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1. INTRODUCTION

3. PRODUCT DESCRIPTION

Congratulations on purchasing an air-cooled, Aat slab
Condenser from RefPlus. Your unit has been thoroughly
inspected and leak tested before shipment to ensure peak
performance.

The instructions included in this document describe safety
measures, installation, operation, control and service of all
refrigeration duty, outdoor air-cooled Aat slab condensers.

These units are designed for the condensing of a refrigerant
in refrigeration or air conditioning systems. They are
available with single or multiple circuits, for single or multiple
compressors and in low or high CFM con¢gurations.

2. SAFETY CONSIDERATIONS

Installing, starting up, and servicing equipment can be
hazardous due to system pressures, electrical components
and equipmentlocation (roofs, elevated structures, etc.). Only
trained and quali¢.ed 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 ¢re 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.

Condensers are individually designed and rated for speci¢c
jobs. Each unit includes a wiring diagram that meets the
customer’s requirements. The wiring diagram displays all
the components with all the protections and the necessary
controls.

RefPlus condensers can be supplied with any type of
mechanical or electronic controls. Units with single or
multiple fans can also be provided with an optional fan
speed control. Optional variable-speed ECM motors can be
provided for a better control over the pressure.

Condensers are rated in terms of TOTAL HEAT OF
REJECTION (THR). This is the total heat removed in de-
superheating , condensing and sub-cooling the refrigerant.
This value is the product of the mass Aow of refrigerant and
the difference in enthalpy of the superheated refrigerant
vapor entering the condenser inlet and liquid refrigerant
leaving the condenser outlet.



4. NOMENCLATURE

CBR-094L-8

VOLTAGE

2 = 240/1/60
5 = 208-240/3/60
8 = 575/3/60
9 = 480/3/60

AIR FLOW SPEED OPTION

H = Horizontal air flow
L = Low speed
S = Horizontal air flow and low speed

MODEL NUMBER / NOMINAL CAPACITY @ 20°FTD

094 = Approximately 940 MBH
(low speed models does not follow this rule)

DESIGN OPTION

D = Smooth tubes

R = Riffled Tubes

W = Wide fin spacing (8 FPI)
X = Coil Mounted V-Shaped
Y = Coil Mounted Big V

MOTOR TYPE
B = 2.6 HP - 680/970 RPM High Efficiency (6 poles) - 30" Dia.

C = 1/4 HP - 825 RPM - 20" Dia

L =1 HP - 825 RPM - 30" Dia.

M = 1/2 HP - 1140 RPM - 20" Dia

N =2 HP - 1140 RPM - 30" Dia.

V = 1.25 HP - 510/730 RPM High Efficiency (8 poles) - 30" Dia.

UNIT TYPE

C= Condenser
H= Heat Reclaim




HANDLING AND RIGGING

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 provinceis 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.

A Always lift units secured to the forklift to
prevent it from slipping off.

Equipment handling and rigging should be
carried out by a certif ed rigger.

Figure 1 Using forklifts to transport a small unit (less than 6 fans)

The center of gravity must be identi¢ ed before lifting the
unit. The crane, hooks, chains, straps, and load spreader
bars must be determined according to the unit weight.

Your condenser can either be shipped on its side without its
legs or shipped Aat with legs and reinforcement base factory
installed.

When a unit is shipped on its side, several hangers are
installed (Figure 3). Use them to insert bars or hooks for
lifting and unloading the unit from the truck. If necessary,
use spreader bars to protect the casing, condenser coil,
electrical box, piping and wiring.

For smaller units, less than 6 fans (2X3), a lift truck can be
used with the wood base in that position only to lower the
unit to the ground, as shown in Figure 1.

Extra hangers as well as legs and the required hardware
are either attached to the cabinet or shipped on a separate
wood pallet.

Install legs as shown in Figure 2. Use four 5/16" x 1 1/4" bolts
and four 5/16" lock nuts to secure each leg to the frame.

Figure 2 Leg installation

REFPres



HANDLING AND RIGGING

When is shipped on its side, two methods are recommended  Lifting method 2:
for lifting the unit in position (Figure 3):

1. Gently lower the unit on a Aat surface.
Lifting method 1. 2. Install hangers on opposite sides.
1. |Install all the legs on the same side as hangers. 3. Install chains and spread bars to raise the unit.
2. Gently lower the unit on those legs. 4. Lift the unit and install all the legs.
3. Install hangers on opposite side. 5. Lift the unit to it's ¢nal position.
4. Raise the other side and install other legs. Do not lift with a choke sling around the unit.
5. Install chains and spread bars to raise the unit to its ¢ nal A Under no circumstances should the coil
position. headers, return bends or piping be used for

lifting or moving the unit.

Figure 4 Unit with factory installed legs (recommended rigging method)




INSTALLATION

6. INSTALLATION

6.1 STORAGE

Your RefPlus condenser comes ready for installation.
However, in some cases, it may be required to store the unit
for a period of time. If the unit 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.
Unit must be stored with its initial pressurized inert gas holding
charge. If initial charge is lost, 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. Also, 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, ¢le a freight claim immediately with
the transport company. Do not return damaged equipment
to the factory without prior manufacturer 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 must ¢rst display a pressurized nitrogen gas holding
charge. Unit must 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 unit
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. After completion, an E-mail will be sent
to you with a copy of the form for your future reference. Scan
the QR code located on the control panel of your unit to access
the online form. This form is also available at the end of this
document or at refplus.com, under the Service tab.

6.4 INSTALLATION LOCATION
ﬁ 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 (¢ eld 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 condensers where sound level
is not an important factor. They should be mounted away
from windows, doors, and other noise sensitive areas.

The unitisintended 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. Also, avoid areas that contribute to ice and
snow accumulation.

Condensers 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 5. Overhead
obstructions are not permitted.

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 Aow or the intake of warmer air from
another unit will seriously degrade the performance of the air
cooled condenser. Avoid areas of hot air or fume exhaust.
Locate the unit near the power supply and other system
components (evaporators, compressors, etc). 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
identi¢.cation is clearly visible.

If condenser 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.

Condensers, 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. Condensers 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 ¢eld supplied and installed to reduce noise.

REFPres
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T T
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Figure 5 Minimum required space around unit

6.5 INSTALLATION PRECAUTIONS
Important things to keep in mind during installation:

T Only ¢x the unit to the mounting points intended for this.
T Secure all lines against damage.

T Make sure on site connections do not apply any force
upon the distributor and headers.

I Brazing work on pressurized parts can result in ¢res
or explosions. Evacuate the unit. Brazing work is only
permitted on unpressurized units.

T Smoking or open light can cause ¢res due to the presence
of refrigerant oil.

6.6 REFRIGERATION PIPING

CAUTION: The unit has not been designed
to carry the weight of any extended piping or
valves. The piping must be well supported
otherwise tube breaking at the coil will most
probably occur.

All refrigerant system components must be installed in
accordance with applicable local and national codes
using proper engineering practices. Refer to the ASHRAE
Refrigeration Handbook chapter 1, Halocarbon Refrigeration
Systems or RSES Refrigeration Piping Handbook Section 4
Piping Procedure for proper design.

Condensers are cleaned and dehydrated at the factory.
Care must be taken during ¢eld piping to prevent
contaminants and moisture from entering the system.

JEEFPEOS—

Use only high-quality refrigeration tubing that is capped
and nitrogenized, internally free of dirt, humidity or other
contaminants. Unsealed tubing should not be used. Use
only wrought copper ¢tting. Short radius elbows must be
avoided.

Avoid 45° elbows on the discharge piping.

Use high-temperature brazing alloys that conform to AWS
speci¢ cations for the application.

Lines must be purged with dry nitrogen while joints are
brazed to avoid oxidation and carbon deposits.

IMPORTANT: A calibrated pressure gauge and regulator
must always be used with nitrogen gas cylinders.

Limit brazing/soldering Aux to the minimum required
to prevent contamination of the brazed/soldered joints
internally. Flux only the male side of the connection, never
the female. Remove excess Aux after brazing/soldering.

The equivalent line length should not exceed 100 ft (30 m).
Long lines and/or high operating temperature differences
(discharge, hot gas and suction lines with hot gas defrost)
require some expansion loop to avoid line break. More
details can by found online at www.copper.org.

All piping must be properly supported for proper operation.
Follow ASHRAE, RSES, specifying engineer or the industry
standard rules. Normally, any straight run must be supported
in at least two locations near each end of the run. As a guide,
3/8” to 7/8” diameter pipes should be supported every 5’,
1-1/8" and 1-3/8” every 7' and 1-5/8" and larger every 9’ to
10’. When changing directions in a run of tubing, no corner
should be left unsupported. Support should be placed at a
maximum of 2’ in each direction from the corner.




INSTALLATION

Piping attached to vibrating parts must be supported in such
a way that it will not limit the movement of the vibrating parts.
Rigid mounting will fatigue the copper tubing.

To minimize hydraulic shock line breakage possibilities,
valving and controls must be designed to eliminate any
rapid introduction of hot gas into cold piping. Most especially
if the piping contains liquid refrigerant or is at a much lower
pressure than the hot discharge gas, which can be the case
of double-wide condensers that feature one-half operation
during winter. Plans should be for utilizing either a slow-
shifting three-way/four-way valve, or not completely lowering
to suction pressure the condenser coil side that deactivates
during winter. Most often, a combination of both of these
options works well in geographic areas that encounter lower
than freezing seasonal outdoor temperatures.

Thoroughly inspect all piping after the equipment is in
operation and add support whenever line vibrations are
signi¢cantly greater than most of the other piping. Extra
support is relatively inexpensive as compared to refrigerant
loss. See Figure 6.

GASKET

Figure 6 Typical pipe support

LINE SIZING AND BASIC PIPING RULES:
For proper line sizing, use an industry accepted program
from a refrigerant or refrigeration valve manufacturer.

SPORLAN
Refrigeration valves and line sizing, individual line sizing are
user friendly.

www.sporlanonline.com
Literature
Sporlan miscellaneous information
Selection program and 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. (dem)

CHEMOURS:
Line sizing, individual line sizing and a highly-engineered
selection program.

www.chemours.com
Download the Chemours Refrigerant Expert Tool.
Register and download.

BASIC PIPING RULES:

1. Ensure proper liquid 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. Maintain a clean and dry system.

DISCHARGE GAS PULSATION:

Gas pulsations in a refrigeration system are commonly linked
with the compressor and connecting discharge piping. The
occurrence and magnitude of these gas pulsations are often
caused by variations in the system piping con¢guration, line
sizing, operating pressures and compressor mounting.

The vibration of components caused by the pulsations could
lead to a line breakage or even damage to the condenser.
In order to eliminate these pulsations and related condenser
damage, it is recommended that a discharge mufier be
installed in the refrigeration piping.

RECOMMENDED VELOCITY FOR GOOD OIL RETURN OF POE WITH HFC - FPM (M/S)

Condenser outlet NA NA <100 (0.5) 150 (0.8)
Liquid NA NA <300 (1.5) 300 (1.5)
Suction 500 (2.5) 900 (4.6) 1000 (5.1) - 3000 (15.2) 4000 (20.3)
Discharge 500 (2.5) 900 (4.6) 2000 (10.2) - 3000 (15.2) 3500 (17.8)
HG Defrost 500 (2.5) 900 (4.6) 1000 (5.1) - 2000 (10.2) 3000 (15.2)

REFPres



INSTALLATION

LIQUID LINE:

Generally, horizontal-piping runs should grade slightly
downwards in the direction of the Aow. Liquid condensate
line piping must be arranged so that it is free draining from
the condenser to the receiver. It is best to pipe liquid lines
so that there is an immediate drop, at least 2 to 3 feet, at
the condenser outlet, before heading or running horizontally.

The liquid line should always drop from the receiver (receiver
is optional with remote condensers). Liquid sub-cooling is
required when a liquid line rises higher than the receiver.
Make sure you have from 0.25°F (0.14°C) to 0.5°F (0.27° C) of
sub-cooling for each foot (305 mm) of liquid riser. Liquid lines
with more than 30’ (9 m) of vertical lift should be avoided for
medium temperature units. For low temperature units, liquid
lines should not exceed 20' (6 m) of vertical lift. All RefPlus
air-cooled condensers can be equipped with an optional
independent sub-cooling circuit. The liquid connection must
be taken from the bottom of the liquid line piping when multiple
evaporators are on the same liquid line.

Do not exceed a maximum of 300 FPM (1.5 m/s) for the
liquid line velocity from the receiver to the evaporator.

Do not exceed a maximum of 100 FPM for the drop leg to
the receiver to avoid vapor lock in receiver.

Excessive pressure drop in the liquid line must be avoided to
keep a solid column of liquid at the thermostatic or electronic
expansion valve (TXV or EEV). The liquid line solenoid valve
(when supplied) is to be installed in the liquid line just ahead
of the TXV. Sweating of the liquid line may occur in warm
and humid conditions due to the sub-cooled condition of the
liquid. Liquid line insulation may be required.

Air-cooled condensers must be provided with an inverted
iPT1 trap and a purge connection at the highest point in the
system. A separate sub-cooling circuit may be necessary if
liquid line must rise to level higher than the unit.

Vibration in the discharge or liquid line must be corrected
immediately to avoid piping and/or header breakage and
refrigerant loss.

SLOPE 1/41

PER 10 FT.
TOWARD

OIL

IMPROPER

COMPRESSOR

DISCHARGE AND HOT GAS LINE:
The proper design of discharge lines involves two
objectives:

1. To minimize refrigerant pressure drop, since high
pressure losses cause increased compressor
horsepower per ton of refrigerant.

2. Maintain suf¢ciently high gas velocity to carry oil
through to the condenser coil and receiver at all
loading conditions.

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 2°F (1.1°C). To ensure proper oil
return, all horizontal lines must be sloped down toward the
condenser with a minimum pitch of 1/4 in. (6 mm) per 10 ft.
(3 m).

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 compressor head. Figure 7 shows a typical oil trap
construction.

To ensure oil return through a riser in the discharge or hot
gas line, a velocity of no less than 1000 FPM (5.1 m/s) is
required. When a system has unloaders, a double riser
may be necessary to keep the velocity at a minimum of 900
FPM (4.6 m/s) when unloaded. A trap should be provided
for each additional 20 ft (6 m) of riser. You can drop one size
for a discharge riser to lift the oil. Avoid any discharge line
pulsation that can cause line vibration. Pulsation can cause
damage to the discharge piping and the brazed joints.

INSTALL EXPANDER
IN HORIZONTAL PIPE

SR

INSTALL REDUCERS
IN VERTICAL PIPE
I

@

PROPER

1
=

PROPER

Figure 7 "P" trap construction

JEEFPEOS—




INSTALLATION - CHARGING THE SYSTEM

6.7 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 deep vacuum pump
and electronic vacuum gauge on both the 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 caps are not
leaking.

Make sure all valves such as the compressor, hot gas,
receiver, and liquid solenoid 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 refrigerant
into the system through a 16 in® (262 cm®) drier (;eld-
supplied) in the charging manifold.

6.8 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 required, provide and adjust individual motor overload
protection in accordance with local applicable codes.

On condensers with Aooding valve, one fan (single width
unit) or one pair of fans (double width unit) must operate
when compressor is operating to avoid internal damage to
the condenser coil.

6.9 FAN MOTORS

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

Fan motors operating at higher elevations will draw lower
than rated amp as well as draw less effective air volume
across the coil surface. This is due to the reduced density
of the higher altitude air, which results in higher compressor,
and higher discharge pressure along with reduced unit
capacity. Please consult a RefPlus representative if you
suspect this situation.

IMPORTANT: For units equipped with variable-

A speed ECM Blue motors, current provided to fan
motors must be applied at all times, specially
during winter operation. Refer to wiring
diagrams for more details.

6.10 FAN CYCLING

Optional temperature or pressure controls are located in the
control box. Air temperature sensors are located in the air
Aow or pressure controls are directly connected to the circuit
in a return bend.

Optional pilot duty controls are connected to 3-pole motor
contactors. If controls or contactors are defective, they must
be replaced.

7. CHARGING THE SYSTEM

Leak testing and evacuation must be done properly before
adding refrigerant.

Add liquid refrigerant to the high side until the system
pressure equals the refrigerant cylinder pressure.

For blends (series 4 and 5 refrigerants), start the compressor
and add liquid refrigerant through a calibrated restrictor in
the suction connection of the compressor until the sight
glass is clear and proper sub-cooling is obtained from the
condenser.

For R-134a, start the compressor and add refrigerant vapour
through the suction connection of the compressor until the
sight glass is clear and proper sub-cooling is obtained from
the condenser.

If the system is designed for winter operation (Aooding
valve type), check the condenser summer/winter refrigerant
charge.

Charge the system in winter operating condition with cycle
fans off and block some of the condenser surface to simulate
summer operating conditions (pressure and/or temperature)
without condenser Aooding. Recommended pressures and
temperature are over 100°F (38°C) for 180 psig Aooding
valve or over 80°F (26.7°C) for 150 psig Aooding valve.

Once stabilized, add the difference of the winter/summer
charge speci¢ed on the refrigerant (R-448A) charge list

(page 13), to the system.



CHARGING THE SYSTEM

This should be suf¢cient to maintain the operating pressure

quri int gt 30°F (-350C Model Summer Winter
ring winter conditions (- - .
uring erco ons ( ( ) CMR-22 14.4 46.2
The system should be veri¢ed at the beginning of the winter CMR-25 19.2 61.6
on a cold day to ensure proper winter charge. CMR-30 19.6 62.8
IMPORTANT: Charging to a full liquid line CMR-33 261 837
sight glass should never be the sole means of GRS 9.2 GiLE
determining the correct refrigerant charge. Other CMR-45 288 92.3
parameters such as superheat, suction pressure, CMR-49 38.4 1231
sub-cooling and ambient air temperature should
also be considered. A system charge to a full Model Summer Winter
sight glass is often overcharged. CNR-012 / CLR-010 / CBR-015 / CVR-012 6.1 19.6
CNR-014 / CLR-011 / CBR-017 / CVR-014 6.1 19.6
REFRIGERANT CHARGES (R-448A):
CNR-016 / CLR-013 / CBR-019 / CVR-016 9.2 29.4
Model Summer  Winter CNR-017 / CLR-014 / CBR-020 / CVR-017 9.2 29.4
CNW-011 / CLW-009 / CBW-013 / CVW-011 6.1 19.6 CNR-018 / CLR-015 / CBR-022 / CVR-018 12.3 39.3
CNW-014 / CLW-012 / CBW-0166 / CVW-014 9.2 29.4 CNR-019 / CLR-016 / CBR-023 / CVR-019 12.3 39.3
CNW-017 / CLW-014 / CBW-019 / CVW-016 12.3 39.3 CNR-024 / CLR-021 / CBR-028 / CVR-025 18 37.7
CNW-021 / CLW-019 / CBW-026 / CVW-021 11.8 37.7 CNR-027/ CLR-023 / CBR-033 / CVR-028 11.8 87.7
CNW-028 / CLW-024 / CBW-034 / CVW-028 17.6 56.5 CNR-032/ CLR-027 / CBR-037 / CVR-031 17.6 56.5
CNW-033 / CLW-028 / CBW-038 / CVW-033 235 75.4 CNR-035/CLR-029/ CBR-042/ CVR-034 17.6 °6.5
CNW-034 245 785 CBR038 18.4 8.9
CNR-036 / CLR-031 / CBR-044 / CVR-035 235 75.4
CNW-042 / CLW-036 / CBW-050 / CVW-042 26.1 83.6
CNR-039 / CLR-032 / CBR-046 / CVR-037 235 75.4
CNW-050 / CLW-042 / CBW-057 / CVW-049 34.8 111.5 CNR.038/ CBR.047/ CVR.038 a5 —
CNW-056 / CLW-048 / CBW-068 / CVW-055 345 110.7 T Yy P e o1 530
CNW-057 / CLW-049 / CBW-069 / CVW-056 35.3 113.1 CNR-052 / CLR-044 / CBR-060 / CVR-051. %61 836
CNW-066 / CLW-056 / CBW-078 / CVW-064 46.1 147.5 CNR-054 / CLR-046 / CBR-062 / CVR-053 248 15
CNW-067 / CLW-057 / CBW-079 / CVW-065 47.1 150.8 CNR-058 / CLR-049 / CBR-066 / CVR-056 34.8 111.5
CNW-077 / CLW-066 / CBW-089 / CVW-070 61.4 196.7 CNR-063 / CLR-053 / CBR-075 / CVR-061 345 110.7
CNW-085 / CLW-073 / CBW-099 / CVW-084 52.2 167.2 CNR-064 / CLR-054 / CBR-076 / CVR-062 35.3 113.1
CNW-089 / CLW-075 / CBW-100 / CVW-081 81.9 2623 CNR-069 / CLR-057 / CBR-082 / CVR-067 345 110.7
CNW-092 / CLW-079 / CBW-108 / CVW-090 735 2355 CNR-070 / CLR-058 / CBR-083 / CVR-068 35.3 113.1
CNW-100 / CNW-107 / CVW-098 69.6 2229 CNR-072 / CLR-060 / CBR-088 / CVR-070 46.1 147.5
CLW-085 / CBW-113 69.6 2229 CNR-073/ CLR-062 / CBR-089 / CVR-071 47.1 150.8
CLW-090 / CBW-121 / CVW-104 08 313.9 CNR-077 / CLR-064 / CBR-090 / CVR-074 46.1 147.5
CNW-112 / CLW-095 / CBW-127 / CVW-109 85.6 274.1 CNR-078 / CLR-065/ CBR-091 / CVR-075 47.1 150.8
CLW-095 / CLW-097 / CVW-112 69.1 221.3 CNR-082/ CLR-069 / CVR-083 34.8 115
CNW-113 / CBW-135 69.1 2213 CBR092/ CBR094 34.8 115
CNR-085 / CLR-072 / CBR-098 / CVR-084 61.4 196.7
CNW-130 / CLW-105 / CBW-143 / CVW-120 114.1 365.4
CNR-092 / CLR-077 / CBR-105 / CVR-089 61.4 196.7
CNW-133 / CLW-113 / CBW-154 / CVW-130 92.1 295.1
CNR-095 / CLR-080 / CBR-111 / CVR-094 52.2 167.2
CNW-154 / CLW-131 / CBW-178 / CVW-140 122.8 3935 CNR.096/ CLR-081/ CBR-110/ CVR.092 Lo 2623
CNW-179 / CLW-151 / CBW-199 / CVW-163 163.8 524.7 e ey pesg = e e T
CNW-185 / CLW-158 / CBW-216 / CYW-167 147 470.8 CNR-102 / CLR-086 / CBR-116 / CVR-099 735 2355
CNW-224 /| CLW-190 / CBW-255 / CVW-218 171.1 548.2 CNR-109 / CLR-092 / CBR-124 / CVR-112 69.6 2229
CNW-260 / CLW-210 / CBW-285 / CVW-240 228.2 730.9 CNR-111 / CLR-093 / CBR-126 / CVR-105 735 2355
CNR-115 / CLR-097 / CBR-130 / CVR-106 69.6 2229
Model ST e CNR-116 / CLR-096 / CBR-131 / CVR-111 98 313.9
CNR-121/ CLR-101 / CBR-140 / CVR-116 98 313.9
CCR-02 1.9 6.2
CNR-126 / CLR-114 / CBR-148 / CVR-120 85.6 274.1
CCR03 2.9 9-2 CNR-127 / CLR-107 / CBR-150 / CVR-125 69.1 221.3
CCR-04 38 123 CNR-135/ CLR-121 / CBR-159 / CVR-128 85.6 274.1
CMR-06 3.5 11 CNR-139 / CLR-117 / CBR-164 / CVR-135 69.1 2213
CMR-07 5.2 16.6 CNR-140 / CLR-123 / CBR-165 / CVR-131 114.1 365.4
CMR-08 6.9 22.1 CNR-144 / CLR-124 / CBR-171 / CVR-133 114.1 365.4
CMR-12 6.5 20.9 CNR-145 / CLR-122 / CBR-176 / CVR-141 92.1 295.1
CMR-15 9.8 31.4 CNR-154 / CLR-130 / CBR-186 / CVR-149 92.1 295.1
CMR-16 13.1 41.9 CNR-171 / CLR-144 / CBR-200 / CVR-165 122.8 393.5
CMR-18 9.6 30.8 CNR-185 / CLR-155 / CBR-210 / CVR-177 122.8 3935

JEEFPEOS—




CHARGING THE SYSTEM - TESTING

Model Summer  Winter 8. TESTING
CNR-193 / CLR-161 / CBR-220 / CVR-184 163.8 524.7
CNR-202 / CLR-167 / CBR-230 / CVR-192 163.8 524.7 8 1 TEST PROCEDURE
CNR-205 / CLR-173 / CBR-232 / CVR-200 147 4708 1.Switch the system ON (disconnect switch).
CNR-222 / CLR-186 / CBR-252 /| CVR-212 147 470.8 2. SWltCh on electrical Control SyStem.
CNR-231/ CLR-193 / CBR-262 / CVR-221 196 627.7
CNR-243 / CLR-202 / CBR-280 / CVR-231 196 627.7 3.0pen refrigeration valves, if installed.
CNR-252 / CLR-228 | CBR-297 / CVR-240 1711 548.2 Test procedure when condenser is controlled by the customer
CNR-270/ CLR-242 /| CBR-318 / CVR-256 171.1 548.2 (no COhtI’OlIer Drovided):
SR ZyiL Y CLS ey ElERoeitl) CYIR 280 228.2 730.9 In the case where condenser is not provided with
CNR-288/ CLR-248 / CBR-343 /| CVR-266 2282 7309 electromechanical System C450 controls or Guardian+

NOTE:
Tables are based on R-448A. Multiply by the following factors
to get other refrigerant charge:

R134A:1.11
R404A: 0.95
R407A: 1.04
R407C: 1.04
R407F: 1.02
R410A: 0.96
R449A: 1.00

Tables represent total charge of a unit. If unit is a two-circuit,
divide the total by 2 to get an individual circuit charge.

7.1 REFRIGERANT HANDLING

The use of recovery/recycling units is required by the US.
Environmental Protection Agency (EPA) and Environment
and Climate Change Canada regulations. Technicians who
service and dispose of air conditioning and refrigeration
equipment must recover the refrigerant instead of venting it
to the atmosphere.

Except for extremely small releases of refrigerant such as
what occurs when disconnecting service hoses (diminutive
release), a technician who knowingly releases or vents
refrigerant to the atmosphere is in violation of this regulation.
Refrigerant purchases must be made by certi¢ ed technicians
and have a valid EPA or Environment Canada certi¢;cation
card.

7.2 REFRIGERANT GLIDE

To meet international mandated lower Global Warming
Potential (GWP) levels, the commercial refrigeration industry
has moved to refrigerant blends.

R407A, R407C, R407F, R448A and R449A are a mixture
of different molecules that retain their individual evaporating
and condensing points.

With R404A and R507, the refrigerant glide is less than 1°F
(0.55°C) and can be ignored.

With R407A, R407C, R407F, R448A and R449A, the glide is
in the range of 6°F (3.3°C) to 10°F (5.5°C).

The condensing pressures are also higher than that of
R404A at the same operating conditions.

RC-C Controller, fan motors can be tested for proper
operation (amperage, noise, rotation, etc.). This is done
by either manually setting the motor contactor for each fan
or pair of fans or by energizing the contactor coil for these
motors.

Test procedure when condenser is controlled by

electromechanical 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 con¢gured, the stages (fan or pair of fans)
are ready to be tested. For the stages to run, the pressure
reading must reach a certain point.

To simulate a rise in pressure, the Offset must be adjusted
as follows:

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.
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Figure 8 System C450 Controller
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TESTING - OPERATION & CONTROLS

Test procedure when condenser is controlled by Guardian+

RC-C Controller:

Once the controller is completely con¢gured, 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 pressure must reach a certain point. To simulate a rise in
pressure, the Offset must be adjusted. Refer the Guardian+
RC-C controller manual to adjust the Offset.

Glycol temp,
Offset.

Outside temp.
Offset:

089.6%
000.0°F|
085.6°%
000.0°F|

==l ]

o =M T}

[¢]

L
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Figure 9 Guardian+ RC-C Controller
8.2 TEST RUN

Before putting the condenser into operation for the ¢rst
time, carry out a test run to verify that all components run
properly. 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,
a mis-connected motor, or a load that is too great, etc

Before carrying out a test run or operating the condenser for

crst time, make sure that:

T All electrical protective measures and guards are
operational.

T All refrigerant-carrying connections are securely fastened.
T All electrical connections are securely fastened.

T Verify supply voltage at the terminal block matches the
nameplate rating.

T All threaded connections on the fans, the unit ¢xing bolts
and all other threaded connections are ¢rmly tightened.

T The condenser has been properly mounted.
T You have performed a complete acceptance test.

T You have performed a test for ensuring the system's
readiness.

T All safety precautions have been taken.

T Check fan for any obstructions that could keep the blades
from rotating freely.

T Check fans for proper direction of rotation.
WHEN UNIT IS RUNNING:
1. Take total unit voltage and amperage readings.

2. Observe the condenser for proper operation during two
complete cycles.

3. Check air temperature through the condenser. The
air temperature across a fan motor should not exceed
130°F to prevent excessive motor temperature rise.

JEEFPEOS—

SOUND LEVELS:

Depending on construction and the materials used for the
space in which the condenser is placed, the measured sound
level values may vary signi¢cantly from the documented
value.

9. OPERATION & CONTROLS

9.1 UNIT CONTROLLER

Two types of controllers can be provided with your
condenser, either the Guardian+ RC-C Controller or a set
of electromechanical relays and/or analog output modules.
Both systems control the condenser by monitoring the
head pressure (condenser outlet) and adjusting the fans
accordingly.

Ifyour unitis controlled by a Penn System 450 electromechanical
controller (Johnson Controls), this system is not factory
conigured. Field congguration will be required. 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-C Controller,
the standard con¢guration is done at the factory according
to your selection and the unit is ready to operate. Refer to
the Controller's manual to complete your con¢guration and
adjustments, such as the control method, setpoint, etc. The
manual is supplied with your unit and the most recent version
can be downloaded at www.refplus.com.

If your unit is built without a controller, an electrical terminal
block is provided to either energize contactors and/or send
an analog input (0-10V or VFD frequency output, whichever
is applicable) to the variable-speed fans for customer control
operation.

Twin-speed AC and variable-speed (EC or VFD) motors are
optional. Those options provide better operation stability in all
conditions, specially at part load and during winter.

9.2 FAN CONTROL

Your unit is either ¢tted with single, twin or fully variable
speed (VFD controlled AC or EC motor) fan motors. If
your unit is equipped with an electronic controller (either
Guardiant RC-C or electromechanical modules), the
controller reads the condenser outlet pressure and/or the
ambient temperature and sends signals to the fan motors
(0-10V and/or enable/disable).

Depending on the motor selection, the controller will either
cycle fans, vary the fan speed, or both. The electronic
controller requires a signal from the remote compressor
unit or rack to start. It can be through a dry contact or, in
the case of the Refplus Guardian+ RC-C, via a digital
input or optionally communicated via an address (BacNET,
MODBUS, LONWORKS, etc.).

Figure 10 to Figure 13 demonstrate how fans are controlled,
depending on the motor selection and the type of controller. A

stage can either be a single fan or a group of fans.




OPERATION & CONTROLS

Controlling pressure withinawide range can be achieved
with either a Guardian+ RC-C or an electromechanical
controller. Keeping a precise and constant system
pressure requires a Guardian+ RC-C Controller.

Minimum speed for EC motors can be lower than for
VFD controlled motors, as shown in Figure 13.

NOTE: Some motors offered by Refplus can be controlled by
a VFD. However, caution is advised on the following motors:

' 1/2 HP motors and lower (CC, CM series) are not VFD
ready and should never be speed controlled by a VFD.

' 1 HP motors and over with standard-ef;ciency fan blades
(CL, CN series) are VFD ready.

| High-ef;.ciency motors (CB, CV) are VFD ready, provided
adequate line reactors are installed to avoid harmonics
which can shorten life of the fan motors.

Contact Refplus for more information.

STAGE 5

RAMP UP
STAGE 4
RAMP UP
STAGE 3 STAGE 3
RAMP DOWN RAMP UP
STAGE 2 STAGE 2
RAMP DOWN RAMP UP
STAGE 1 STAGE 1
RAMP DOWN RAMP UP
| | | | | | | | | | | | |
325 3375 350 3625 375 3875 400 4125 425 4375 450 4625 475
T PRESSURE (PSI) ) 1
COOLING BAND (SET BY USER) 10% of
cooling
band
(adjustable)
Lower Point HIGH-SPEED
of Cooling band Upper point

SET BY USER

Figure 10 Fan control (fan cycling) when unit is fitted with all reqular

of Cooling band

single or twin-speed fans (ON-OFF).

Blue section above 450 psi only applies to twin-speed fans (with Guardian+ RC-C or electromechanical controller).

AIR FLOW (RAMP DOWN)

AIR FLOW (RAMP UP)

VARIABLE-SPEED FAN SPEED: 100% (MAX.)

VARIABLE-SPEED FAN SPEED: 20% (MIN.)

STAGE 4
RAMP UP

STAGE 3
RAMP

STAGE 3
RAMP UP
STAGE 2
N RAMP UP
STAGE 1
RAMP UP

RAMP DOWN

STAGE 5
RAMP UP

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1.

325 3364 3477 359.1 3705 381.8 3932 4045 4159 4273 4386 450 4614 4714
PRESSURE (PSI) T T T
| COOLING BAND (SET BY USER) 10% of | +10 PSI
Lower point cooling
of Cooling band band
METHOD 1 = SET BY USER HIGH-SPEED
METHOD 4 = BASED ON OUTSIDE TEMP. + DIFFERENTIAL SET BY USER .
Upper point

of Cooling band

Figure 11 Fan control when unit is fitted with both regular ON-OFF fans and variable-speed fans (with Guardian+ RC-C controller)
With the Guardian+ RC-C controller, whenever a regular ON-OFF fan is added or removed or when speed changes from low
to high or vice-versa, the variable-speed fan(s) compensates to achieve a smooth and almost linear air flow ramp.
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OPERATION & CONTROLS

AIR FLOW (RAMP-UP)
AIR FLOW (RAMP DOWN)

DOWN
STAGE 2
RAMP UP
STAGE 1

RAMP UP

STAGH 4
RAMP DOWN
3 STAGE 3
RAMP UP

STAGE 6
RAMP UP
STAGE 5
RAMP UP

1
1
1
1
i
STAGE 4 i
RAMP UP !
1
1
1
1
1
1
I
I
I

325 3364 3477 359.1 3705 3818 3932 4045 4159 4273 4386 450

| | | | | | 1
461.4 4714

ADJUSTABLE PRESSURE POINTS (PSI)

Figure 12 Fan control when unit is fitted with both regular ON-OFF fans and variable-speed fans (with electromechanical controls)
With electromechanical controls, whenever a regular ON-OFF fan is added or removed or when speed changes from low to
high or vice-versa, the total air flow changes significantly, which means a jagged and less linear air flow ramp.

VARIABLE-SPEED FAN
RAMP UP AND DOWN

VFD MOTORS
MINIMUM SPEED

EC MOTORS
MINIMUM SPEED

-<——FAN CUT-IN PRESSURE

3125 325 3375 350 3625 375 3875 400 4125 425 4375 450 4625 475
i PRESSURE (PSI) T
COOLING BAND |
Lower point Upper point

of Cooling band

of Cooling band

Figure 13 Fan control when unit is only fitted with variable-speed fans (with Guardian+ RC-C or electromechanical controller).

9.3 WINTER & PART LOAD OPERATION

To prevent excessively low head pressure during winter
operation, a pressure control is accomplished by Aooding the
coil with liquid refrigerant. This requires an optional Aooding
and/or bypass valve, a receiver (heated and insulated) and a
larger charge of refrigerant. When the ambient temperature
falls during cold weather or at part load conditions, the head
pressure control valve (Aooding and/or bypass valve) will
regulate the Aow of refrigerant to ensure nearly constant
receiver pressure. The condenser is partially Aooded with
liquid refrigerant in cold weather. In warm weather, the extra
refrigerant is stored in the receiver.

If the system has an adjustable hot gas bypass valve (ex.
Parker), the pressure must be set 15 to 20 PSI lower than
the Aooding valve.

JEEFPEOS—

During summer operating conditions (condensing pressure
higher than preset pressure), the Aooding valve should be
opened. Cold to warm bypass line is normal. If the valve
opens (hot bypass line) and you get sub-cooled liquid out of
the condenser, this is a sign that the pressure drop is higher
than 15 to 20 PSI or that a bypass valve is stuck open.

If your condenser is built with an optional split coil, it is also
possible to control the head pressure by operating with a
one-half condenser. The condenser is initially designed
with two equal sections, each accommodating 50% of the
load during normal operation. During winter operation, an
ambient temperature controlled three-way split condenser
valve blocks off one section of the condenser and pumps
down the inactive section into the receiver. This optimizes
condenser size to actual operating conditions, providing
signi¢.cant savings on Aooding overcharge and energy when
fans are de-energized.




MAINTENANCE

10. MAINTENANCE

10.1 SERVICE

System operating temperature and pressure should be
checked and recorded periodically to ensure stable system
operation. For any help, tips, and questions pertaining to the
condenser, refer to the troubleshooting chart on page 20.

IMPORTANT: Disconnect all power before servicing.

10.2 INSPECTION

After one day of operation, check for any abnormal vibration
in the unit.

10.3 FAN MOTOR MAINTENANCE

Fan motors are permanently lubricated and thermally
protected for service-free operation. An automatic internal
thermal protection could be triggered if the coil is blocked. If
the motors are inoperative, check the supply voltage at the
motor leads before attempting any maintenance and service.

IMPORTANT: Motors can start on the automatic
thermal protector at any time.

STANDARD-EFFICIENCY FANS/MOTORS:

Check the fan blade clearances within the venturies. Motors
are readily serviced by removing fan guards and fans. If a
motor is inoperative or it cycles on thermal protection, check
supply voltage at the motor leads. Fan motors may cycle on
thermal protection if the coil is blocked.

HIGH-EFFICIENCY FANS/MOTORS:

The entire fan assembly, motor, blade and ventury need to
be replaced if there is a failure of any kind. With the two-
speed version, 3 contactors are used per motor. Do not
attempt to manually close one of these contactors; this may
result in motor winding damage.

10.4 CLEANING

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

It is recommended that all condensers and evaporators
of a refrigeration system be checked periodically for dirt
accumulation. Grease and dust must be removed from fans
and fan guards.

Occasional cleaning of ¢nned surfaces can be done by ¢rst
dusting off the ¢ns, then cleaning with a mild detergent and
a warm water spray.

The inner face of the condenser coil may be cleaned through
the access panel on the side of the units or by removing the
fan guards.

IMPORTANT! Do not use alkaline or acid solution as it
will damage the coils. The detergent must be
completely rinsed before stopping the cleanin

operation.

HYDRAULIC CLEANING:

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

T Use a maximum pressure of 500 PSI

Preferably, use warm water (80°F)

Maintain a minimum distance of 8” (20cm) from the ¢ns

T Always aim the jet vertically, as shown in Figure 14.

" If ¢ns are greasy or oily, it helps to add a mild,
environmentally friendly cleaning agent to the water.

T 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.

CLEANING WITH COMPRESSED AIR:

Blast the coils with a maximum 1000 PSI pressure
compressed air against the airAow to remove the dirt and
contaminants.

IMPORTANT: Hold the jet of the cleaner vertical to the ¢ns
(maximum deviation of x5 degrees) to prevent ¢ns from
bending.

The inner face of the coil may be cleaned by the access
panel on the side of the units or by removing the fan guards.



REPLACEMENT PARTS AND WARRANTY

11. REPLACEMENT PARTS

Download the parts manual at https://refplus.com/en/parts/

"
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Figure 14 Cleaning coils with water jet




TROUBLESHOOTING CHART

12. TROUBLESHOOTING CHART

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
1. Non-condensables in system. 1. Remove the non-condensable.
2. System overcharges with refrigerant. 2. Remove excess refrigerant.
High-discharge 3. Discharge shutoff valve partially closed. | 3. Open valve.
pressure 4. Fan not running. 4. Check electrical circuit.
5. Head pressure control setting. 5. Adjust control setting.
6. Dirty condenser caoil. 6. Clean condenser cail.
1. Faulty condenser temperature regulation. | 1. Check condenser control operation.
2. Suction shut-off valve partially closed. 2. Open valve.
Low-discharge 3. Insuficient refrigerant in system. 3. Check for leaks. Repair and add charge.
pressure 4. Low suction pressure. 4. See corrective steps for low suction pressure.
5. Variable head pressure valve. 5. Check valve setting.
. . 1. Excessive load. 1. Reduce load or add additional equipment.
High-suction .
pressure 2. Expanspn valve (TXV & EEV) 2. Regulate superheat. Check remote bulb (temp. and
overfeeding. pressure).
1. Lack of refrigerant. 1. Check for leaks. Repair leak and add charge.
2. Evaporator dirty or iced. 2. Clean evaporator.
3. Clogged suction line or compressor 3. Replace cartridge(s).
. suction gas strainers.
:?evl_ssdﬁuon 4. Clogged liquid line ¢lter dryer. 4. Replace liquid line ¢lter dryer cartridge or ¢lter dryer.
5. Expansion valve (TXV & EEV) under- 5. Regulate superheat. Check remote bulb (temp. and
feeding. pressure).
6. Condensing temperature too low. 6. Check means for regulating condensing temperature.
1. No power supply. 1. Check/restore power supply
2. No control signal (EC motors). 2. Check/restore control signal
Ef:::trigcr’]tiz;(s) not 3. Fan blade blocked. 3. Remove obstruction
4. Fan motor burnt. 4. Check for fan blade obstructions. Check thermal protection
device. Replace fan motor.
Excess motor noise | 1- Defective fan motor bearing. 1. Replace fan motor.
(Standard ef;ciency 2. Loose fan fasteners. 2. Tighten fasteners.
fans) 3. Unbalanced fan blades. 3. Replace fan blades.
L 1. Loose fan fasteners. 3. Tighten fasteners.
Excess vibrations
2. Unbalanced fan blades. 4. Replace fan blades.
1. Condenser coil dirty/blocked. 1. Clean coil.
Insuf;cient capacity | 2. Fans not (properly) functioning. 2. Check fans.
3. Refrigerant supply/pressure insuf;cient. | 3. Restore refrigerant supply/pressure to reference values.
Refrigerant leakage | Refrigerant containing parts damaged. Stop fans, close refrigerant supply and repair leak.




STARTUP REPORT FORM

CONDENSER STARTUP REPORT FORM (CHECKLIST)
IMPORTANT: This startup report form must be ¢ lled out, signed and sent to RefPlus for the warranty to be honoured.
1. GENERAL INFORMATION

JOB LOCATION:
REFPLUS RJ No: CONTRACTOR NAME:
CONDENSER MODEL No.: CONDENSER SERIAL No.:

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

CHECK ALL ELECTRICAL CONNECTIONS AND TERMINALS FOR TIGHTNESS CHECK ALL FAN MOTORS AND MOTOR MOUNTS FOR TIGHTNESS
CHECK ALL REFRIGERANT CONNECTIONS FOR TIGHTNESS

3. START-UP
CHECK FAN MOTORS FOR PROPER ROTATION.
CARRY OUT SYSTEM VACUUM (PRIOR TO REFRIGERANT CHARGING)
CARRY OUT PRESSURE TEST (PRESSURE/DURATION) PRESSURE: PSI DURATION:

4. ELECTRICAL MEASUREMENTS

MAIN POWER (DESIGN): v/ PH/ Hz
MAIN POWER (MEASURED): L1-L2 vV L113 Vo L1213 v
CONTROL VOLTAGE (MEASURED): v
TOTAL UNIT AMPERAGE (MEASURED) AMPS
FAN 1 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 2 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 3 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 4 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN5 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 6 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 7 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 8 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 9 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 10 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 11 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
FAN 12 AMPS (L1) AMPS (L2) AMPS (L3) AMPS (RATED)
DATE: TECHNICIAN:
SIGNATURE:
FILL OUT FORM MANUALLY, TAKE A PHOTO SCAN THE QR CODE LOCATED IN THE
AND SEND TO: OR CONTROL PANEL OF YOUR UNIT TO ACCESS
service@refplus.com THE ONLINE FORM
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WIRING DIAGRAMS STANDARD-EFFICIENCY FANS W/OUT CONTROLS

NOTE: Wiring diagrams included in this document are for reference only. Always refer to the diagrams supplied
with your unit for proper wiring.
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WIRING DIAGRAMS HIGH-EFFICIENCY FANS W/OUT CONTROLS

NOTE: Wiring diagrams included in this document are for reference only. Always refer to the diagrams supplied
with your unit for proper wiring.
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WIRING DIAGRAMS HIGH-EFFICIENCY ECM FANS

NOTE: Wiring diagrams included in this document are for reference only. Always refer to the diagrams supplied
with your unit for proper wiring.

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

REFPLUS (SELLER) WARRANTS THAT THE EQUIPMENT MANUFACTURED BY THE SELLER, INCLUDING SERVICE PARTS, AND SOLD
UNDER THIS CONTRACT SHALL BE FREE FROM DEFECTS IN MATERIALAND WORKMANSHIP FOR APERIOD OF TWELVE (12) MONTHS
FROM THE DATE OF EQUIPMENT START-UP OR EIGHTEEN (18) MONTHS FROM THE DATE OF SHIPMENT, WHICHEVER OCCURS
FIRST. ZHIEL-ABEGG FAN ASSEMBLIES ARE WARRANTED AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP FOR A PERIOD OF
TWENTY-FOUR (24) MONTHS FROM THE DATE OF EQUIPMENT START-UP OR THIRTY (30) MONTHS FROM THE DATE OF SHIPMENT,
WHICHEVER OCCURS FIRST.

WRITTEN NOTICE OF ADEFECT IN MATERIAL AND WORKMANSHIP SHALL BE SENT TO SELLER IMMEDIATELY UPON DISCOVERY BY
BUYER. DEFECTIVE PARTS SHALL BE REPAIRED OR REPLACED PROVIDED THAT INSPECTION BY SELLER VERIFIES THE CLAIMED
DEFECT(S). THE SELLER{S OBLIGATION UNDER THIS WARRANTY IS LIMITED SOLELY TO THE REPAIR OR REPLACEMENT, AT
SELLERIS OPTIONS, OF ANY PART OR PARTS THEREOF WHICH SHALL DISCLOSE TO THE SELLERIS SATISFACTION TO HAVE BEEN
DEFECTIVE UNDER NORMAL USE AND SERVICE. THIS SHALL BE THE BUYERIS EXCLUSIVE REMEDY. ALL OTHER WARRANTIES,
WHETHER VERBAL OR WRITTEN, AND ALL WARRANTIES IMPLIED BY LAW, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXCLUDED. NO REPRESENTATIVE OR AGENT OF SELLER IS AUTHORIZED
TO MODIFY OR EXPAND THE EXPRESS WARRANTIES OF SELLER. REPAIRS MADE WITHOUT THE PRIOR WRITTEN APPROVAL OF
SELLER SHALL VOID ALL WARRANTIES COVERING MATERIAL AND WORKMANSHIP. SELLER SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT INCIDENTAL, CONSEQUENTIAL, OR OTHER FORM OF LOSS, INJURY, DAMAGE, COST, OR EXPENSE, WHETHER CAUSED BY
DELAY, FAILURE, OR PERFORMANCE, BREACH OF WARRANTY, OR BY ANY CAUSE WHATSOEVER. FAILURE ON THE PART OF BUYER
OR OF OTHER PARTIES TO PROPERLY MAINTAIN THE PRODUCT(S) SOLD UNDER THIS CONTRACT, OR THE OPERATION OF SUCH
PRODUCT(S), BY BUYER AND/OR OTHER PARTIES UNDER CONDITIONS MORE SEVERE THAN THOSE FOR WHICH SUCH PRODUCT(S)
WERE DESIGNED SHALL VOID ALL WARRANTIES COVERING MATERIALS AND WORKMANSHIP. WARRANTY IS VOID IF PRODUCT IS
USED OR OPERATED ON LOW OR IMPROPER VOLTAGES OR IN A MANNER CONTRARY TO THE INSTRUCTIONS COVERING THE
INSTALLATION, USE AND MAINTENANCE WHICH ACCOMPANIES SUCH PRODUCT. SELLERIS OBLIGATION UNDER THIS WARRANTY
SHALL BE VOID IF BUYER FAILS WITHOUT LEGAL JUSTIFICATION TO PAY SELLER, WHEN DUE, THE FULL PURCHASE PRICE FOR THE
EQUIPMENT SOLD HEREUNDER. BUYER ASSUMES LIABILITY FOR AND SHALL BEAR THE COSTS OF COMPLIANCE WITH ALL LAWS,
REGULATIONS, CODES STANDARDS OR ORDINANCES APPLICABLE TO THE LOCATION, OPERATION AND MAINTENANCE OF THE
PRODUCT(S) SOLD UNDER THIS CONTRACT. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL PURCHASER OF THE EQUIPMENT
AND DOES NOT EXTEND, EXPRESSLY OR BY IMPLICATION, TO THE THIRD PARTIES OR OTHERS WITHOUT THE SPECIFIC WRITTEN
APPROVAL AND ACKNOWLEDGMENT OF SELLER.

PROOF OF START-UP:

START-UP REPORT FORM SHALL BE FILLED, SIGNED BY BUYER, AND RECEIVED BY SELLER AT THE TIME OF INSTALLATION OF A
COMPLETE UNIT IN ORDER TO ESTABLISH THE EFFECTIVE DATE OF THE WARRANTY AND PROVE INDUSTRY BEST PRACTICES
WERE COMPLIED WITH FLAWLESSLY FOR THE INSTALLATION OF THE EQUIPMENT. THIS WILL ALSO DEMONSTRATE THAT PROPER
START-UP PROCEDURES FOUND IN THE INSTALLATION, OPERATING AND MAINTENANCE MANUAL (IOM) SUPPLIED WITH THE
EQUIPMENT WERE FOLLOWED, FAILING WHICH, THE PRESENT WARRANTY SHALL BE NULL AND VOID.

COMPRESSOR WARRANTY:

A COMPRESSOR DETERMINED BY SELLER TO HAVE BEEN DEFECTIVE WITHIN THE WARRANTY PERIOD SHALL BE RETURNED
TO THE NEAREST AUTHORIZED DEALER OF THE COMPRESSOR, WITHOUT ANY ADDITIONAL IMPLICATION FROM THE SELLER.
COMPRESSOR MANUFACTURER/DISTRIBUTOR SHALL HONOR THE COMPRESSOR LIMITED WARRANTY. NO FREIGHT SHALL
BE ALLOWED FOR TRANSPORTATION OF THE COMPRESSOR TO AND FROM THE COMPRESSOR DEALER. THE REPLACEMENT
COMPRESSOR SHALL BE IDENTICAL TO THE MODEL BEING REPLACED. ADDITIONAL CHARGES, WHICH MAY RESULT FROM THE
REPLACEMENT OF ANOTHER THAN IDENTICAL COMPRESSOR, ARE NOT COVERED BY THIS WARRANTY.

OPTIONAL EXTENDED WARRANTY ON COMPRESSORS:
THE SELLER OFFERS AN OPTIONAL 4-YEAR EXTENDED WARRANTY ON ALL ITS COMPRESSORS. THIS WARRANTY IS SUBJECT TO
THE ABOVE-STATED WARRANTY, IS NON-TRANSFERABLE AND IS ONLY VALID IN CANADA AND THE USA.

EXCLUSIONS:
TTHIS WARRANTY DOES NOT COVER THE COSTS OF REMOVING, SHIPPING, OR REINSTALLING THE EQUIPMENT.

TTHIS WARRANTY DOES NOT COVER NORMAL WEAR AND TEAR OR THE EROSION, CORROSION AND/OR DETERIORATION OF
THE PRODUCT(S) FROM UNUSUAL CAUSES.

TTHIS WARRANTY DOES NOT COVER THE REPAIR OR REPLACEMENT OF ANY EQUIPMENT WHICH HAS BEEN REPAIRED OR
ALTERED OUTSIDE OF THE FACTORY IN ANY WAY.

TTHIS WARRANTY DOES NOT COVER EQUIPMENT AND PARTS WHICH HAVE BEEN SUBJECT TO NEGLIGENCE, MISUSE, OR
ABUSE, OR TO PRESSURES IN EXCESS OF STATED LIMITS.

TTHIS WARRANTY DOES NOT APPLY TO DEFECTS IN PRODUCT(S) FOR WHICH PAYMENT IN FULL HAS NOT BEEN RECEIVED BY
SELLER.

TNO WARRANTIES BY SELLER SHALL APPLY TO ACCESSORIES SUPPLIED BY OTHERS.

TTHIS WARRANTY DOES NOT APPLY TO THE LOSS OF FOOD OR ANY PRODUCTS OR REFRIGERANT DUE TO AN EQUIPMENT
FAILURE OR FOR ANY OTHER REASON.

TTHIS WARRANTY DOES NOT APPLY IF THE START-UP REPORT FORM WAS NOT FILLED, SIGNED, AND PRESENTED AND RE-
CEIVED BY SELLER BY THE BUYER AT THE TIME OF INSTALLATION.
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RefFPuus

The RefPlus EcoEfficient+ program aims to improve your
environmental footprint by reducing refrigerant leakage, noise and
power consumption with uncompromising performance.

ecoefficient+
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