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Controller Quick Reference Guide

The Mohave™ Hot Gas Controller is located inside the condensing unit electrical panel. The

Service Switch is adjacent to the controller on the side of the enclosure.
Program Reset
Review Enter Monjtor Time

Control Buttons

Program Review: Review or Change the Program Settings
Enter; Accepts changes info memory

Maonitor: View Current Operaling Conditions of the System i OURAN
Reset Time: Resets the time clocks of the microprocessor to 0. REVIEY

Clear/Test: Clear ignores program selections prior to pressing

Enter and terminates Service Mode. Test cauises the system to | |CLE § ) FORCE

—SERVIGE

cycle through all of the outputs for troubleshooting.

Select Knob: Used for Gycling through Monitoring and

— R34

Programming Parameters. C U
Force Service: Press this button twice to cause the system to Clear/ Selection Force Force
Test Knob Service Defrost

pump down and remain off until the Clear button is pressed.

Force Defrost: System will pump down and begin a defrost cycle. This will not effect the normally scheduled defrosts.

Service Switch

This toggle switch may be placed in the "on” posilion to force the system into Service Mode. The compressor will pump down and shut off. The evaporator fans will de-energize.
The system can be left in service.

Operating Modes
MODE DESGRIPTION
OFF Compressor Off
CooL Compressor On in Cooling Normal Cooling Operation
FPMPT System in Pump Down Mode
SERY Service Mode, System is Off
JELY Time Delay
JEF | Defrost Stage 1

Pre-Defrost or ByPass Mode

JEFZ Defrost Stage 2
Defrost Mode

JEFH Defrost Stage 3
Post Defrost Equalization or Drain Down Mode

FRE/ Refreeze Mode
TEST Test Mode
SRV Service Mode
EVALC Evacuation Mode




Controller Quick Reference Guide

Program Review Menu

DISPLAY DESCRIPTION FACTORY
CLKH Set the Time of Day clock hour value None
CLKM Set the Time of Day clock minute value None
OF or Set Fahrenheit or Celsius temperature units (°F or °C) °F
224 Set Time display method (12 hr. or 24 hr.) 12 hr
HLRT Set the Alarm Time (2 to 120 minutes) 20 min
RTIF* Defrost Schedule based on Compressor Runtime OFF
IFR Set Defrost 1 starting time (12:00 am to 12:00 pm in 30 minute increments) 12:00AM
IFae Set Defrost 2 starting time 6:00AM
IFB4 Set Defrost 3 starting time 12:00PM
R4 Set Defrost 4 starting time 6:00PM
JFB5-IF I | Set Defrost XX starting time e
APPL™ Set Application type (Med., Low) Med Temp
REFR Set Refrigerant type (R-22, R-404A, R-507, R-407A, R-407C, R-407F, B-448A and R-449A)" | R-404A
MOTL Set Model Number 1502
XPRT Expert Mode (To Access Additional Program Parameters (On, Off) Off

(See Program Review Section for additional information)

*Software V1.04 and higher.
*“Menu re-ordered Software V2.05 and higher

Monitor Display Menu

DISPLAY DESCRIPTION

VHLP Defrost Regulator Valve percent of opening (O to 100%)

S5UPH Superheat (°F.) measured at inlet of Suction Accumulator

SucT Suction Temperature (°F) at inlet of Suction Accumulator

5ucP Suction Pressure (PSIG/"HG) at inlet of Suction Accumulator
bSuc Saturated Suction Temperature (°F.) at inlet of Suction Accumulator
LIOP Liquid Pressure (PSIG) measured between Receiver and Condenser
AMBT Ambient Air Temperature (°F.) measured entering condenser coil
AUxXT Auxiliary Probe Temperaiure (°F)

E (DT Evaporator 1 Defrost Sensor Termination Temp (°F.) at outlet of Evaporator 1
EZCDT Evaporator 2 Defrost Sensor Termination Temp (°F.) at outlet of Evaporator 2
RHCIN Control Board voltage (24VAC nominal)

TMMS Current time minutes and seconds

TMHM Current time hours and minutes

ccye Compressor Cycles since Midnight

FnTM Compressor Run Time since Midnight

IFTM Duration Time of Last Defrost

ETLT Elapsed Time since last Defrost (HH.MM)

FTLT Run Time since last Defrost (HH.MM)

VERS Software version
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Controller Quick Reference Guide

Forced Output Menu
DISPLAY DESCRIPTION
EVPF Evaporator Fan Contactor
LIS Liquid Line Solenoid
EVPH Fvaporator Pan Heater
FANY Condenser Fan 4 Contactor
FANS Condenser Fan 3 Contactor
FANZ Condenser Fan 2 Contactor
FAN | Condenser Fan 1 Contactor
COMP Compressor Confactor
BYPY Bypass Solenoid
S5uch Suction Stop Solenoid
JEFS Defrost Solenoid
JWARY 3-Way Valve Solenoid
HLRM Alarm Contacts
VALS Regulator Valve Control
EVAC Activate all Solenoids, Open the Pressure Regulator Valve
System Alarms
DISPLAY DESCRIPTION
RHir | Persistent input sensor/transducer failure
Hirld Combines Err4 and En8, system off
Hir3d Repeated Safety Circuit Open condition
HirH Prolonged Cooling Startup Failure
System Errors
DISPLAY DESCRIPTION
Err | Suction temperature sensor open or short
Errd Ambient temp sensor open or short
Err 3 Auxiliary temp sensor open or short
ErrtY Suction Pressure sensor open or short
Err§ Liquid Pressure sensor open or short
Err b Evap 1 defrost temp sensor open or short
Errl Evap 2 defrost temp sensor open or short
Err B Redundant Low Pressure Switch Malfunction detected
ErrH Safety Circuit interruption during normal operation
Er 1D Prolonged Low Suction Pressure during cooling
Er Il Low Suction Pressure startup failure
Er 12 High Suction Pressure stariup failure
Er 13 Post Defrost pump down error




General Safety Information

1. Installaion and maintenance to be performed only by
qualified personnel who are familiar with this type of
equipment,

2. Some units are pressurized with dry air or inert gas.
Alf units must be evacuated before charging the system
with refrigerant.

3. Make sure that all field wiring conforms to the requirements
of the equipment and alt applicable national and local codes.

4. Avoid contact with sharp edges and coll surfaces.
They are a potential injury hazard.

5. Make sure all power sources are disconnected before any
service wark is done on units,

WARNING: Refrigerant can be harmful if it is inhaled. Refrigerant must be used and recovered responsibly.

Failure to follow this warning may tesult in personal injury or death.

Inspection

Responsibility should be assigned to a dependable individual at the job site to receive
material. Each shipment should be carefully checked against the bill of fading. The
shipping receipt should not be signed until all items listed on the bill of lading have
been accounted. Check carefully for concealed damage. Any shortage or damages
should be reported to the delivering carrier. Damaged material becomes the delivering
carrier's responsibility, and should not be retumed to the manufacturer unless prior
approval is given to do so. When uncrating, care should be taken to prevent damage.
Heavy equipment should be left on its shipping base until it has been moved to the
final location. Check the serial tag information with invoice. Report any discrepancies
to your Heatcraft Refrigeration Products Sales Representative.

Warranty Statement

Seller warrants fo its direct purchasers that products, including Service Parts,
manufactured by SELLER shall be of a merchantable quality, free of defects in
material or workmanship, under normal use and service for a period of one (1) year
from date of original installation, or eighteen (18) months from date

of shipment by SELLER, whichever first occurs, Any product covered by this order
found to Selter's satisfaction to be defective upon examination at Seller’s factory will at
SELLER's option, be repaired or replaced and returned to Buyer via lowest common
canier, or SELLER may at its option grant Buyer a credit for the purchase price of the
defective article. Upon return of a defective product to SELLER's plant, freight prepaid,
by Buyer, correction of such defect by repair or reptacement, and return freight via
lowest common carrier, shall constitute full performance by SELLER of its obligations
hereunder.

SELLER shall have no fiability for expenses incurred for repairs made by Buyer
except by prior, written authorization. Every claim on account of breach of warranty

“ shall be made to SELLER in writing within the warranly period specified above —
otherwise such claim shall be deemed waived. Seller shall have no warranty obligation
whatsoever if its products have been subjected to alteration, misuse, negligencs,
free chemicals in system, corrosive atmosphere, accident, or if operation is contrary
to SELLER's or manufacturer's recommendations, or if the serial number has been
altered, defaced, or removed.

MOTOR COMPRESSORS:

Motor compressors furnished by SELLER are subject to the standard warranty
terms set forth above, except that motor compressor replacements or exchanges
shall be made through the nearest authorized wholesater of the motor compressor
manufacturer (not at SELLER's factory) and no freight shall be allowed for
transportation of the motor compressor to and from the wholesaler. The replacement
motor compressor shall be identical to the model of the motor compressor being
replaced. Additional charges which may be incurred throughout the substitution of
other than identical replacements are not covered by this warranty. An optional, non
assignable, four (4) year extended compressor warranty may be purchased within
the boundaries of the United Sates of America, its territories and possessions, and
Canada. With this extended compressor warranty, replacements are administered
by an authorized compressor distributor only. Replacements within the first year of
the warranty area available through the distributor; the second through fifth years,

the purchaser must submit a proof-of-purchase of a compressor and supply it to
Heatcraft Refrigeration Products Warranty Claims for reimbursement.

Seller makes no express warranties except as noted above, All implied warranties
are limited to the duration of the Express Warranly, Liability for incidental and
consequential damages is excluded.

The forgoing is in lieu of all other warranties, express or implied, notwithstanding the
provisions of the uniform commercial code, the Magnuson-Moss Warranty - Federal
Trade Commission Improvement Act, or any other statutory or common law, federal
or state.

SELLER makes no warranty, express or implied, of fitness for any particular purpose,
or of any nafure whatsoever, with respect to products manufactures or sold by seller
hereunder, except as specifically set forth above and on the face hereof. it is expressly
understood and agreed that SELLER shall not be liable to buyer, or any customer of
buyer, for direct or indirect, special, incidental, consequential or penal damages, or

for any expenses incurred by reason of the use or misuse by buyer or third parties of
said products. To the extent said products may be considered “consumer products,”
As defined in Sec. 101 of the Magnuson-Moss Warranty - Federal Trade Commission
Improvement Act, SELLER makes no warranty of any kind, express or implied, to
"consumers,” except as specifically set forth above and on the face hereof.

The following conditions should be adhered to when installing this unit to maintain the
manufaciurers warranty:

(@ System piping must be in accordance with good
refrigeration practices.
)] Inert gas must be charged into the piping during brazing.
© The power supply to the unit must meet the following conditions:
A.  Three phase voltages must be +/-
10% of nameplate ratings. Single
phase must be within +10% or
-5% of nameplate ratings.
B.  Phase imbalance cannot exceed 2%.
(@ All control and safety switch circuits must be properly connected
according to the wiring diagram.
(e) The factory installed wiring must not be changed without written
factory approval.
{ All equipment is installed in accordance with Heatcraft Refrigeration
Products specified minimum clearances.
(@ - Devices not provided by Heatcraft shall not be connected to the
Mohave controller without written factory approval
W] Refrigerant fing runs between condensing unit and evaporator(s) shal
not exceed 200 ft without written factory approval




System and Components

Condensing Unit
(Vertical Air Discharge Design)

Standard Features: :

Electronic Hot Gas Defrost Controfler includes Defrost Initiation and
Termination Control, Pressure Fan Cycling for Head Pressure Control, Ambient
Fan Cycling Option, Anti-Short Cycling Protection, and Low Pressure Control
Etectronic Pressure Regulator for Defrost Control

Suction Accumulator

High Pressure and Redundant Low Pressure Control

Oil Pressure Safety Control

High Efficiency Copeland Discus Compressors with POE oil

Thermally Protected Permanently Lubricated Ball Bearing Condenser Fan
Motors

Electrical Controls located in easily accessible controf box with a hinged cover
Receivers are sized for sufficient pump down capacity with inlet and outlet
service valves

Cabinet is constructed from painted galvanized steel

Convenient Access Panels for easy servicing to internal components
Suction and Discharge Vibration Eliminators

Separate Sub-caoling Circuit.

Replaceabte Liquid Line Filter Drier

Replaceable Core Suction Filter

Sight Glass

Compressor Head Fan on L6 Models

MODBUS RS-485 (Inherent on control board)

Optional Features:

Head Pressure Valves (ORI/ORD)

Qil Separator

Insulated and Heated Receiver

Fused Disconnect Switch

Non-fused Disconnect Switch

Coated Condenser Coils for protection against harsh environments (Consult
factory)

Phase Loss Monitor

Mounted Evaporator Control Contactors

Remote Monitoring (RRC) Wireless Transmitter

Variable Frequency Drive Package for Condenser Motors (Consult factory)
Demand Cooling (Required for R-407A, R-407F R-448A, and R-449A L6
models)

Evaporators
(Medium Profile & High Profile Unit Goolers)

Standard Features:

All Components are factory installed and wired

Power Supply Independent from Condensing Unit

Mounted Fan Control Contactors and Drain Pan Heater Contactors If specified
Four or Six Fins Per Inch Models

Mounted TXV and Distributor Nozzle

Mounted Check Valves

Mounted Liquid Line Solenoid

Suction P-Trap

Thermally Protected Permanently Lubricated Evaporator Fan Motors
Mounted Electric Drain Pan Heaters

Insulated Drain Pan (Low Temperature Systems)

Optional Features:

Mounted Hot Gas Drain Pan Loop
Evaporator Powered from Condensing Unit




Unit Cooler Installation

Unit Gooler Installation

Most evaporators can be mounted with rod hangers, lag screws, or bolts. Use 5/16"
bolt and washers or rod for up to 250 pounds, 3/8" for up to 600 pounds and

5/8" for over 600 pounds. Care should be taken to mount the units level so that
condensate draing properly. Adequate support must be provided to hold the weight of
the unit.

When using rod hangers, aliow adequate space between the top of the unit and the
ceiling for cleaning, To comply with NSF Standard 7, the area above the unit cooler
must be sealed or exposed in such a way to facifitate hand cleaning without the use
of tools, When lagging or bolting the unit flush to the ceiling, seal the joint between the

Figure 1. Large Coolers and Freezers Placement.

top and the ceiling with an NSF listed sealant and ends of open hanger channels must

be sealed to prevent accumulation of foreign matter,

When locating unit coolers in a cooler or freezer, refer to Figure 1-2 for guidelines.

NOTE: Always avoid placement of Unit Coolers directly above
doors and door openings.

A A )
j (I\I/H\LH\L|>
1V 1 ) el

Where one wall evaporator mounting is
satisfactory.

or where air throw distance must be

congidered.

Cooler or Freezers where one wall will not
accommodate all required evaporators

.-y

1 v 7 1

T~ T T

Cooler or Freezer with Glass Display
Doors

Baffle

Glass —>
Display
Door

Baffled Unit
%
T,
vl
A !
A v
.~\ y -

Allow sufficient space between rear
of Unit Cooler and wall to permit free

return of air,

Elevation view of glass display door cooter or
freezer. Be sure air discharge blows above, not
directly at doors. Provide baffie if door extends

above blower level,



Unit Cooler Installation & Condensate Lines

Unit Coolers (continued)

Recommended Unit Gooler Placement
Some general rules for evaporator placement which must be followed are;

1. The air pattern must cover the entire room

2. NEVER locate evaporators over doors

3. Location of aisles, racks, etc. must be known

4, Location refative to compressors for minimum pipe runs
5. Location of condensate drains for minimum run.

The size and shape of the storage will generally determine the type and number of
evaporators to be used and their location. The following are some typical examples:

Minimum Unit Clearances

Figure 2. Medium Profile and Large Unit Coolers

L ‘ 2 Z,
PLAN VIEW \
1U2W f NOTE: )

” | (1 W =Total width

are w{ PLANVIEW  AIR F! Lowli2 Wil of evaporator

g ; coil surface.

L]

# yo

One evaporator

NOTE: Leave space equal to unit height between bottom of

unit and product. Do not stack product in front of fans,

Condensate Drain Lines

Either copper or steel drain fines should be used and properly protected from
freezing. In running drain lines, provide a minimum 4 inches per foot pitch for proper
drainage. Drain lines should be at least as large as the evaporator drain connection.
All plumbing connections should be made in accordance with local plumbing codes.
All condensate drain fines must be trapped, and run to an open drain. They must
never be connected directly to the sewer system. Traps in the drain fine must be
located in a warm ambient, We recommend a trap on each evaporator drain line
prior to any tee connections. Traps located outside, or extensive outside runs of
drain line must be wrapped with a drain line heater. The heater should be connected
s0 that it operates continuously. It is recommended that the drain line be insulated
to prevent heat loss. A heat input of 20 watts per linear foot of drain line for OF
(-18T) room applications and 30 watts per linear foot for -20°F (-29°C) rooms is
satisfactory. In freezers, the evaporator drain pan fitting should be included when
heating and insulating the drain fine.

inspect drain pan periodically o insure free drainage of condensate. If drain pan
contains standing water, check for proper instaltation. The drain pan should be
cleaned regularly with warm soapy water.

WARNING: All power must be disconnected before cleaning.
Drain pan also serves as cover of hazardeus moving parts.

Operation of unit without drain pan constitutes a hazard.

Traps on low temperature units must be outside of refrigerated enclosures. Traps
subject to freezing temperatures must be wrapped with heat tape and insulated.

NOTE: Always trap single evaporator system drain lines
individually to prevent humidity migration.

A
112w
¥
> 12wW|< w >t W [« w > 112W |<
Two evaporators
CGondensate Drain Lines
/.
1
7
/
%
/]
/
/]
%
4
/1
)A DRAIN LINE MIN.
PITCH -1/4"]FT
VAPOR SEAL
7~
™~
TRAP a
S/
OPEN
DRAIN




Condensing Unit Installation

Space & Location Requirements for Air Cooled Condensing Units and Remote Gondensers

The most important consideration which must be taken into account when deciding
upon the location of air-cooled equipment is the provision for a supply of ambient
air 1o the condenser, and removal of heated air from the condensing unit or remote
condenser area. Where this essential requirement is not adhered to, it will result in

higher head pressures, which cause poor operation and potential failure of equipment.

Units must not be located in the vicinity of steam, hot air or fume exhausts. Corrosive
atmospheres require custom designed condensers.

Another consideration which must be taken is that the unit should be mounted away
from noise sensitive spaces and must have adequate support to avoid vibration

and noise transmission into the building. Units should be mounted over corridors,
utility areas, rest rooms and other auxiliary areas where high levels of sound are

not an important factor, Sound and structural consultants shoutd be retained for
recommendations.

Space and Location Requirements for Gondensing Units and Remote Condensers

Walls or Obstructions

The unit should be located so that air may circulate freely and not be
recirculated. For proper air flow and access all sides of the unit should be a
minimum of “W" away from any wall or obstruction. It is preferred that this
distance be increased whenever possible. Care should be taken to see that
ample room is left for maintenance work through access doors and panels.
Overhead obstructions are not permitted. When the unit is in an area where it is
enclosed by three walls the unit must be installed as indicated for units in a pit.

AIR FLOW

wﬁ
\_“ MIN. =

> . -~
A—M‘\Alﬁ:ﬁr/hﬂ f,\f-‘AAﬂJ-I\AT’\yAA/\
o,

Units in Pits

The top of the unit should be level with the top of the pit, and side distance
increased to “2W".

If the top of the unit is not level with the top of pit, discharge cones or stacks
must be used 1o raise discharge air to the top of the pit. This is a minimum
requirement.

STACK

r==n

* "W" = Total width of the condensing unit or condenser.

Multiple Units

For units placed side by side, the minimum distance between units is
the width of the largest unit, If units are ptaced end to end, the minimum
distance between units is 4 feet.

AIRFLOW AlIR FLOW

1/ !\:'— e/ \{

R BN ||;\v
e

Decorative Fences

Fences must have 50% free area, with 1 foot undercut, a "W minimum
clearance, and must not exceed the top of unit. If these requirements are
not met, unit must be installed as indicated for “Units in pits”.

AIR FLOW

Multiple Units with Horizontal Air Flow
AIR FLOW AIR FLOW

w
MIN.
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Condensing Unit Installation

Condensing Unit Rigging and Mounting

Rigaing holes are provided on all units. Caution should be exercised when moving
these units. To prevent damage to the unit housing during rigging, cables or chains
used must be held apart by spacer bars. The mounting platform or base should be
level and located so as to permit free access of supply air.

Spring Mounted Compressor

Compressors are secured rigidly to make sure there is no transit damage. Before
operating the unit, it is necessary to follow these steps:

a. Remove the upper nuts and washers.
b. Discard the shipping spacers.

Ground Mounting ¢ Install the neoprene spacers. (Spacers located n the elecirical panel or
Concrete slab raised six inches above ground level provides a suitable base. Raising tied to compressor.)

the base above ground fevel provides some protection from ground water and wind d. Replace the upper mounting nuts and washers.

blown matter. Before tightening mounting bolts, recheck level of unit. The unit should . Allow 1/16 inch space between the mounting nut/

in all cases be located with a clear space in all directions that is at a minimum, equal washer and the neoprene spacer. See Figure 3 below.

to the height of the unit above the mounting surface. A condensing unit mounted in
a corner formed by two walls, may result in discharge air recircutation with resulting
loss of capacity.

Rigid Mounted Compressor

Some products use rigid mounted compressors. Check the compressor mounting bolts
to insure they have not vibrated loose during shipment. See Figure 3 and 5 below.

Roof Mounting

Due to the weight of the units, a structural analysis by a qualified engineer may be
required before mounting. Roof mounted units should be installed level on steel
channels or an I-beam frame capable of supporting the weight of the unit. Vibration
absorbing pads or springs should be installed between the condensing unit legs or
frame and the roof mounting assembly.

Access

Provide adequate space at the compressor end of the unit for servicing. Provide
adequate space on the connection side to permit service of components.

Figure 3. Spring Mount

Compressor
Mounting
Foot

Shipping
Spacer

Mounting
Stud

T Mounting

Nut, Upper
[

h r Rubber
Spacer

Mounting
Spring

Mounting
Nut, Lower

Mounting
! Pg Base
! | ¥—— Lockwasher

Figure 4. Solid Mount for Mobile or Deep
Sump Application.
Washer
102-0008-13 Compressor
Mounting Foot

Vil
N

v

pacer
027-0189-00

Figure 5. Spring Mount

. Mounting Stud

Mounting Nut
{Upper)

Compressor
Mounting Foot

Rubber Spa(ﬁ
(Lower)
; Mounting Base
% a\wj
/ Lg\mckwasher

Mounting Nut
(Lower)

Rubber Spacer

Mounting
" Spring

Locking Device

Mount is shown in properly adjusted position.
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Recommended Refrigerant Piping Practices

The system as supplied by Heatcraft Refrigeration Products, was
thoroughly cleaned and dehydrated at the factory. Foreign matter may enter the
system by way of the evaporator to condensing unit piping. Therefore, care must
be used during installation of the piping to prevent entrance of foreign matter.

Install all refrigeration system components in accordance with applicable local and
national codes and in conformance with good practice required for the proper
operation of the system.

The refrigerant pipe size should be selected from the tables on pages 15-21. The
interconnecting pipe size is not necessarily the same size as the stub-out on the

condensing unit or the evaporator. 3
The following procedures should be followed:
(@ Do not leave dehydrated compressors or filter driers open to the 4
atmosphere. '
() Use only refrigeration grade copper tubing, properly sealed against
contamination.
© Suction lines should stope 1/4" per 10 feet towards the compressor,
(d Suitable P-type oil traps should be located at the base of each
suction riser to enhance oil return to the compressor.
)] For desired method of superheat measurement, a pressure tap
should be installed in each evaporator suction line in the proximity of
the expansion valve bulb.
] When brazing refrigerant lines, an inert gas should

be passed through the line at low pressure to prevent
scaling and oxidation inside the tubing. Dry nitrogen is

preferred. ‘
(@ Use only a suitable silver solder alloy on suction and liquid fines.
Q) Limit the soldering paste or flux to the minimum required to prevent

contamination of the solder joint internally. Flux only the male portion
of the connection, never the female. After brazing, remove excess flux.

0} If isolation valves are installed at the evaporator,full port ball valves
should be used.
] Do not install liquid/suction line heat exchangers.
Example of Pipe Support

Compressor

12

Factory
Clamp

Refrigerant Pipe Support

Normally, any straight run of tubing must be supported in at least two locations

near each end of the run. Long runs require additional supports. The refrigerant
fines should be supported and fastened properly. As a guide, 3/8 to 7/8 should be
supported every 5 feet; 1-1/8 and 1-3/8 every 7 feet; and 1-5/8 and 2-1/8 every
910 10 feet.

When changing directions in a run of tubing, no corner should be left
unsupported. Supports should be placed a maximum of 2 feet in each direction
from the corner.

Piping attached to a vibrating object (such as a compressor or compressor base)
must be supported in such a manner that will not restrict the movement of the
vibrating object. Rigid mounting will fatigue the copper tubing.

Do not use short radius ells, Short radius elbows have paints of excessive stress
conceniration and are subject to breakage at these points.

Thoroughly Inspect all piping after the equipment is in operation and add
supports wherever line vibration is significantly greater than most of the other
piping. Extra supports are relatively inexpensive as compared to refrigerant loss.

Condensing Unit / Compressor to Wall Support

/ T~

10 x Pipe

wall Factory Diameters

/ Clamp
%

AN

“Incorrect” “Correct”



The following are examples of proper piping layout for typical system configurations

CONDENSING UNIT MOUNTED BELOW TWO EVAPORATORS

LINE SIZE 2- ‘

RISER EXTENDING
NO MORE THAN
6 FEET ABOVE

SUCTION LINE PIPING SHOULD BE EQUAL.
CABINET.

DISTANGE BETWEEN EVAPORATORS,
SLOPE BACK TOWARDS COMPRESSOR
4/4 INCH PER 10 FEET MINIMUM.

LINE SIZE 2

EVAPORATOR #2

EVAPORATOR #1

LINE SIZE 1

CONDENSING UNIT

ADS B CONFIG.dft

CONDENSING UNIT MOUNTED BELOW EVAPORATOR

OPTIONAL
SLOPE BACK 7O COMPRESSOR
4/4 INCH PER 10 FEET MINIMUM. RISER EXTENDING NO MORE
THAN 6 FEET ABOVE CABINET.

EVAPORATOR

LINE SIZE 1

CONDENSING UNIT

13
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CONDENSING UNIT MOUNTED ABOVE EVAPORATOR

FEET MINIMUM

OPTIONAL

RISER EXTENDING NO MORE
‘THAN 6 FEET ABOVE CABINET

CONDENSING UNIT

EVAPDRATOR:

CONDENSING UNIT MOUNTED ABOVE EVAPORATOR
HORIZONTAL LINE RUN IN BUILDING

SLOPE BACK TO GOMPRESSOR
1/4 INCH PER 10 FEET MINIMUM,

OPTIONAL

RISER EXTENDING
ND MORE THAN

6 FEET ABOVE
CABINET,

CONDENSING UNIT

EVAPORATOR

CONDENSING UNIT MOUNTED ABOVE TWO EVAPORATORS

LINE SIZE 1

OPTIONAL
RISER 20 FT.
MAXIMUM.
LINE SI1Z€ 2

RISER EXTENDING
NO MORE THAN
6 FEET ABOVE
CABINET.

SUCTION LINE PIPING

SHOULD BE EQUAL

DISTANCE BETWEEN
EVAPORATORS, SLOPE

BACK TOWARDS COMPRESSOR
1/4 INCH PER 10 FEET MINIMUM.
EVAPORATOR #2

CONDENSING UNIT-

EVAPORATOR #1



Unit Cooler Piping

Pipe size example:

Given: ~10°F Freezer with one system having (2) evaporators
One condensing unit rated at 24,000 BTUH's @ -20°F SST R404A refrigerant.

Two evaporators each rated at 12,000 BTUH's @ 10°F TD,

NOTE: This is a line sizing

13-14 for piping orientation.

example. Use diagrams on page

75 feet of actual line run between condensing unit to first evaporator and 20 feet
of actual line run between the first evaporator and the second evaporator (see

figure below).

How to figure line sizes:

Determine equivalent line run = actual run + valves and fitting allowances.

1.
2,
3,

Determine line size 1 {main line from condensing unit):
1,

Use Line Sizing Tables on pages 16-21 to size lines.

Note any special considerations.

Line size 2

Line size 1

Evap, 2

Main ling from the condensing unit to be sized for the fotal capacity (balance) of 1.

the whole system of 24,000 BTUH's (Table 3 and 3A).

. Refer to 24,000 @75 feet at -20°F SST R404A on the chart.

You will find the suction line to be 1 1/8" and 1/2" liquid line.

pipe and 2 equivalent fest of pipe for each 1 1/8" tee.

Therefore, total equivalent fine run =

Aciual fine run 75 feet
+(6)11/8"ebbows @ 3' 18 feet
+{(1)11/8"tee @2’ 2 fest
Total equivalent line run 95 feet

3/8" and the liquid line stays at 1/2" line.

Evap. 1

. Refer to Table 5A. For every 1 1/8" 90° elbow you must add 3 equivalent feet of

. Refer to Table 3A. For 95 total equivalent feet, the suction line size should be 1

Note: The gray shaded areas on Table 2. For 24,000 BTUH's, the maximum suction
riser is 1 1/8" to insure proper oil return and pressure drop from the bottorn p-trap
to the top p-trap.

5.

¢ (5) addtional 9

Determine line size 2 (evaporators):

Line sizing to each evaporator is based on 12,000 BTUH's and equivaent
run from condensing unit, First evaporator has an 80 ft. run and the second

gvaporator has a 95 ft. run.

Refer to Table 5A. Each 7/8" 90° elbow adds 2 equivalent fest of pipe. Each

1 1/8" 90° elbow adds 3 equivalent feet and a 90° tumn through a 1 1/8" tee

adds 6 equivalent feet.
Actual line run (evap 1) 80 feet
+ (b) 7/8" elbows @ 2' 10 feet
+ (1) 90° fum through tee @ 6' 6 feet i
Total equivalent line run 96 feet
Actual line run (gvap 2) 95 feet :
+(4)11/8"ebows @ 3' 12 feet
Total equivalent line run 107 feet

both evaporators,

Table 3A indicates 1 1/8" suction line and 3/8" liquid line from main line to

Single condensing unit
above two
evaporators

Two evaporators with
a vertical rise less
than 4 feet

Fittings in this system:

*  (6) 90° elbows in main line plus a 90° turn through & tes.

0° elbows fo first evaporator.

e (4)additional 90° elbows to second evaporator.

Table 3 indicates 7/8" suction for the first evaporator and Table 3A indicates 1
1/8" suction for the second evaporator.
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Table 1. Recommended Line Sizes for R-407*

SUCTION LINE SIZE
System SUCTION TEMPERATURE )
Capacity +40 °F +20°F +10°F
BTU/H Equivalent Lengths Equivalent Lengths Equivalent Lengths

25' | 50" | 75" | 100" | 150' | 200' | 25' | 50' | 75' | 100' | 150' | 200' | 25' | 50' | 75' | 100' | 150' | 200'

1,000 38| 38| 38| 38| 38| 38| 38) 38| 38 38|38 38)38)] 38)] 38| 38| 38| 38
3,000 38| 38| 38| 38| 12123 38| 38| 2| 12| v2)38) 38|12 12121 172
4,000 /s 122121238 1/2¢ 12 12 58] 5838 12 12| 58] 58| 58

6,000 /sl 1R 12 12)] 58 812 1) 1/2] 58] 58| 58] 12] 1/2] 58| 58| 58| 58
9,000 2| 12| 5/8| 5/8 | 6/8 | 58 ) 12| 5/8) 68| 78| 78| 78 12| 58| 58 78| 78| 7/8
12000 | 12| 58| 58 | 78| 78 | 78| 58 ) 58| 78| 78| 78| B 58| B V| /| VB T8

15000 | 58| &8 ) 78 | 78| 78| 8| 58 V8| VB (B | Y BB TR B B B T8
18000 | /8 | 78 | 78 | 8| w8 | w8y S8 | VB VB V| TR TRy TR 8| 78| 7/811/8]11/8
24000 | /8| 78| 78 | w8 | 8 | 8| w8 | 78| 78| 78118 1iBY 78| 78| 7B |11/8]11/8]11/8

30,000 781 78y 8| v |18 1tBY 8 T8 TR I8 118118 /8 B | t18|11/8)11/8]11/8
36,000 781 78| 8 |riepiB| 1) 78 8|11t 118 T8 | 11/811/8(11/8]11/8]13/8
42000 | 7/8 [ 78 | 11/8|11/8 118 11/8) 78 78 18118118118 78 {11/8]11/8]11/8113/8]13/8

48,000 78| 78 |11sl1sp11B 118 78 (118118118138 138 7/8 [11/8]|11/8[11/8)13/8}13/8
54000 | 7/8 |11/8|11/8|11/8|11/8)138) 78 |11/811/8|11/8) 138138 11/8|11/8]|11/8]13/8][13/8]13/8
60000 | 7/8 |14/811/8})11/81138|13/8)11/8]11/8)11/8]138|138]13811/8]|11/8|11/8]|13/8]13/8]13/8

66,000 | 7/8 |11/8|11/811/8|13/8|13/811/8111/8(11/8|13/8]13/8|13811/8|11/8]|13/8|138]13/8]158
72000 | 7/8 [11/8 118 11/8 13/8| 138 11/8]11/8])11/8[13/8]|138|13811/8]11/8]138]138]13/8|158
78000 | 7/8 {118 11/8|1381138|13/8])11/8111/8|11/8113/8|13/8]|15/68]11/8]|11/8]|13/8|13/8|15/8]15/8

84000 |11/8)11/8]11/8)13/81138|13/8)11/8]11/8|138]13/8|158|15811/8|13/8]13/8|13/8|158]15/8
90,000 {11/8|11/8|13/8|13/B8|13/8| 158 11/8113/8]13/8|15/8]158|15/8F11/8]13/8|138|158]158] 158
120,000 [ 11/8[13/8}13/8|15/8|15/8|158|13/8|13/8]|15/8]15/68]158]21/81138|15/8]1158|158]|21/8|21/8

150,000 {13/8(13/8|15/8]156/8|15/8|21/8)13/8|15/8|15/8]|15/8]21/8121/8113/8]|15/8]15/8|21/8]21/8]21/8
180,000 | 13/8|13/8)15/8)158|21/8)21/8)13/8|158|158|21/8[21/8]21/815/8]|21/8121/8|21/8}21/8])21/8
210,000 | 13/8| 15/8| 158 21/8|21/8|21/8)158]15/8(|21/8|21/821/8)21/8156/8|21/8{21/8|21/8]|21/8]25/8

240,000 | 15/8 | 15/8 21/8 218 21/8 21/8) 158 |21/8|21/8])21/8]|21/8]|25/8)15/8]21/8]21/8|21/8]|25/8])25/8
300,000 | 15/821/8)21/8|21/8|21/8 12568158 )21/8(21/8|21/8|25/8}25/8])21/8|21/8121/8|25/8|25/8]25/8
360,000 | 15/8|21/8121/8|21/8 258 25/8)21/8)21/8|21/8])25/8]|25/8|25/8)21/8121/83]125/8]25/8|25/8]25/8

480,000 | 21/8|21/8 | 21/8125/8|25/8|25/821/8|25/8|25/8|25@8]31/831/8)21/8{2508]25/8|31/8]|31/8]31/8

600,000 [21/8 | 25/8 | 25/8|25/831/8|31/825/8]25/8]|25/831/8[31/8]31/8§21/8]125/8131/8]31/8]31/8]35/8

* NOTES:
1. Sizes that are highlighted indicate maximum suction line sizes that should be used for risers. Riser size should not exceed horizontal size. Properly placed suction traps must aiso be used for
adequate oil return. All sizes shown are for O.D. Type L copper fubing.
2. Suction line sizes selected at pressure drop equivalent to 2°F. Reduce estimate of system capacity accordingly.
3. If system load drops below 40% of design, consideration 1o installing double suction risers should be made.
4, R407A, R407C, R407F
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Table 1A. Recommended Line Sizes for R-407 (cont.)*

LIQUID LINE SIZE
System
Receiver to Expansion Valve Gapacity
BTU/H
25' 50' 75' | 100' | 150' | 200"
3/8 3/8 3/8 3/8 3/8 38 1,000
3/8 3/8 38 3/8 3/8 3/8 3,000
3/8 3/8 3/8 3/8 38 3/3 4,000
3/8 3/8 3/8 3/8 3/8 3/8 6,000
3/8 3/8 3/8 3/8 3/8 38 9,000
3/8 3/8 3/8 3/8 3/8 3/8 12,000
3/8 3/8 3/8 38 | 38 3/8 15,000
3/8 3/8 3/8 3/8 172 172 18,000
38 3/8 3/8 12 112 12 24,000
3/8 1/2 1/2 12 12 5/8 30,000
3/8 12 1/2 112 5/8 5/8 36,000
3/8 12 172 12 5/8 5/8 42,000
12 12 12 5/8 5/8 5/8 48,000
12 12 1/2 5/8 5/8 5/8 54,000
172 12 5/8 5/8 5/8 5/8 60,000
12 12 5/8 5/8 5/8 7/8 66,000
12 5/8 5/8 5/8 5/8 718 72,000
112 5/8 58 5/8 /8 718 78,000
12 5/8 5/8 5/8 7/8 7/8 84,000
12 b/8 5/8 7/8 7/8 78 90,000
5/8 5/8 7/8 78 78 7/8 120,000
5/8 7/8 7/8 78 718 7/8 150,000
718 7/8 7/8 78 | 11/8 ] 11/8 180,000
7/8 7/8 7/8 8 | 11/8 1118 210,000
7/8 7/8 78 | 118|118 11/8 | 240,000
718 718 | 11/811/8)11/8 300,000
78 (11811811181 11/8] 13/8 | 360,000
78 | 11s 118138138 ] 138 480,000
118 11/8 1138138138 ] 138 600,000
* NOTES:

1. All sizes shown are for O.D. Type L copper tubing.
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Table 2. Recommended Line Sizes for R-448A/R-449A

SUCTION LINE SIZE
System SUCTION TEMPERATURE
Capacity +20°F +10°F -10°F
BTUH Equivalent Lengths Equivalent Lengths Equivalent Lengths

25' | 50' | 75' | 100' | 150' | 200' | 25' | 50' | 75' | 100' | 150' | 200' | 25' | 50' | 75' ] 100' | 150' | 200
1,000 | 3/8 { 3/8 | 3/8 | 3/8 | 38|38 |38 |38 |38 |38 |38 ]| 1/2])38]|38]|38]|12]|12]12

3000 | 38 |38 |12 1212|5838 121212586568 1/2]12)f58]58]| 5 |78
4000 | 38 | 12 |12 |12 | 58| 581212 ) 1/2 |58 |58 )78 Y12 585858 78|78

6000 | 172 | 1/2 | 6/8 y 58 |78 7812|1268 |58 78] 78] 12]58]|58]|78]|78]78
9000 | 58 | /8 { 7/8 | 78 | 78 | /8 58 | 58 | T8y 7B | 7B | /B YSB T8 )TIB | B 78 |11/8
12000 | 5/8 | 78 | 78 { 78 | w8 | 7B | 58| T8 | 78| T8 T8 | 11/BYTB )| TIB| 78| 7B | 11/8]11/8

15000 | 5/8 | 7/8 | 78 | w8 | e |1y 78| 78| 78 | 78 | 11/8 118 78| 78| 7B | 11/8]11/8]11/8
18000 | 7/8 | 78 | 78 | 7/8 {1818y 78 | W8 | T8 |11 1/8 11/ 78| 78 118118 11/8)13/8
24000 | 7/8 | 7/8 | 78 |1 11s|11/8) 78 81818 1/8 138 78 [11/8|11/8)11/8]|13/8|13/8
30000 | 7/8 | 7/8 {11/8|11/8|11/8 138 7/8 [11/8]11/8)11/8]13/8]|13/811/8|11/8]11/8[13/8]13/8]13/8

36000 | 7/8 [11/8)11/8|11/8|13/8)13/8 11/8]11/8]11/8]138]|13/8]|13/B8F11/8]11/8]13/8[13/8]13/8]15/8
42000 |1i/8|11/8|11/8|13/8|13/8 138 11/8|11/8]13/8]13/8[138]158)11/8]13/8]|13/8[13/8]158]15/8

48000 | 11/8[11/8|13/8|13/8| 138138 11/8]11/8]138]13/8]|15/8)158§11/8]|13/8]13/8|13/8]15/8]15/8
54,000 |11/811/8)13/8|13/8[13/8| 158 11/8]13/8]138]|138]|158]158]13/8|138|138]|158]158]158
60000 f11/8|11/8|13/8[13/8|156/8]|15/8|11/8[13/8[138]15/8][15/8|158]13/8]13/8]|15/8[158]158]21/8

66,000 [11/813/8|13/8|13/8|158 ) 158)11/8]13/8]13/8]|158]|15/8]|15/8§13/8]|158]158|15/8]15/8]158
72,000 {11/8]13/8[13/8| 1568 |15/8]158]11/8]13/8]|158]|158]158|15/8]13/8|158|158]|158| 15811158
78000 [ 11/8|13/8|13/8[15/8|156/821/8)13/8]113/8[156/8]|15/8]15/8]21/8)13/8115/8]|15815/8]156/8]21/8

84000 |11/8|13/8| 158|158 |15/8]21/8 13/8|13/8[156/8 1568 [21/8]21/813/8|15/8]158|158]21/8]21/8
90,000 [13/8)13/8) 158|158 |21/8)21/8)13/8|156/8|156/8]15/8]21/8]21/8)15/8]|15/8]|15/8]21/8]21/8]25/8
120,000 | 13/8 | 15/8 | 15/8 | 21/8|21/8|21/8§13/8)15/8|21/8|21/8|21/8|21/8]15/8]21/8|21/8|21/8]25/8]25/8

150,000 | 15/8 | 15/8121/8[21/8|21/8|21/8 158 |21/8121/8]21/8|21/8|258])21/8|21/8]|21/8]|25/8]25/8|258
180000 [ 15/8 [ 21/8|21/8|21/8|21/8 {25/ )15/8]21/8121/8]|21/8]|25/8]|25/8]21/8]|21/8|25/8]25/8]25/8]31/8
210000 | 15/8 | 21/8 | 21/8|21/8|25/8 | 256/8 21/8|21/8(21/8]|25/8|25/8]25/8])21/8]|21/8]258]25/8]31/8]31/8

240000 | 15/8 | 21/8[21/8|21/8|25/8]25/8021/8)21/8|25/8]25/8|25/8|25/8)21/8]|25/8]25/8|256/8]131/8]31/8
300,000 |21/8|21/8|25/8|25/825/8|31/821/8]|256/8]25/8]258|31/8]3 18| 25/8 258 | 258 [ 31/8 | 31/8 | 35/8
360,000 | 21/8 | 21/8 ) 25/8 | 25/8|31/8|31/8f21/8)25/8|25/825/8]|31/8]31/8}25/8]25/8]31/8|31/8]358]35/8

480,000 [21/8 | 25/8 | 25/8|31/8|31/8|35/8)25/8 258|258 ]25/8)35/8|358)25831/8]31/8(35/8]35/8]41/8

600,000 [ 25/8 | 25/8 | 31/8|31/8|35/8|35/8}25/81258(31/8]31/8]35/8]358]31/8131/8]|31/8|35/8]41/8]41/8
* NOTES:

1. Sizes that are highlighted indicate maximum suction line sizes that should be used for risers. Riser size should not exceed horizontal size. Properly placed stiction traps must also be used for
adequate ol return, All sizes shown are for O.D. Type L copper tubing.

2. Suction line sizes selected at pressure drop equivalent to 2°F. Reduce estimate of system capacity accordingly.

3. If system load drops below 40% of design, consideration 1o installing double suction risers should be made.

4, R407A, R407C, R407F
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Table 2, Recommended Line Sizes for R-448A/R-449A (cont.)*

System
Capacity
BTUH

SUCTION LINE SIZE

SUCTION TEMPERATURE

-20°°F
Equivalent Lengths

-30°°F
Equivalent Lengths

-40°F

Equivalent Lengths

25'

50'

75'

100"

150

200’

25

50' | 75° | 100" | 150'

200

25

50'

75'

100’

150'

200'

1,000
3,000
4,000

3/8
1/2
12

3/8
1/2
5/8

112
5/8
5/8

1/2
5/8
7/8

172
7/8
7/8

12
7/8
718

3/8
12
5/8

38 | 12 | 12| 12
142 | 58 | 5/8 | 7/8
58 | 58 | 7/8 | 7/8

5/8
7/8
7/8

3/8
12
172

1/2
12
5/8

12
5/8
5/8

1/2
5/8
7/8

5/8
7/8
78

5/8
7/8
718

6,000
8,000
12,000

5/8
5/8
7/8

5/8
7/8
7/8

7/8
7/8
7/8

7/8
7/8
11/8

7/8
11/8
11/8

7/8
11/8
11/8

5/8
5/8
7/8

/8 | 78 | 718 | 7/8
8 | 78 | 78 |11/8
78 | 78 |11/8111/8

778
11/8
11/8

5/8
5/8
7/8

5/8
718
7/8

7/8
7/8
7/8

718
7/8
11/8

7/8
11/8
11/8

11/8
11/8
11/8

15,000
18,000
24,000

718
7/8
11/8

7/8
11/8
11/8

11/8
11/8
11/8

11/8
11/8
13/8

11/8
13/8
13/8

13/8
13/8
13/8

7/8
718
11/8

78 |11/8|11/8]11/8
11/8|11/811/8113/8
11/8|11/8)13/8113/8

13/8
13/8
13/8

7/8
7/8
11/8

7/8
11/8
11/8

11/8
11/8
11/8

11/8
11/8
13/8

11/8
13/8
13/8

13/8
13/8
13/8

30,000
36,000
42,000

11/8
11/8
11/8

11/8
11/8
13/8

11/8
13/8
13/8

13/8
13/8
15/8

13/8
13/8
15/8

15/8
15/8
15/8

11/8
11/8
11/8

11/8113/8|13/8|13/8
13/8)13/8|13/8]13/8
13/8]138]13/8]15/8

15/8
15/8
15/8

11/8
11/8
11/8

11/8
13/8
13/8

13/8
13/8
13/8

13/8
13/8
13/8

13/8
15/8
15/8

15/8
156/8
15/8

48,000
54,000
60,000

11/8
13/8
13/8

13/8
13/8
13/8

13/8
15/8
156/8

15/8
15/8
15/8

15/8
15/8
15/8

15/8
15/8
21/8

11/8
13/8
13/8

13/8|138]13/8]115/8
13/8113/8]|15/8]15/8
13/8115/8|15/8]15/8

15/8
21/8
21/8

11/8
13/8
13/8

13/8
13/8
13/8

13/8
13/8
15/8

13/8
15/8
15/8

15/8
15/8
15/8

15/8
21/8
21/8

66,000
72,000
78,000

13/8
13/8
16/8

15/8
16/8
15/8

15/8
15/8
15/8

15/8
15/8
15/8

15/8
15/8
21/8

21/8
21/8
21/8

13/8
13/8
15/8

156/8|158|15/8] 158
158|158 15/8]15/8
158158 |156/8]21/8

21/8
21/8
21/8

13/8
13/8
15/8

15/8
156/8
15/8

15/8
15/8
15/8

15/8
15/8
15/8

15/8
15/8
21/8

21/8
21/8
21/8

84,000
90,000
120,000

156/8
15/8
15/8

15/8
15/8
21/8

15/8
21/8
2178

21/8
21/8
21/8

21/8
21/8
25/8

21/8
25/8
25/8

15/8
15/8
15/8

15/8115/8|21/8]21/8
21/8121/8|21/8]|21/8
21/821/8121/8|25/8

21/8
25/8
25/8

15/8
15/8
15/8

156/8
15/8
21/8

15/8
21/8
21/8

21/8
21/8
21/8

2178
21/8
25/8

21/8
25/8
25/8

150,000
180,000
210,000

21/8
21/8
21/8

21/8
21/8
25/8

21/8
25/8
258

25/8
25/8
25/8

25/8
25/8
31/8

25/8
31/8
31/8

21/8
21/8
21/8

21/8121/8|25/8]25/8
21/8|25/8]25/8]25/8
25/8)258125/8]31/8

25/8
31/8
31/8

21/8
2178
2178

21/8
21/8
25/8

25/8
25/8
25/8

25/8
25/8
25/8

25/8
25/8
31/8

25/8
31/8
31/8

240,000
300,000

360,000

21/8
25/8

25/8

25/8
25/8

25/8

25/8
25/8

31/8

25/8
3178

35/8

31/8
35/8

35/8

31/8
35/8

41/8

25/8
25/8

25/8

25/8125/8]31/8]31/8
25/8131/8]|31/8|35/8

31/8|35/8]35/8|35/8

35/8
41/8

41/8

25/8
258
258

25/8
25/8

31/8

25/8
31/8
35/8

31/8
35/8

35/8
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41/8

35/8
41/8
41/8
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600,000

25/8

31/8

31/8

31/8

31/8

31/8

35/8

35/8

35/8

35/8

41/8

41/8

31/8

31/8
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35/8
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41/8

41/8

41/8

41/8

41/8

51/8
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Table 2A. Recommended Line Sizes for R-448A/R-449A

LIQUID LINE SIZE
System
Receiver to Expansion Valve Capacity
BTU/H
25' 50 75' | 100' | 150' | 200'
3/8 3/8 3/8 3/8 3/8 3/8 1,000
3/8 3/8 3/8 3/8 3/8 3/8 3,000
3/8 3/8 3/8 3/8 3/8 3/8 4,000
3/8 3/8 3/8 3/8 3/8 3/8 6,000
3/8 |.38 3/8 3/8 3/8 3/8 8,000
3/8 38 38 3/8 3/8 3/8 12,000
38 3/8 3/8 3/8 3/8 1/2 15,000
3/8 3/8 38 3/8 112 172 18,000
3/8 3/8 12 12 12 12 24,000
3/8 3/8 12 12 1/2 12 30,000
38 12 12 1/2 12 12 36,000
3/8 172 112 12 1/2 5/8 42,000
12 12 12 12 12 5/8 48,000
12 172 172 172 5/8 5/8 54,000
12 12 12 5/8 5/8 5/8 60,000
172 12 5/8 5/8 5/8 5/8 66,000
12 12 5/8 5/8 5/8 5/8 72,000
172 12 5/8 o/8 5/8 7/8 78,000
12 58 5/8 5/8 5/8 7/8 84,000
1/2 5/8 5/8 5/8 7/8 7/8 90,000
5/8 5/8 5/8 7/8 7/8 78 120,000
5/8 7/8 7/8 718 78 7/8 150,000
5/8 7/8 7/8 7/8 7/8 | 11/8 1 180,000
78 778 7/8 718 7/8 | 11/8 | 210,000
718 7/8 778 78 1118 | 11/8 ] 240,000
7/8 78 |1 11/8 1118 11/8 1 300,000
/8 78y 118118118 11/8 ] 360,000
1181118 | 11/8 11181 13/8 ] 138 | 480,000
118 11/8111/8]13/8]13/8)13/8] 600,000
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Table 3. Recommended Line Sizes for R-404A and R-507 *

SUGTION LINE SiZE
System SUCGTION TEMPERATURE
Capacity +40°F +20F +10F oF
BTU/H Equivalent Lengths Equivalent Lengths Equivalent Lengths Equivalent
25' | 50' | 75" | 100" | 150° | 200" | 25 | 50’ | 75' | 100' | 150" | 200" | 25" | 50' | 75' | 100' [ 150" 200' | 25' | 50' | 75'
1,000 8 |38 38| 38|38 | 38|38 |38|38| 38|38 [12|38|38|38]|1/2|12]|12]38]238]12
3,000 38 | 38|12 1212 | 5838|1212 1258 |58 |12 ]| 1258158 )58 78|12} 12|58
4,000 I 12| 1| 5B | 5B 1R 2|12 58 | 58 |78 1/2]58 |58 |58 | 78| 78 |1/2| 58|58
6,000 V2 [ 12) 58| 58|78 78] 12|12 |58 58 |78 |78 |12]58) 68|78 | 78| 78|58 58|78
9,000 58 | 58| 78 78| 78 | 78| b8 5B 8| T8 | B | TB|SB | T TR TE ) TB|[11B] 6B BB
12000 | 58 | 78| 78 78 | 78 | 78| 58| 7B |78 78 | 8 18| 78 | 78| 78| 78 | 118118 TR 7B | T8
15000 | o8 |78} 78| TR T8 |18 7B | 78 78| T8 | 118 (1B 78 | 78| 7B [11/8) 118118} 78| 7B [118
18000 | 78 | 7i8 | 78| 78 (118 11/8) 78| 78 178 | 1/8 18 |18 7B | /8 | 11/B)11/8) 11/8] 138 7/8 | 11/8]11/8
24000 | 78 | 7/8 | 78 | 11/8[11/8 | 11/8) 7/8 [11/8|11/8) 11/8[11/8 {13/8] 7/8 |11/8]11/8|11/8) 13/8]13/8{11/8] 11/8]11/8
30000 | 7/8 | 7/8 {11/8) 11/8111/8 1 13/8) 78 qlis| 118 138 |18 |18 |18l 118|138 | 1358 18 [118[ 11/8[11/8
36000 [ 7/8 [11/8[11/8] 11/8[13/8 | 13/8)11/8[11/8[11/8| 13/8[13/8 |138|11/8]|11/8]| 138|138 13/8] 158|118 11/8]13/8
42,000 |11/8|11/8111/8| 13/8(13/8 | 138]|11/8[11/8[13/8] 13/8 | 13/8 {158 [11/8[13/8|13/8[13/8| 158( 158]11/8| 13/8|13/8
48000 |11/8|11/8(13/8) 13/8|13/8 | 13/8|11/8|11/8[13/8| 13/8 {158 (158[11/8)138;13/8(13/8| 158|158|11/8] 13/8|13/8
54000 |11/8{11/8|13/8| 13/8(13/8 | 15/8]11/8(13/8(13/8] 13/8 (158 |158|13/8]|13/8]| 138|168 | 158|158 13/8] 13/8| 158
60,000 | 11/8[11/8[13/8]| 13/8] 158 | 158]11/8[13/8[13/8] 158 {158 1156/B8[13/8]13/8|158]158| 158]21/8]13/8]| 13/8|15/8
66,000 |11/8]13/8|13/8] 138|158 | 16/8]11/8|13/8{13/8( 158 | 158 (158138158 158(158 | 158]| 158|13/8| 15/8(15/8
72000 |11/8|13/8|13/8| 168158 | 158 11/8{13/8(15/8) 158|158 |158|13/8|158| 158|158 | 158] 158 13/8] 15/8|15/8
78,000 | 11/8|13/813/8]| 158 15/68 | 21/8[13/8|13/8]15/8| 15/8 | 156/8 {21/8|13/8|156/8{ 158 (1568 | 158]21/8]15/8] 158|158
84000 [11/8]13/8| 158 158158 21/8}13/8|13/8(15/8( 158 (21/8 [21/8(13/8(158| 158158 21/8|21/8|15/8] 15/8(15/8
90,000 |13/8(13/8]15/8| 15/8(21/8|21/8)13/8]15/B8(158| 158 |21/8 |21/8|15/8|158|158|21/8| 21/8] 258 (15/8} 15/8/21/8
120,000 | 13/8| 158 15/8121/8|21/8 | 21/8)13/8|158]21/8| 21/8 | 21/8 |21/8|15/8]21/8]21/8|21/8 | 25/8( 25/8 | 15/8[ 21/8[21/8
150,000 | 15/8115/8{21/8| 21/8|21/8 [ 21/8| 15/8|21/8|21/8} 21/8 | 21/8 | 258 |21/8|21/8|21/8|25/8 | 2581 25/8 [21/8[ 21/8)21/8
180,000 | 1548 |21/8(21/8f 21/8121/8 | 25/8| 15/8121/8[21/8| 21/8 | 25/8 {258 21/8121/8|25/8 258 | 258 31/8 [21/8( 21/8(258
210,000 | 158(21/8|21/8] 21/8|25/8 | 25/8]21/8|21/8|21/8] 25/8 | 25/8 |25/8]21/8|21/8]258 (258 | 31/8] 31/8 |21/8] 25/8{25/8
240,000 115/8(21/8]21/8| 21/8| 25/8 | 25/8|21/8(21/8|25/8| 25/8 | 25/8 [25/B8|21/8 [25/8)25/8 (258 | 31/8( 31/8|21/8] 25/8|25/8
300000 |21/8]21/8| 25/8| 258 | 25/8 | 31/8) 21/8| 25/8(25/8) 25/8 | 31/8 {31/8|25/8 [25/8] 25/8]31/8 | 31/8| 35/8 [25/8] 25/8| 25/8
360,000 | 21/8|21/8] 25/8{ 25/8|31/8 [ 31/8]21/8]25/8|25/8| 25/8 | 31/8 |31/8|25/8 |25/8(31/8]31/8| 35/8] 35/8]25/8] 25/8]31/8
480,000 | 21/8 | 25/8| 25/8) 31/8(31/8 | 35/8) 25/8 | 25/8(25/8| 25/8 | 35/8 {35/8|25/8)31/8131/8)35/8| 35/8| 41/8]25/8] 31/8/31/8
600,000 | 258 |258]31/8) 31/8| 35/8 | 35/8] 25/8]258]|31/8| 31/8 [ 358 [35B8[31/8[(31/8]31/8[(358 | 41/8] 41/8|31/8} 31/8)31/8
* NOTES:

1. Sizes that are highlighted indicate maximum suction line sizes that should be used for risers. Riser size should not exceed horizantal size. Properly placed suction traps must also be

used for adequate oil refurn.

All sizes shown are for 0.D. Type L capper tubing.
2. Suction line sizes selected at pressure drop equivalent to 2F. Reduce estimate of system capacily accordingly.

3. If system load drops below 40% of design, consideration to installing double suction risers should be made.
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Table 3A. Recommended Line Sizes for R-404A and R-507 (continued) *

SUGTION LINE SIZE LIQUID LINE SIZE
SUCTION TEMPERATURE . Receiver to
— _ System
-20°F -30°F -40°F Expansion Valve Capacity
Lengths Equivalent Lengths Equivalent Lengths Equivalent Lengths BTU/H

100" | 150' | 200' | 25' | 50' | 75' 100' | 150' | 200' | 25' 50' 75' | 100' | 150' | 200" |25' | §0' | 75" |100'|150' | 200
V2 | 12 |12 |38 38 [ 1R 172 | 12 58 |38 (12 | 12 | 1/2 | 58 |58 |38 (38|38 |38]|38 |38 1,000
58 | 78 | 78 | 12| 172 | 58 58 | 78 7/8 | 1/2 | 12 ) 58 | 58 | 7/8 | 7/8 {38 |38138]38|38 |38 3,000
78 | 78 | 7/8 | 58| 58 | 58 |78 78 | 1/2 | 58 | 68 | 78 ) 7B |78 |38 38|38 38138 |38 4,000
78 78 | 7/8 | 58 | 58 |78 m )7’ 7/8 |58 | 58 | 78 | 78 | 78 [11/8 [3/8 |38 38 |38|38 |38 6,000
78 | 11/8|11/8] 58 1 78| 78 78 (11/8 | 118|568 | 78| T | 78 |11/8|11/8 |3/8 |38 38|38 |38 |38 9,000
1l rvel1s{ 8 78 8 L 118|118 | 118 7/8 | 78 | 78 | 11/8 | 11/8]|11/8 [3/8 138383838 |12 12,000
118118138 78 78 | 118 118 | 11/8 [ 13878 | 78 (118 | 11/8111/8|13/8 |38 |38 | 38|38 |12 |12 15,000
118 138138 7/8 | 11/8111/8 | 11/8 1138 | 13878 (118 11/8 1 11/8 | 138|138 [3/8 |38 (38| 12|12 |12 18,000
13/8(13/8|13/8711/811/8|11/8 | 13/8 |13/8 | 13/8]11/8 [ 118 [ 11/8 | 13/8 [ 138|138 |38 |38 | 12 |12 |12 | 12 24,000
13/8 { 13/8115/8|11/8]11/8]13/8 | 138|138 [158(11/8 | 11/8] 1381138 (138158 |38 | 12|12 | 1212 | 112 30,000
13/8| 138|158 |11/81138(13/8 | 13/8 (138 | 158 |11/8|13/8( 13/8|13/8 158|158 |1/2 |12 (121212 |58 36,000
15/8| 158158 |11/8]13/8|13/8 | 13/8 | 158 | 158 |11/8 |13/ | 13/8 | 138 [ 158|158 |12 {1/2 |12 | 1/2| 58 | 58 42,000
15/8 | 1568|158 |11/8( 138|138 | 138 (158 | 158 |11/8 {138 | 138|138 {158 (158 |1/2 |1/2] 1/2 |58 |58 | 58 48,000
15/81 15/8|15/8(13/8} 1381138 | 158 ;158 | 21/8113/8 | 13/8 | 138|158 | 158|218 |12 (12|12 |58 |58 | 58 54,000
15/8] 158 [21/8]13/8| 138|158 | 158 | 158 | 21/8|13/8 | 138|158 | 158 | 158 |21/8 |1/2 |12 |58 15858 | 58 60,000
1 581 158(21/8113/8 (158|158 | 158 | 158 [21/8(13/8 (158|158 | 158 (1581218 |1/2 | 1/2| 58 | 58 | 58 | 58 66,000
15/8( 158 (21/813/81 158|158 | 158 | 158 | 21/8|13/8 158 158 | 158 | 158 |21/8 |1/2 (58| 58 | 58 | 58 | 58 72,000
168 21/8121/8 1158158158 | 158 |21/8 | 21/8 158 [ 158 | 158 | 15/8 [ 21/8121/8 |58 |58 | 58 | 58 | 58 | 7/8 78,000
21/8| 21/8{21/8|158| 158|158 ] 21/8 |21/8 | 21/83|15/8 | 158 | 158 | 21/8 | 21/8 (21/8 |58 |58 | 58 | 58 | 7/8 | 78 84,000
21/8 21/8)25/8 {158 {21/8)21/8 | 21/8 | 21/8 | 258 (15/8 | 15/8 )| 21/8 | 21/8 | 21/8 [25/8 |58 |58 | 58 | 7/8 | 7/8 | 7/8 90,000
21/8 [ 26/8|25/8 |158[21/8|21/8 | 21/8 | 25/8 | 25/8 |16/ |21/8 | 21/8 | 21/8 | 25/ |258 |58 |58 | 7/8 | 7/8 | 7/8 | 7/8 120,000
25/8{ 258|258 |21/8)21/8121/8 | 25/8 (25/8 | 25/8|21/8 | 21/8 | 25/8 | 25/8 | 25/8 {25/8 |58 | 7/8 ) 7/8 | 7/8 | 7/8 |11/8] 150,000
25/8 | 25/8(31/8|21/8|21/8 |25/8 | 25/8 | 25/8 | 31/8121/8 [ 21/8 | 25/8 | 25/8 | 25/8 (31/8 |7/8 | 7/8 | 7/8 | 7/8 |11/8 [11/8] 180,000
258131/8131/8|21/8]25/8|258 | 26/ |31/8 | 31/8|21/8 | 25/8 258 258 [31/8131/8 |7/8 {7/8 | 7/8 {11/8|/11/8]|11/8] 210000
258 31/8)|31/8 258 (258|258 | 31/8 131/8 | 358 [25/8 258|258 |31/8(31/8|358 |7/8 | 7/8 |11/8(11/8(11/8113/8] 240,000
31/8{ 3581358258 (25B8(31/8 | 31/8 | 358 { 41/8|25/8 | 25/8 | 31/8 | 35/8 [ 35/8 141/8 |7/8 |11/8)11/8111/8)13/8|13/8| 300,000
35/ | 35/8)41/8 125/8[31/8131/8 | 35/8 | 35/8 | 41/8 |25/8 | 31/8 | 3518 {358 [ 41/8 |41/8 1/8{11/8]11/8]13/8)13/8 |15/8] 360,000
35/8( 358 41/8|31/8(35/8|35/8 | 41/8 [ 41/8 | 41/8 |31/8 | 35/8 | 35/8 | 41/8 | 41/8 |41/8 [11/8|11/8(13/8{13/8|15/8 |15/8] 480,000
35/8| 35/8]41/8131/81358(358 | 41/8 | 41/8 | 51/831/8 (358|358 |41/841/8|51/8 |11/8(13/8]{13/8/15/8[158 [158] 600,000

* NOTES:

1. Sizes that are highlighted indicate maximum suction line sizes that should be used for risers. Riser size should not exceed horizontal size.
Properly placed suction traps must also be used for adeguate ofl return.
All sizes shown are for O.D. Type L copper tubing.

2. Suction line sizes selecled at pressure drop equivalent to 2°F. Reduce estimate of system capacity accordingly.

3. If system load drops below 40% of design, consideration to installing double suction risers should be made.
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Table 4. Weight of Refrigerants in Gopper Lines During Operation (Pounds per 100 Lineal feet of type"L" tubing)

Line Size Suction Line at Suction Temperature

0.D. Liquid . - . - .
in Inches Refrigerant Line -40°F -20°F 0F +20°F +40°F

R-507/R-404A 3.4 .03 04 .06 .09 13

3/8 R-407 38 .02 .03 .04 06 09

R-448A/R-449A 3.6 02 .03 04 06 09

R-507/R-404A 6.3 .04 07 13 16 24

1/2 R-407 7.0 03 .05 .08 A1 A7

R-448A/R-449A 6.7 .03 .05 07 1 16

R-507/R-404A 10.2 07 1 A7 25 .35

5/8 R-407 1.2 .05 .08 A2 18 .26

R-448A/R-449A 10.8 05 .08 12 18 26

R-507/R-404A 211 .07 1 A7 15 .35

7/8 R-407 23.3 .05 .08 12 18 26

R-448A/R-449A 223 10 .16 25 37 54

R-507/R-404A 36.1 15 23 37 b1 72

11/8 R-407 39.7 10 16 25 37 54

R-448A/R-449A 38.1 A7 27 42 63 92
R-507/R-404A 549 .26 .39 63 .86 1.24

13/8 R-407 60.5 A7 27 43 63 .93
R-448A/R-449A 58.0 .25 41 64 96 1.40
R-507/R-404A 77.7 40 .b8 95 132 1.87

15/8 R-407 85.7 26 M .65 .96 1.43
R-448A/R-449A 82.1 .36 .58 90 1.36 1.98
R-507/R-404A 135 .56 .82 1.35 1.86 2.64

21/8 R-407 149 .36 57 91 1.38 2.01
R-448A/R-440A 143 62 1.01 1.57 2.36 3.44
R-507/R-404A 209 .98 1.43 2.35 3.23 4.58

25/8 R-407 230 .63 1.00 1.60 2.38 3.49
R-448A/R-449A 220 .96 1.56 2.42 3.65 5.30
R-507/R-404A 298 1.51 2.21 3.62 5.00 7.07

31/8 R-407 328 .98 1.55 2.46 3.67 5.39
R-448A/R-449A 314 137 222 3.45 5.20 757
R-507/R-404A 403 2.16 3.15 517 714 9.95

35/8 R-407 444 1.40 2.23 3.50 5.23 8.27
R-448A/R-440A 425 1.86 3.01 4,67 7.04 10.24
R-507/R-404A 523 3.80 5.55 9.09 12.58 13.61

41/8 R-407 577 2.45 3.92 6.17 17.80 9.23
R-448A/R-449A 552 240 3.89 6.05 9.1 13,25
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Table 5. Pressure Loss of Liquid Refrigerants in Liquid Line Risers (Expressed in Pressure Drop, PSIG, and Subcooling Loss, °F).

Liquid Line Rise in Feet
10' 15! 20 25' 30 40 50' 75' 100'
Refrigerant | PSIG | °F |PSiG| °F |Psia| °F |PsiG| F [Psic| °F [PSIG| °F |PS&| °F [PSiG| °F |PSIG| °F
R-134A 4.9 2.0 7.4 29 9.8 4.1 123 | 52 | 147 | 63 | 197 | 88 | 246 | 11.0 | 368 | 17.0 | 491 | 237
R-507/R-404A | 4.1 1.1 6.1 16 8.2 2.1 102 | 27 122 | 33 163 | 4.1 204 | 56 | 306 | 83 | 408 | 11.8
R-407 43 14 6.4 2.0 8.5 27 | 106 | 34 | 128 | 441 170 | 54 | 21.3 | 68 | 39.1 | 10.1 | 425 | 135
R-448A/R-443A | 4.3 1.1 8.5 17 87 2.3 108 | 28 130 | 34 174 | 45 | 217 | 56 | 326 | 83 | 435 | 109
Note: Based on 110 liquid temperature at bottom of riser.
Table 6. Equivalent Feet of Pipe Due to Valve and Fitting Friction
Copper Tube, O.D., Type “L° 12 5/8 7/8 1 11/8|13/8]15/8|21/8]|258)31/8]358)|418|51/8161/8
Glabe Valve (Open) 14 16 22 28 36 42 57 69 83 99 118 138 | 168
Angle Valve (Open) 7 9 12 15 18 21 28 34 42 49 57 70 83
90" Turn Through Tee 3 4 5 6 8 9 12 14 17 20 22 28 34
Tee (Straight Through) or Sweep Below 75 1 15 2 25 3 35 4 5 6 7 9 1
90" Elbow or Reducing Tee (Straight Through) 1 2 2 3 4 4 5 7 8 10 12 14 16
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Optional Controls

Head Pressure Gontrol

A. Dual Valve System

The system employs an ORI (open on rise of inlet pressure) valve and an ORD ( open
on rise of differential pressure) valve.

When operating below the head pressure set point, the ORI valve restricts refrigerant
flow. As refrigerant backs up and floods the condenser, the discharge pressure
Increases. If the refrigerant flow is sufficiently restricted, the ORD valve bypasses
refrigerant discharge gas downstream of the ORI, Bath valves will modulate to
maintain the discharge pressure sefting.

This system requires additional refrigerant to flood the condenser during low ambient
operation. See the Refrigerant Charging Section for more information.

ORI valve adjustrment should be made with a gauge connected to the discharge
port of the compressor. Adjustments should be made during mild or low ambient
conditions, It may be beneficial to temporarily turn on additional condenser fan(s) to
lower the discharge pressure below the desired set point.

Turn the adjustment stem on the ORI with a hex wrench. Clockwise rotation wil
increase and counterclockwise will decrease the discharge pressure setting.

If adjustments are made during warm ambient conditions, it may not be possible to
adjust the ORI valve as low as desired. Readjustment may be necessary once cooler
conditions prevail.

Typical ORI discharge pressure settings are 150 to 180 psi. The factory default
pressure fan cycle settings (controlled by liquid refrigerant pressure) are appropriate
for this range.

If outside of this adjustment range, the condenser fan settings may need to be
changed. Note that the liquid pressure will be approximately 20 psi lower than the
discharge pressure during low ambient conditions.

If desired, the first fan may be re-programmed to operate with the compressor.

Figure 6. Dual Valve Piping Arrangement
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B. Ambient Fan Cycle Control

This is an automatic winter confrol method which will maintain a condensing pressure
within reasonable limits by cycling fan motors in response to outside air temperature.
The thermostal(s) should be field adjusted to shut off the fan when the condensing
temperature is reduced to approximately 90F. Table 6 fists default seitings. These seftings
are approximate as they do not take into account variations in load.

CAUTION: For Ambient Fan Cycling; Under no circumstance
should all condenser motors be allowed to cycle off
on one control. At least one motor shall be wired to

operate at all times. Under most circumstances, the
condenser motar nearest the inlet header should
remain on whenever the compressor is operating.

Table 7. Ambient Fan Cycle Default Thermostat Settings

Thermostat Settings °F Gut-In
Models Fan #1 Fan #2 Fan #3 Fan #4
2 Fan Units ON 50 - -
3 Fan Units ON 50 80 -
4 Fan Units ON 50 60 70

Note: Cut-out temperature is °F below cut-in temperature

C. Phase Loss Monitor

The combination phase sequence and loss monitor relay protects the system against
phase loss (single phasing}, phase reversal (improper sequence) and low voltage
(brownout). When phase sequence is correct and full line voltage is present on all
three phases, the refay is energized as the normal condition indicator light glows.

Note: If compressor fails to operate and the normal condition indicator light on the
phase monitor does not glow, then the supplied electrical current is not in phase with
the monitor. This problem is easily corrected by the following steps:

1. Turn power off at disconnect switch

2. Swap any two of the three power input wires

3. Turn power on. Indicator light should glow and compressor should start

4, QObserve motors for correct rotation

D. Evaporator Powered From Gondensing Unit

The system may be optionally ordered with the evaporator contral contactors
mounted in the condensing unit electrical box instead of the evaporator. This
arrangement may be desirable for retrofit installations or applications where evaporator
access Is limited.
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Optional Gontrols

E. Copeland Demand Gooling for Discus L6 Models

Energy efficiency regulations drive continuous change in the availability of refrigerants
to the marketplace, With the introduction of R-22 as a replacement for R-502
compressors began to experience internal discharge temperatures that exceed the
safe operational limits for long term stability of refrigerant oil. In response to this
Demand Cooling was developed as a reliable method to keep discharge temperatures
reduced to a safe level without inhibiting the operating fimits of the compressor, With
the phase out of R-22, the following refrigerants have become viable alternatives:
R-407A/C/F and R-448A/449-A, All of these refrigerants require special attention to
discharge temperature control. Also forthisreasonsuctiontoliquid heat exchangers are
not recommended unless they are necessary o prevent another potential problem.

The Gopeland Demand Gooling System

Copeland's demand cooling system uses modern slectronics to provide a

reliable, cost-effective solution to this problem. It is required for all single

stage required for all single stageR-22,R-407A/G/ForR-448A/449-A applications
with saturated suction temperatures below OF.

The Demand Cooling module uses the signal of a discharge head temperaitire
senser to monitor discharge gas temperature. If a critical temperature is reached,
the module energizes along life injection valve which meters a controlled amount of
saturated refrigerant info the compressor suction

cavity to cool the suction gas. Refer to Figure 13.

This process controls the discharge temperature to a safe level. If, for some

reason, the discharge temperature rises above a preset maximum level,

the Demand Cooling module will turn the compressor off (requiring a manual reset)
and actuate its alarm contact. To minimize the amount of refrigerant which must

be injected, the suction gas cooling process is performed after the gas has passed
around and through the motor.

Operating Range

Demand Cooling is designed to protect the compressor from high discharge
temperatures over ihe evaporating and condensing temperature ranges shown in
Figure 12 at a maximum return gas temperature of 65,

Figure 12. Demand Cooling Injection

130~

120

110~

100

The area above each return
gas temperature line shows
the approximate range of
Demand Coaoling Injections.

60 = -40 -30 -20 -10 0
Evaporating Temperature (°F)

Condensing Temperature (°F)
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Demand Gooling System Design

When Demand Cooling operates, it “diverts” refrigeration capacity in the form of
injected safurated refrigerant from the evaporator to the compressor, The effect of this
diversion on evaporator capacity is minimal because the diverted capacity s used to
cool the gas entering the compressor. As the gas is cooled, it naturally becomes more
dense, increasing the mass flow through the compressor, which partly compensates
for the capacity diverted from the evaporator,

1. Compressor Return Gas Temperature: Suction lines should be well
insulated to reduce suction line heat gain. Return gas superheat
should be as low as possible consistent with safe compressor
operation,

2. Condensing Temperatures; It is important when using R-22, R-407
AC/F or R-448A/449A as a low temperalure refrigerant that
condensing temperatures be minimized 1o reduce compression ratios
and compressor discharge temperature.

3. Suction Pressure: Evaporator design and system control settings
should provide the maximum suction pressure consistent with the
application in order to have as low a compression ratio as possible.

In most cases, with floating head systems v/here condensing temperatures

are low during most of the year, Demand Cooling will operate primarily as

a compressor protection control much as the ol failure control protects the
compressor during periods of low oil pressuire. Demand Cooling will be

allowed to operate only during those periods when condensing temperatures

and refurn gas temperatures are high or in periods where a system failure

(such as an ice evaporator, an expansion valve which does not control superheat,
blocked condenser, or a failed condenser fan) raises condensing temperatures or
refum gas temperatures to abnormally high levels or lowers suction pressure fo
abnormally low levels,

Figure 13. Single Stage Internal Refrigerant Injection

Compressor

Temp Sensor

Evaporator
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Wiring Installation

Field Wiring

WARNING: All wiring must be done in accordance with

applicable codes and local ordinances.

The field wiring should enter the areas as provided on the unit. The wiring diagram for
each unit is located on the inside of the elecirical panel door. All figld wiring should be
done in a professional manner and in accordance with all governing codes. Before
operating unit, double check all wiring connections, including the factory terminals.
Factory connections can vibrate loose during shipment.

1. The serial dlata tag on the unit is marked with the electrical characteristic for
wiring the unit

2. Consult the wiring diagram in the unit cooler and in the condensing unit for
proper connections

3. Wire type should be of copper conductor only and of the proper size to handle
the connected load

4, The unit must be grounded

General Installation

¢ Refer to wiring schematic shipped on units for unit wiring.

e The hot gas controller is shipped with preset control settings that are typical for
the application. Changes should be made according to directions outlined under
Program Settings.

* The condensing unit electrical panel contains the electronic control board. The

control board has a terminal block that is labeled to match the fow voltage wiring

connections going to the evaporator(s). The temperature and pressure sensors
located on the condensing unit are pre-connected to the control board at the factory,

Wiring Installation
Wiring between the condensing unit and the unit cooler(s) will be as follows (see
wiring diagrams):

High voltage — A separate power supply from the condensing unit may be utilized for
the evaporator. All appropriate local codes regarding disconnecis and fusing must be
followed. See the unit cooler spec. plate for ampacity.

Low voltage — 24 VAGC confrol circuit. Each evaporator connects to the condensing
unit with the following connectiens: defrost termination temperature (2 conductors),
liquid line solenoid (2 conductors), evaporator fan contactor control (2 conductors).
In addition, some evaporators will require 2 conductors for the pan heater contactor
control. Eight-conductor, 18 gauge thermostat wiring is recommended. The
thermostat contact connection can be fun within this bundle of wires also if there are
extra wires available. All 24 volt wiring must be run separate from the line voliage
wiring.

Low vollage wiring must be 18 gauge minimum. For low voltage wiring, maximum
distance is 500 feet from condensing unit to evaporators.

Alarm circuit — The onboard alarm is a dry set of contacts (Com, NG, NC} which
activates to indicate an alarm, The type and wiring for the alarm is customer specified.
Nate that the alarm circuit does not distinguish or indicate what has caused the alarm.
The maximum contact rating is 120V, 0.5A.

Mohave Hot Gas System Controller Battery Back-Up - The contral board has a
CR2032 (3V) back-up battery with an expected fife of 10 years. In the event of
battery failure; the system will lose time during power outages but will otherwise
operate normally.

Mohave Modbus RS-485
The "A" and "B" terminal signals should be connected to the PC host, and the
"COM" terminal should be connected to the PC's digital ground.

If the green LED (BUS indicator) is ‘ON' when "A" and "B" are connected to the PC,
then these terminals should be swapped so the green LED is 'OFF".

The green LED should flash when the PC host sends a mod-bus message, and
the yellow LED (XMIT indicator) should flash when the Mohave board responds
to a query.

Communication Settings:
-Baud Rate: 9600
-Parity: Even

-Data Bits; 8

-Stop Bits: 1
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Wiring Diagram

Interconnection Wiring (24V)
Single Evaporator
(Standard Independent Evaporator Power Supply)

Control Board-Located at Gondensing Unit
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]
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{Fleld supplied, not used when
auxiliary temperature sensor is field TERMINAL BLOCK
installed and activated to control EVAPORATOR #1

room temperature)
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Wiring Diagram

Interconnection Wiring (24V)
Dual Evaporator
(Standard Independent Evaporator Power Supply)

Control Board-Located at Gondensing Unit
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Wiring Diagram

30

Typical Evaporator Wiring (Electric Drain Pan Heater)
(Standard Independent Evaporator Power Supply)

208-230V /3 /60 HZ
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Wiring Diagram

Typical Evaporator Wiring (Hot Gas Drain Pan)
(Standard Independent Evaporator Power Supply)

Heatcraft, Inc 208-230V /3 /60 HZ
’ .

460V /3 / 60HZ
575V /3 /60HZ
FOR SINGLE PHASE
SEEINOTE#2 I
{ ] {
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Mfg. NOTES:
1. WIRE NUMBERS MATCH WIRE MARKER NUMBERS ON
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—— —— —— FIELD WIRING

** USE COPPER CONDUCTORS ONLY**
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Wiring Diagram

Typical Evaporator Wiring (Electric Drain Pan Heater)
(Optional Evaporator Powered Off Condensing Unif)

Heatcraft Refrigeration Products LLC
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Wiring Diagram

Typical Evaporator Wiring (Hot Gas Drain Pan)
(Optional Evaporator Powered Off Condensing Unif)

Heatcraft, Inc.
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Mfg. NOTES:

I 1.FOR 208-230/1/60 OR 460/1/60 WIRE TO T1 & T2AND F1 & F2
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I ** USE COPPER CONDUCTORS ONLY**
PART No ' 29781 701 REV B * NOTE: NOT USED WHEN AUX TEMPERATURE
SENSOR IS FIELD-INSTALLED AND ACTIVATED TO
s CONTROL ROOM TEMPERATURE
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Wiring Diagram

(Standard Independent Evaporator Power Supply)

208-230V/60Hz/3@ - CONDENSING UNIT - UNIT WIRING
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Wiring Diagram

(Standard Independent Evaporator Power Supply)

208-230V/60HZ/3@ - CONDENSING UNIT - CONTROL BOARD WIRING
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Wiring Diagram
(Standard Independent Evaporator Power Supply)

460V/60Hz/3@ - CONDENSING UNIT - UNIT WIRING
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Wiring Diagram
(Standard Independent Evaporator Power Supply)

460V/60HZ/3@ - CONDENSING UNIT - CONTROL BOARD WIRING

)
TO
SHEET 1 \/

230V / ]

240@ C 240

YYYY

3]

24v
n ] PRESSURE E‘ 24V
REGULATOR
Alarm 3-Way Sol.
I —D 3-Way Sol. v '
SERVICE SW. fl 4y 5o D E
Defrost Sof :
ci o gy e
|_‘—| !ﬂ"’ Fa Defiost Sol o oo
SAFETY CKT.
'n] Suction S0l
Suction Sol E @ !
-0 o .
SLUE SUCTION TEMP BypassValve
D___E_../\,.I
ma Bypass Valve 2]
[m,
O Redundant LPS :
— WHITE o
e AMBIENT TEMP Redundant LPS I | i
m [m, !
[m]
AUXTEMP
[m]
CU Suct Press /-— -0
[Coz00psia ] BLUE ] SUCTION PRESSURE
Cond Fan #1
CU Liquid Press — w,
0-500 PSIA RED {1 LIQUID PRESSURE [ @
_D Cond Fan 42
=,
Cond Fan 83 : l
[,
u] i
& Cond Fan ¢4 :
3 Q Q
i & £ N N u]
E & £ & 3093 g
§ & & % . 818 :
§ 3 9 g . & I &
3 § § £ & § 3 3 % ‘
& & & g8 ¢ §uv §$8 ¢ § o :
[ooloo]joo]looo]oojooo]ool !
FIELD WIRING H
CONNECTIONS ;
LEGEND |
C - CONTACTOR
CB ——— CIRCUIT BREAKER

COMPRESSOR MODULE :
--—- DEMAND COOLING MODULE :
FUSE ;

FCS ~--- FAN CYCLING SWITCH
HPS — - HIGH PRESSURE SWITCH
LPS —---— LOW PRESSURE SWITCH
- LIQUID SOLENOID VALVE SHEET 2 OF 2

OIL PRESSURE SWITCH
--- PHASE LOSS MONITOR

R = RELAY

Comp Aux -- COMPRESSOR AUXILLARY USE COPPER CONDUCTORS ONLY
CONTACTS (Compressor proof} = FACTORYWIRING

TOR--——TIMEDELAYRELAY | ___ FIELD WIRING

WWS -——— WIRE WHEN SUPPLIED

37




Wiring Diagram

(Standard Independent Evaporator Power Supply with VFD Condenser Fans)

460V/60HZz/3¢ — CONDENSING UNIT - UNIT WIRING
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Wiring Diagram

(Standard Independent Evaporator Power Supply with VFD Condenser Fans)

460V/60HZ/3¢ - CONDENSING UNIT — CONTROL BOARD WIRING
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Hot Gas Unit Cooler Typical Factory Piping

Note: Control contactors
motunt under a cover
on front of unit (not shown)
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Hot Gas Condensing Unit Typical Factory Piping
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Refrigeration Operation

Refrigeration Operation

The refrigeration operation of the Mohave Hot Gas System is very similar o a
standard refrigeration system. An external thermostat is connected to the hot
gas control board at the terminal block connections labeled T-Stat and C (for
common). When the normally open contact inside the thermostat closes (a
call for cooling), the hot gas control board responds by activating a series of
solenoids and contactors (described below) in order to initiate and maintain

a refrigeration cycle. Later, when the thermostat contact opens, the hot gas
control board deactivates the solenoids in a preset manner in order to safely
tumn off the refrigeration process and maintain an Off condition.

At initial power up, the system defaults to the [J F f- mode for a minimum

of two minuies. Following the two-minute hold off period, the control circuit
examines the state of the thermostat input. If the thermostat input signal is
activated (closed between T-Stat and C), the system begins the refrigeration
startup process. Full refrigeration mode {or £ 0 0L mode) is achieved when
the control board has activated the solenoids necessary to provide refrigerant
flow between the evaporator(s) and the condensing unit (Suction Solenoid
and Liquid Line Solenoid), activated the compressor contactor, deployed the
appropriate control over the condenser fans, and turned on

the evaporator fans,

Refrigerant Solenoid and Compressor Contactor Control: The Suction
Solenoid is initially activated following the power-up two-minute hold off time,
It is maintained in the ON state until a defrost cycle is initiated. The timing of
the liguid-line solenoid (LLS) activation is based upon the saturated suction
temperature (SST) which is calculated from the suction pressure value. If the
SST is greater than 15°F, the compressor contactor is activated before the
LLS is activated in order fo decrease the suction pressure prior to startup.
When the SST drops to -5°F, the LLS is activated, If the SST does not fall
to -5°F within 2 minutes, £+ /2 s activated and the system goes to

OF F mode.

If the SST is 15°F or less, the LLS is activated immediately. When the

SST rises to -10°F for medium temperature applications or -20°F for low
temperature applications, the compressor contactor is activated. If the SST
fails fo rise in 2 minutes, £+ 1 1is activated and the system goes to

OF F mode.

When the thermostat signal is deactivated, the liquid fine solenoid is turned
off immediately. The compressor contactor will stay activated until the suction
pressure falls below the pre-programmed cut out pressure. The compressor
contactor and alt condenser fan contactors will be deactivated simultaneously.
The evaporator fans will continue running

Condenser Fan Gontrol: When the Condensing Unit Model is selected in
the Program Review Menu; the program automatically activates the default
Head Pressure Control Scheme.

Methed: Pressure Fan Cycling (PR £ 5) All fans
Minimum condensing temperature: 65°F for medium temperature
applications and 45°F for low temperature applications.

The default ON and OFF settings are optimized to maximize energy

efficiency while still providing adequate pressure for the thermostatic
expansion valve(s) to work properly. The parameters are refrigerant specific.
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Fans are staged to minimize fluctuations in head pressure during operation,

During refrigeration operation, the hot gas controller monitors liquid pressure
to determine if each fan should be ON or OFF.

These settings and other fan control options may be modified by turning on
the Expert Mode (X P F? T) in the Program Menu. See Program Review and
Optional Controls for more information.

Evaporator Fan Gontrol: After initial power-up, the evaporator fans

will be turned off. When the system initiates the first cooling cycle, the hot
gas controller monitors the temperature value of the evaporator defrost
termination sensor mounted on the evaporator suction headers. When the
controller determines that the suction header has reached the refreeze
setpoint, the evaporator fans will be activated. If there are two evaporators,
the fans will be energized by the first sensor to achigve sefpoint. Once
activated, the evaporator fans will continue to run until either a defrost cycle
is initiated, or if the system is placed in SERVICE mode.

Anti Short-Cycle Protection: During cooling mods, the control board
is programmed to allow a minimum system ON time of 1 minute and a
minimum OFF time of 2 minutes.



| Refrigeration Operation

Pump Down
At the end of each cooling cycle, when the box temperature is met, the hot
gas control system will pump down and turn off the compressor.

To pump down, the Liquid Line Solenoid(s) is deactivated and the
compressor runs until the pressure measured at the suction accumulator
falls below the pre-programmed cut out pressure vaiue, or two minutes has
slapsed. The compressor is then turned off until the start of the next cooling
cycle. During the pump down process, the LED display will show PMF 1,

Manual Pump down: A single pole, single throw switch is connected io
the Service SW input on the Hot gas control board., Activating this switch
{closing the contact) will cause the system to pump down and shut off. While
In Service mode, the evaporator fans will turn off. Note that the system will
not restart until the switch contact has been opened. The hot gas controller
will display 5 £ R4’ while in Service mode.

The system can also be pumped-down by pressing the SERVICE button
twice. To restart the system, press the GLEAR button.
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Defrost Operation

Defrost Operation

Defrost Timing/Schedule Programming

The hot gas controller can be programmed with up to 12 defrost start times.
The Program Review menu section describes the process to program or
delete a valid start time. Note that clearing a start time by pressing CLEAR
and the ENTER will disable all start times following the one being cleared.
There must be 30 minutes of elapsed time following a start of defrost before
another defrost can be scheduled. A defrost cycle can be initiated manually
at any time.

Force Defrost Manually

To manually force the start of a defrost-cycle, press the FORGE DEFROST
button. If the system is in £ J L mode, the system will pump down and go
to the off mode before the defrost process is started.

Defrost Process

The defrost process has four steps: Pre-defrost (ITE F 1) pressure
equalization, Defrost operation (1 E F- ), Post-defrost (I £ F- ) pressure
equalization and drain down, and Refreeze (F R E 2).

DEF1;

Pre-defrost, or defrost step 1, always foltows activation of Off mode. If the
system is in Cool mode when the defrost cycle is activated, the control will
pump down and go to Off mode before activating pre-defrost.

The purpose of TE F 1 is to equalize the refrigerant pressures between
the condensing unit receiver and the evaporator(s). This is accomplished

by first deactivating the evaporator fans, and the suction solenoid. Next the
Bypass Solenoid and the evaporator Pan Heater contactor are activated.The
time duration of the pressure equalization is programmed as £ U T in the
PROGRAM REVIEW menu,

DEF2:

After the equalization time has elapsed, the Bypass Solenoid is deactivated.
The Defrost Solenoid is activated 1 second later, followed by the 3-Way valve
solenoid 1 second after that. Next, the pressure regulator controf algorithm

is enabled. The initial position is full open, but it quickly makes adjustments

in order to stabilize the pressures and tempsratures seen at the inlet of the
suction accumulator,

The compressor contactor turns on at the same time that the pressure
regulator is activated. The ambient temperature is measured, and a
determination is made of how many condenser fans should be operating,
The correct number of condenser fans is activated at the same time as the
compressor contactor.

During the TE F 2 operation, the pressure regulator continues to maintain
the appropriate volume of refrigerant flow through the system based upon
the current ambient conditions, the refrigerant typs, and the type of cooling
application.
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Termination of defrost is accomplished by either both evaperators reaching
their target termination temps, or the liquid pressure measured between the
receiver and the condenser coil reaching its target pressure, or the pre-
programmed fail safe time.

When one of the termination factors is realized, the compressor, condenser
fan(s), and the defrost solenoid are turned off. The 3-Way valve and the Pan
heaters are left on. The pressure regulator is activated to 100% open, and
JEF 3 begins,

DEF3:

Post-defrost has two purposes. The first is the transfer of high pressure
refrigerant at the evaporator back to the condenser receiver by way of the
pressure regulator. The pressure regulator is open 100% during this step.
The second purpose is drain down time for the warm evaporators. This
allows the water that was melted off of the cail to drain out of the evaporator
drain pan. The time duration for this step is identical to the TEF |
equalization time,

After the completion of the delay time period, the 3-Way valve and the
pan heater contactor are turned off. One second later the Suction Solenoid
is turned on, and then one second after that the compressor turns on.

The condenser fan control algorithm is also enabled, When the pressure
measured at the suction sensor falls below -10°F SST, the liquid fine
solenoid is activated and the process step changes to Refreeze.

FREZ

The Refreeze step is identical to Cooling mode except that the evaporator
fans are turned off. This is 1o allow the evaporator cails fo freeze any
remaining water that might be left over from the drain down step so that
when the fans turn on, the water will not be sprayed into the refrigerated
space. When the evaporator reaches the refreeze set-point, or the refreeze
time limit elapses, the fans turn on and the system begins a cooling cycle. If
the thermostat is satisfied, or deactivated, the system will run a cooling cycle
for two minutes and then pump down and shut off

After the compressor is energized, the suction stop valve may be pulsed to
limit the suction pressure at the compressor.

Through the refreeze period and into cooling mode, the liquid solencid may
energize and de-energize to hold the evaporator below 10 °F SST and allow
the expansion valve to better regulate as the system enters cooling mode.

Parameter LLSP controls the duration of this pulsing event.



Defrost Operation

Hot Gas Defrost Cycle Diagrams
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Defrost Operation

Hot Gas Defrost Cycle Diagrams Black = Piping Inactive
Gray = Piping Active
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Defrost Operation

Defrost Termination Parameters

The hot gas controller uses a combination of temperature, pressure and time
values to make the decision to end the defrost cycle. The Defrost Failsafe
Time is used at all times to limit the length of defrost. At cool ambient
temperatures, the controller checks both the temperature and pressure of
the defrosting evaporator(s) before making a termination decision. In warm
ambient temperatures, the Defrost Termination Pressure is used exclusively
to insure that the evaporators remain in defrost for a sufficient length of time.
When the controller is programmed, default temperature, pressure and time
values are populated into settings. These default values were selected to fit
the majority of applications. if necessary, these parameters may be accessed
and changed in Expert Mode.

Defrost Skip Parameters

The hot gas controfler monitors refrigeration operation for several situations
that would indicate that a defrost cycle is unnecessary. In these situations, the
controller will skip the next scheduled defrost,

Compressor run time is calcufated since the last defrost cycle. If the run time
is less that 30 minutes, the next defrost cycle is skipped.

When the measured saturated suction temperature is consistently above
32°F, the defrost cycle is skipped.
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Evacuation & Leak Detection

Evacuation & Leak Detection

Due to the smaller molecule size of HFC's, they wifl tend to leak more readily than
CFC's. Consequently, it is of the utmost importance that proper system evacuation
and leak detection procedures be employed.

Copeland recommends a minimum evacuation to 500 microns, In addition, a vacuum
decay lest is strongly recommended to assure there is not a large pressure differential
between the system and vacuum pump. Good evacuation processes include frequent
vacuum pump oif changes and large diameter, short hose connections to both high
and low sides of the system preferably using bronze braided hose.

Leak detection can be carried out in the conventional manner.
If HCFC or CFC tracer gas is used, care must be taken to completely remove all
fraces of the gas prior to introducing HFC's.

Electronic leak detectors are now available that will sense HFC's, This is considered
preferable since it removes the possibility of chloring remaining in the system after

leak testing with HCFC's and/or CFC's. There is a view that even smalf quantities

of chlorine may act as a catalyst encouraging copper plating and/or corrosion and

should therefore be avoided.

Within the last several years, manufacturers have developed fluorescent dye leak
detection systems for use with refrigerants. These dyes mix with the lubricant and,
when exposed to an uliraviolet tight "fluoresce,” indicates the location of leaks.
Copeland has tested and approved the Rigid "System Safe” dye and found it to be
compatible with the compressor materials in systems.

NOTE: The Hol Gas Control Board may be powered up and set
on“EVAG” Mode during Evacuation. In this mode, all of
the system valves are energized, See Page 47.
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Leak Testing

After all lines are connected, the entire system must be leak tested. The complete
system should be pressurized to not more than 150 psig with refrigerant and

dry nitrogen {or dry CO,). The use of an electronic type leak detector is highly
recommended because of its greater sensitivily to small leaks. As a further check
it is recommended that this pressure be hefd for a minimum of 12 hours and then
rechecked. For a satisfactory installation, the system must be leak tight.

Line Insulation

Afier the final feak test, refrigerant fines exposed to high ambient conditions should
be insulated to reduce heat pickup and prevent the formation of flash gas in the liquid
lines. Suction lines must always be insulated with 3/4" wall Armstrong “Armaflex” or
equal. When required, Liquid lines should be insufated with 1/2 inch wall insulation or
better. The insulation located in cutdoor environments should be protected from UV
exposure to prevent deterioration of insulating value.

Evacuation

GAUTION: Do not use the refrigeration compressor to evacuate
The system. Do not start the compressor while itis in a

vacuum,

A good, deep vacuum pump should be connected to both the low and high side
gvacuation valves with copper tube or high vacuum hoses {1/4" ID minimum). If the
compressor has service valves, they should remain closed. A deep vacuum gauge
capable of registering pressure in microns should be attached to the system for
pressure readings.

A shut off valve between the gauge connection and vacuum pump should be
provided to allow the system pressure to be checked after evacuation. Do not turn off
vacuum pump when connected to an evacuated system before closing shut off valve.

The vacuum pump should be operated until a pressure of 1,500 microns absolute
pressure is reached — at which time the vacuum should be broken with the
refrigerant to be used in the system through a drier until the system pressure rises
above "0" psig.

NOTE: Refrigerant used during evacuation cannot be vented,
Reclaim all used refrigerant. EPA regulations are
constantly being updated to ensure your procedure

follows correct regulations.

Repeat this operation a second time.

Open the compressor service valves and evacuate the entire system to 500 microns
absolute pressure. Raise the pressure fo 2 psig with the refrigerant and remove the
vacuum pump.



Check Out and Start Up

After the installation has been completed, the following points should be covered before

the system is placed in operation:

(@
{0)

Check all electrical and refrigerant connections.

Be sure they are all tight.

Observe compressor oil level before start-up. The oil level should be
at or slightly above the 3/4 level of the sight glass. Refer to Table 7 on
page 52 for proper compressor oil.

Remove upper mounting nuts on the compressor fet. Remove the

shipping spacers. Install the neoprene washers onto the compressor feet,

Replace the upper mounting nuts and washers,allowing 1/16" space
between the mounting nut and the neoprene spacer.

Check high and low pressure controls, oil pressure safety controls, and
all other safety controls, and adjust if necessary.

Check the room thermaostat for normal operation and adjust,

Wiring diagrams, instruction bullefins, etc. attached to the condensing
unils should be read and filed for future reference.

All fan motors on air cocled condensers,evaporators, etc. should be
checked for proper rotation. Fan motor mounts should be carefully
checked for tightness and proper alignment.

Observe system pressures during charging and initial operation. Do
not add oil while the system is short of refrigerant unless il level is
dangerousty low.

Continue charging until system has sufficient refrigerant for proper
operation. Do not overcharge. Remember that bubbles in a sight glass
may be caused by a restriction as well as a shortage of refrigerant.

Da not leave unit unattended until the system has reached normal
operating conditions and the oil charge has been properiy adjusted to
maintain the ol level between 1/2 and 1/4 of the sight glass.

Make sure all Schrader valve caps are in place and tight

CAUTION: Extreme care must he taken in stariing compressors for the
first time after system charging. At this time, all of the oil and
most of the refrigerant might be in the compressor creating

a condition which could cause compressor damage due to
slugging. Activating the crankcase heater for 24 hours prior

to start-up is required. If no crankcase heater is present, then
directing a 500 watt heat lamp or other safe heat source on
the lower shell of the compressor for approximately thirty
minutes will be beneficial in eliminating this condition which
might never reoccur.

Start-Up Operation and Program Review

Start-Up Operation - Initial Power On

At the initial application of power to the system, the compressor and the evaporator
fans will be in a 2-minute hold-off cycle and will not start immediately. The 4-digit

LED indicator located on the control board will display £ F F . If the room thermostat
setting is below the current room temperature, the contact inside the thermostat will be
closed, and the assaciated T-Stat LED on the controller circuit board will be fit. Under
these conditions, the system will begin a cooling cycle.

Operating Mode Display

OFF  off Mode

LOOL  Cooling Mode

PMP T Pump Down

SERY  Serice Mode

JEL Y Delay Mode

JEF | Pre-Defiost, or Bypass Mode
JEF2 Defrost Mode

JEF 3 PostDefrost Equalization, or Drain Mode
TEST TestMode

Programming and Reviewing Settings and Changes

The Program Review bution is used to program, review and change all program
settings for the system.

Press PROGRAM REVIEW button. The Setpoint item will appear on the LED. After a
few seconds delay the Setpoint value will display. Each time the button is pressed a
different item is displayed.

Next, use the SELECT knob to change value of Setpoint item.

Next, when the desired value is selected, press the ENTER button to place it in program
memory. If the ENTER button is not pressed the value will not be stored in memory and
thus will not be changed.

There are two levels of menu setting programs: Normal and Expert. The Expert settings
are visible when the ¥ P2 T menu item is changed from Off to On.

Program Review (items Available when in Normal Mode)

LLKH....Setthe Time of Day clock hour value

CLKEM... Set the Time of Day clock minute value

OF O ,...... Set Fahrenheit/Celsius temperature units (°F/°C)

1224 ...... Set Time display method (12HR / 24HR)

RLRT ... Set the Alarm Time (2 to 120 minutes)

RITF . Defrost schedule based upon compressor runtime (OFF or Defrost
based upon compressor runtime in 30 minute increments) Note
that the time based menu choices below are diabled when RTDF is
activated.

IF @ 1....... Set Defrost #1 starting time (12:00 to 12:00 in 30 minute Increments)

IFB....... Set Defrost #2 starting tme

DF3...... Set Defrost #3 starting time

JIFY....... Set Defrost #4 starting time

JF 12....... Sel Defrost #12 starting time

HPPL ... Set Application type (MED, LOW)

REFR.....Sel Refrigerant type (R-22, R-404A, R-507, R-407A, R-407C,
R-407F, R-448A and R-449A))

MO DL ....... Set Condensing Unit Modet Number

XPRT..... Actvate expert menu items (Off On)
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Program Review

Program Review (items Available when in Expert Mode)

LLKH... Setthe Time of Day clock hour value

LCLKM... Setthe Time of Day clock minute value

OF8[ .... Set Fahrenhelt/Celsius temperature units (°F/°C)

1224 ..... Set Time display method (12HR. / 24HR)

ALRT ... Setthe Alarm Time (2 to 120 minutes)

R I TF*. .. Defost ime based upon compressor runtime (OFF or Defrost based
upon compressor runtime in 30 minute increments) Note that the time
based menu choices below are disabled when RDTF is activated.

IF D 1. SetDefrost #1 starting time (12:00 to 12:00. in 30 minute increments)

DF B3 ... Set Defrost #2 starting time

DF 03 ...... Set Defrost #3 starting time

DF 4. Set Defrost #4 starting time

IF 12...... Set Defrost #12 starting time

HPPL *=* Set Application type (MED, LOW)

REF R ... SetRefrigerant type R-22, R-404A, R-507, R-407A, R407C,R407F)

MO TL ..., Set Condensing Unit Model Number

XPRT .. Activate expert menu items (Off, On)

FFHN ... Set Fan #1 operation type (OFF, ON, PRES, AMBT)

FHNE...... Set Fan #2 operation fype (OFF, ON, PRES, AMBT)

FANH...... Set Fan #3 operation type {OFF, ON, PRES, AMBT)

FRNY..... Set Fan #4 operation type (OFF, ON, PRES, AMBT)

F I0N.....Set Fan #1 turn-on parameter (Only used if PRES or AMBT selected.
PRES range is 110 psig to 300 psig, AMBT range is 30°F to 90°F).

F20N ... Set Fan #2 tum-on parameter

F30N..... Set Fan #3 tum-on parameter

FYON...... Set Fan #4 turn-on parameter

F {DF ... Set Fan #1 fum-off parameter (Only used if PRES or AMBT selected.
PRES range is 110 psig to 300 psig, AMBT range is 30°F to 90°F).

F20F ... Set Fan #2 turn-off parameter

F30F ... Set Fan #3 turn-off parameter

FYHOF ... Set Fan #4 turn-off parameter

IFT |.... SetEvaporator #1 termination temperature ( 50°F to 100°F)

IF T2...... Set Evaporator #2 termination temperature ( 50°F to 100°F)

JEF P ... Set Defrost termination pressure (160 psig to 300 psig)

DEF T ... Set Defrost fail-safe ime (5 minutes to 30 minutes)

EQUT ... Set defrost process equalizing time (1 to 10 minutes)

L P5H...... Setvalue of LPS cut-in value (0 psig o 30 psig)

LPSL ... Setvalue of LPS cut-out value (O psig to 30 psig)

FZE T ... Evaporator refreeze temperalure (20°F to 40°F)

ZTHM.. Evaporator refreeze maximum time (0 to 10 minutes)

Y RL M** Electronic pressure regulator manufacturer (Carel or Alco)

FPRFE5 ... Electronic pressure regulator full scale

PRUI ...... Electronic pressure regulator update rate (seconds)

JFID .. FEectronic pressure regulaior initial position (percent)

LLSP .. Liquid solencid post defrost pulse period ( O to 15 minutes)

EV PF* . .. Evaporator fans running during refrigeration off-cycle (OFF or ON)

AL RH...... Alarm room high temperafure threshold in degrees

AL RL ..... Narm room low temperature threshold in degrees

HUX T ...... Enable thermostat functionality via the auxiliary temperature sensor
(ON/OFR)

BOX T ...... Box set point when using the thermostat functionality from parameter
AUXT (only appears when AUXT = ON)

MBAd ... Modbus address
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Use the Program Review button to select these items:

Clock Hour setting — £ L K H — Sefection is made of the cusrent hour, If 12 hour
mode is selected, these values are displayed as 12:XX to 11:XX for the AM hours.
The PM hours will be displayad with a decimal point following the minutes (12:XX.). if
24 hour mode is selacted, the hours will run from 00:XX fo 23:XX.

Clock Minute seting — £ L K M — Selection is made of the current minute. The
currently programmed time is displayed in the standard HH:MM format. Turning the
potentiometer will cause the minute value to change between 00 and 59 minutes.

Degrees F/C setting — - & L — Select units to display temperature. Fahrenheit or
Celsius. Default; Fahrenheit.

Clock Time display setting— /2 ¢ 4— Selection is made of time display method.
Use of 12-Hour technique is implemented by activating the last decimal place of the
4-character display when the time is indicating PM instead of AM values. Default:
12-Hour mode.

Alarm Tme — AL R T —Time which the alarm elements conditions must exceed
before alarm i riggered. Defautt; 20 minutes.

Defrost schedule method' - 7 1 T F- - Defrost may be schedules based upon clock
time or compressor run time. For clock time, select OFF and schedule the desired
defrost start times (from O to 12 defrosts per day). For compressor run time, select
the amount of compressor run time (in refrigeration mode) to occur between deifrost
periods (from 30 minutes to 12 hours). Default: OFF

Defrost #1 Start Time — I F £7 | — Programmed start time for defrost #1. Time
value is displayed in HH.MM format. This time follows the 12/24 selection format.
To disable the start time, press the CLEAR/TEST button and then press ENTER.
Al start times following the cleared time wilt become disabled. Default: 12.00

Defrost #2 Start Time — I F 612 - Programmed start time for defrost #2. Tme
value is displayed in HH.MM format. This time foliows the 12/24 selection format.
Default; 6.00

Defrost #3 Start Time — I F £1 3 - Programmed start iime for dsfrost #3. Time
value is displayed in HH.MM format, This time follows the 12/24 selection format.
Default: 12.00.

Defrost #4 Start Tme — JTF 34 - Programmed start ime for defrost #4. Time
value is displayed in HH.MM format. This time follows the 12/24 sefection format.
Default: 6.00.

Defrost #5 to #12 Time = I F- X X —These start times are preset to --.— values
and are disabled. To enable the start time, turn the biue knob to the desired time
value and press the ENTER button.

Appiication Type —H P P L — Selection is made for Medium Temp application or
Low Temp application. Default: Medium Temp.

Refrigerant Type — 7 £ F- F? — Selaction for type of refrigerant — R-22, R-404A,
R-507, R-407A, R-407C, R-407F, R-448 and R-449A . Default is R-404A

Application Mode! Number — MO B L. — Selection is made to indicate which
condensing unit mode! the circuit board is installed onto. The four digit number
associated with the system capacity in BTU's is used. For example, a BDV1502M6
would have a numeric indication of ‘1502', Turning the blue knob increments the
choices available, pressing enter selects the currently displayed value. Default; 1502.

Expert Mode Menu Activation — X F2 /2 T — Selection is made to tum on or off the
ability to view and modify specific menu items. Defauft: Off

Note: alt items fisted below are only viewable when the Expert Mode option is turned
on.




Program Review

Use the Program Review button to select these items:

Condenser Fan #x Operation Method — F- F N X — Note that x represents a value
between 1 and 4, and is selected in descending order following #1. Selection is
made for type of fan operation control. Choices are: OFF, ON, PRES, and AMBT. The
selection made will determine the parameter type of the operation ranges, Default:
PRES.

Condenser Fan #x ON operation value ~F- X [J N — Note that x represents a

value between 1 and 4, and is selected in descending order following #1. This
setting chooses the on value for the fan selected. When ON or OFF is chosen for a
particular fan operation, this step will not be displayed. If HM B T was chosen, the
value displayed is a temperalure in °F. The temperature selection range is 30°F to
90°F, If PR E 5 was selected, the value displayed represents a pressure in ‘psig’.
The pressure selection range is 110 psig to 300 psig.

Condenser Fan #x OFF operation value — FxOF — Note that x represents a value
between 1 and 4, and is selected in descending order following #1. This setting
chooses the off value for the fan selected. When ON or OFF is chosen for a
particular fan operation, this step will not be displayed. If 1M F T was chosen, the
value displayed is a temperature in °F. The temperature selection range is 30°F to
90°F If PR E 5 was selected, the value displayed represents a pressure in psig’.
The pressure selection range is 110 psig to 300 psig.

Defrost Termination Temp for Evaporator #1 — I+ T { —This is the temperature
as sensed from the evaporator suction ling that is used to determine when the
deirost cycle is complete. The value is displayed as a temperature,

Default:  75°F (Low Temperature) 85°F (Medium Temperature)

Defrost Termination Temp for Evaporator #2 — I f~ T &2 — This is the temperature
as sensed from the evaporator suction line that is used to determine when the
defrost cycle is complete. The value is displayed as a temperature, Note: when two
evaporators are Used, both evaporator temperatures must reach their set point to
terminate defrost, Default: Same as TF T 1.

Defrost Termination Pressure — 3 & F- P — Selection is made of the pressure value
that will signify a complete defrost process. This decision is made in an 'OR’ manner
with the defrost termination temperature and the defrost failsafe time. That is, if any
one of the defrost termination parameters is satisfied, the defrost will terminate. The
value displayed is a pressure in ‘psig’ format. Default: 210 PSIG.

Defrost Failsafe Time — I & - T —This is the maximum time allowed for a coil to
remain in defrost. Defrost will be terminated if the defrost end temperature measured
at the evaporator(s) (both must be at temp if two evaporators) or the defrost end
pressure is not attained when this time has expired. Default; 25 minutes.

Equalizing Time — £ [J L/ T —This is the duration time of the *pre-defrost’ pressure
equalization process and the ‘post-defrost’ drain time. The selection range is 1
minute to 10 minutes. Default: 2 minutes.

Evaporator Refreeze Temperature — F- 7 E T —This is the evaporator temperature
at which the fans energize after the refreeze (fan delay) period unless the maximum
refreeze time is reached, The selection range is 20F to 40F.

Evaporator Refreeze Maximum Time - - Z T M - This is the maximum time for the
refreeze (fan delay) period. The selection range Is O to 10 minutes.

NOTE: *Available on Software version V1.04 and higher
**Available on Software version V1.06 and higher
***Wlenu Re-Ordered on Software version V2.05 and higher

Low Pressure Switch simulation ‘Cut-In’ value — L. F? 5 H— Selection is made of the
‘cut-in' pressure value normally made on the mechanical low-pressure control switch,
The value displayed is a pressure in ‘psig' format.

The pressure range is 0 psig to 30 psig.

Low Pressure Switch simulation Cut-Out value — L P 5 L — Selection is made of
the ‘cut-out’ pressure value normally made on the mechanical low-pressure conirol
switch. The value displayed is a pressure in 'psig’ format. The pressure range is O
psig to 30 psig.

Electronic Pressure Regulator Manufacturer'- 4 1L M- This parameler controls
the Electronic Pressure Reguiator Settings that are loaded for each corresponding
application to match the installed valve (Carel or Alco}. Default: Carel (CARL).

Electronic Pressure Regulator - PRF S5 PRUI IF I0-These
parameters control the operation of the pressure regulator during the defrost period
and the defautt selections are tuned to specific condensing unit modets. Field
modification is not recommended. Default: See table of factory default settings.

Liquid solenoid pulse feature - L L 5 P - In the period immediately after defrost,
the evaporator fans will energize and the liquid solenoid valve may be pulsed to
reduce the evaporating temperature and give the warm thermostatic expansion valve
additional time to close. This feature will function primarily on medium temperature
systems and is adjustable from 0 to 15 minutes. Default; 5 minutes.

Evaporator fan run operation’ - E §* P F- - This parameter conirols the status of the
evaporator fans during the refrigeration off-cycle when the thermostat is satisfied. (On
or OFF) Defautt: On,

High auxiliary temperature alarm — [ L H R — This parameter is the temperature set
point that when measured above by the auxiliary iemperalure sensor will cause an
ALRS alarm after the alarm time has been exceeded. Default; OFF.

Low auxiliary temperature alarm — L /7L — This parameter is the temperature set
point that when measured below by the auxiliary temperature sensor will cause an
ALRG6 alarm after the alarm time has been exceeded. Default: OFF.

Auxliary temperature sensor thermostat control — [ LJ X T — This parameter will
allow the auxiliary temperature sensor to be used as a box thermostat control.
Auxiliary temperature sensor can be extended up to 500ft using 18 gauge wire.
There is no alarm provision for an

auxiliary sensor failure and an external box temperature alarm is recommended if
this functionality is desired. When used for box thermostat functionality setting the
low and high temperature alarms (parameters ALRL, ALRH) is recommended. The
recommended location of the auxiliary temperature sensor for box thermostat control
is on the inlet air side of the evaporator, Default; OFF.

Box thermostat set point — F 0 X T —This parameter is the box temperature, or
room temperature, set point that the Mohave board will conirol to using the auxiliary
temperature sensor if parameter AUXT is enabled. There is a non-changeable 1
degree differential around

this set point for refrigeration operation. This parameter will only appear in the menu
fHU X T is enabled. Default 35 degrees Fahrenheit. The box thermostat set-point
range is -25°F to 50°F,

Modbus address - M B H of - multiple Mohave control boards may be connected

via Modbus RS-485, which allows monitor menu functions and system status to be
viewed. This setting allows each board to be addressed uniquely (1 to 50). Default: 1.
Consult Heatcraft application engineering for further support.
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Monitoring and Reviewing Operation Values

Reviewing Operation Values
The Monitor button is used to examine and review the current operating conditions of
the system.

Press MONITOR button. A descriplive abbreviation of the item will appear on the
LED. After a few seconds delay the current value of the item will display, Each time the
button is pressed a different item is displayed.

Monitor Button Items

VHLP. .. .Defrost Regulator Vaive percent of opening (0 to 100%)
5UPH. .. ..Superheal (°F) measured at inlet of Suction Accumulator
Suc T. .. ..Suction Temperature (°F) at inlet of Suction Accumulator
S5ucP. .. ..Suction Pressure (PSIG/HG) at inlet of Suction Accumulator
55y ... ..Salurated Suction Temperature (°F)

LIOP.. .. Lliqud Pressure measured between CU Receiver and Condenser
AMABT....Ambient Temperature (°F) measured at condenser coi
AUXT.. . Auxilary Temperature (°F)

E 1TT ... . Evaporator #1 Defrost Termination Temp (°F)

E2DT. ... Fvaporator #2 Defrost Termination Temp {°F)

HL IN....Control Board voitage (24VAC nominal)

TMMS. .. ..Curent time minutes-seconds

TMHM. .. ..Curent time hours-minutes

CLCYL....Compressor cycles since midnight

FrTM. ... Compressor run time since midnight

JFTM. .. .Duration of last defrost

ETLT... . Flapsed time since last defrost

FTLI....Runtme since last defrost

VERS. .. . Software version

Force Defrost

To force a 'defrost’, press the FORGE DEFROST button. The system will pump-down
and shut off the compressor. The system will activate the solenoids required for the
‘pre-defrost’ bypass operation, and a defrost will commence as described in a later
section. The display will show D& F /.

Reset Time

Pressing this button will reset the time clock in the microprocessor to zero. At initial
power up, pressing this button will bypass the two minute hold off and the system
will start immediately after a valid T-stat’ signal is recognized. The display will show

JELY

Force Service

Pressing this bution TWICE will cause the system to pump down and the compressor
to shut off. The system will remain off until the GLEAR button is pressed. When

the system is initially placed into FORGE SERVIGE mode, the display will show
S5ERI.

While in‘Service mode', individual outputs may be activated by selecting the desired
output circuit and pressing the ENTER button. The output circuit is selected by
turning the blue knob. Turmning the biug knob completely counter-clockwise selects
E V' PF or evaporator fans.
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Forced Output ltems

These items are displayed as the blue knob is turned in a clockwise direction. Turning
the knob counter clockwise reverses the order. Pressing ENTER will activate the
displayed item,

ELV PF ... Evaporator Fan Contactor

L TH5 ... Ligud Line Solenoid

EV PH ... Evaporator Pan Heater
FANY ...... Condenser Fan #4 Contactor
FHMNF ...... Condenser Fan #3 Contactor
FANZ ... Condenser Fan #2 Contactor
FRAN 1 ... Condenser Fan #1 Contactor
LOMP ... Compressor Contactor
BYPV ... Bypass Solenoid

5ue 5 ... Suction Stop Solenoid
JEFS ... Defrost Solenoid

FWAHY ... 3-Way Valve Solenoid

HL RM ... Alarm Contacts

VRHLS ... Regulator Valve control

EV AL ... Evacuate System Mode

Pressing ENTER when b’ HL. 5 s selected causes the number O to be displayed.
This represents the percentage of regulator valve opening. Turning the blue knob wil
increase or decrease this number until a desired setting is made. Press the ENTER
button to force the regulator to change to the desired setting.

GCLEAR/TEST Button
Pressing this button ONCE will return the LED display to the default display. With the

system

in the [0 F - mode, pressing this bution will activate the T & & T mode. In the
TES T mode, the controlier will activate the outputs one at a time starting with the
evaporator fans for

4 seconds per output, The sequencing will continue unti the GLEAR bution is

pressed again.

Status Indicator Led
A red, four digit, alphanumeric LED on the hot gas control board indicates status,
alarms, and error codes.

LED Displa Mode
OFF off
£ogL Cooling
JELY Delay
PMPT Pump Down
JEF | Pre-Defrost Bypass
IEFZ Defrost
JEFS Drain down
FREZ Refreeze
TEGT Test
SERY Service



Error and Alarm Details

Alarms Mode

Arr i Persistent input sensor/transducer failure

Hirg Combined Er4 and En8, system off

Hir3 Repeated Safety Circuit Open condition

ARiry Prolonged cooling startup faflure

AirS5 High auxiliary temperature sensor alarm

Alrb Low auxiliary temperature sensor alarm.
NOTE: An Alarm Activation turns on the Alarm Relay and LED

Errors Mode

Err i Suction temperature sensor open or short

Err? Ambient temp sensor open or short

Errd Auxiliary temp sensor open or short

Err Y Suction Pressure sensor open or short

Err§ Liquid Pressure sensor open or short

Errb Evap 1 defrost temp sensor open or short

Err Evap 2 defrost temp sensor apen or short

Err B Redundant low pressure switch open or short

Ere 9 Safety Circuit interruption during normal operation

Er 18 Prolonged Low Suction Pressure during cooling

Er 11 Low Suction Pressure startup failure

Er I2 High Suction Pressure startup failure

Er 13 Post Defrost pump down error

Component Errors - Alr1

During operation, the hot gas control board examines each input device to determine
if its signal falls within a preset operational window. When the input device fails, the
control board identifies the member by flashing an error code on the LED display, if
the signal is restored to normal parameters, the error code is immediately removed.

if the error persists for the amount of ime programmed in step HL R T of the
Program Review menu, Alarm #1 will activate, Alarm 1 causes the Alarm Relay and
the alarm LED to turn on, it does not shut the system down.

When one of the input sensors fail, the hot gas controller will adjust its decision
making process to accomodate the loss. These adjusiments are referred to as
contingencies and are stop-gap measures 1o keep the system running until the failed
component can be replaced.

Shut down Error - Alr2

If the suction pressure sensor fails (Er r Y, H I+ 1), the redundant fow
pressure switch is used to operate the system during refrigeration until the pressure
sensor can be replaced. If the redundant low pressure switch also fails ( r r &),
the system will stop operating and display A / r &

If the pressure sensor is replaced, the system will begin operating again normally.
If the pressure swilch is replaced, the system will operate under the &7 r 4,

Safety Circuit Interruption - Alr3

If the safety circuit input signal is broken during normal refrigeration or defrost,

Er r 9 is displayed. This failure is caused when one of the components connected
1o the Service Mate™ stch as the ofl pressure switch or the high pressure switch
opens unexpectedty.

The hot gas controller will wait 4 minutes and attempt to restart the interrupted
process. If successful, the error is cleared. If unsuccessful, the system will shutdown
again and try to restart later. If the problem persists, A | r 3 will be activated.

Failure to Start Errors - Alr4

Normal start up processes for cooling made requires a specific pressure range to be
present at the suction pressure sensor. If the measured pressure is too high or too
low, steps are taken to cause the pressure to adjust before full cooling made can

be achieved. If these methods are not successful within 2 minutes, £~ 1 [ (fora
pressure too low) or £ {2 (for a pressure too high) is displayed. The system wil
continue trying to start every four minutes, If the error persists for the amount of time
programmed instep AL R T, A I r Y will be activated,

Box Thermostat (Feature Enabled) Limits Exceeded -
Alr5, Alré

High auxiiary temperature sensor alarm - L 7 5. This alarm energizes the alarm
relay output if the measure auxiiiary temperature sensor value is above the F1L R H
set point for a length of the AL /2 T time, and de-energizes the alarm ralay output
immediately when the temperature is no longer above the HL R H set point,

Low auxiliary temperature sensor alarm — L B 5. This alarm energizes the
alarm relay output if the measured auxiliary temperature sensor value is below the
HL RL setpointforalength ofthe AL R T time, and de-energizes the alarm
relay output immediately when the temperature is no longer below the AL P L set
point,

Persistant Low Suction Pressure - Er10

When the measured suction pressure falls to O psig or less, the system will shut
down and display £ r 1£9. The duration of time that is allowed is dependent on the
meastred ambient temperature. If the ambient temperature is above 20°F, the shut
down is immediate. If the ambient is 20°F or less, the fow pressure condition must
persist for 15 seconds before the error s identified.

Suction Pressure Fails to Drop Following Defrost or
Cooling, ER12, ER13

I the suction pressure does not drop after 4 minutes of operation following the
defrost 3 period, £ r 1 is displayed. This will not catise an atarm condition
because the system will begin attempting to start a cooling cycle 4 minutes later,
and the high pressure start-up fault (£ r 1) will take over.

H 1 e | constraints.
Gomponent Errors - Alarm 1 - Gontingency Chart
Component Error # Gontingency
Suction Temperature Sensor Open or Short Ervr |l Regulator control during defrost will be by pressure only
Ambient Temperature Sensor Open or Short Err Condenser fans configured for ambient control will cycle with compressor
Suction Pressure Sensor Open or Short Errt Medium temperature systems will air defrost*, low temperature systems will refrigerale as long as possible without
defrost. Redundant low pressure switch used to controf refrigeration
Liquid Pressure Sensor Open or Short Ers S Condenser fans configured for pressure control will cycle with the compressor; defrosts will terminate by evap
temperalure
Evap 1 Defrost Temperature Sensor Open or Short Errb Two evap systems will use other evap sensor or system will pressure terminate defrost, refreeze will be time value
Evap 2 Defrost Temperature Sensor Open or Short Ercl Two evap systems will use other evap sensor or system will pressure terminate defrost, refreeze will be lime value
Redundant Low Pressure Switch Maffunction Detected | £r r B System will operate normally, this is a back-up device

“DEFA Displayed in this Mode
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Refrigerant Charging

Refrigerant Charging Instructions Charge Quantity and Condenser Fan Gontrol
1. Install a liquid line drier in the refrigerant supply line between the service The method of head pressure control affects refrigerant charge and the staging of
gauge and the liquid service port of the receiver, This extra drier will insure the condenser faps. The system should hgye the minimum charge necessgry to allow
that all refrigerant supplied to the system s clean and dry. for proper operation ‘at all e)gpected conditions. Condenserl fan confrol settings should
balance system efficiency with fan motor power consumption. Stable pressures
2. When initially charging a system that is in a vacuum, liquid refrigerant can during refrigeration are another important consideration. The following guidelines are

be added directly into the receiver tank, intended to support these goals.

3. Check serial data tag attached to the unit for refrigerant capacity (if speciat
application). Maximum system refrigerant capacity is 90% of receiver
capacily. Do not add more refrigerant than the daia tag indicates, unless
the fine run exceeds 25ft. Then, additional refrigerant may be added as per
the chart on page 20. Weigh the refrigerant drum before charging so an
accurate record can be kept of the weight of refrigerant put in the system.
See adjacent table for Standard Receiver Capacities,

4. Start the system and finish charging until the sight glass indicates a full
charge and the proper amount has been weighed in. If the refrigerant must
be added to the system through the suction side of the compressor, charge
in vapor form only. Liquid charging must be done in the high side only or
with fiquid metering devices to protect the compressor.

Receiver Capacities and Head Pressure Valve Flooding Gharges
Additional Refrigerant Charge (Lbs) Required for Various Evaporating Temperatures (SST)

Legacy Medium Temperature Model Refrigerant Charges

Condenser Flooding Charge, Lbs
(90%) RECEIVER 20F SST 10F SST 20F SST 10F SST
MODEL/ REFRIG MODEL SIZE CAPACITY Lbs -20F AMB -20F AMB 20F AMB 20F AMB
M6 (R404A/R507) 752,762 81 15 16 13 14
M6 (R404A/R507) 802 81 20 21 17 19
M6 (R404A/R507) 1002, 1202 81 27 29 24 25
M6 (R404A/R507) 1502, 2002 123 45 47 39 42
M6 (R404A/R507) 2502 123 67 71 59 63
M6 (R404A/R507) 3002 188 67 71 59 63
M6 (R404A/R507) 3502 188 89 95 78 84
M6 (R404A/R507) 4002 188 84 90 74 79
M6 (R407A,C,F) 752, 762 88 17 18 15 16
M6 (R407A,C,F) 802 88 22 23 19 20
M6 (R407A,C.H 1002, 1202 88 30 31 26 28
M6 (R407A,C,H 1502, 2002 135 49 52 43 - 46
M6 (R407A,C,F) 2502 135 73 78 64 69
M6 (R407A,C,H 3002 205 73 78 64 69
M6 (R407A,C,F) 3502 205 98 104 86 92
M6 (R407A,C,F) 4002 205 92 98 81 87
M6 (R448A/449A) 752, 762 85 16 17 14 15
M6 (R448A/449A) 802 85 21 22 19 20
M6 (R448A/4494) 1002, 1202 85 29 31 25 27
M6 (R448A/4494) 1502, 2002 131 47 50 42 45
M6 (R448A/4494A) 2502 131 71 76 63 67
M6 (R448A/4494) 3002 199 71 76 63 67
M6 (R448A/4494) 3502 199 g5 101 83 89
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Refrigerant Charging

Meet Minimum AWEF Medium Temperature Model Refrigerant Charges

Condenser Flooding Charge, Lbs

(90%) RECEIVER 20F SST 10F SST 20F SST 10F SST
MODEL/ REFRIG MODEL SIZE CAPACITY Lbs -20F AMB -20F AMB 20F AMB 20F AMB

MT (R404A/R507) 0077,0078 123 62 62 60 60
MT (R404A/R507) 0082, 0102, 0122 123 83 83 79 79
MT (R404A/R507) 0152 123 62 62 59 59
MT (R404A/R507) 0202 123 83 83 79 79
MT (R404A/R507) 0252 123 92 92 88 88
MT (R404A/R507) 0302 188 92 92 88 88
MT (R404A/R507) 0352 188 123 123 118 118
MT (R404A/R507) 0402 188 122 122 17 17
MT (R407A,C,P) 0077,0078 128 64 64 62 62
MT (R407A,C,R) 0082, 0102, 0122 128 86 86 82 82
MT (R407A.C,F) 0152 128 64 64 61 61

MT (R407A,C,F) 0202 128 86 86 82 82
MT (R407A,C,F) 0252 128 96 96 92 92
MT (R407A,C,F) 0302 196 96 96 92 92
MT (R407A,C,F) 0352 196 127 127 122 122
MT (R407A,C,F) 0402 196 127 127 122 122
MT (R448A/449A) 0077,0078 129 65 65 62 62
MT (R448A/449A) 0082, 0102, 0122 129 87 87 83 83
MT (R448A/449A) 0152 129 65 65 62 62
MT (R448A/4404) 0202 129 87 87 83 83
MT (R448A/449A) 0252 129 97 97 92 92
MT (R448A/449A) 0302 197 97 97 92 92
MT (R448A/4494) 0352 197 129 129 123 123
MT (R448A/443A) 0402 197 128 128 123 123
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Refrigerant Charging

Legacy Low Temperature Model Refrigerant Gharges

Condenser Flooding Charge, Lbs

(90%) RECEIVER -5F SST -25F SST -5F SST -25F SST

MODEL/ REFRIG SIZE CAPACITY Lbs -20F AMB -20F AMB 20F AMB 20F AMB
L6 (R404A/R507) 0602, 0752 81 16 17 14 16
L6 (R404A/R507) 0902, 1002, 1202 81 21 22 19 21
L6 (R404A/R507) 1502 81 28 30 26 28
L6 (R404A/R507) 2202 123 47 50 42 47
L6 (R404A/R507) 2702, 3002 123 65 69 59 65
L6 (R407AF) 0602, 0752 88 17 18 16 17
L6 (R407AR 0802, 1002, 1202 88 23 24 21 23
L6 (R407AF 1502 88 31 33 28 31
L6 (R407AF) 2202 135 51 54 46 51
L6 (R407AF) 2702, 3002 135 71 75 65 71
L6 (R448A/449A) 0602, 0752 85 17 18 15 17
L6 (R448A/449A) 0902, 1002, 1202 85 22 23 20 22
16 (R448A/4494) 1502 85 30 32 27 30
168 (R448A/449A) 2202 131 50 53 45 50
L6 (R448A/449A) 2702, 3002 131 69 73 63 69

Meet Minimum AWEF Low Temperature Model Refrigerant Charges

Condenser Flooding Charge, Lbs

(90%) RECEIVER -5F SST -25F SST -5F §ST -25F SST

MODEL/ REFRIG SIZE CAPAGITY Lbs -20F AMB -20F AMB 20F AMB 20F AMB
LT {(R404A/R507) 0062 123 65 65 63 63
LT (R404A/R507) 0077,0092,0102,0122 123 87 87 83 83
LT (R404A/R507) 0162, 0222, 0272,0302 123 86 86 83 83
LT (R407AF) 0062 128 68 68 65 65
LT (R407AF 0077, 0092,0102,0122 128 90 90 86 86
LT (R407AF 01562, 0222, 0272,0302 128 89 89 86 86
LT (R448A/449A) 0062 129 68 68 66 66
LT (R448A/449A) 0077, 0092,0102,0122 129 N 91 87 87
LT (R448A/449A) 01562, 0222, 0272,0302 129 90 90 87 87
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Refrigerant Charging

Systems with Pressure Fan Cycling for Head Pressure
Control (Standard)

For these systems the general recommendation is to use a clear sight glass as an
indication of proper refrigerant charge, then add another 10% to compensate for
liquid pressure changes during fan cycling. During cooler ambient temperatures

the fan cycle settings should be temporarily changed to vield a 105°F minimum
condensing temperafure during the charging process. An alternate method is to
temporarily block a portion of the entering air condenser surface to restrict airflow.
In these cases, the settings should be maintained until the evaporator superheat has
been checked and adjusted.

The default pressure fan cycling settings are optimized to maintain a minimum
65°F condensing temperature for medium temperature applications, and 45°F
condensing temperature for low temperaiure applications.

Systems with Head Pressure Valves (ORI/ORD)

For these systems the general recommendation is to use a clear sight glass as an
indication of proper refrigerant charge, then add an additional amount for condenser
flooding (See Table on Pages 52-53). During cooler ambient temperatures the

fan cycle settings should be temporarily changed to vield a 105°F minimum
condensing temperature during the charging process. An alternate method is to
temporarily block a portion of the entering air condenser surface to restrict airflow.
In these cases, the settings should be maintained until the evaporator superheat has
been checked and adjusted.

The default pressure fan cycling settings should be appropriate for 150psi
discharge pressure setting on the ORI valve for medium temperature applications
and 100psi discharge pressure setting on the ORI valve for low temperature
applications.

Systems with Floating (Low) Head Pressure

For these systems the general recommendation is to use a clear sight glass as an
indication of proper refrigerant charge. During cooler ambient temperatures the fan
cycle settings should be temporarlly changed to yield a 105°F minimum condensing
temperature during the charging process. An alternate method is to temporarily block
a portion of the entering air condenser surface to restrict airflow. In these cases, the
setfings should be maintained until the evaporator superheat has been checked and
adjusted.

There are a number of different fan cycling possibilities for floating head systems.
Generally, fans are furned off with decreasing ambient temperature to save energy.
The first (header) fan is run continuousty with the compressor and other fans are
controlled by pressure or ambient temperature,

Please note that special expansion valve and nozzle selections are often required for
floating head pressure applications.
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Operational Check Out

Operational Check Out

After the system has been charged and has operated for at least two hours at normal
operating conditions without any indication of malfunction, it should be aflowed to
operate overnight on automatic controfs. Then a thorough recheck of the entire
system operation should be made as follows:

(@) Check compressor discharge and suction pressures.
If not within system design limits, determine why and take corrective action,
(b) Check liquid line sight glass and expansion valve operation, If there are

indications that more refrigerant is required, leak test afl connections and
system components and repair any leaks before adding refrigerant,

© QObserve oil level in compressor crankcase sight glass. Add oil as necessary
to bring level to bottom 1/4 of the sight glass.
(d Thermostatic expansion valves must be checked for proper superheat

settings. Valves set at high superheat will lower refrigeration capacity. Low
superheat promotes liquid slugging and compressor bearing washout.

©)] Using stitable instruments, carefully check ling voltage and amperage at
the compressor terminals. Voltage must be within 10% of that indicated
on the condensing unit nameplate. If high or low voltage is indicated,
nofify the power company. If amperage draw is excessive, immediately
determine the cause and take comrective action. On three phase motor
compressors, check to see that a balanced load is drawn by each phase.

i} The maximum approved settings for high pressure controls on our air
cooled condensing equipment is 425 psig. On air cooled systems, check as
follows: Disconnect the fan motors or block the condenser inlet air. Watch
high pressure gauge for cutout point. Recheck all safety and operating
controls for proper operation and adjust If necessary.

@ Once the room is near design temperature, observe a defrost cycle. The

defrost sequence may be manually started by pressing the force defrost

button

Check drain pan for proper drainage.

=

] Check head pressure controls for pressure setting,

0 Check crankcase heater operation.

(] Install instruction card and control system diagram for use of building
manager or owner,

IMPORTANT: In order {o obtain the maximum capacity from a system,
and to ensure trouble-free operation, it is necessary to
balance each and every system.

This is extremely important with any refrigeration system.

The critical value which must be checked is suction superheat.
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Suction superheat should be checked at the compressor as follows:

1, Measure the suction pressure at the suction service
valve of the compressor and determine the saturation
temperature corresponding to this pressure from a “Temperalure-Pressure”

chart.

2. Measure the suction temperature of the suction line about one foot back
from the compressor using an accurate thermometer.

3. Subtract the saturated temperature from the actual suction line temperature.

The difference is superheat.

Too low a suction superheat can result in liquid being returned to the compressor.
This wilf cause dilution of the ofl and eventual failure of the bearings and rings or in
the exireme case, valve failure,

Too high a suction superheat will result in excessive discharge temperatures which
cause a break down of the oil and results in piston ring wear, piston and cylinder wall
damage.

it should also be remembered that the system capacity decreases as the suction
superheat increases. For maximum system capacity, suction superheat should be kept
as low as is practical. Copeland mandates a minimum superheat of 20T at the
compressor. We recommend that the superheat at the compressor be between
20°F and 30F.

If adjustments to the suction superheat need to be made, the expansion valve at the
evaporalor should be adjusted,

Evaporator Superheat

Check Your Superheat, After the box temperature has reached or is close o

reaching the desired temperature, the evaporator superheat should be checked and
adjustments made if necessary. Generally, systems with a design TD of 10F should
have a superheat value of 6 to 10F for maximum efficiency. For systems operating at
higher TD's, the superheat can be adjusted to 12" o 15" F as required.

NOTE: Minimum compressor suction superheat of 20°F may
override these recommendations on some systems with

short line runs.

To properly determine the superheat of the evaporator, the following procedure is the
method Heatcraft recommends:

1. Measure the temperature of the suction line at the
point the bulb is clamped.

2. Obtain the suction pressure that exists in the suction line at the bulb location
using a gauge in the external equalized line will gauge directly in the suction
line near the evaporator or directly in the suction header of the evaporator.

3. Convert the pressure obtained above to saturated evaporator temperaiure by
using a temperature-pressure chart.

4. Sublract the saturated temperature from the actual suction line temperature.
The difference is superheat.

5. For refrigerants with glide use dew point saturation values.



Refrigeration Oils

Polyol Ester Lubricants

Hygroscopicity

Ester lubricants (POE) have the characteristic of quickly absorbing moisture from

the ambient surroundings. This is shown graphically in Figure 7 where it can be

seen that such lubricants absorb maisture faster and in greater quantity than
conventional mineral oils. Since moisture levels greater than 100 ppm will results in
system corrosion and ultimate failure, it is imperative that compressors, components,
containers and the entire system be kept sealed as much as possible. Lubricants will
be packaged in specially designed, sealed containers, After opening, all the fubricant in
a conlainer should be used at once since it will readily absorb moisture if left exposed
to the ambient. Any unused lubricant should be properly disposed of. Similarly, work
on systems and compressors must be carried out with the open time as short as
possible. Leaving the system or compressor open during breaks or overnight MUST
BE AVOIDED!

Table 7. Refrigeration Qils

Polyol Ester Lubricants

The Mobil EAL ARCTIC 22 CC is the preferred Polyol ester due to unigue additives
included in this Iubricant. ICl Emkarate RL 32S is an acceptable Polyol ester lubricant
approved for use when Mobil is not available. These POE's must be used if HFC
refrigerants are used in the system. They are also acceptable for use with any of the
fraditional refrigerants or interim blends and are compatible with mineral oils. They
can therefore be mixed with mineral oils when used in systems with CFC or HCFC
refrigerants. These lubricants are compatible with one another and can be mixed.

Traditional Refrigerants and Refrigeration Oils

HFC's R-404A, R-507, R-407A, R-407C, R-407F
HFO Blends R-448A, R-449A

Mobit EAL ARCTIC 22 CC

P

POE's
IC! (Virginia KMP) EMKARATE RL 32CF

P

P = Preferred Lubricant Choice A = Acceptable Alternative
*(Reprinted by permission from Copeland Corporation)

Color

As received, the POE Iubricant will be clear or straw colored. After use, it may acquire
a darker color. This does not indicate a problem as the darker color merely reflects the
activity of the lubricant's protective additive.

0il Level

During Copeland's testing of Polyol ester oil, it was found that this lubricant exhibits
a greater tendency to introduce oil into the cyfinder during flooded start conditions. If
allowed to continue, this condition will cause mechanical faflure of the compressor.

A crankcase heater is required with condensing units and it must be turned on several
hours before start-up.

Oil fevel should not exceed 1/2 sight glass during operation,

Figure 7.

Hygroscopicity
68 F, 50% Relative Humidity
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Troubleshooting

General Evaporator Troubleshooting Chart

SYMPTOMS POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
Fan(s) will not operate 1. Main switch open 1. Close switch
2. Blown fuses 2. Replace fuses. Check for short
circLits or overload conditions
3. Defective motor 3. Replace motor
4. Defective timer or defrost thermostat 4, Replace defective component
5. Unitin defrost cycle 5. Wait for completion of cycle
Room temperature 100 high 1. Room thermostat set too high 1. Adjust thermostat
2. Superheat too high 2. Adjust thermal expansion valve
3. System low on refrigerant 3. Add refrigerant
4. Coil iced-up 4, Manually defrost coil, Check defrost
controls for malfunction
5. Unit cooler located too close to doors 5. Relocate unit cooler or add strip curtain
to door opening
6. Heawy air infiliration 6. Seal unwanted openings in room
Ice accumulating on cefing 1. Defrost duration is too long 1. Adjust defrost termination settings
around evaporator and/or on 2. Defective defrost thermostat or timer 2. Replace defective component
fan guards venturi or blades 3. Too many defrosts 3. Reduce number of defrosts
Coil not clearing of frost during 1. Coil temperature not getling above 1. Check heater operation
defrost cycle freezing point during defrost
2. Not enough defrost cycles per day 2. Adjust controller for more defrost cycles
3. Defrost cycle too short 3. Adjust defrost setiings for longer cycle
4. Defective timer or defrost thermostat 4, Replace defective component
lce accumulating in drain pan 1. Defective heater 1. Replace heater
2. Unit not pitched properly 2. Check and adjust if necessary
3. Drain fine plugged 3. Clean drain line
4. Defective drain line heater 4. Replace heater
5. Defective timer or thermostat 5. Replace defective component
Uneven coil frosting 1. Located too close to door or opening 1. Relocate evaporator
2. Defrost termination set too low 2. Adjust defrost termination setting
higher.
3. Incorrect or missing distributor nozzle 3. Add or replace nozzle with appropriately
sized orifice for conditions.
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Troubleshooting

General System Troubleshooting Chart

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
Compressor will not run 1. Main switch open. 1. Close switch.

2. Fuse blown. 2. Check electrical circuits and motor winding for shorts or
grounds Investigate for possible overloading. Replace fuse
after fault is corrected.

3. Thermal overloads tripped. 3. Overloads are automalically reset. Check unit closely when
unit comes back on line.

4. Defective contactor or coil. 4. Repair or replace.

5. System shut down by safety devices. 5. Determine type and cause of shutdown and correct it before
resetting safety switch.

6. No cooling required. 6. None. Wait until calls for cooling.

7. Liquid line solenoid will not open. 7. Repalr or replace coil.

8. Motor electrical trouble. 8. Check motor for open windings, short circuit
or burn out.

9. Loose wiring. 9. Check all wire junctions. Tighten all
terminal screws.

10, Phase loss monitor inoperalive. 10. Refer to page 24.
Compressor noisy or vibrating 1. Flooding of refrigerant into crankcase. 1. Check setting of expansion valves.

2. Improper piping support on suction or 2. Relocate, add or remove hangers.

liquid line.

3. Worn compressor. 3. Replace.

High discharge pressure 1. Non-condensables in system. 1. Remove the non-condensables.

2. System overcharges with refrigerant. 2. Remove excess.

3. Discharge shuloff valve partially closed. 3. Open valve.

4, Fan not running, 4. Check electrical circuil.

5. Head pressure control setfing. 5. Adjust.

6. Dirty condenser coil. 6. Clean.

Low discharge pressure 1. Faulty condenser temperature reguiation. 1. Check condenser control operation.

2. Suction shutoff valve parfially closed. 2. Open valve.

3. Insufficient refrigerant in system. 3. Check for leaks. Repair and add charge.

4, Low suclion pressure. 4, See corrective steps for low suction pressure.

5. Variable head pressure valve. 5. Check valve setling.

High suction pressure 1. Excessive toad. 1. Reduce load or add additional equipment.

2. - Expansion valve overfeeding. 2. Check remote bulb. Regulate superheat.

Low suction pressure 1. Lack of refrigerant. 1. Check for leaks. Repair and add charge.

2. Evaporator dirty or iced. 2. Clean,

3. Clogged liquid line filter drier. 3. Replace carfridge(s).

4, Clogged suction ling or compressor 4. Clean strainers,

suction gas strainers.

5, Expansion valve malfunctioning. 5, Check and reset for proper superheat.

6. Condensing temperature too low. 6. Check means for regulating condensing temperature.

7. Improper TXV. 7. Check for proper sizing.

Little or no oil pressure 1. Clogged suction oil strainer. 1. Clean.

2. Excessive liquid in crankcase. 2. Check crankcase heater. Reset expansion valve for higher
superheat. Check liquid line solenoid valve operation.

3. Low il pressure safety switch defective. 3. Replace.

4. Worn ol pump. 4, Replace.

5. Ofl pump reversing gear stuck in wrong 5. Reverse direction of compressor rolation.

position.

6. Worn bearings. 6. Replace compressor,

7. Low il level. 7. Add oll and/or through defrost.

8. Loose fitting on ol lines. 8. Check and tighten system.

9. Pump housing gasket leaks. 9, Replace gasket.

Compressor oses oil 1. Lack of refrigerant. 1. Check for leaks and repair, Add refrigerant.

2. Excessive compression ring blow by, 2. Replace compressor.

3. Refrigerant fiood back. 3. Maintain proper superheat at
COMpressor.

4. Improper piping or traps. 4. Correct piping.

Compressor thermal protector switch open 1. QOperating beyond design conditions. 1. Add components to bring conditions
within acceptable limits (Consult Heatcraft)

2. Discharge valve partially shut. 2. Openvahe.

3. Blown valve plate gasket. 3. Replace gasket.

4. Dirty condenser coil. 4. Clean coil.

5. Overcharged system. 5. Reduce charge.
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Preventive Maintenance

Unit Goolers

At every six month interval, or sooner if local conditions cause clogging or fouling of air
passages through the finned surface, the following items should be checked.

1) Visually inspect unit

 Look for signs of corrosion on fins, cabinet, copper tubing and solder joints.

* | ook for excessive or unusual vibration for fan blades
or sheet metal panels when in operation. Identify fan
cell(s) causing vibration and check motor and blade
carefully.

o | ook for oi stains on headers, return bends, and coit
fins. Check any suspect areas with an electronic leak
detector.

e Check drain pan to insure that drain is clear of debris,
obstructions or ice buildup and is free draining.

2) Clean evaporator coll and blades

* Periodic cleaning can be accomplished by using a brush,
pressurized water or a commercially available evaporator
coil cleaner or mild detergent. Never use an acid
hased cleaner. Follow label directions for appropriate
use. Be sure the product you use is approved for use in
your particular application.

¢ Flush and rinse coil until no residue remains.
* Pay close aftention to drain pan, drain line and trap.

3) Check the operation of all fans and ensure airflow is
unobstructed

o Check that each fan rotates freely and quietly. Replace
any fan motor that does not rotate smoothly or makes an
unusual noise.

® Check all fan set screws and tighten if needed.

o Check all fan blades for signs of stress or wear,
Replace any blades that are worn, cracked or bent.

o Verify that all fan motors are securely fastened to the
motor rail.

o | ubricate motors if applicable.

4) Inspect electrical wiring and components

o Visually inspect all wiring for wear, kinks, bare areas and
discoloration. Replace any wiring found to be damaged.

o Verify that alf electrical and ground connections are
secure, tighten if necessary.

o Check operation/calibration of all fan cycle and
defrost conirols when used.

® | ook for abnormal accumulation of ice patterns and
adjust defrost cycles accordingly

o Compare aclual defrost heater amp draw against unit
data plate.

e Check drain line heat tape for proper operation
(supplied and installed by others).

5) Refrigeration Cycle

e Check unit cooler superheat and compare reading for
your specific application

o Visually inspect coil for even distribution

Air Gooled Condensing Units
Quarterly

1) Visually inspect unit

o | ook for signs of ofl stains on interconnection piping and
condenser coll. Pay close attention to areas around
solder joints, building penetrations and pipe clamps.
Check any suspect areas with an electronic leak detector.
Repair any leaks found and add refrigerant as needed.

 Check condition of moisture indicator/sightgtass in the
sight glass if so equipped. Replace liquid line drier if there
is indication of slight presence of moisiure. Replace
refrigerant, oil and drier if moisture concentration is
indicated to be high.

» Check moisture indicator/sightglass for flash gas. If found
check entire system for refrigerant leaks and add
refrigerant as needed after repairing any teaks.

» Check compressor sightglass (if equipped) for
proper ofl level.

¢ Chack condition of condenser, Look for accumulation
of dirt and debris (clean as required).

* Check for unusual noise or vibration. Take corrective
action as required.

« Inspect wiring for signs of wear or discoloration and
repair if needed.

¢ Check and fighten all flare connections.

Semi-Annually
2) Repeat all quarterly inspection items,

3) Clean condenser coil and blades

* Periodic cleaning can be accomplished by using a brush,
pressurized water and a commercially available foam coil
cleaner. If foam cleaner Is used, it should not be an acid
based cleaner. Follow label directions for appropriate use.

 Rinse until no residue remains.

4) Check operation of condenser fans

¢ Check that each fan rotates freely and quietly.
Replace any fan motor that does not rotate smoothly
or makes excessive noise.

e Check all fan blade set screws and tighten as required.

¢ Check all fan blades for signs of cracks, wear or stress.
Pay close attention to the hub and spider. Replace blades
as required.

o Verify that all motors are mounted securely,

o Lubricate motors if applicable. Do not lubricate
permanently sealed, ball bearing motors.
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Preventive Maintenance

Semi-Annually (cont.) Annually

5) Inspect electrical wiring and components 7) I addition to quarterly and semiannual maintenance

o Verify that all electrical and ground connections are checks, submit an oil sample for analysis

secure, lighten as required. = [ ook for high concentrations of acid or moisture. Change
oil and driers until test results read normal,

& Check condition of compressor and heater contactors.

Look for discoloration and pitting. Replace as required. * |nvestigate source of high metal concentrations, which
normally are due to abnormal bearing wear. Look for
o Check operation and calfbration of all timers, relays liquid refrigerant in the crankcase, low oil pressure or low
pressure controls and safety controls. superheat as a possible source.
¢ (Clean electrical cabinet. Look for signs of moisture, dirt, 8) Inspect suction accumulator (if equipped)

debris, insects and wildlife, Take corrective action as required. o If the accumulator is insulated remove insulation and

* Verify operation of crankcase heater by measuring amp draw. Inspect for teaks and corrosion.

6) Check refrigeration cycle » Pay close atiention to all copper to steel brazed connections
¢ Check suction, discharge and net oil pressure readings. ¢ Wire brush all corroded areas and peeling paint.
If abnormal take appropriate action.
« Apply an anticorrosion primer and paint as required.
¢ Check pressure drop across all filters and driers. Re-insulate if applicable.

Replace as required.
 Check accuracy of the suction line temperature and pressure

o Verify that superheat at the compressor conforms to sensors before the suction accumulator by comparing the controller
specification. (See page 54) reading in the monitor mode to a thermometer and pressure gauge
of known accuracy
¢ Check pressure and safety control settings and verify
proper operation. ;
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InterLink Service Parts

Hot Gas Defrost System Service Parts
Whenever possible, replacement parts are to be obtained from a local wholesaler authorized to sell one of Heatcraft Refrigeration Products’ brands, Replacement parts which
are covered under the terms of the warranty statement on page 6 of this manual, will be reimbursed for total part cost only. The original invoice from the parts supplier must
accompany all warranty claims for replacement part reimbursement. Heatcraft Refrigeration Products reserves the right to adjust the compensation amount paid on any parts
submitted for warranty reimbursement when a parts supplier's original invaice is not provided with a claim. You may obtain information regarding local authorized wholesalers by
calling the InterLink Service Parts Center at 1-800-686-7278 hetween the hours of 7:30 AM fo 4:30 PM Central Time.

ELECTRICAL PARTS LEGACY CONDENSING UNIT PIPING GOMPONENTS
Description Part Number Legacy Suction Defrost Bypass )
Hot Gas Control Board 28910302 Condensing | 3-Wav Stop. Solenoid | Solenoid | Aeroauip
. Valve Solenoid Hose
Transformer 100VA 24V - 208/230V 22555601 Unit Model Valve Valve Valve
Electronic Pressure Regulator 29326701 0602L6 29323601 | 29330301 | 20321701 | 29324201 | 28991004
Pressure Regulator Hamess* 22592201 075216 29323601 20330301 | 29321701 | 29324201 | 28991004
Suction Pressure Transducer (0-300 PSIA) | 28911202 090216 20323701 | 29330401 | 20321801 | 29324201 | 28991002
Suction Transducer Hamess (Blue) 22515102 01002L6 29323701 | 29330401 | 29321801 | 29324201 | 28991002
Liquid Pressure Transducer (0-500 PSIA) | 28911203 01202L6 29323701 | 29330401 | 29321901 | 29324201 | 28991002
Liquid Transducer Harness (Black) 22515103 0150216 29323701 29330402 | 29321901 | 29324301 | 28991002
Suction Temp Sensor (Blue) 28900310 220216 29323701 29330402 | 29330402 | 29324301 | 28991001
Ambient /Reom Temp Sensor (White 93"} 500704, 4 270216 29323801 | 29330403 | 29330402 | 29324301 | 28991009
leads) 3002L6 29323801 | 29330403 | 29330402 | 29324301 | 28991009
High Pressure Swilch 28913201 0752 M6 | 20323701 | 20330301 | 20321701 | 29324201 | 28991003
Evaporator Sensor 26900108 0762 M6 29323701 | 29330301 | 29321701 | 29324201 | 28991003
Evaporator Contactor 30A 2252430 0802M6 | 20323701 | 20330401 | 20321801 | 29324201 | 28991002
Evaporelr Gontactor 10A 2252440 1002M6 | 29323701 | 29330401 | 20321801 | 20324201 | 28991002
Evap Ligud Solonord 1/2” orn 20324201 1202M6 | 20323701 | 20330402 | 20321901 | 290324301 | 28991002
Fuap Ll Solenod S8 comn 29324301 1502M6 | 29323801 | 20330402 | 29321901 | 20324301 | 28991009
Evap Liquid Solenoid /8" comn 29324401 20020M6 | 20323801 | 29330402 | 29321901 | 29324301 | 28991002
Low Pressire Swilh (Redundan 2890099 2502M6 | 29323801 | 29330403 | 20330402 | 29324401 | 28991001
Col (Parker SC) 24V 22593201 3002M6 | 29323801 | 29330403 | 29330402 | 20324401 | 28991001
3502 M6 29323801 | 29330402 (2) | 29330403 | 29324401 | 28991001
4002 M6 20323801 | 29330402 (2) | 29330403 | 20324401 | 28991001 -
0752 M2 20323701 | 29330301 | 29321701 | 29324201 | 28991003
0762 M2 29323701 | 29330301 | 29321701 | 29324201 | 28991003
0802 M2 29323701 | 29330401 | 29321801 | 29324201 | 28991002
1002 M2 29323701 | 29330401 | 29321801 | 29324201 | 28991002
1202 M2 29323701 | 29330402 | 20321901 | 209324301 | 28991002
1502 M2 29323801 | 29330402 | 29321901 | 29324301 | 28991009
2002 M2 20323801 | 29330402 | 29321901 | 29324301 | 28991002
2502 M2 29323801 | 29330403 | 29330402 | 29324401 | 28991001
3002 M2 20323801 | 29330403 | 29330402 | 29324401 | 28991001
3502 M2 20323801 | 29330402 (2) | 29330403 | 29324401 | 28991001
4002 M2 29323801 | 29330402 (2) | 29330403 | 29324401 | 28991001
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InterLink Service Parts

Hot Gas Defrost System Service Parts (cont.)

MEET MINIMUM AWEF CONDENSING UNIT PIPING COMPONENTS
Meet Minimul_n 3-Way Suction §top Defros_t Bypas_s Aeroqulp
AWEF pondensmg Valve Solenoid Solenoid Solenoid Hose
Unit Model Valve Valve Valve
0062L 29323701 29330402 29330402 29324301 28991001
0077L 29323701 29330402 29330402 29324301 28991001
0092L 29323701 29330402 29330402 29324301 28991001
0102L 29323701 29330402 29330402 29324301 28991001
0122L " 29323701 29330402 29330402 29324301 28991001
0152L 29323701 29330402 29330402 29324301 28991001
0222L 29323701 29330402 29330402 29324301 28991001
0272L 29323801 29330403 29330402 29324301 28991009
0302L 29323801 29330403 29330402 29324301 28991009
0077M 29323801 29330402 29321901 29324301 28991009
0078M 29323801 29330402 29321901 29324301 28991009
0082M 29323801 29330402 29321901 29324301 28991009
0102M 29323801 29330402 29321901 29324301 28991009
0122M 2932380t 29330402 29321901 29324301 28991009
0152M 29323801 29330402 29321901 29324301 28991009
0202M 29323801 29330402 29321901 29324301 28991002
0252M 29323801 29330403 29330402 29324401 28991001
0302M 29323801 29330403 29330402 29324401 28991001
0352M 29323801 29330402 (2) 29330403 29324401 28991001
0402M 29323801 29330402 (2) 29330403 29324401 28991001

*Effective 2/15/12, production and service parls will use the 28910302 control board with V1.06 software which is backwards compatible with all previous versions. See Pages 65 for installation and wiring differences.
+ Effective 11/1/11, production and service parts wil use the 29326701 Carel pressure regulator and 22592201 hamess. See Page 66 for valve identification and Page 63-64 for regulator program setiings. V1.06
software is programmed for the Carel vaive, Alco may be selected in Expert mode or the parameters may be programmed manually on the previous 28910301 conlrof board,

NOTE: for suction stop and defrost values use the following valve seal kits: )

Valve: HRP # 29330301 use Parker #204671

Valve: HRP# 29330401,02,03 use Parker #204670
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Service Record

If another firm is to handle service and maintenance, additional copies should be

A permanent data sheet should be prepared on each refrigeration system at an
prepared as necessary.

installation, with a copy for the owner and the original for the installing contractor's files.

System Reference Data

The following information should be filed out and signed by Refrigeration Installation Contractor at time of start-up.

Date System Installed:

Instalter and Address:

Condensing Unit

Compressor Model #:

Unit Model#:
Unit Serial #:

Compressor Model #:

Compressor Serial #:

Compressor Serial #:

Electrical

Volts

Voltage at Compressor

Amperage at Compressor
Evaporator(s)
Evaporator Mode! #:

L1 L2

Phase
L3

L1 L2
Quantity

L3

Evaporaior Model #:

Evaporator Serial #:

Evaporator Serial #:

Electrical

Volts

Expansion Valve Manufacturer/Mode!
Ambient at Start-Up

Phase

F

Design Box Temperature

T

Operating Box Temperafure

F

Thermostat Setting

iz

Defrost Setting / day

Compressor Discharge Pressure

minutes fail-safe /day

PSIG

minutes fail-safe

PSIG

Compressor Suction Pressure

PSIG

PSIG

Suction Line Temperature @ Comp.

i

T

Discharge Line Temperature @ Comp.
Superheat at Compressor

Suction Line Temperature @ Evaporator
Superheat at Evaporator

Evacuation: # times

Evaporator Drain Line Trapped Outside of Box:

Final Micron #Times

woo O O

Final Micron
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Factory Default Settings

Legacy Model Factory Default Settings

Fan Cycle Settings (Liquid Pressure, PRES), psig GAREL ALCO
I I 2 T e Y

ﬂﬂﬂﬂﬂmmmm o | s
- 210 25 FE

MODEL SIZE

APPLICATION
REFRIGERANT

155 | 170 --- --- 110 | 145 .- 2 16 4 320 300 15 100

762

M2 R22 802 | 155 | 170 --- - 110 | 145 --- --- 85 210 25 2 16 6 35 4 320 300 15 100
M2 R22 1002 | 155 | 170 - --- 110 | 145 --- - 85 210 25 2 16 6 35 4 350 320 15 100
M2 R22 1202 | 155 ] 170 --- --- 110 | 145 - --- 85 210 25 2 16 6 35 4 380 340 15 100
M2 R22 1502 | 155 | 170 --- - 110 | 145 - --- 85 210 25 2 16 6 35 4 410 380 15 100
M2 R22 2002 | 155 | 170 - - 110 | 145 --- - 85 210 25 2 16 6 35 4 470 440 15 100
M2 R22 2502 | 155 | 170 | 180 --- 110 | 145 | 155 - 85 210 25 2 16 8 35 4 510 520 17 100
M2 R22 3002 § 155 | 170 | 180 .- 110 | 145 | 155 - 85 210 25 2 16 6 35 4 550 600 20 100
M2 R22 | 3502 | 185 | 170 | 180 - 110 | 145 | 155 85 210 25 2 16 6 35 4 570 700 23 100

M2 R22 | 4002 | 155 | 170 | 180 | 195 | 110 | 145 | 155 | 170 85 210 25 2 16 6 35 4 590 780 25 100

M6 | RdodA ;Zi 190 | 205 | | — | 135 {15 | | | & |20f 25)] 2 ] 24| 10 as| 4 | s0/|s0f 15100
Mo [Raosa | o2 [ 190 | 205 | — | — [35 [ ums | | — |8 |20 25| 2 | 24 ] 1o as | 4 | a0 ]300 15|10
Mo | Raosa [ 1002 [ 100 | 205 | - | - [ 135 [ars | - | - |85 {20 25| 2 | 24 | 16 a5 ]| 4 | a0 a0 15|10
Mo | Raoan 1202 [ 190 | 205 | - | - [ 135 [ rs | - | | 85 |20 25| 2 | 24 | o |5 | 4 | 30| s 15100
Mo | Raosa | 1502 [ 100 | 205 | — | - f1as [ s | - {85 {20 25| 2 | 24 | 10 [ a5 ] 4 | 410 [30] 15 | 100
Mo fraoaa [2002 | 100 [ 205 | - | - [t35 [ w75 | | - [ e [2i0| 25 2 | 2a | 10 |as| 4| a0 as0] 15100
M6 | Raosa | 2502 [ 190 | 205 | 220 | - [ 135 [ 175 [ 1eo | - [ 85 [ 20| 25 | 2 | 24 | 16 [ a5 ]| 4 | s10 [ 520 ] 17 [ 100
Me | Raosa [a002 | 190 | 205 | 220 | - [ 135 [ 175 |10 | - | &5 | 20| 25 | 2 | 24| 10 | a5 | 4 | 550 | oo 20 {100
M6 | Raosa [ 3s02 [ 190 | 205 | 220 | -~ | 135 [ 175 [ so | - | a5 [ 20| 25| 2 | 2 | 10 [as | 4 | s |00 23 | 100

M6 R404A | 4002 | 190 | 205 | 220 | 235 | 135 | 175 | 190 | 205 85 210 25 2 24 10 35 4 590 780 25 100

we | msor 772"; 195 |20 | | ~ | 140w | ~ | - e 20| 25| 2} 26| 11| | 4| a0 a0] 15100
Me | msor | 802 [ 195 [ 210 | — | -~ {140 |1s0 | | | es |2o| 25| 2 | o6 | 1n {as| 4 | 320 |a00] 15100
mo | Rsoz 1002 | 1e5 | 210 | — | - [ 140 s | | — |85 [20] 25| 2 | 28 | 11 |as | 4 | as0]a0] 15100
Mo | mso7 [1202 | 1os | 210 | - | — [ 140 Jso | — | [ &5 J20| 25| 2 | 2| 11 [ss]| 4 |0 |30 15|00
mo | msor [1so2 | 1es | 210 | — | - [ ta0 [ o | - | — |85 |20 25| 2 | 28] 11 || 4| 40 ]3e0] 1510
Mo | msor 2002 | 195 | 210 | — | - [ 140 80| — | - |85 |20 5] 2 | s | 11| 4] an0] 0] 15|10
Mo | mso7 [ 2502 | 195 [ 210 | 225 | - [ 140 [1s0 [ ve5 | - | &5 |20 | 5 | 2 | s | vt [ a5 | 4 | 50|20 47 | 100
me | mso7 [ 3002 | 105 | 210 [ 225 [ - [ 140 [ 180 | 1e5 | - [ a5 [210| 25 ] 2 | 26 | 11 | a5 | 4 | ss0 [eco] 20 | 100
Ms | msoz [aso2 | 195 | 20 | 225 | - {140 | 180 [ 1e5 ] - | es [ 20| 5 | 2 | s | 1 a5 | 4 | 5000 2z |00
Mo | Rso7 |aoo2 | 195 | 210 | 225 | 245 [ 140 | 180 [ 195 [ 210 | 85 [ 20| 25 | 2 | 26 | 11 [ as | 4 [ se0 [ s | 25 | 100
Mo | Raoza [ 72 ) vo0 foaos [ o [ - |vas [ s | — [~ e [20| 5] 2| 5| s [ 4]0 a0 15|00
me |Reoza|so2 [ 100205 | - | -~ [1asfams | | | & [oof 5] 2 {15 3 {as| 4 | 320 a00] 5] a0
Mo [ Raora [ 1002 [ 100 | 205 | — | - [tas [ s | | — |8 |20 25| 2 | 15| s [as | 4 [ ss0]s0] 15100
me | raora 1200 100 o5 | - | - [1as | ams | | [ a5 [aa| 5] 2 5| a || 4 | se0|a0] 1510
Mo | Raora [1s02 | 100 [ 205 | - | - {135 |azs | | | es [ 20| 25| 2 | 5] 3 [as| 4| a0z0]| 15100
M6 | Raora {2002 | 100 205 | - [ - [1ss | w75 ] | - [as [2i0| 250 2| 15| 3 |as| a | a0 asa] 157100
M6 | Raova | 2502 [ 190 | 205 | 220 | -~ | 135 [ 175 [0 | - | es [20] 5| 2 | s | s [as | 4 |s0]50] 17 |00
me | Raora | 3002 | 100 [ 205 | 220 | - |35 |15 100 | - [ a5 [ 20| 25| 2 | 5| 3 [as | 4 | 550 [eoo| 20 [ 00
me | Reo7a |aso2 | 100 | 205 [ 220 [ - [ 135 [ 175 J1so | - [ a5 [2t0| 25 ] 2 | 5| a | a5 | 4 |50 0| 23|00
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Factory Default Settings

Legacy Model Factory Default Settings (cont.)

E ’cz: & Fan Cycle Settings (Liquid Pressure, PRES), psig )
R R ]

70 | 25 | 100
Mo | Raorc | 2 ) 1g0 | 195 | - | - | 130 | 165 | - | | 85 | 210 | 25 12| 1 s | 4|30 /a0] 15|00
Mo |ndorc [ so2 | 180 [ 1e5 | - | - |1z [1es | — | — | &5 [210] 25 2 1+ [as] 430 ao] 510
Mo | Raorc | 1002 | 180 Jaes | - | - 1m0 [es | | — | &5 |20 25 12 | 1 [as | 4 [ a0 |30 15|00
me | Rdorc [ 1202 | 180 | 1e5 | - | - [ 130 {5 | - | | &5 | 210] 25 12 | 1+ a5 | 4 [ 380 |as0] 1500
me |naorc |1so2| 10 |15 | — | - 130 s | & |20] 25 2 | 1+ [as | 4| 40 30| 15|00
M6 | Raorc 2002 | 180 [ 1es | - | - |30 [es | | - | &5 | 210] 25 12 1 [as| 4 | 40 as0] 15])100
Mo | raozc | 2502 | 180 | 1e5 | 210 | - | 130 | 165 |10 | - | &5 | 210 | 25 12| 1 [as| 4 fsi0]s0]| 7 |10
Mo | Raorc | 3002 | 180 | 105 [ 210 | — | 130 [ 1es [1s0 | — | & [ 20 | 25 12 | 1 [as| 4 | 550|600 20100
M6 | rao7c | as02 | 180 | 1e5 [ 210 | - | 130 | 165 {180 | — | 5 | 210 | 25 12 1 [ | 4|50 /r0] 2 [100
M6 | raozc {4002 | 180 | 105 | 210 | 225 | 130 | 165 | 1e0 | 195 | a5 | 210 | 25 12 | 1 [as | 4 | 500 [7e0] 25100
me | raorr 77222 20 [ 205 | - | -~ [ 145 | 185 | -~ | | 85 | 25| 25 % | 4 || 4|30/ 30)] 15 |10
Mo | maorr | o2 | 200 a5 | - | | 145 [ 1es | g5 | 215 | 25 6 | 4 |35 30 | a0 | 15 | 100
me | naore {1002 {200 |25 | — | - | t4s|tes] | | e |2t5] 2 16 | 4 [as] 4 | as0o]a0] 15 |00
Mo |raore [1202 [ 200 [ s | | - 145 [1es | — | — | as]ois]| 25 16 | 4 [ a5 4 | a0 30| 15100
me | nore | 1502 | 200 |25 | | - 145 [1as | - | - | & | 215 | 25 16| 4 | a5 ] 4| a0f3] 15|10
Ms | reore {2002 | 200 {215 | - | - 145 [1ss | — | - | & |25| 2 16 | 4 [as| 4 | a0 a0 15100
Mo | Raor [ 2502 | 200 | 215 | 230 | - | 145 | 185 {200 | - | &5 | 25| 25 16 | 4 [as| 4 [ s0050] 17 ]100
Ms | raore |avo2 | 200 | 215 | 230 | - | 145 | 185 [ 200 | - | &5 | 215 | 25 16 | 4 [ 35| 4 | 550 | 600 20 [ 100
M6 | Raorr [as02 | 200 [ 215 |20 | — | 45 [ 1es [ 200 | ~ | a5 [ 215 ] 25 6 | 4 [35| 4 |50 f70] 28 ]10
me | raore | 4002 | 200 | 215 | 230 | 250 | 145 | 185 | 200 | 25 | &5 | 215 | 2 6| 4 [as] 4 |50 [7e0] 25 |00
16 |naoaa ooz |10 Joos | | 15 fams ] | | 75 18] 2 10| 2 [20] 4 | 320 |s0] 15100
6 |racan | 752 {10 Jaos | | s |ams] — | | 5 |1a]| 2 10 | 2 |ao| 4 [ 350 [a0] 5 ]100
16 |Reosa ooz [1s0 Jaos | | —[ss|ams| | [ 5 J1a] 2 16| 2 [a ] 4 | 40|30 15100
6 |raoan [1002| 100 J2os | | —~ [wss|ams ] — | | 75 | 18] 25 10 {2 |a | 4 | a0 ]30]f 15]100
6 |reoar |1202 | 190 J2o5 | - | 15|15 | | 55 18] 25 10 | 2 [ao] 4| 40 [a0]| 15|00
te fraoan [1so2f 100 [ 205 | — | — [a5]ums| | -~ | 75 |1e] 25 1] 2 |30 | 4 | 40 | 40| 16 ] 100
16 |naosa 2002 | 100 f2os | - | |15 || | — [ 7 18] 2 10| 2 [30] 4 [ 540 [ 580 19 | 100
te |raoaa [2702 | 100 [ 205 | — | — [13s s | — | | 5 |18 ] 25 10 | 2 [ 30| 4| se0|eso| 22 (00
6 | raoaa J 3002 | 100 [ 205 | - [ -~ 135 [wms | | | 55 [180] 25 10| 2 [0 ] 4 | 580 [720] 238|100
6 |roor [eo2 15 Joto] | —~[1aofao| — ] ] s |1e] 25 | 2 [ 4 {a0]s0] 5|0
t6 | nsor | 752 [ 195 [ 20| - | - [ 140 10| — | | 75 [1e0] 25 1w | 2 [a] 4|30 [a0] 5|10
t6 |roor [oo2 15 oo | |10 fso| ] ] |1s] 2 1| 2 [ s 4 | 40 [se0] 15100
te | rsor 1002 | 195 [ 200 | —— | -~ 140 [0 | | | s [1e0] 25 | 2 [ao] 4| 40 ]30] 157100
6 | msor [1202 [ 105 [ 20| - | -~ [ 140 1o ] — | —~ [ 5|18 ] 25 | 2 [a ] 4 | 40 |40]| 15100
te | nsor [1so2{ 195 [ 210 | ~ | - 140 |0 | - | | 75 [ 180 ] 25 1] 2 {a| 4 | 40 0f 6]t
6 | rsor {2202 | 15 210 | - | - [ 140|180 ] | | 55 [180 ]| 2 | 2 [s] 4 |50 [seof 19 |10
t6 | nrso7 [2708| 105 [ 20 — | — [0 )10 — | | 5 [180] 25 1] 2 [a] 4560 [eo| 22 |00
t6 | rsor [3002| 195 [2t0] - [ - [ 140 | g0 | | | 75 |18] 25 1| 2 [a] 4 [se0 [70] 2 |10
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Factory Default Settings

Legacy Model Factory Default Settings (cont.)

E | 5 |4

I I

= e a e [
AEE B
Me 762 | - | 85 | 215 25 | 2 % | 10 [ 35 ] 4 15 | 100
Me | Rdaa | 802 | 195 | 210 | — | -~ | 140 | 80| — | - | 85 | 2i5 | 25 2 26 | 10 |3 | 4 | 30 |300] 15 | 100
M6 ] RdasA J 1002 | 195 | 210 ~- | ~ | 140 | 180 | — | — | 85 |25 | 25 | 2 26 | 10 | 35| 4 | 320 | 300 | 15 | 100
M6 f RadsA | 1202 | 195 | 210 | - | — | 140 {180 ] — | -~ | 8 | 215 ] 25 | 2 26 | 10 | 35| 4 | 350 | 320 | 15 | 100
M6 | Ra4sA | 1502 | 195 [ 210 | - | - {140 | 180 | — | - ]| 85 ] 215 | 25 2 26 | 10 | 35| 4 | 380 | 340 | 15 | 100
M6 | RaqeA | 2002 | 195 | 210 ] — | - J 140 | 80| -} — | 85 | 25| 25| 2 26 | 10 | 35| 4 | 410 | 380 | 15 | 100
M6 | R448A | 2502 | 195 | 210 | 225 | - | 140 | 180 | te5 | - | 85 | 25| 25 | 2 26 | 10 | 35| 4 | 470 | 440 | 17 | 100
Me | Radsa | 3002 | 195 | 210 | 225 | - | 140 | 180 | 195 | - | 85 | 25| 25 | 2 2% | 10 [ 35| 4 | 510 | 520 20 | 100
M6 | Ra48A | 3502 | 195 | 210 | 225 | - | 140 | 180 | 195 | - | 85 | 215 | 25 2 26 | 10 | 35| 4 | 550 | s00 | 23 | 100
M6 | R4d8A | 4002 | 195 | 210 | 225 | 240 | 140 | 180 | 195 | 210 | &5 | 215 | 25 | 2 26 | 10 ] 35 ] 4 |50 ] 700]| 25 | 100
Ms | R449A ;gg 195 210 | — | — | 140fw)] | |8 |25| 25| 2 2% | 10 [ 35| 4 | 590 | 780 ] 15 | 100
M6 | Radon | so2 | 195 | 210 | —~ | - | 140 | 180 | - | - | 8 | 215 | 25 2 26 | 10 | 35| 4 | 320 | 300 [ 15 | 100
M6 | Radon | 1002 | 195 | 210 | - | - | 140 | 180 | -- 85 | 215 | 25 | 2 26 | 10 | a5 | 4 | 320 | 300 | 15 | 100
Ms | Rdqoa | 1202 | 195 | 20| — | - | 140180 | - | - | 858 |25 5] 2 26 | 10 [ a5 | 4 | 350 | 320 15 | 100
M6 | Radon | 1502 | 195 | 210 | - | - | 140 | 180 | - | ~ | 8 | 215 | 25 2 26 | 10 | 35| 4 | aso | 340 | 15 | 100
M6 | Raqon | 2002 | 195 J 210 | -~ | - | 140 | 180 | - | - | 8 [25| 25| 2 26 | 10 {35] 4 | 40| 30| 15 | 100
M6 | RadoA | 2502 | 195 | 210 | 225 | - | 140 | 180 J 195 | - | 85 | 215 | 25 | 2 26 | 10 |35 ] 4 | 470 | 440 | 17 | 100
M6 | Radoa | s002 | 195 | 210 | 225 | - | 140 | 180 | 195 | — | 85 | 215 ] 25 | 2 2% | 10 |35 | 4 | 510 | 52| 20 | 100
Ms | Radop | 3502 | 195 | 210 | 205 | - | 140 | 180 | 195 | - | &5 | 25| 25 | 2 26 | 10 | a5 | 4 | 550 | 600 | 23 | 100
Ms | R4don | 4002 | 195 | 210 | 225 | 240 | 140 | 180 | 195 | 210 | &5 | 215 | 25 | 2 26 | 10 | 35| 4 | 570 | 700 25 | 100
L6 |Raasa | 602 | 195 | 20| - | — | 140 ] w0 ] - | 55| 5] 2 26 2 | 30| 4 | 500 | 78] 15 | 100
L6 |Raasa| 752 | 195 )20 - | - | 140|180 — | ] 75 ] 25| 25 2 10 2 | 30| 4 | 30 |300] 15 |00
16 |Rad8a | 902 | 195 f 20| - | — | 140|180 | ~ | 525 25| 2 10 2 | 30| 4 | 30|30 15 {100
L6 | Rassa 1002 ) 195 | 20| — | -~ | 140 |80 | - — | 75| 2t5] 25| 2 10 2 |ao| 4 ] 40 |30] 15100
16 |Radsn | 1202|195 [ 210 | - | - | 140|180 ~ | - | 75| 25] 25 2 10 2 | 30| 4 | 40 | 380 | 15 | 100
6 | nRdasa | 1502 195 | 210 | - | - | 140 J 180 | — | - | 75 | 25| 25 2 10| 2 | 30| 4| 40} 420 16 | 100
L6 |Raasa |2202| 195 | 210 ) | - | 140 | 180 | — | | 75 |25} 25| 2 10 2 | 30| 4 | 480 | 460 | 19 | 100
16 | Raasa | 2702 | 105 | 20 | — | — | 140 ) 180 | - | - | 5 | 25| 25 | 2 10 2 |30 ] 4 [ 540 | 580 | 22 | 100
16 | R4a8a | 2002 | 195 | 210 | - | — | 140 | 180 | — | -] 75 | 215] 25 2 10 2 |30} 4 | 560 |660] 238 | 100
16 |R4s0n | 602 | 195 | 200 | — | — | 140|180 | -~ | - | 75 ]2s5] 25 2 10 2 | a0 | 4 |sso{720] 15 ] 100
6 |nRagon| 752 J 15 [ 20| - | -~ | 140 f 18O | | - | 75|25 25| 2 10 2 | 30| 4 | 320 300 15100
L6 |Rason| 902 195|200 - | - |40 | 180 | |5 |2a5) 5] 2] w0 2 | 30| 4 |30 |30] 15| 100
16 | Rasoa | 1002 | 195 | 210 f -~ ] - | 140 180 | - | — | 75 | 25 25 | 2 10 2 {30 | 4 [ 40 | 360 | 15 | 100
16 | R4don | 1202 ] 195 | 20| — | — | 140 ) 180 -] ) 5] 5] 5] 2 10 2 |30 4 | 410|380 ] 15 | 100
t6 | Radon | 1502 | 195 | 210 ] - | - | 140 | B0 | - | | 75 |25 25 | 2 10 2 | 30| 4] 40 | 40| 16 | 100
L6 | Rd40A {2202 ] 195 | 210 | - | - | 140 J 18O | - | - | 5|25 25 | 2 10 2 pa | 4 | 480 | 460 | 19 | 100
L6 | Rddon [ 2702 | 195 | 210 | - | - | 140 | 180 [ — | - ] 75 | 25 ] 25 2 10 2 | 30 | 4 | 540 { 580 | 22 | 100
16 | R4d0a | 3002 | 195 | 210 f — | — | 140 ) 180 | -~ | | 5 | 25| 25 | 2 10 2 | 30| 4 | 560 | 660 | 23 | 100
16 |Rao7a | 602 | 190|205 — | — |55 | |5 [20] 5] 2 7 o |30 | 4 |ss0 | 720] 15| 100
t6 |Raora| 752 | 190 | 205 | - | -~ | 35 |75 - | - ]| 75| 20] 25 2 7 o |3 | 4 ) 30 |30/ 15 {100
6 |Rao7a{ o2 {10205 | | — w515 ] |5 ]26] 25| 2 7 o | 30 | 4 | 350 |32/ 15 |10
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Factory Default Settings

Legacy Model Factory Default Settings (cont.)

§ '<Z: 8 Fan Cycle Settings (Liquid Pressure, PRES), psig i - - CAREL - ] |
S N — e

AR [ [ o o -
JRIL CEEE e [ o ||
L6 | R4o7A J 1002 190 | 205 | - | - [ 135 | 175 | - | 75 | 210 | 25 2 7 o [ 30| 4 | 40| 3 | 15 | 100
L6 | Rdo7a | 1202 | 190 | 205 | - | - | 135 | 175 | - | - | 75 | 20| 25 2 7 o |3 | 4 | 450 | 420 | 15 | 100
16 | R4o7A | 1502 190 | 205 | - | - 135 | 175 - | - | 5| 210] 25 2 7 o | 30| 4 | 480 | 460 | 16 | 100
L6 | Rdo7a [ 2202 | 190 | 205 | — | - | 135|175 | - | 75 | 210 25 2 7 0 |3 ] 4 ] 540 | 580 19 [ 100
6 |Rdo7a 2702 | 190 | 208 | - | -~ J 185 475 | - | - | 5 )20 25 2 0 |30 | 4 | s60 | 660 | 22 [ 100
L6 | Rdo7a | 3002 10 | 2058 | — | — w515 | -] —~ | 75| 20| 2 2 7 o |30 | 4 | 580 70| 23 | 100
L6 | Rd07c | 602 | 180 | 195 | - | - | 130 | &5 | — [ — | 75 | 210 ] 25 2 7 o |30 ] 4 ] 30|30 15100
L6 |rdorc | 752 [ 180 | 195 | — | - | 130 | 165 | - | - | 75 | 210 | 25 2 7 o |30 | 4 |30 |30] 15 |100
L6 | R4o7c | 902 | 180 | 195 | -~ | — | 130 | 65 | — | — | 75 | 210 | 25 2 7 o0 {3 | 4 [ 40| 30| 15 | 100
L6 | Rdorc fico2 | 180 | 195 | ~~ | - | 130 {165 | - | - | 75 | 210 | 25 2 7 o | a0 | 4 | 40| 380 | 15 | 100
6 | Rdo7c | 1202 | 180 | 195 [ - | — 130 [ 65| -~ | - | 75 )] 20| 25 2 7 o0 |30 | 4 ] 40| 420] 15 { 100
L6 | nrdorc [ 1502 f 180 | 195 | - | - | 130 {65 | | - | 75 | 210 25 2 7 o [ 30| 4 | 480 | 460 | 16 | 100
L6 | R4o7c | 2202 | 180 | 195 | - | - | 136 [ 165 | — | -~ | 75 | 20| 25 2 7 o |30 | 4 ] 540 | 580 | 19 | 100
L6 | Rdo7c [ 2702 ) 180 | 195 | -~ | - | 130 | 165 | — | | 75 | 210 | 25 2 7 o |3 | 4 | se0 |eso| 22 |00
L6 | Rdo7C | 3002 | 180 | 195 ) - | - |30 [ 165 )] - | — ] 75| 20] 25 2 7 o |s | 4 | se0 | 70| 23 | 100
L6 | Rao7F | 602 | 200 | 215 | - | - | 145 | 185 | — | - [ 75 | 215 | 25 2 7 o0 |30 | 4 | 30 | a0] 15 | 100
L6 |R4o7F | 752 | 200 | 215 | - | - | 145 f 185 | - | - ] 75 | 215 | 25 2 7 0 |3 | 4 | 350 | 30| 15 | 100
L6 | Rao7F | 902 | 200 | 215 | —— | - | 145 | i85 | — | - | 75 | 215 | 25 2 7 0 |3 | 4 | 400 | 360 | 15 | 100
L6 | R4o7F | 1002 | 200 | 215 ) - | - | a5 J 185 | - | — | 75| 25| 25 2 7 o |30 | 4 | 40| 30| 15[ 100
L6 | Rdo7F 1202 ) 200 | 215 | - | - | 145 [ 85 | - | - | 5| 25| 25 2 7 0 {30 | 4 | 40 | 40| 15 { 100
L6 |R4o7F | 1502 | 200 | 215 | - | —~ | 145 | 185 )] - | —~ | 75 | 25| 25 2 7 o |3 | 4 | 480 | 460 | 16 | 100
L6 | Rdo7F § 2202 | 200 | 215 | - | - |45 |85 | | - | 5] 25 )] 25 2 7 o |30 | 4 |54 | 580 | 19 |00
6 | Rdo7F | 2702 | 200 | 215 | - | - | 145 | 185 | - | - | 75 | 25| 25 2 7 o |30 | 4 | se0 | es0 | 22 | 100
t6 | R4o7F J 3002 ] 200 | 215 | - | ~ | 145 | 85 | - | - | 75 | 25| 25 2 7 0 {3 | 4 {580 | 720 23 | 100

DEFP - Defrost Termination Pressure

DEFT - Defrost Failsafe Time

EQuUT - Equalizing Time

LPSH - Low Pressure Switch Cut In
LPSL - Low Pressure Switch Cut Out

FZET - Evaporator Refreeze Temperature

FZTM - Evaporator Refresze Maximum Time

DFT - Defrost Termination Temperature

PRFS - Pressure Regulator Full Scale Range Setting
PRUI - Electronic Valve Update Interval (in seconds)
DHO - Defrost Initial Valve Opening Posttion (% open)
MT - Medium Temperature

i - Low Temperature

**Drawing 29326701 indicates, " Valve has been qualified by Heatcraft for a minimum room temperature of -30C (-22F) and a minimum refrigerant temperature of -35C (-31F)
*“**Suction Pressure Transducer, 28911202, (0-300 psia)
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Factory Default Settings

Meet Minimum AWEF Model Factory Default Settings

APPLICATION

REFRIGERANT

Fan Cycle Settings (Liquid Pressure, PRES), psig

v [ne [ [t s [ [ s [ [ | | s | s | o

155 | 170 — — 110 | 145 — — 85 210 25 2 16

MODEL SIZE

FZET

FZTM

B

M| R [ 907F 6 E 320 | 300 | 15 | 100
M| R22 Joos2 {155 |10 | — | — [0 s | — | — | e |20 25| 2| 6| 6 |35 ] 4 | 32030 15100
M [ Rz o2 | 1ss [0 | — { — |0 as ] — | —fes Ja0] 5] 2| 6| 6 |as ) 4 |30 3] 15|00
M| pe2 Joz2f s |10 | — | — J 1o {as | — | — e |20 25| 2] 16| 6 |35] 4 | 380 [as0]| 15100
mr [ R Jose| s | ] — ] — o] —| =] 20| 25] 26| 6 [a5]| 4| 40]3] 15100
M| mo2 Jozoe | 1ss 1o | — | — 1ol s | — | — | es |20 5] 2] 16| 6 [a5]| a | a0]ad0] 5] 100
mr | me2 [o2s2 [ 155 [ 170 | 1eo | — |10 [ a5 [ ss | — [ as L0 25| 2 | 6] 6 [as | 4 | 5050 17 |00
mr | R22 foso2| 155 [ 170 | 1eo [ — | t10 | vas [ uss | — | a5 [ao] 5] 2 | 16| 6 [as | 4 | 550|600 20| 100
Mt | Re2 [oas2 [ 155 [ 170 |10 | — |10 [ a5 [ ss | — [ a5 20 25| 2 | 6| 6 |as | 4 [ 570700 23 |00
mr | R22 [oao2 | 155 | 170 | 180 [ 195 | 110 [ 1as | 155 |0 | as [2o | 25 | 2 | 6| 6 [as | 4 [ 500 | 7e0| 25 | 100
Mr | naoan |07 ) qe0 | aos | — | — | vss | s | — [ — | e |20 25 | 2 [ 20 [ 10 [ | 4 | a0 |30 15100
mr | noea |oos2 [ 10 [ 205 | — | — [sas ] aoms | — | — | 85 [0 25| 2 | 24 | 10 |35 | 4 | 320 ac0f15]100
Mr | Raosa {oro2 [ 1e0 [ 205 | — [ — |35 | s ] — | — | es [20] 25| 2 [ 24| 10 |as | 4 | 35030 15100
M | Raoan Jor22 {190 | 205 | — | — J1as|as| — | — | e |26 25| 2 | 24 [ 10 [as| 4 | 3s0o]as] 15]100
MT | raosn Josz [ de0 |25 | — | — J1ss|ams ] —1 — [ es |20 25 ] 2 | 2a | 10 as| 4 | at0]3] 15100
MT | Raoan |ozo2 {100 | 205 | — | — | a5 s | — | — [ es |20 25 | 2 | 24 [ 10| 4 |40 as] 15|00
Mr | Raosn [ o252 [ 190 | 205 {220 | — | 135 [ 175 [ o0 | — [ a5 {20 25 | 2 | 26 | w0 [as | 4 | st0]s0| 17 [ 00
Mr | Rdoda |oso2 | 190 | 205 | 220 [ — [ 135 [ 75 [ 1eo | — [ es 20 [ 25 | 2 | 26 | 10 [ a5 | 4 | 550 | eoo | 20 | 100
MT | Raosa [oas2 [ 190 | 205 | 220 | — |35 |75 [ w0 | — [ a5 20 25 | 2 | 24 | 1o [as | 4 | 50700 23 [ 00
Mr | Raon [os02 | 190 | 205 | 200 | 235 | 135 | 175 | 190 | 205 { 85 |20 | 25 | 2 | 26 | o [as | 4 | 500 [ 780 | 25 | 100
Mt | Rso? %?)772 195 |20 ] — | — | o] — | — |8 |20] 25| 2| 26| 11 |35 4] 32|30 45100
mr | mooz Joos2 | 1es |20 | — | — [ so e | — | — | es |20 25| 2 | s 11 [as| 4] s0]a0] 15100
mr | mso7 [oto2 [ 195 |20 | — | — |40 [ s | — | — | &5 [20] 25 | 2 | 26| 11 [ a5 4 [ 350 |30 15100
mr | msor |otzz | 1es |20 | — | — [ 1eofieo | — | — | &5 [20] 25| 2 | 26| 11 [ a5 | 4 | a0 [asc] 15] 100
mr | mso7 Jowsa [ 15 |20 | — | — a0 [ s | — | — e [20] 25| 2 | 26 11 [as | 4| 40 ae0] 15100
mr | msoz |ozo2 [ 1e5 |20 | — | — [0t | — ] — | es [2t0] 25| 2 | 26| 11 s ] 4 [ a0 aa0] 15100
Mr | rso7 Joos2 | 1es |20 |25 ] — | 140|180 [1es | — | es |20 25 ] 2 || i [ 4 | s0]s20] 17 |00
mr | Reo7 |oso2 [ 195 [ 210 | 205 | — | 140 | te0 |15 | — | 85 |20 5 | 2 | 2 | 11 {as | 4 | sso | e | 20 |00
mr | mso7 [oss2 | 195 | 210 | 225 | — | 140 [ve0 [ 1es | — | as [2o | 25 | 2 | 2 | 11 [ s | 4 | 570 [ 00| 28 | 100
Mr | rso7 |oao2 [ 195 | 210 | 225 | 245 | 140 [ 180 [ 105 |20 [ &5 |20 25 | 2 | 26 | 11 [ as | 4 [ 500 | 7e0 | 25 | 100
Mr | raora |57 ) vo0 faos | — | — [uas [ s | — | — | s 20| 25| 2 | s | s || 4 | a0 |00 15100
Mr | rao7a Joos2 {190 {205 | — | — [ was]as| — | — | es 2o 5| 2 [ 45| 3 [as] 4|30 |ae]| 15] 100
M | Raora Jotoz [ 1e0 | 205 | — | — s || — | — e [zt 25| 2] 5] 3 [as | a]|350]am] 15]100
M | raora [o22 [ 190 [ 205 | — | — [ wss s ] — | — e [20] 5| 2 | 15| s [as] 4 [ 380 [a0] 15s]h100
Mr | raoa Joms2 [ 1e0 | 205 | — | — [ 1ss || — | — e [0 o5 2 5| 3 [as| a ] 4030/ 15]100
M | Rraoza Jozo2 [ 180 Jaos | — | — | ss || — | — [ es |20 5] 2] 5] 3 [ss a70 | 440 | 15 | 100
MT | raoza |oos2 | 100 | 205 [ 220 | — | 135 | w75 [ 1o | — | es 20| 25 | 2 | 45| 3 [ss | a | s0]sw] 97| 100
mr | Réora | o302 [ 190 | 205 | 220 | — | a5 |15 1eo | — [ es |20 ] 25 ] 2 | 5| s [ | 4 | 550 | 600 20 |00
Mr | rao7a [oss2 | 190 | 205 [ 220 | — [ a5 [ 175 |10 ] — | es |20 | a5 | 2 | 5| 3 [as | 4 |50 |0 | 2|00
Mr | Rrao7a | od02 | 190 | 205 | 200 | 235 | 135 | 175 [ 100 | 205 | 85 20| 25 | 2 | 15| 3 [ | 4 | se0 | 7a0f 25 { 100
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Meet Minimum AWEF Model Factory Default Settings (cont.)

Factory Default Settings

§ ’<z: & Fan Cycle Settings (Liquid Pressure, PRES), psig v cAREL - |
8| & |z o
S
i
mt | raorc g?]% 190 15| — | — |130|w.s] =] |8 |20 2 2] 1 |as| 4| 320 ]a30] 15100
mr | norc Joosz | 180 | 1es | — | — o {tes | — | — | es |20 5] 2§ 12| 1 [as| 4 | a0 [a0] 15100
Mr | maorc Joto2 | 1s0 J1es | — | — 130 es | — | — | e |20 25| 2|12 1 || 4 |as0|30]15]10
M | raorc [otzo | 1a0 J1es | — | — 130 ] 1es | — | — [ es 210 25| 2 | 12] 1 {as]| 4 380 |360]15]10
M | maorc |otso [ 1a0 [1es | — | — [ 1sofes | — | — | es |20 25| 2 |12 1 Jas]| 4] 40]3s0]15]1m0
Mr | maorc [ocoo | 10 [ 1ss | — | — 130|165 | — | — | as | 20| 25| 2 ] 12| 1 |as5] 4| 40]a0]15]i00
mr | norc | ozs2 | 180 | 1es |20 | — [0 [ tes [1eo | — | 85 [ 20| s | 2 | 2| 1 [ | 4 | 50|50 | 17 |00
mr | morc [oso2 | 180 [ ies [ 210 | — |10 | ies |10 | — | &5 {20 | 5| 2 | 2| + || 4 | 550|600 | 2 |00
mr | maorc [ osse | 1a0 | 1es [ 20| — [ 130 | tes [ 40 | — | 85 | 20| 25| 2 | 12| 1 [ss | 4 | 570} 0] 235|100
mr | norc | oso2 | 180 | 1es | 210 | 225 [ 130 | 165 | 1e0 [ io5 | 85 |20 | 25 | 2 | 12| 1 [ | 4 [ 5% | 7e0 | 25 | 100
M | naore [ ) g0 [ 215 | — | — |45 Jves [ — | — [ s {25 [ 25| 2 [ 6] a [ | 4 |32 o 15|00
Mr | naore Jooso | 200 [os | — | — [ 145 | 1es | — | — | as | 25| 5] 2 } 6| 4 | a5 ] 4 [ 30 30| 15100
mr | maorF [oto2 [ 200 [2s | — | — [ was [aes | — | — | a5 |25 25| 2 | 6 | 4 [a5 | 4 [350 | a0] 15 | 100
mr | ndorrloto [ oo |as | — | — [ 1as]1es| — | — [ a5 | 25| s ] 2| w6 | 4 {35 4 |38 ]3] 15100
wr | naore [omse | 200 | os | — | — [14s]1ss | — | — [ es |zis| 25| 2 | 16| 4 [ 5| 4 | 410 ]3| 15 ]100
M fraorr Jozo2 [ 200 Jots | — | — [ 145 | 15| — | — | as | 25| 25| 2 | 16| 4 |as]| 4 | 40| 40| 15 | 100
Mr | Raorr [ozs2 | 200 [ 215 | 230 | — [ 145 | a5 [ 200 | — [ 85 |25 | 25| 2 | 6| 4 | a5 | 4 | 510|520 ] 17 | 100
mr | naore | oso2 | 200 | 215 [ 230 | — | 145 [ 185 {200 | — | a5 |25 { 25| 2 | 16| 4 | a5 | 4 | 550 | oo | 20 |100
mr | maorr | oss2 [ 200 | 215 | 230 | — | 145 [1es [ 200 | — [ &5 |25 | 25| 2 6| 4 [as | 4 | 50| 70| 23|00
MT | Raorr [ o402 | 200 | 215 | 230 | 250 | 145 | 185 | 200 | 25 ] es |25 | 25 | 2 | 6 | 4 | a5 | 4 | se0 | 780 | 25 | 100
7 | raosa Joose | 1ss [ 1o ] — | — ol o] —] =720 25| 2] ] 23] 4 ]an]s0] 15|10
7 |raosa Joorz [ 1ss [ 170 ] — | — J1oo a0 — ] — | s |2e] 25| 2110 2 s} & |asofan]|15]10
v | raosa Joos2 [ 155 |10 | — | — [0 1a0] — | — |75 |2t 25| 2|10 2 |2 4] 40]a3ee]|15]100
7 |maosa Jotoe | 1ss [ o] — | — Jwolao| — ] — 7520 25| 2] 0] 2 a] 4] 40]30]15]10
7 |maoaa Jorze 155 [ 10 ] — | — oo a0 | — ] — | 75|20 25| 2] 1] 2 |s] 4 [40]a0]|15]100
7 |raosa Jots2 s 1o | — | — [0 [ [ — | — | s a0 25| 2|10 2 || 4| a0 |40]| 16100
v | naoan fozz2 [ iss [0 | — | — oo 10| — | = [20] 5] 2] w0] 2 |a] 4| s4]se| 19|10
7 | raosa ooz | 155 {10 | — | — J1oo 40| — | — | 75 |20 25| 2 [0 2 |30 ] 4 |se0|es0] 22 }100
7 | raosa Joso2 | s o | — | — oot — | = o] s 20| 2 | 4 |se0f 20| 2|00
v | msoz Joose [ 185 |0 ] — | — [too [ ao ] — | — | s || 25| 2] 11| 2 e} 4]0 |a0]| 1500
7 | msor loorz | 1ss |10 | — | — [100 [ wdo | — | — | 75 |1eof 25 2] 1] 23] 4 ]ao]s0]1]100
7 | mso7 oos2 | iss [0 | — | — ool a0 | — | — 75 |teo] 25| 2| 9t 2 || 4| s0]a0]| 15100
v | msor owe | 1ss {10 | — | — Jioo || — | — | s |mo] 25| 2] 1] 2] 4|40 |3] 5 )00
o | omsor otz2 | s [t — | — Jweo ]| =] =] s e s | 2] n] 2 || 4|40 |an]| 15|00
o | msor Jose[1ss [0 ] — | — Jioo [ vao ] — | — | 75 Lo | 25| 2 {11 ] 2 s} 4 |0 |ae0]| 16100
o | rior oz s [0 | — | — oo s — | — | s w25 2] ]| 23] 4|50 || 18100
o | asor [oez2 [ 1ss [io | — | — oo 10| —] =) 5 ]| as ] 2] 1] 2 fa] 4 |se0]|es0| 22 ]r0
o | msor Joso2 | wss {0 | — | — oo |1ao | —f = e s 2] 0| 2 || 4 |se0f720f2 |10
Mt | Radsa gg;g 105 20 | — § — |40 )1mo| — | — |85 ais]| 5| 2| 26 ) 10]35) ¢ ] 320 [s0] 1510
M | Reds Joosa | 105 [ 20 | — | — 140 | 1eo | — | — | as | 25| 25| 2 | 26 | 10 | as | 4 | a0 | 300 ] 15 | 100
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Factory Default Settings

Meet Minimum AWEF Model Factory Default Settings (cont.)

] nn

m DEFT | EQUT

E CAREL | ALGO
LPSH | LPSL | FZET | FZTi4

< Lo Lo e T T T

MT | raden [oto2 f 1es J 2o | — | — | 140 | wso| — | — | &5 | 25| 25 ] 2 | 26 | 10 [ a5 | 4 | 350 |30 ]| 15 100
wr | Radon Jot22 | tes Lzt | — | — [ a0 [1eo | — | — | a5 [ats) 25| 2 | 26 | 10 ] as| 4 | 30 ]3] 15|00
M | Radsn |ots2 | 1es [ 2to | — | — frao [1eo | — | — | a5 [ 25| 25 ] 2 | 26| 10 ]3| 4| 40 38| 15| 100
mr | nassa (o202 [ 195 [ 210 | — | — [ 140 [ 10 ] — | — | 8 [25| 25 | 2 | 256 | 10 |as| 4 | 40| aa0| 15| 100
W | raden | o252 | 105 | 210 [ 225 | — [ 140 [ 1m0 | s | — | as [ 25| 25 | 2 | 26 | 10 [ 35| 4 | 50 ] 50] 17 |10
M | nassa | o302 | 195 | 210 | 225 | — | 140 [ 160 [ o5 | — | es |25 | 25 | 2 | 26 | 10 |35 | 4 | ss0 |60 | 20 | 100
M | radsn | oas2 | 1es | 20 [ 225 | — |40 [ 1ae | ies | — | es [ais| 25 ] 2 | 25| 10 |35 | 4 [ 570 ]| 700 23 | 100
W | Raasa [od02 [ 195 | 210 | 225 | 240 | 140 [ 180 [ 105 210 ] 85 [ 25| 25 | 2 | 26 | to | a5 | 4 [ se0 | 7e0 | 25 [ 100
M1 | Rason %‘[’,77; 15 2o — | — |10 ]1e0] — | — |8 |ais| 25| 2] 256 ] 10 |a5] 4] a0 |30]| 15]100
Mt D rason Joos2 f1es J oo | — | — [ 1o seo] — | — | &5 {ats] 25| 2 | 26| 103 | 4 |320]30] 15|10
M | radsa |oto2 | 1es Lzto | — | — Va0 1o ] — | — | o5 |ais] 25| 2 | 26 | 10|35 | 4 |30]30] 15|10
wr | nason [o122 [ 1e5 [ 210 | — | — [ 140 [ 10| — ] — [ e [2ts| 25| 2 | 26 | 10|35 | 4 | 30 |30] 1510
M | radon Jors2 | 1es [ 2o | — | — [ 140 | a0 ] — | — [ a5 [ 25| 25| 2 | 26 | 10 ] as| 4 | 410 ] 30| 35 | 100
MT | rason Jozo2 | 1es [ 2o | — | — [ 10 Jteo | — | — | &s | 25| 25 ] 2 | 26| 1035 a0 | 440 | 15 | 100
MT § Radon |ozs2 | 1es [ 20 [ 225 ] — | vao [ 1eo | aes | — | &5 | 25| 25 | 2 | 26 | 10 |35 | 4 | 5052 ] 17 {100
W | radon | ooz | 105 | 210 | 225 | — | 140 | 1s0 | tes | — | &5 |25 ] 25 | 2 | 25 | 10 | a5 | 4 | s50 | 600 | 20 | 100
M | Radon [o3s2 | o5 | 210 | 25 | — [ 140 [ 180 [ es | — | 85 |25 s | 2 | 2] 10| 570 | 700 | 23 | 100
MT | Rason | o402 | 195 | 210 | 225 | 240 | 140 | 180 | 15 | 20 | 85 [ 25| 25 | 2 | 26 | 10 | a5 | 4 | se0 | 70| 25 | 100
i | Rradsa Joos2 | 1ss [ e | — | — [0 o] — | — | 7 [2s]| 5] 2w ]| 2 |30 4 |30]30] 15|10
7 | ragen [oor7 | w55 | e | — | — [ w0 J o] — | — | 75|25 25| 2] 0| 2 3] 4 |30]30] 5 |10
7 | radea [oos2 | 5 [ 170 | — | — [do0J o] — | — | 75 Jas{2s] 2] 0] 2|3} 4]a40]awo]| 15|10
T |raasa Joro2 | 55 | 10 — | — [ 100 ]1ao] — | =] 75 |2is| 25| 2w} 2 [3] 4]40]a0]| s |10
7 | rader ot ss o | — | — (1o a0 =] — ] 7 |25 25 2] w ]| 2 (3| 4| 40]a0] 35| 100
m | raden [os2 ] wss [0 ] — | — [ 1o o] — | — | 75 |as| 2s] 2] w0 ]| 2 30| 4 |40]0] 16100
7 |rason [oz22 | ws5 [ 170 | = | — [do0 J o] — | — ] 75 |2i5f 25| 2] 0] 2 [3] 4| se0]ss0]| 19 |10
7 |Rasa Joz2 |15 [0 | — | — |00 |14 ] — | — | 7 |25 5] 2 | 0] 2 [a]| 4 | se0|eso| 22100
m | Rassa Joso2 | ss [0 | — | — [ 10| waod — | — | 7 |as| 25| 2 ] 10 2 {30 4 | s8] 70] 23|00
m [ reson [ooe2 [ 155 [ 10 | — | — {100 140 — | — | 75 25| 25| 2 | 0] 2 [30] 4|30 ]s0] s 10
T | raaon [oorz | 15 | 10 | — | — [ 100 1o ] — | — | 75 [2isf{ 25| 2] 0] 2 [3]| 4 [30]30] 15 |10
T | Raaon [oos2 [ 155 [0 | — | — [ 100|140 — | = | 75|25 25| 2 | 0| 2 {a0] 4 |a0]|a0] 15|10
im | ragon [oto2 | ss [ 1o | — | — [soo o] =] = s |as| 25| 2w | 2 3| 4| 40]a3s0] 15 |10
7 | rason o2z | w5 10| = | — [0 ]uae ] — | — ] 75 |ais] 5] 210 ] 2 |3 4|40 ]40] 15| 100
T |reson Jos2| 185 [0 | — | — [ 100 1a0] — | = | 5 |2s] 25| 2 | 0] 2 [30] 4|40 [a0] 16100
o | raaon Jor2 [ ss [0 ] — | — [ 100 fae] =] — | 7 |25 25 2] 10| 2 ]3| 4] 50]se0] 19|10
7 |reaon o2 | s ol = | — [doo o] — | — ] 2525|255 2] 10| 2 [30] 4 | se0|eso]| 22100
T [reson foso2 | 155 [0 | — | — [ 100|140 ] — ] — | 7|25 25 ] 2 | 10] 2 [a] 4« |se0[70]a2 [0
7 | rao7a Joos2 ] 55 [ 170 | — | — [ 100 iao] — | — | s |2to| 5] 2] 7| o s3] 4 (30]a0] 15|10
7 |raoafoorz s Jiol — | — [0 ]mao] — ] — | 75 [2t0] 25] 2] 7| o [30] 4 [360]30] 15 {100
7 | rao7a [ooo2 | w55 [ 170 | — | — [ 100 ] o] — ] — | 75 |20f 25| 2] 7| o |3 4 [40]ao] 15|10
7 |reora ooz |15 0] — | — |10 o] — | =7 |2zio] s 2] 7| o |a2] 4« 40|30]15]ico
o | raoa Jorzbwss ol — | — [do0 o] — ] — | s [20] 5] 2| 7| o [a] 4[4 |ao]| 15 {100
v |raoza [os2 | wss [0 = — [100]1ao] —] — |75 [2i0] 5] 2] 7| o [3]| 4]40]4w] 16|10
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Factory Default Settings

Meet Minimum AWEF Model Factory Defauit Settings (cont.)

§ E S Fan Cycle Settings (Liquid Pressure, PRES), psig ‘ ’ _ - CAREL ALco ‘
=z N LI
o I e 8 e ey
155 170 — — 100 140 —_ —_ 0 30 4 540 580 19 100
k) R407A | 0272 | 155 170 — — 100 140 —_ — 75 210 25 2 7 0 30 4 560 660 22 100
T R407A | 0302 | 155 170 — — 100 140 —_ — 75 210 25 2 7 0 30 4 580 720 23 100
LT R407C | 0062 | 150 165 — — 100 135 — —_ 75 210 25 2 7 0 30 4 320 300 15 100
Ir R407G | 0077 | 150 165 — — 100 135 — - 75 210 25 2 7 0 30 4 350 320 15 100
R} R407C | 0092 | 150 165 — — 100 135 — — 75 210 25 2 7 1} 30 4 400 360 15 100
T R407GC | 0102 | 150 165 — —_ 100 135 — — 75 210 25 2 7 0 30 4 410 380 15 100
T R407C | 0122 | 150 165 — — 100 135 —_ —_ 75 210 25 2 7 0 30 4 450 420 15 100
T R407C | 0152 | 150 165 — — 100 135 —_ —_ 75 210 25 2 7 0 30 4 480 460 16 100
k) R407C | 0222 | 150 165 — — 100 135 —_ — 75 210 25 2 7 0 30 4 540 580 19 100
T R407C | 0272 | 150 165 — — 100 135 — — 75 210 25 2 7 0 30 4 560 660 22 1060
LT R407C | 0302 | 150 165 — — 100 135 —_ — 75 210 25 2 7 0 30 4 580 720 23 100
T R407F | 0062 | 155 170 — — 100 140 — — 75 215 25 2 7 0 30 4 320 300 15 100
LT R407F | 0077 | 155 170 — — 100 140 — — 75 215 25 2 7 0 30 4 350 320 15 100
Ir R407F | 0092 | 155 170 — — 100 140 —_ — 75 215 25 2 7 0 30 4 400 360 15 100
[hg R407F | 0102 | 155 170 — — 100 140 — — 75 215 25 2 7 0 30 4 410 380 15 100
T R407F | 0122 | 155 170 — — 100 140 — —_ 75 215 25 2 7 0 30 4 450 420 15 100
[k} R407F | 0152 | 155 170 —_ — 100 140 — — 75 215 25 2 7 0 30 4 480 460 16 100
T R407F | 0222 | 155 170 — — 100 140 — — 75 215 25 2 7 1] 30 4 540 580 19 100
Lr R407F | 0272 | 155 170 — — 100 140 — — 75 215 25 2 7 0 30 4 560 660 22 100
i R407F § 0302 | 155 170 — — 100 140 — — 75 215 25 2 7 0 30 4 580 720 23 100
DEFP - Defrost Termination Pressure

DEFT - Defrost Failsafe Time

EQUT - Equalizing Time

LPSH - Low Pressure Switch Cut In
LPSL - Low Pressure Switch Cut Out

FZET - Evaporator Refreeze Temperature

FZTM - Evaporalor Refreeze Maximum Time

DFT - Befrost Terminafion Temperature

PRES - Pressure Regulator Full Scale Range Setting
PRUI - Electronic Valve Update Interval (in seconds)
DFIO - Defrost Initiat Valve Opening Position (% open)
MT - Medium Temperature

LT - Low Temperature

**Drawing 29326701 indicates, " Valve has been qualified by Heatcraft for a minimum room temperature of -30C (-22F) and a minimum refrigerant temperature of -35C (-31F)
***Suction Pressure Transducer, 28911202, (0-300 psla)
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Mohave Control Board Comparison

FIRST GENERATION HRP# 28910301 SECOND GENERATION HRP# 28910302

it ]
+1 L
e ] I
!
;. L vl
: - o

No Terminal Block

Note: Screws must be tight to provide grounding.

Redundant Low Pressure Switch Terminals (REMOTE DEFR & C)

Redundant Low Pressure Switch Terminals {SEPARATE TERMINAL BLOCK)

Service Part Note: Review wiring and mounting differences when replacing a First Gen Board with a Second Gen Board.



Electronic Pressure Regulator Comparison

MANUFACTURER: ALGO
PRODUCTION THROUGH OCT. 2011
HRP# 29330501

MANUFACTURER: CAREL
CURRENT PRODUCTION
HRP# 29326701

SEE PAGE 41 OF INSTALLATION MANUAL FOR LOCATION OF PRESSURE
REGULATOR IN CONDENSING UNIT. DETERMINE THE MANUFACTURER
BASED UPON THIS PICTORIAL.
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Heatcraft Mohave Control Modbus Definitions

NOTE: For this device, ModBus message frames must be no larger that 256 byles

NOTE: For ModBus commands, temperalures are always degrees F, pressures

are always psia, and times are always 24-hour HHMM

Discrete Inputs -
CMD 0x02 (Read)

"Enter" pushbutton

"Clear/Test" pushbutton
"Program Review" pushbutton
"Force Service" pushbutton
"Monitor" pushbutton

"Force Defrost" pushbutton
"Reset Time" pushbutton
Service Switch contacts

Safety Switch contacts

CU Suction Pressure switch contacts
T-Stat contacts

Beaconll I/F current sense
Remote Defrost switch contacts

Coils -
CMD 0x01 (Read), CMD 0x05 (Single Write)
CMD 0xOF (Multiple Write)

Beacon "Low Pressure Switch" output
Evaporator Heater relay
Liquid Line Solenoids relay
Evaporator Fan relay
Condenser Fan 4 relay
Condenser Fan 3 relay
Condenser Fan 2 relay
Condenser Fan 1 relay
Alarm relay

Compressor relay

Bypass Valve relay
Suction Solenoid relay
Defrost Solenoid relay
3-Way Valve relay

Input Registers -
CMD 0x04 (Read)

Suction Temperature (-55 to +125 degrees F)
Ambient Temperature (-55 to +125 degrees F)
Auxilliary Temperature (-55 to +125 degrees F)

Input Address

O ® N O AE WD =20

- - e
N = O

Coil Address

N OO A WN = O

—_ ot o
W N = o o

Data Type

Word, signed
Word, signed
Word, signed

Byte Addr.

Byte Addr.

Word Addr.

- 4 4 4 a0 L 00000000

- - a a2 0 00 00 0 0 0O

Bit Addr.

P ON =2 0N OO ALON 2O

Bit Addr.

OB ONM -2 ONOOOU A ON=O

Label

SueT

RAMBT
AuUxT



Mohave Hot Gas Control Modbus Definitions

Suction Pressure (0 to 300 psia), displayed as 30" Hg to 285 psig
Liquid Pressure (0 to 500 psia), displayed as 30" Hg to 485 psig
Evap 1 Defrost Temp (-55 to +125 degrees F)
Evap 2 Defrost Temp (-55 to +125 degrees F)
Saturated Suction Temp (-55 to +125 degrees F)
Suction Superheat (-128 to +127 degrees F)
Regulator Valve position (0 to 820 steps)
AC input voltage (0 to 315 volts*10), e.g. 243 = 24.3 Vac
SELECT control position (0=full GCW to 255=full CW)
Errors (bit-packed):
0x0001 CU Suction Temperature sensor error
0x0002 CU Ambient Temperature sensor error
0x0004 CU Aux Temperature sensor error
0x0008 CU Suction Pressure sensor error
0x0010 CU Liquid Pressure sensor error
0x0020 Evaporator #1 Defrost Temperature sensor error
0x0040 Evaporator #2 Defrost Temperature sensor error
0x0080 CU Suction Pressure switch error
0x0100 Safety Circuit shut-down error
0x0200 Prolonged low suction pressure shut-down error
0x0400 Low-pressure start-up error
0x0800 High-pressure start-up error
0x1000 Defrost pump-down error
(0x2000 to 0x8000 not used)
Alarms (bit-packed):
0x0001 Persistent input sensor failure alarm
0x0002 CU Suction Pressure sensor & switch failure alarm
0x0004 repeated safety circuit open condition alarm
0x0008 Persistent low- or high-pressure startup failure alarm
0x0010 High CU Aux (Room) Temperature alarm
0x0020 Low CU Aux (Room) Temperature alarm
(0x0040 to 0x8000 not used)
Software Version (RRrr - MAJOR.minor revision); e.g. 107 = 1.07

Operating Mode (0=0ff, 1=Delay, 2=Cooling, 3=Pump-Down, 4=Defrost1,
5=Defrost2, 6=Defrost3, 7=DefrostA, 8=Re-Freeze, 9=Test, 10=Service)

Status/Configuration (bit-packed):
0x0001 Displayed temperature units (O=degrees F, 1=degrees C)
0x0002 Displayed time mode (0=12 hour, 1=24 hour)
0x0004 Application Type (O=Low temp, 1=Medium temp)
0x0008 Evaporator fan mode if not cooling (0=off, 1=0n)
0x0010 Expert mode (0=off, 1=0n)
0x0020 Parameter lock mode (O=unlocked, 1=locked)
0x0040 Service mode configured (0=off, 1=0n)
0x0080 CU Aux Room Temperature control (0=off, 1=on)
0x0100 CU Aux Temperature sensor attached (0=no, 1=yes)
0x0200 Evaporator #2 temperature sensor attached (0=no, 1=yes)
0x1000 Remote control (0=off, 1=0n)
0x2000 Error status (0=no errors, 1=one or more errors detected)
0x4000 Alarm status (0=no alarms, 1=one or more alarms detected)
(0x0400, 0x0800, 0x8000 not used)

Word
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Word
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OfF
cooL
IEF 1
IEF3
FREZ

SucP

IgpP
£137
E2ar
H5uc
SUPH
VALP
ACIN

XPRT
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revised

Last elapsed defrost time (minutes)

Compressor cycles since midnight (0 to 255)

Run time since midnight (0000 to 2359 HHMM)

Elapsed time since last defrost (00000 to 25559 HHHMM)
Run time since last defrost (00000 to 25559 HHHMM)

Holding Registers -
CMD 0x03 (Read), CMD 0x06 (Single Write)
CMD 0x10 (Multiple Write)

Display Right char. (7-bit ASCII + 0x80 DP)

Display Ctr-Right char. (7-bit ASCII + 0x80 DP)

Display Ctr-Leit char. (7-bit ASCH + 0x80 DP}

Display Left char. (7-bit ASCII + 0x80 DP)

Time of Day (0000 to 2359 HHMM)

Pressure Regulator setpoint (0 to 820 steps)

Refrigerant Type (0=R-22, 1=R-404A, 2=R-507, 3=R-407A, 4=R-407C,
5=R-407F, 6=R-448A, 7=R-449A)

Application Type (0=Low temp, 1=Medium temp)

Model Number (500 to 5000)

Displayed temperature units (O=degrees F, 1=degrees C)
Displayed time mode (0=12 hour, 1=24 hour)

Evaporator fan mode if not cooling (0=off, 1=on)

Parameter iock mode (O=unlocked, 1=locked})

Number of evaporators (1 or 2}

Evaporator #1 defrost termination temp (+50 to +100 degrees F)
Evaporator #2 defrost termination temp (+50 to +100 degrees F)

Defrost termination pressure (175 to 315 psia), displayed as 160 to 300 psig

Defrost override time limit (5 to 30 minutes)

Alarm condition duration (2 to 120 minutes)

Pressure Regulator full scale (100 to 820 steps)

Equalization time (1 to 10 minutes)

Low Pressure Switch high limit (15 to 45 psia), displayed as 0 to 30 psig
Low Pressure Switch low limit (15 to 45 psia), displayed as 0 to 30 psig
Evaporator re-freeze temperature threshold (+20 to +40 degrees F)
Normal valve update interval (10 to 30 seconds)

Initial defrost Pressure Regulator opening (50 to 100%)

Evaporator re-freeze time limit (0 to 10 minutes)

Cooling mode LLS Pulsing time limit (0 to 15 minutes)

ESV/PR valve manufacturer (0=Carel or 1=Alco}

CU Aux Room Temperature control (0=off, 1=0n)

CU Aux Room Temperature setpoint (-25 to +50 degrees F)

High CU Aux Temp Alarm threshold (-35 to +100 degrees F}, +127 if disabled
Low CU Aux Temp Alarm threshold (-35 to +100 degrees F), -128 if disabled

Run-time defrost interval (0030 to 1200 HHMM), 0000 if disabled
Defrost #1 start time (0000 to 2330 HHMM), 2530 if not used
Defrost #2 start time (0000 to 2330 HHMM), 2530 if not used
Defrost #3 start time (0000 to 2330 HHMM), 2530 if not used
Defrost #4 start time (0000 to 2330 HHMM), 2530 if not used
Defrost #5 start time (0000 to 2330 HHMM]), 2530 if not used
Defrost #6 start time (0000 to 2330 HHMM), 2530 if not used
Defrost #7 start time (0000 to 2330 HHMM), 2530 if not used

Heatcraft Mohave Control Modbus Definitions
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

DFTHM
vt
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1eeH
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LPGL
FZET
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FZTM
LLSP
VALM
RUXT
BOxT
RLRH
RLRL
RTIF
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IFa3l
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IFas
IFas
o
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Mohave Hot Gas Control Modbus Definitions

Defrost #8 start time (0000 to 2330 HHMM), 2530 if not used Word 41
Defrost #9 start time (0000 to 2330 HHMM), 2530 if not used Word 42
Defrost #10 start time (0000 to 2330 HHMM), 2530 if not used Word 43
Defrost #11 start time (0000 to 2330 HHMM), 2530 if not used Word 44
Defrost #12 start time (0000 to 2330 HHMM), 2530 if not used Word 45
Number of CU fans (1 to 4) Word 46
CU Fan #1 mode (0=o0ff, 1=on, 2=press. ctl., 3=temp. ctl.} Word 47
CU Fan #2 made (0=0ff, 1=on, 2=press. ctl., 3=temp. ctl.) Word 48
CU Fan #3 mode (0=off, 1=0n, 2=press. ctl., 3=temp. ctl.) Word 49
CU Fan #4 mode (0=off, 1=on, 2=press. ctl., 3=temp. ctl.) Word 50
CU Fan #1 On pressure (125 to 315 psia), displayed as 110 to 300 psig Word 51
CU Fan #2 On pressure (125 to 315 psia), displayed as 110 to 300 psig Word 52
CU Fan #3 On pressure (125 to 315 psia), displayed as 110 to 300 psig Word 53
CU Fan #4 On pressure (125 to 315 psia), displayed as 110 to 300 psig Word 54
CU Fan #1 Off pressure (125 to 315 psia), displayed as 110 to 300 psig Word 55
CU Fan #2 Off pressure (125 to 315 psia), displayed as 110 to 300 psig Word 56
CU Fan #3 Off pressure (125 to 315 psia), displayed as 110 to 300 psig Word 57
CU Fan #4 Off pressure (125 to 315 psia), displayed as 110 to 300 psig Word 58
CU Fan #1 On temperature (+30 to +90 degrees F) Word, signed 59
CU Fan #2 On temperature (+30 to +90 degrees F) Word, signed 60
CU Fan #3 On temperature (+30 to +90 degrees F) Word, signed 61
CU Fan #4 On temperature (+30 to +90 degrees F) Word, signed 62
CU Fan #1 Off temperature (+30 to +90 degrees F) Word, signed 63
CU Fan #2 Off temperature (+30 to +90 degrees F) Word, signed 64
CU Fan #3 Off temperature (+30 to +30 degrees F) Word, signed 65
CU Fan #4 Off temperature (+30 to +90 degrees F) Word, signed 66
(not used) --- 67 to 7999
Remote Control (OxAAb55=activate, OxFF0O=deactivate) Word 8000

NOTE: The Write Remote Control command with a data value of ‘activate'
is ignored unless the Mohave Control is in "Off" or "Service" modes

Diagnostic -
CMD 0x08 (Read/Write) Sub-Function
Restart communications 0x01
Clear Counters and Diagnostic Register Ox0A
Read Bus Message Counter ox0B
Read Bus Communication Error Counter 0x0C
Read Bus Exception Error Counter . 0x0D
Read Slave Message Counter OXOE
Read Slave No Response Counter OXOF
Read Slave NAK Counter 0x10
Read Slave Busy Gounter ox11
Read Bus Character Overrun Counter 0x12
Clear Overrun Gounter and Flag ox14
Activate Remote Control mode OxAAS5
Deactivate Remote Control mode 0xFFO0

NOTE: The Activate Remote Control command is ignored
unless the Mohave Control is in "Off" or "Service" modes

I pa
Fas
3F 18
If 11
oF 42

FAN1
FRNE
FAN3
FANY
F 10N
FeOn
F30N
Fyon
F10fF
Feor
F30F
Fyor
F 10N
Feon
F30N
F4ON
F10F
F2or
F30F
FY0F
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Since product Improvement is a continuing effort,
we reserve the right to make changes in specifications without notice.

Heatcraft Refrigeration Products LLC

2175 West Park Place Bivd. ® Stone Mountain, GA 30087
770-465-5600 ® Fax: /70-465-5990 » www.heatcraftrpd.com
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