 
for adequate air circulation and avoid air recirculation. Areas 
with heavy polluted or corrosive vapours must be avoided.  
Avoid locating units in restricted spaces where heat can 
build up and enter coils. Avoid areas that contribute to ice 
and snow accumulation. Fluid coolers should be located in 
clean areas free from debris or foreign matter that could block 
the coil surface. If a unit is to be placed close to a wall, the 
minimum distance should be 24 inches for single row of fans 
and 48 inches for double row of fans. If units are to be placed 
side by side, the minimum distances should be 48 inches for 
single row of fans and 96 inches for a double row of fans. 
Refer to Figure 3. 
The height of the walls around the unit should not exceed the 
height of the unit. Walls can block the exhaust air from leaving 
thus leading to poor performance of your unit.
Short circuiting of the air flow or the intake of warmer air from 
another unit will seriously degrade the performance of the air 
cooled fluid cooler. Avoid areas of hot air or fume exhaust. 
Locate the unit near the power supply and requesting units. 
Ensure that all liquid-carrying components, connection lines, 
all electrical connections and lines are easy to access. Allow 
accessibility to the unit for safe maintenance. Ensure that the 
pipes identification is clearly visible. 
If fluid cooler is mounted on the ground, adequate protection 
must be provided to avoid damages. A levelled concrete base, 
at least 6 inches (152 mm) above ground must be provided 
to protect against ground water. It will also help keep the coils 
clean from grass, dirt and other debris.  
Fluid coolers, piping, coil and disconnect switch should 
not be accessible to unauthorized persons. To shield the 
equipment from tampering and vandalism and to protect 
people from accidental injury, a safety fence with locked 
access is recommended. Fluid coolers accessible to the 
public often get damages to the coil, piping, fans, or other 
components.

Protect your equipment, your product in storage and yourself 
from liability. Prevent accidents and losses. The unit should be 
securely bolted to the base. Vibration absorbing components 
can be field supplied and installed to reduce noise. 

INSTALLATION
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INSTALLATION

6.5 INSTALLATION PRECAUTIONS
Important things to keep in mind during installation:
• Only fix the unit to the mounting points intended for this.
• Secure all fluid lines against damage.
• Make sure on site connections do not apply any force 

upon the distributor and headers.
• Ensure that in shutdown state, sub-cooled liquid is only 

present in minimum levels in system sections.
• Soldering and welding work on pressurized parts 

can result in fires or explosions. Evacuate the unit. 
Soldering and welding work is only permitted on 
unpressurized units.

• Smoking or open light can cause fires due to the presence 
of refrigerant oil.

6.6 PIPING
System piping must be done following industry standards 
for good piping practices as well as comply with local code. 
Refer to page 20 for typical field piping diagram. System 
must be thoroughly checked for leaks prior to initial charging. 
After piping is completed all joints and connections should 
also be leak tested.
Use top quality tubing that is internally free of dirt, humidity 
or other contaminants. Unsealed tubing should not be used.
DO NOT USE GALVANIZED PIPING IF GLYCOL IS TO BE 
USED IN THE SYSTEM.
Chemical reaction between the glycol and the galvanized 
piping can be detrimental to the system, the glycol and unit. 
Piping material may be copper, plastic, carbon or stainless 
steel depending on the requirements of each installation.

Long radius elbows are recommended.
Welded or sweat joints should be used. Teflon tape should 
be used on threaded pipe joints. Dry nitrogen must be swept 
through the lines while joints are brazed to avoid oxidation 
and carbon deposits.
IMPORTANT: The use of a calibrated pressure gauge and 
regulator must always be used with nitrogen gas cylinders.
It is recommended that piping have shut off valves and union 
fittings to facilitate coil removal, should repairs be necessary.
Glycol piping requires no insulation except when fluid 
temperature drops below the ambient dew point temperature. 
Fluid cooler will typically deliver approximately 70°F (21.1°C) 
or higher fluid temperatures.
Air vents are required at all high points in the piping to bleed 
air when filling the system.
Coils must be vented of air on initial start-up and each time 
the coils are drained. This can be done manually or an 
automatic air vent can be installed on the vent connection.
Coil must be protected from freezing if ambient temperatures 
are expected to go below 32°F (0°C). This can be done by 
draining or by the use of an antifreeze solution.
Gates valves (field supplied) are recommended on both sides 
of the pump to prevent fluid loss during repair or replacement. 
Shut-off valves (field supplied) are also recommended at the 
fluid cooler in the event the cold fluid requiring unit is to be 
moved or maintenance is required for the cooling system.
Piping must be supported within 18 inches (460mm) of 
the inlet and outlet connections.
Proper piping vibration isolation must be provided.

48” (1220mm)

48”
(1220mm)

48”
(1220mm)

96”
(2440mm)

24” (610mm)

24”
(610mm)

DOUBLE-ROW UNITS

SINGLE-ROW UNITS

Figure 3   Minimum space around unit
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DRAIN DRAIN

FLUID
INLET

FLUID
OUTLET

VENT VENT

Figure 4   Collector and header arrangement 

6.7 LEAK TESTING
Leak testing and evacuation must be done in accordance 
with local and national codes.
Once all fluid connections are made, leak test all joints 
before charging the system. 

6.8 FLUID CHARGING
IMPORTANT: When flushing the system prior to 
commissioning to remove debris, do not flush through the 
fluid cooler as the copper tubing is already clean and free 
of debris. Turn valve off or install a bypass valve to the fluid 
cooler and make sure the system is fully drained of water 
and properly charged with adequate freeze protection glycol 
concentration for the application before charging the fluid 
cooler.
The system must be filled with water and the appropriate 
amount of antifreeze (ethylene or propylene glycol), making 
an aqueous solution which protects against winter freezing. 
Fluid to be cooled must be compatible with copper and all 
other trim in the fluid circuit.
At low ambient conditions, the percent concentration of 
ethylene glycol should be sufficient to insure that no damage 
to the coil from freezing will occur. It should also be noted 
that excessive ethylene glycol in the system will penalize 
the performance of the unit. The freezing point curve can be 
used to select the percentage of ethylene glycol to be used 
at the lowest expected ambient temperature.
The fluid has to be filled to the full level with all air purged for 
maximum efficiency. Fill to meet application requirements 
considering all external piping as well. 

To achieve the approximate glycol concentration, it is 
necessary to know the total system volume. The total system 
volume consists of the fluid cooler volume, the cold fluid 
requiring unit volume and the volume of the interconnecting 
piping.

The following tables can be used for arriving at an 
approximate system volume. After installation, the glycol 
percentage should be checked. The glycol percentage 
must be checked after installation and at regular intervals to 
ensure against freeze protection. Hydrometers are required 
to insure an accurate reading. 

MODEL
"F" PATTERN
1 FAN WIDE

VOLUME  
(US GAL)

MODEL
"F" PATTERN
2 FAN WIDE

VOLUME  
(US GAL)

F*Y-112F-*-F 4.5 F*Y-212F-*-F 7.6
F*Y-113F-*-F 6.9 F*Y-213F-*-F 11.4
F*Y-114F-*-F 9.2 F*Y-214F-*-F 15.3
F*Y-122F-*-F 8.7 F*Y-222F-*-F 14.5
F*Y-123F-*-F 13 F*Y-223F-*-F 21.8
F*Y-124F-*-F 17.4 F*Y-224F-*-F 29.0
F*Y-132F-*-F 12.8 F*Y-232F-*-F 21.3
F*Y-133F-*-F 19.2 F*Y-233F-*-F 32.0
F*Y-134F-*-F 25.7 F*Y-234F-*-F 42.7
F*Y-143F-*-F 25.4 F*Y-243F-*-F 42.3
F*Y-144F-*-F 33.9 F*Y-244F-*-F 56.5
F*Y-153F-*-F 31.6 F*Y-253F-*-F 52.6
F*Y-154F-*-F 42.1 F*Y-254F-*-F 70.2
F*Y-163F-*-F 37.7 F*Y-263F-*-F 62.9
F*Y-164F-*-F 50.3 F*Y-264F-*-F 83.9
F*Y-173F-*-F 43.9 F*Y-273F-*-F 73.2
F*Y-174F-*-F 58.6 F*Y-274F-*-F 97.6
F*Y-183F-*-F 50.0 F*Y-283F-*-F 83.5
F*Y-184F-*-F 66.8 F*Y-284F-*-F 111.3
F*Y-193F-*-F 56.3 F*Y-293F-*-F 93.7
F*Y-194F-*-F 75.0 F*Y-294F-*-F 125
F*Y-1X3F-*-F 62.4 F*Y-2X3F-*-F 104.0
F*Y-1X4F-*-F 83.3 F*Y-2X4F-*-F 138.8

Fluid Cooler Internal Volume - "F" pattern coils

MODEL
"G" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

MODEL
"G" PATTERN
2 FAN WIDE

VOLUME 
(US GAL)

F*Y-112F-*-G 7.1 F*Y-212F-*-G 11.9
F*Y-113F-*-G 10.7 F*Y-213F-*-G 17.9
F*Y-114F-*-G 14.3 F*Y-214F-*-G 23.8
F*Y-122F-*-G 13.5 F*Y-222F-*-G 22.6
F*Y-123F-*-G 20.3 F*Y-223F-*-G 33.9
F*Y-124F-*-G 27.1 F*Y-224F-*-G 45.2
F*Y-132F-*-G 19.9 F*Y-232F-*-G 33.2
F*Y-133F-*-G 29.9 F*Y-233F-*-G 49.8
F*Y-134F-*-G 39.9 F*Y-234F-*-G 66.5
F*Y-143F-*-G 39.5 F*Y-243F-*-G 65.8
F*Y-144F-*-G 52.7 F*Y-244F-*-G 87.8
F*Y-153F-*-G 49.1 F*Y-253F-*-G 81.8
F*Y-154F-*-G 65.5 F*Y-254F-*-G 109.1
F*Y-163F-*-G 58.6 F*Y-263F-*-G 97.8
F*Y-164F-*-G 78.2 F*Y-264F-*-G 130.5
F*Y-173F-*-G 68.3 F*Y-273F-*-G 113.9
F*Y-174F-*-G 91.0 F*Y-274F-*-G 151.8
F*Y-183F-*-G 77.9 F*Y-283F-*-G 129.8

INSTALLATION
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F*Y-184F-*-G 103.8 F*Y-284F-*-G 173.1
F*Y-193F-*-G 87.4 F*Y-293F-*-G 145.8
F*Y-194F-*-G 116.6 F*Y-294F-*-G 194.4
F*Y-1X3F-*-G 97.1 F*Y-2X3F-*-G 161.8
F*Y-1X4F-*-G 129.4 F*Y-2X4F-*-G 215.7

Fluid Cooler Internal Volume - "G" pattern coils

PIPE DIAMETER  
(INCHES)

VOLUME PER 100 FEET 
OF PIPE (GALLONS)

5/8” 1.2
3/4” 1.8
7/8” 2.5

1-1/8” 4.3
1-5/8” 9.2
2-1/8” 16.1
2-5/8” 24.8
3-1/8" 35.4
4-1/8" 62.2

Copper Piping Internal Volume

If possible, it is recommended to purchase the antifreeze 
solution already pre-mixed by the manufacturer. If this is 
not the case, always pre-mix the glycol and water prior to 
adding to the system. The chemical reaction between the 
two will release oxygen. Oxygen is extremely undesirable in 
a closed loop system.

6.9 UNIT WIRING
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 follow applicable local and 
national codes.
Internal wiring of fan motors, optional controls and contactors 
have been completed at the factory. Wiring connection ends 
on terminal blocks in the control panel and are clearly labeled. 
Check the nameplate with the current characteristics to be 
used for wiring unit. 
Connect the machine in accordance with supplied wiring 
diagram. 
When the unit is connected to the load and started, it 
should start quickly and run smoothly. If this is not the case, 
immediately shut unit off. This could be caused by low 
voltage, mis-connected motor, or a load that is too great, etc.
It is recommended to check motor current after it has been 
operating a short time and compared against nameplate.
When required, provide and adjust individual motor overload 
protection in accordance with local applicable codes.

6.10 FAN MOTORS
Fan motors may cycle off on automatic thermal protection if 
the coils are frozen or blocked. Check the supply voltage at 
the motor leads if motor is inoperable. Also check direction 
of rotation of the motors.

IMPORTANT! For units equipped with variable-
speed ECM Blue motors, current provided to fan 
motors must be applied at all times, specially 
during winter operation. Refer to wiring 
diagrams on page 18 and page 19 and for 
more details.

7. TEST RUN
Before putting the unit into operation for the first time, carry 
out a test run to verify that all components run smoothly.

Before carry out a test run or operating the unit for first time, 
make sure that:

• All electrical protective measures are operational.
• All fluid-carrying connections are securely fastened.
• All electrical connections are securely fastened.
• Verify supply voltage at the terminal block matches the 

nameplate rating.
• All threaded connections on the fans, the unit fixing bolts 

and all other threaded connections are firmly tightened.
• The unit has been properly mounted.
• You have performed a complete acceptance test.
• You have performed a test for ensuring the system's 

readiness.
• All safety precautions have been taken.
• Check fan for any obstructions that could keep the 

blades from rotating freely.
• If fluid pumps are present, check for proper rotation. 

Check amperage draw to make sure it matches the unit 
nameplate.

7.1 TEST PROCEDURE:

1. Switch the system ON (disconnect switch). 
2.  Switch on electrical control system.
3. Open the valves on the inlet and outlet-side system.
4. Open all shut off valves for fluid-carrying lines.
5. Switch on pump.

Test procedure when unit is controlled by electro-mechanical 
System C450 controls:
Once the control module has been setup, meaning that the 
analog output module (if present) and each existing relay 
module have been configured, the stages (fan or pair of 
fans) are ready to be tested. For the stages to run, the outlet 
fluid temperature must reach a certain temperature. 
To simulate a rise in the outlet fluid temperature, the 
temperature Offsets must be adjusted as follows: 

INSTALLATION
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1. Press and hold UP & DOWN buttons for 5 seconds. 
2. Using RIGHT arrow, look for the OFFSET screen in the 

Set up sensors screens.
3. Insert the required offset for the sensor controlling the 

stage to be tested. Refer to the information regarding the 
Offset (OFFSx) in the System C450 manual for further 
instructions. 

100
OSP4

Test procedure when unit is controlled by Guardian+ RC-F 
Controller:
Once the controller is completely configured, the unit is ready 
to be tested. For the stages to run, the dry contact on the 
digital input ID2 must be closed (from requiring unit) and the 
temperature must reach a certain point. To simulate a rise 
in the outlet fluid temperature, the temperature Offsets must 
be adjusted. Refer to pages 8 to 12 and 40 of the Guardian+ 
RC-F manual to adjust the Offsets.

Glycol temp. : 089.6oF

Offset: 000.0oF

Outside temp. : 085.6oF

Offset: 000.0oF

OFFSETS

FLUID COOLER & PUMP PACKAGE CONTROL

RC-F

7.2 WHEN UNIT IS RUNNING: 

1. Take total unit voltage and amperage readings.
2. Observe the unit for proper operation during two 

complete cycles.
3. Check air temperature rise through the fluid cooler. 

The air temperature across the fan motors should not 
exceed 130°F to prevent excessive motor temperature 
rise.

8. UNIT SETUP & ADJUSTMENTS
If your unit is controlled by electro-mechanical System 
C450 controls, refer to System 450 Series Modular Control 
Technical Bulletin supplied with your unit. The most recent 
version of the bulletin can be downloaded at https://
cgproducts.johnsoncontrols.com/MET_PDF/12011826.PDF
If your unit is controlled by a Guardian+ RC-F Controller, the 
basic configuration is done at the factory according to your 
unit selection. Refer to the Controller's manual to complete 
the configuration and adjustments, such as the setpoint, 
offsets, etc. The manual is supplied with your unit but the 
most recent version can be downloaded at https://refplus.
com/wp-content/uploads/2021/05/IOM-Guardian-RC-F-
Controller-EN-R0.pdf

9. MAINTENANCE
After one day of operation, check for any vibration that might 
have developed in the unit. 
It is recommended that the unit be inspected occasionally 
for dirt accumulation. Grease and dust should be removed 
from the fans and fan guards.
Check coils for corrosion. Corrosion or damages on core 
tubes, fins, support structures, pipe connections, etc.
The coils should be cleaned at least annually. They can be 
cleaned either hydraulically or with compressed air. 

WARNING - Before cleaning up the unit, make 
sure to shut off the unit to eliminate the risk of 
getting shocked.

HYDRAULIC CLEANING:
IMPORTANT: The fins can be damaged by using too 
high pressure or if the jet hits the fins at an angle. 
Mechanical cleaning using steel brushes could damage 
the fins. Ensure that electrical connections and motors 
are not touched by water.

• Use a maximum pressure of 500 PSI
• Preferably, use warm water (80oF)
• Maintain a minimum distance of 8’’ (20cm) from the fins
• Always aim the jet vertically, as shown in Figure 5. 
• If fins are greasy or oily, it helps to add a mild, 

environmentally friendly cleaning agent to the water.

SETUP, ADJUSTMENTS AND MAINTENANCE
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• Do not use alkaline or acidic solution as it will attack 
the coil material. 

• The best way to clean coils is from the inside out.
• Rinse thoroughly with water after using cleaning 

agents.
• The unit should be completely dry before switching the 

system.

YES

NO!

IDEAL

Figure 5   Cleaning coils with water jet

CLEANING WITH COMPRESSED AIR
Blast the coils with a maximum 1000 PSI pressure 
compressed air against the airflow to remove the dirt and 
contaminants. 
IMPORTANT: Hold the jet of the cleaner vertical to the fins 
(maximum deviation of ±5 degrees) to prevent fins from 
bending.

SYSTEM MAINTENANCE: 
The system should be checked periodically by a qualified air 
conditioning service company.
If using other than glycol solutions, the coils should be 
flushed annually to keep scale deposits down for maximum 
heat transfer efficiency. 
The water should be tested by a local testing firm. This also 
applies should an automatic water treatment be used. Use 
only preparations from an established reliable source.
The inlet side of the coil must be kept clean through a regular 
preventative maintenance program. Make sure the unit is off 
during this process. The cleaning agent must be compatible 
with copper and aluminum.
Periodically check all electrical connections for possible 
loose and or corroded terminals.
Replace and repair all parts as necessary. Most parts are 
kept in stock.

MAINTENANCE
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10. TROUBLESHOOTING
PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS

Unit fails to start

1. Disconnect switch open.
2. Incorrect phasing or voltage.
3. Fuse blown.
4. Thermal overloads tripped. 

5. Defective contactor or coil.
6. System shut down by safety devices. 

7. No cooling required.
8. Motor electrical trouble. 

9. Loose wiring. 

1. Close switch.
2. Correct phase or voltage input.
3.  Change fuse and identify the cause.
4. Overloads are automatically reset. Check unit closely 

when unit comes back on line.
5. Repair or replace defective parts.
6. Determine type and cause of shutdown and correct it  

before resetting safety switch.
7. None. Wait until unit calls for cooling.
8. Check electrical circuits for open windings. Also check for 

a short circuit or motor burn out.
9. Check all wire junctions. Tighten all terminal screws.

Control is erratic Wiring improperly connected or broken. Check wiring against schematic diagram.

Fluid temperature 
too high

1. Low airflow intake (excessive warm air 
leaving the fans).

2. Fans not operating. 
 

3. Temperature regulator set too high.
4. Air in the system.

1. Open air passages. Clean coil. Check Fans. 

2. a) Check main voltage power source to unit.  
b) Check fan motor, contactor and fan cycling switch. 
c) Check motor thermal protections. 

3. Adjust to obtain correct temperature.
4. Purge air with additional water/glycol solution.

Erratic fan  
operation Dirty or blocked dry cooler coil. Clean coil or remove blockage.

Pump will not prime 
or retain prime after 

operation

1. Air leak in inlet line.
2. Low glycol charge

1. Repair or replace inlet line.
2. Add glycol. 

Flow rate is low

1. Piping is fouled or damaged.
2. Faulty pump. 

3. Plumbing restrictions.
4. Low glycol charge.
5. Air in system.

1. Check for leaks. Repair leak and add charge.
2. Check pump for proper operation. Check pump main  

voltage value.
3. Remove restrictions.
4. Add glycol.
5. Purge system.

Pump runs but no 
fluid is pumped

1. Faulty pump piping.
2. Valves closed.

1. Check piping.
2. Open valves.

Excessive noise 
while pump in  

operation

1. Pump not secured to firm foundation.
2. Piping not supported to relieve any 

strain on pump assembly.
3. Restricted outlet line.
4. Low glycol charge.
5. By-pass valve requires adjustment.

1. Secure pump properly.
2. Make necessary changes in piping. 

3. Clean or correct strainer.
4. Add glycol.
5. Adjust by-pass valve.

Damaged contacts 
or burnt coil Defective starter contactor Repair or replace

Poor system  
performance

1. System not balanced.
2. Bypass not installed. 

3. Worn impeller or seals on pump.
4. Worn pump motor bearings.

1. Balance system.
2. Install system in accordance with recommended piping 

diagrams.
3. Replace impeller or seals as necessary.
4. Replace bearings.

TROUBLESHOOTING
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REPLACEMENT PARTS
Download the parts manual  
at http://refplus.com/en/parts-services/

WARRANTY
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.

REPLACEMENT PARTS
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START-UP REPORT FORM
IMPORTANT: This startup report form must be filled out, signed and sent to RefPlus for the warranty to be honoured.
1. GENERAL INFORMATION
JOB LOCATION: ______________________________________________________________________________________________________________________________________
JOB No.:   CONTRACTOR NAME:       
FLUID COOLER MODEL No.:  FLUID COOLER SERIAL No.:    ____________________
PUMP PACKAGE MODEL No.:  PUMP PACKAGE SERIAL No.:    ____________________

2. OPERATING INFORMATION
OUTLET GLYCOL TEMP. (LLT): ________________________OF DB GLYCOL SOLUTION:   ETHYLENE   PROPYLENE    OTHER_________________
INLET GLYCOL TEMP. (ELT): _________________________ OF DB GLYCOL SOLUTION:   ___________________  %
SYSTEM FLOW RATE (IF AVAILABLE): __________________ US GMP AMBIENT/OUTSIDE TEMP:   _________  OF
TOTAL SYSTEM HEAD (IF AVAILABLE): _________________ FT H2O AQUASTAT TEMP. SETTING:   _________  OF
COIL PRESSURE DROP (IF AVAILABLE): _______________  PSI

3. ELECTRICAL INFORMATION

FLOW SWITCH: PASS N/A PUMP ENABLE: PASS N/A 

PUMP-1 OVERLOAD: PASS N/A FLUID COOLER ENABLE: PASS N/A 

PUMP-2 OVERLOAD: PASS      N/A ALARM CONTACTS: PASS N/A 

4. ELECTRICAL MEASUREMENTS
MAIN POWER (DESIGN):  __________V /  ________ PH / _______Hz
MAIN POWER (MEASURED):  __________V 
CONTROL VOLTAGE (MEASURED):  __________V
TOTAL UNIT AMPERAGE (MEASURED)   __________  AMPS
PUMP 1 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
PUMP 2 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 1 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 2 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 3 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 4 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 5 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 6 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 7 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 8 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 9 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 10 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 11 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 12 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 13 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 14 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 15 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 17 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________AMPS (RATED)
FAN 18 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 19 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)
FAN 20 __________ AMPS (LINE 1) __________AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

DATE : ________________________________________ TECHNICIAN: ________________________________________________________

  SIGNATURE:_________________________________________________________

START-UP FORM

TAKE A PHOTO OF THIS FORM AND SEND TO:
service@refplus.com FILL OUT ONLINE FORMOR
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START-UP REPORT FORM - OPTIONAL ADIABATIC SYSTEM
IMPORTANT: This startup report form must be filled out, signed and sent to RefPlus for the warranty to be honoured.

PRE-START-UP (Check each item when completed)

 CHECK WATER SUPPLY  CHECK AIR VENT (PROPER CONNECTION)

 CHECK ATOMIZING NOZZLES FOR LEAKS (PROPERLY TIGHTENED)  CHECK PULSING VALVE FOR PROPER OPERATION 

 CHECK FILTER (PROPERLY IN PLACE)  CHECK ADIABATIC PUMP CURRENT CONSUMED 

WATER SUPPLY PRESSURE       PSIG    UNIT VOLTAGE   

PUMP OUTLET PRESSURE      PSIG

    

START-UP FORM
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Unit dimensions

FAN
ROWS

UNIT DIMENSIONS (INCHES [MM])

A W
1  43 [1145] 74 1/2 [1893] 

2 102 1/2 [2604] 116 1/2 [2959]

3 129 [3277] 158 1/2 [4027]

4 171 [4343] 200 3/4 [5102]

5 213 [5410] 242 1/2 [6161]

6 255 [6477] 284 1/2 [7226]

7 297 [7544] 326 1/2 [8294]

8 339 [8611] 368 1/2 [9359]

9 381 [9677] 410 1/2 [10429]

10 423 [10744] 452 1/2 [11494]

13 [328]

13 [328]

74 
[1881]54 1/4 

[1881]

7 [178]

15 1/2 
[394]

14 
[355]

W
A

49 3/4
[1264]

101 3/4 
[2588]82 

[2082]

7 [178]

91
[2311]
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Wiring diagrams

CONTROL BOX

#C3

DETAIL "B"

WHITEYELLOW

M#
TB

YELLOW

BLUE

BROWN
RED

ORANGE

V1 BLUE

U2

W2
U1 BLACK

WHITE

BLACK
ORANGETB

BLACK
GRAY

W1
V2

RED
RED

#C1 #C2

YELLOWWHITE

M#
TB

V1 BLUE

U2

W2
U1

RED

ORANGE
BROWN

YELLOW

BLUE
WHITE
BLACK
BLACK

ORANGE TB

W1
V2

BLACK
GRAY

RED
RED

#L3#L1 #L2#H2 #H3#H1

BLACKRED BLUE

24V GND D1 E1 V10

L3L2L1
M#

24V GND D1 E1 V10

L3L2L1
M#

BLACKRED BLUE

#R1 #R2

AO1COM

C450
SPN

TO
C450
CCN

BLACK

L2

L1

L3

RED

BLUE

600V 600V

24V

10A
MDA

150VA

N.F.D.

600/3/60

24V
CLASS

2

75VA

3L4

3H4

C

I

3L

3C

3H
TB5

TB3

TB6

TB4

C450CCN

N.O. VOLT
COM SENSOR 1

COM

N.O.
COM

1R1

1R2

2R

4L4

4H4
4L

4C

4H
TB7 TB8

1R3

C450SBNLC1

NO1

T1
1R

H2

H1

H3

X2

X1

X3

ATF1
8A CC

MF1
10A CC

MF3
10A CC

MF4
10A CC

MF5
10A CC

5700VA

2L4

2H4
2L

2C

2H

IMPORTANT!  CURRENT PROVIDED TO THE 
MOTORS MUST BE APPLIED AT ALL TIMES

USE COPPER SUPPLY WIRES
DETAIL "A"

DETAIL "B"

M4

M3

M2

M1

M6

M5

M8

M7

#L : Low Speed Contactor
#R : Relay

M# : Fan Motor

TB# : Motor Thermal Protection

CCN : Control Module

#C : Main Contactor
#H : High Speed Contactor

NFD : Non Fused Disconnect
MF# : Motor Fuses

SCN : Expansion Module
T# : Thermostat

ECM WIRING TWIN SPEED 
WIRING

DETAIL "A"

M7

M8

M5

M6

M3

M4

M2

M1

MULTIPLE CONTACTORS WITH CONTROLS



19
R

Wiring diagrams

BLACKRED BLUE

24V GND D1 E1 V10

L3L2L1
M#

BLACKRED BLUE

24V GND D1 E1 V10

L3L2L1
M#

0-10V OR 4-20mA
SUPPLIED BY OTHER

GND
E1

#R1 #R2

#C3

WHITEYELLOW

M#
TB

YELLOW

BLUE

BROWN
RED

ORANGE

V1 BLUE

U2

W2
U1 BLACK

WHITE

BLACK
ORANGETB

BLACK
GRAY

W1
V2

RED
RED

#C1 #C2

YELLOWWHITE

M#
TB

V1 BLUE

U2

W2
U1

RED

ORANGE
BROWN

YELLOW

BLUE
WHITE
BLACK
BLACK

ORANGE TB

W1
V2

BLACK
GRAY

RED
RED

#L3#L1 #L2#H2 #H3#H1

BLACK

L2

L1

L3

RED

BLUE

600V

24V

10A
MDA

150VA

3

4

3L4

3L
3H4

3C

3H

4H

4L
4H4

4C

4L4

1

2

C

2L4

2C

2L
2H4

2H

TB8TB7

TB6TB5

TB4TB3

5 1R

N.F.D.

1R1

1R2

1R3

2R

H2

H1

H3

X2

X1

X3

ATF1
8A CC

MF1
10A CC

MF2
10A CC

MF3
10A CC

MF4
10A CC

5700VA

IMPORTANT!  CURRENT PROVIDED TO THE 
MOTORS MUST BE APPLIED AT ALL TIMES

CONTROL BOX

ECM WIRING TWIN SPEED 
WIRING

USE COPPER SUPPLY WIRES
600/3/60

RELAY LINE USED FOR THE HIGH/LOW FUNCTIONS
OF THE MOTORS. CONTROL REQUIRED. 

DETAIL "A"

DETAIL "B"

M4

M3

M2

M1

M6

M5

M8

M7

DETAIL "A" DETAIL "B"

#L : Low Speed Contactor
#R : Relay
M# : Fan Motor

TB# : Motor Thermal Protection

#C : Main Contactor
#H : High Speed Contactor

NFD : Non Fused Disconnect
MF# : Motor Fuses

M7

M8

M5

M6

M3

M4

M1

M2

MULTIPLE CONTACTORS WITHOUT CONTROLS
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PiPing diagrams TYPICAL FIELD PIPING DIAGRAM  
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PRECISION CONTROLLERS FOR 
A TROUBLE-FREE COLD ROOM OR FREEZER

RefPlus as a solution for making your cold room or freezer  
management easier,  more precise and more efficient: 

The Guardian+ Controller Family.

FLUID COOLER & PUMP PACKAGE CONTROL

RC-F

Smart Evaporator Control System 
Guardian+ Smart Evaporator Controller 
controls both temperature and defrost, 
providing precision temperature 
measurements and assuring setpoints 
are followed . It eliminates unnecessary 
defrosts typically associated with time-
based alternatives thus reducing energy 
consumption & preserving product integrity.

Cold Room Lead-Lag Control System 
The Guardian+ Lead Lag Controller monitors 
room temperature in real time and uses 
predictive smart algorithms to optimize 
Lead Lag operation.  It can manage up to 8 
systems and can be programmed to rotate 
the lead system to equalize run hours. 

Fluid Cooler & Pump Package  
Control System 

The Fluid Cooler and Pump Package 
Controller manages the fan cycling and 
fan speed (when variable speed fans 
are installed) to control the outlet fluid 
temperature.  Also, it offers the possibility to 
manage the operation of up to two pumps. 

LEAD LAG & DEFROST CONTROL

RC-L
SMART EVAPORATOR CONTROL

RC-S
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