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KYSORIIWARREN PARALLEL 
COMPRESSOR SYSTEMS 

The operational advantages of using parallel 
refrigeration systems are well known and 
accepted in the industry for their past 
performances. The simplicity and compactness 
of the KysorWarren design make the addition 
of hot gas defrost and/or heat reclaim a simple 
and economical feature. The most important 
point in planning an installation of the 
KysorIVVarren Parallel System is the proper 
selection of the optimum system components 
for the particular application. 

The selection and design of the system is 
based on the needs of the individual customer. 
This information must be passed on to the 
Application Engineer and must be complete and 
accurate. Due to the individuality of each 
customer and his needs, it is therefore 
impossible to categorize the Parallel System. 
The customer must make his needs known to 
the Regional Manager, and he in turn must be 
sure this information is passed on to the 
Application Engineer, who will in turn design the 
system. 

Component parts have been selected for 
their dependability and availability to keep 
service problems to a minimum. Simplicity of 
design has also made the KysorMarren Parallel 
System one of the easiest to sewice and install. 

RECEIPT AND INSPECTION 
OF EQUIPMENT 

Inspect the Parallel System and any 
accessories shipped with them for damages or 
shortages before and during unloading. If there 
is any damage, the carrier should be notified 
immediately and an inspection requested. The 
delivery receipt must be noted that the 
equipment was received damaged. If damage is 
of a concealed nature you must contact the 
carrier immediately or no later than three (3) days 
following delivery. It is the responsibility of the 
consignee to file all claims for damage with the 
transportation company. 

NOTE: Accessory items, such as drier cores, 
mounting pad, etc. are packaged in a 
separate carton. Be sure that you receive 
all items. 

NOTE: The svsfem is ShiDDed with a holdina 1 
charge of dry nitrogen.’ Check to see that 
pressure is still in the unit upon receipt. 
Report lack of pressure immediately to 
%?te SI~~mnent. 

/ 

LIFTING INSTRUCTIONS 

The Parallel System is a heavy piece of 
machinery and careful considerations for lifting 
should be made before the unit is lifted by any 
means. Only two parts of the unit are designed 
to carry any of the lifting load. 

1) The unit may be lifted at the base with a 
forklift or by means of cables at the four 
corners of the base. 

2) The unit may also be lifted by means of 
cables at the two lifting holes in the top 
channel. 

If cables are used, the lifting cables should 
be prevented from contacting any of the unit 
piping or electrical components. 

In the following pages will be found 
explanations of system components, wiring and 
piping diagrams, control settings, and 
operational guides. Any additional information 
may be obtained by calling the Regional 
Manager in your area or contacting the 
KysorVVVarren Application Engineering 
Department in Conyers, GA. 

LOCATION OF EQUIPMENT 

The Parallel Systems must be located so 
they are level and easily sewiced. A 30 inch 
service clearance between units and any other 
walls or stationary equipment is recommended. 
For Parallel System units placed end to end 18 
inches between units is adequate. The Parallel 
System is designed so that all pressure 
regulating valves can be adjusted from the rear 
of the unit. A minimum of 18 inches at the rear of 
the unit provides adequate service space. 

VENTILATION REQUIREMENTS 

The machine room ventilation equipment 
should provide air flow of approximately 100 
CFM per compressor horsepower. The air intake 
should be position so that air passes over the 
units. 

VIBRATION MOUNTS 

Vibration pads are supplied with each unit as 
standard. Isolator springs are optionally 
available. Quantities of vibration pads or isolator 
springs and the recommended placing is shown 
on the drawings in the drawings section of this 
manual. 
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UNIT DESIGNATION CONSTRUCTION 

Units are identified by letter (A, 8, C, etc), 
refrigeration circuits and ail field piping 
connections (including condenser and heat 
reclaim) are labeled. Unless otherwise 
requested by the customer ail refrigeration 
circuits are numbered from one to the highest 
and from left to right facing the electrical panel. 

Each Parallel System model contains the 
nominal compressor horsepower rating of the 
system. For even compressors this rating is the 
total horsepower of the main compressors. For 
uneven compressor systems this is the number 
of main compressors minus 1 times the 
horsepower of the largest main compressor. 

Example Designation: 

TD3 - 2005DC 

Uneven Compressor Horsepower 
Copeland Discus 
3 Compressors 
20 Nominal Horsepower 
R22 Medium Temperature 

Prefix Definition 9 
Unit Even or No. of Main Comp. 

Prefix U neven Comps. ! Mfg. 
ED2 Even 2 Copeland 

Discus 
EC2 Even 
TD3 Uneven 

TC3 Uneven 
ED3 Even 

EC3 Even 
ED4 Even 

EC4 Even 
TD4 Uneven 

TC4 Uneven 

2 Carlyle , 
3 Copeland 

Discus 
3 Carlyle 
3 Copeland 

t Discus , 
3 ’ ’ Carlyle , 
4 Copeiand 

Discus 
4 Cariyle 
4 Copeland 

Discus 
4 Carlyle 

Suffix Definition 7 
Unit Refrigerant Application 

Suffix Temperature 
RC R502 Medium 1 
RL R502 Low 
DH R22 High 
DC R22 ! Medium 

I 4 Zi 1 
/ DD i 

Fi22 
R22 

i Lw (2 Stage) i 
1 Low (Demand 1 

The basic construction of the Parallel 
System is made up of carefully selected over- 
the-counter items that can be readily obtained at 
refrigeration wholesalers. As previously 
mentioned, each system is custom-designed to 
meet the needs of each customer. The 
following is a description of a Parallel System 
containing afl of the standard and optional 
components available. 

ELECTRICAL 

Ail solenoids, contactors, controls, time 
clocks, and crankcase heaters are installed and 
wired at the factory. Electrical connections to the 
Parallel System include three phase power and 
control circuits. These are made in the control 
panel. The control panel is located above the 
compressors and is serviced from the front of the 
system. 

Parallel System units are available with 
compressors rated at 208/60/3 or 460/60/3. For 
208 VAC systems a single power feed is 
required for the unit. For 460 VAC systems a 
separate 208/60/i control circuit supply is 
required; if electric defrost is used a 208/60/3 
supply is required, which may be combined with 
the control circuit supply. An optional 
transformer may be added to step down the 460 
VAC for the control circuit on each unit. 

All field wiring must in compliance with the 
National Electrical Code and local codes. 
Minimum unit wiring ampacity and maximum 
overcurrent protective device rating as 
calculated per the National Electric Code are 
shown on the Parallel System nameplate. 

Typical 208 and 460 VAC wiring diagrams 
with typical circuit wiring for different types of 
circuits are included in the wiring diagram section 
of this manual. Ail types of defrost circuits may 
be intermixed in the panel depending on the 
individual store requirements. The wiring 
diagram sent with each Parailel System is the 
diagram for that particular unit and shows the 
circuit wiring as set up for that specific 
application. 

Parallel System units with optional heat 
reclaim require two wires from the store 
environmental control panel supplying voltage 
requested by the customer. 

! I Cooling) , I 



PIPING 

All refrigeration circuit piping leaving the unit 
is equipped with shut-off valves. Shut-off valves 
for condenser and heat reclaim lines can be 
added at the customer’s request. The system is 
sealed and leak tested before leaving the 
factory, and is shipped with a holding charge. 
See general system piping arrangement below. 

COMPRESSORS 

The compressors, Copeland or Carlyle are 
solid mounted to the refrigerant receiver base. 
frame assembly. All compressors incorporate AC 
& R oil floats. Crankcase heaters, if provided, will 
be installed and wired. Cylinder head cooling 
fans will be installed on all low temperature 
systems. These fans are optional on medium 
temperature units. High/Low pressure controls 
and oil failure controls are installed and wired for 
each compressor. The suction filter cores are 
factory installed while the liquid drier cores are 
supplied for field installation. 

HOT GAS DEFROST 

Due to the compactness of the Parallel 
System and the availability of hot gas at the unit, 
hot gas defrost can be readily incorporated into 
the total custom design. The hot gas header at 
the rear of the unit is installed between the liquid 
and suction headers on top liquid feed systems. 
It is between the liquid header and control panel 
on bottom feed systems. Manual shut-off and 
solenoid valves are factory installed and wired. 
The hot gas line is piped into the suction line up 
stream of the EPR or solenoid valve. Cases are 
equipped accordingly when ordered. 

When defrost is initiated by the time clock 
the master liquid line solenoid or OLDR (a 
Normally Open valve that closes when 
energized) is energized. Circuit liquid line 
solenoid (if used) and suction stop are de- 
energized. The hot gas enters the suction line 
and travels to the evaporator (Reverse Cycle). 
As the hot gas condenses in the evaporator, it 
travels around the expansion valve through a 
check valve and back through the liquid line 
header. This returning liquid in turn feeds the 
circuits still calling for refrigeration. Should the 
returning liquid not be adequate for the demand, 
the pressure in the liquid header will start to 
droo. When a difference of twentv (20) oounds 
between the liquid header and ma’in’liqbid line 
pressure occurs, a twenty (20) pound differential 
check valve (either piped in parallel with the main 
Iiy!d !ine solenoid or as an integral part of the 
0LDR)will open and supply the required liquid. 

A typical piping schematic for gas defrost can 
be found on in the drawings section. 

HEAT RECLAMATION. AND HEAD 
PRESSURE CONTROL 

The basic concept of refrigeration is to 
transfer heat from one place to another. Heat is 
removed from the case and its contents and 
transferred to the outside or ambient air. By 
incorporating a multi-circuited coil in to the air 
handling system of the store, this heat can be 
diverted to heat the store. 

HEAT RECLAIM 

The diverting valve can be factory installed. 
Piping and wiring from the controls and the heat 
reclaim coil are field installed. Kysor//VVarren 
requirements for piping are shown on Page 15 
and are at the customer’s choosing. The check 
valve required for series piping is normally field 
furnished, but can be supplied as an option. 
Standard valve coil voltage is 208/l/60. Other 
voltages can be furnished on request. , 

The heat reclamation coil is installed in the 
store duct system and is integrated with the 
heating and air-conditioning system. The coil 
must be downstream of the AC coil and 
upstream of any booster heaters. The air should 
enter the refrigerant outlet side of the coil, and 
the liquid outlet of the coil should be lower than 
the gas inlet. 

Simply speaking, a diverting valve is installed 
in the discharge line of the compressor and is 
piped to the normal condenser and the heat 
reclaim coil. This vatve is equipped with an 
electric solenoid that is activated by the 
environmental control panel. 

HEAD PRESSURE CONTROL 

There is an additional constant pressure 
valve installed on the discharge line from the 
compressor, Item 12 on Page 13. It should be 
noted that this valve is after the supply to the hot 
gas header and maintains a constant pressure to 
the hot gas header. The hot gas needed for 
defrosting is more critical that the reclaim, should 
it call for both at the same time. KysorIVVarren 
incorporates the series system of piping in heat 
reclaim, the gas passed from the heat reclaim coil 
to the condenser and back to the receiver. 

Should the receiver pressure drop below 
the setting of the hot gas bypass valve, the valve 
will open to keep pressure on the liquid receiver. 



SYSTEM OPERATION OF FLOATING 
- . .- HEAD with HOT GAS DEFROST 

A typical piping arrangement for a 
refrigeration system incorporating heat reclaim, 
remote condenser, gas defrost and ambient 
liquid sub-cooling may be found in the drawing 
section of this manual. 

The intent of this arrangement is to obtain 
maximum liquid sub-cooling in low ambient 
temperatures. 

3) 

4) 

Components and Recommended Settings: 

A7BL Differential Pressure Regulator - This 
valve is located in the main discharge line 
and is used to create the 20 to 25 psig 
differential required for gas defrost. The 
valve is adjusted during the defrost mode to 
maintain a 20 to 25 psig differential 
between the discharge and liquid header 
pressures. 

A7 Pressure Regulator - Heat Reclaim 
Return - The A7 at this location is optional 
and is used to maintain a minimum head 
pressure when the system is in the heat 
reclaim mode. This valve is normally set to 
maintain 105 to 11 O°F condensing 
temperature in the heat reclaim coil. 

A7 Pressure Regulator - Condenser Return 
- The A7 at this location is used to establish 
a minimum head pressure for floating head 
operation. Normally on R502 this valve 
would be set at 140 to 150 psig; on R22 set 
at 140 psig. 

A9 Pressure Regulator - Receiver Pressure 
- The A9 valve is used to maintain a 
constant pressure on the receiver to insure 
adequate sub-cooling to prevent flashing 
and insure a constant liquid feed. This 
valve should be set at the same pressure as 
the A7 in the condenser return line. 

NOTE: An alternative arrangement for an 
uncontrolled floating head would remove 
the A7 in the condenser return line and 
change the A9 to a Y894 pressure 

-differential valve. The Y894 senses 
receiver pressure and liquid drop leg 
pressure. This insures a solid column of 
liquid under ail pressure conditions. 

5) Condenser Fan Controls - Condenser fans 
can be controlled on the basis of pressure 
or temperature; however, the most 
effective method is a combination of the 
two. To accomolish this, atl fans exceot the 
last fan or bank of fans should be controlled 

5 

by pressure. The fans controlled by 
pressure should operate in the 180 to 200 
psig range. The last fan or bank of fans 
should be controlled by liquid drop leg 
temperature. These fans should be set to 
maintain 55°F. 

CONDENSERS 

Ail condensers should be located at an 
elevation higher than the Parallel System to 
assure liquid drainage from the condensers to 
the receiver. If the condenser has dual drop legs 
to a single unit, an elevation difference of a least 
six (6) feet is required. The dual drop legs 
should be dropped the six (6) feet before being 
joined together. This is to prevent the possibility 
of some of the condenser tubes being logged 
with liquid. 

The remote air-cooled condensers must be 
located so as to receive free air flow through the 
coil. Exhaust heat from any source must not be 
allowed t interfere with condenser operations. 
Vertical air flow condensers must be cross- 
leveled (see Condenser Bulletin for 
recommended settings). 

AC & R OIL CONTROL SYSTEM 

The AC & R oil control system provides a 
method of regulating the oil level in each 
individual crankcase. It does not require that the 
compressors be the same make or model. The 
AC & R oil control system uses three basic 
components: 

1. Oil Level Regulators 

2. Oil Reservoir 

3. Oil Separator 

Each compressor has an oil level regulator 
attached to control the oil level in each individual 
compressor. The regulators are supplied oil by 
the common oil reservoir, which in turn is 
supplied by the oil separator. 

The oil level regulator controls the oil level in 
each individual crankcase with a float operated 
valve. it holds back excess oil until the oil level in 
the compressor crankcase drops, lowering the 
float and opening the valve. Oil from the oil 
reservoir will then be admitted into the 
crankcase, raising the float. When the correct 
level is reached, the valve will close stopping the 
f!ow of oil to +hg+ par!icu!ar crankcase. .a 1-c 

As standad all oil level regulators are 
adjustable. Model S-9130 and S9133 are used 
when maximum crankcase bressure differential is 
below 30 psig. Model S-91 90 and S-9 193 are 
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used with differential pressure up to 90 psig. 
The regulator is UL Listed at 450 psig working 
pressure and with a 2250 psig burst strength. 

A reserve of oil is necessary for the 
operation of the AC & R oil control system. The 
oil resewoir is the holding vessel for this standby 
oil. It has two sight ports on the shell to obsewe 
the oil level inside the vessel. Oil is fed into the 
oil resemoir by the oil separator. Pressure in the 
reservoir is maintained at 5 psig above suction 
pressure by a differential check valve on top of 
the reservoir. 

The valve on the top of the oil reservoir 
automatically receives oil from the oil separator 
(open position). To add oil to the oil reservoir 
manually, close the valve and fill the oil reservoir 
through the l/4” flare connection on the side of 
the valve. Open valve after filling. 

The valve on the bottom of the oil reservoir is 
the distribution valve to the oil level regulators 
(open position). To remove oil from the oil 
resewoir, close the valve and use the l/4” flare 
connection on the side of the valve to drain the 
oil out. Open valve after draining. 

On system start-up of a new parallel system, 
oil should be added to the reservoir until oil is 
visible in the upper sight glass port, NOT 
ABOVE IT. it is commonly accepted that in a new 
refrigeration system, some will be absorbed by 
the refrigerant as the system operates. After two 
hours of operation, the oil resewoir should again 
be filled to the upper sight glass and again after 
two days. The oil level in the resen/oir must be 
observed on each service call. Oil should not be 
added again until the oil level fails below the 
lower sight glass poti. 

Do not add more than a total of 2 
/ gallons of 011 to each system. 
I I 

SATELLITE COMPRESSOR 

A compressor may be added to the Parallel 
System for ice cream or fresh meat cases. This 
compressor would maintain lower section 
pressure than the main suction header and 
provide several advantages over a remote unit. 
Hot gas defrost would- be available to the ice 
cream circuits if desired, and the suction would 
be connected to the main header providing 
~cict~nr~ An w!!-down and s?andby protection aMV.-.-..J” w.. y 
should the satellite compressor faii.(see Satellite 
Piping Schematic in this manual). 

PARALLEL SYSTEMS RECOMMENDED 
CONTROL SETTINGS 

1) Set discharge pressure regulator at 170 
psig with R502; 150 psig with R22. Gage 
should be on the compressor discharge 
service valve. 

2) Set receiver pressure regulator at 160 psig 
with R502; 140 psig with R22. Gage should 
be on receiver outlet valve. 

3) High-Pressure Controls: 

a) Single stage and high stage of two 
stage systems: 
R502 350 cut-out 
R22 250 Cut-Out 

b) Low stage of two stage systems: 
R22 100-l 25 Cut-Out 

4) Low Pressure Controls: 

The following settings apply to multi 
compressor systems with electronic suction 
pressure control. The system design suction 
temperature and the recommended control 
settings are indicated on the refrigeration 
legend. As a general rule, the control should be 
set to CUT-IN 2 psig above the design suction 
pressure and CUT-OUT 2 psig below the design 
pressure. 

Also it is recommended that the rack 
controller be set up to FLOAT the suction based 
on TARGET case temperature. Typical TARGET 
cases would be ice Cream Reach-in’s, Dairy-Milk 
Cases and Fresh Meat Cases. 00 NOT USE 
WALK-IN’S AS TARGET FIXTURES. , 

Typical Rack Control Settings: 



R502 Cut-in / Cut-Out 
-35 8.5 4.5 

- s I -30 11.2 I 7.2 . ] I 
-25 14.1 j 10.1 
-20 17.3 13.3 
-15 20.8 16.8 

+I0 ! 43.0 39.0 I 
+I5 48.5 44.5 
+20 54.4 50.4 
+30 67.6 63.6 , 

Single compressor satellites should be 
controlled by fixture temperature. 

Note: 

1. Kysor//VVarren does not recommend 
cycling individual rack circuits to control 
fixture temperature. In some instances, this 
method can cause low load conditions 
which result in compressor short cycling 
and inadequate heat for gas defrost. 

2 . The fixture sensors should be used to 
monitor temperatures for alarm purposes 
and for control of suction pressure in the 
float mode of operation. 

5) Defrost and EPR Settings: 

(see Engineering Bulletin #90-130-7 in this 
manual). 

6) Adjustable Time Delay Controls: 

For satellite compressors a minimum setting 
of 3 minutes. 

7) Condenser Fan Control: 

Condenser fan operation can be controlled 
by several different methods. The preferred 
method is to use a rack controller that 
incorporates condenser control. 

For condenser fans controlled electronically, 
fans can be cycled on the basis of pressure, 
drop leg temperature or a combination of 
temperature and pressure. 

9 
Refrigerant Cut-In Cut-Out 

R22 175 160 

I R502 195 180 

Note: 

1. Do not set the fans to cut-out at a point 
lower than the setting of the hold back valve 
(if used) in the condenser dror> lea. If this 
cccurs,‘the condenser fans will not cycle. 

2. If the control system uses condenser drop 
leg temperature, use a setting of 55°F. 

If condenser fans are controlled by 
temperature from the condenser package, all 
fans are cycled on the basis of the temperature 
of the air leaving the condenser at the header 
end. Set the fan thermostat in accordance with 
the condenser bulletin. 

HCFC-22 REFRIGERATION SYSTEMS 

Kysor//Warren currently recognizes three 
types of R22 systems for low temperature 
applications: 

1) Two Stage Stand Alone 

This approach is a compound two stage 
system that uses a desuperheating expansion 
valve driven by the high stage compressors to 
cool the discharge gas from the low stage 
compressors. This is a low temperature system 
that does not affect the medium temperature 
systems. 

2) Two Stage Mixed 

This approach is a compound two stage 
system that uses the return gas from the medium 
temperature fixtures to desuperheat the 
discharge gas from the low stage compressors. 
The low stage discharge gas mixes with the 
return gas of the medium temperature fixtures. It 
is further cooled (if required) by a 
desuperheating expansion valve. The 
desuperheated gas then enters the high stage 
compressors, which provide the cooling for the 
medium temperature fixtures. 

3) Single Stage Demand Cooling 

This approach is a single stage system 
utilizing Copeland DISCUS compressors with the 
Demand Cooling feature. This method 
incorporates a precise metering device, solenoid 
and control unit on each compressor to inject 
refrigerant into the suction passages to keep the 
discharge temperatures below the critical 3OO*F 
point. The temperature probe, in the cylinder 
head, senses discharge temperature and 
activates only as necessary. With suction return 
gas temperatures in the +20 to +30°F range, 
compressor cooling would be satisfied. The 
Demand Cooling would then act only as a safety. 
See components section in the back of this 
manual. 

Terminology and Settings: 
4\ 
‘/ Ebcster Ccmpresscrs are the low 

temperature compressors in a two stage 
system. 

21 Hiah Staae Combressors are the high or 
medium temperature compressors in a two 
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stage system. In a stand alone system, the 
high stage would operate in the +30 to 
+4O*F range. On mixed systems, the high 
stage would operate at a temperature 
equivalent to the coldest fixture on the 
medium temperature portion of the unit. 

3) Air Cooled Desuperheater is a small air 
cooled condenser that is used to reduce 
the temperature of the discharge gas, from 
the booster compressors, before it reaches 
the desuperheating expansion valve. The 
fan(s) on this device is controlled by the 
rack controller and should be set to lOOoF. 
The temperature is measured at the rack on 
the refrigerant line from the desuperheater 
before the CDA bypass. 

4) Electronic Bypass Valve is a CDA valve 
piped in parallel with the air cooled 
desuperheater and bypasses discharge 
gas around the desuperheater to insure 
that the refrigerant does not condense. 
The CDA vaive senses the refrigerant 
temperture from the air cooled desuper- 
heater at a point on the rack below the 
bypass and before the Desuperheating 
Expansion Valve and is set at 65*F. A 
special electronic board is required to set 
this temperature. 

5) Desuperheating Expansion Valve is a TXV 
that injects liquid into the suction line of the 
high stage compressors. This completes 
the cooling of the low stage discharge gas. 
The liquid solenoid valve that feeds the 
DEV is controlled by the rack controller and 
should be set for 55*F. THE 
TEMPERATURE OF THE GAS ENTERING 
THE HIGH STAGE COMPRESsORS MUST 
NOT EXCEED 75*F. The sensing bulb for 
the DEV is located on the system suction 
line before the suction filters. When a 
mechanical TXV is employed it has an Ll 
power element. This power element will not 
allow the valve to be adjusted outside the 
range of 30 to 40°F superheat. 

6) Subcooler is a heat exchanger that cools 
the liquid refrigerant going to the circuits to 
5O*F. This process increases the system 
efficiency dramatically and helps balance 
the load on the high stage compressors. 
The liquid temperature can be controlled by 

, the rack controller, EPR or a combination. 
Tf7e skccc!er shocld be se? tz tly’rn cff 
when the liquid returning from the 
condenser is less than 50°F. 

7 Start-M Bvpass Vabe is a ball valve and 
check valve arrangement that connects the 

high and low stage suction headers to 
prevent a pressure build up in the low stage 
suction. The ball valve must be open at all 
times so that the check valve can relieve 
pressure as necessary. This arrangement 
also allows the high stage compressors to 
pull through the low stage at start up and on 
a restart after a power outage. 

A detailed piping schematic for the Stand 
Alone system is included in the drawings section 
of this manual. 

INITIAL CONTROL SETTINGS 

See the Bulletin in the back of this manual. 

KYSORHWARREN PARALLEL SYSTEM 
UNIT CONTROL/ALARM PANEL 

The Kysor//VVarren Parallel System unit 
control/alarm panel combination provides a 
means of controlling muitiple compressors on a 
parallel compressor rack and also provides 
indication of the mode of operation and 
transmission of alarm conditions. 

Compressors are controlled by individual 
switches which indicate the presence of supply 
voltage to the compressors and compressor 
operation; additionally, individual refrigeration 
circuits are controlled by switches which also 
indicate the presence of supply voltage to the 
circuit and whether a circuit is in refrigeration or 
defrost. 

Operating conditions of the compressors are 
controlled by an electronic pressure controller 
with separate cut-in and cut-out settings. The 
controller will bring compressors on and off line 
in accordance with refrigeration demand to 
maintain suction pressure in a range determined 
by the settings on the pressure controller. 

An electronic alarm panel within the unit 
continuously monitors critical conditions of the 
system; these are oil failure, high discharge 
pressure, high suction pressure, phase loss, 
and refrigerant level. Internal time delays of 15 
minutes for high suction and 60 minutes for 
liquid level prevent nuisance alarms. Oil failure is 
signalled by the presence of 208VAC signal 
from an oil switch contained in each compressor. 

Similarly the presence of a contact closure 
from a pressure switch in the discharge and 
suction headers signals high discharge and/or 
high suction pressure alarm conditions. Phase 
loss indication is signalled by contact closure 
from a relay wired to a three phase power supply 
Dhase monitor. 



Refrigerant liquid level is sensed by a sensor 
mounted in the receiver. An LED bar graph on 
the panel indicates percent liquid level within the 
receiver. The low refrigerant level alarm is 
energized at 15% liquid level and heat reclaim is 
locked out at 10%. Once locked out the liquid 
level must reach 20% before heat reclaim can 
again be energized. 

The presence of any alarm condition will 
control the alarm relay which provides 
transmission of an alarm signal. A man/auto/off 
switch on the panel will automatically reset the 
alarm relay when all alarm conditions cease when 
in auto mode. In the manual mode the alarm 
reset switch must be depressed to remove the 
transmission of an alarm condition. In the off 
mode no alarm signal will be transmitted in the 
event of an alarm condition. In the off mode no 
alarm signal will be transmitted in the event of an 
alarm condition; however, the LED circuitry for 
each alarm condition will remain active. 

There is an alarm hookup wiring diagram in 
the drawings section of this manual. 

SPECIFICATIONS 

Input specifications are as follows: 
1 

Input Voltage 208V single phase 
Oil Alarm 208V from “A” terminal of 

oil pressure switch 
Phase Alarm Dry contact from phase 

monitor relay 
Discharge Alarm Dly contact from pressure 

1 switch 
Suction Alarm Dry contact from pressure 

switch 
1 ~,&imrrrenn+ 

t yul uI aI Level “Liquicator” 3 wire sensor 

Output specifications are as follows: 

1 DPDT 10 amp @ 240VAC 
7 I 

1 Alarm relay 
Heat Reclaim 1 SPDT 10 amp @ 240VAC , 

INITIAL RECOMMENDED ALARM 
PRESSURE SETTINGS (PSIG) 

, 
R22 t High High 

Temperature Suction Discharge 
-35 12 300 I 
-30 1 14 300 i 
-25 16 300 
-20 - 19 300 
-15 22 300 

- +lO 1 39 300 
+15 44 300 
+20 49 300 
+30 61 300 i 
+40 I 75 300 L 

, 
R502 High High 

Temperature Suction Discharge 
-35 15 325 
-30 18 325 
-25 21 325 
-20 1 24 325 
-15 28 325 
+I0 47 325 
+15 52 325 
+20 57 325 
+30 71 325 

Adjust these initial pressure settings as 
necessary. 

INSTRUCTIONS FOR MOTORSAVER 

After applying power to the MotorSaver, the 
output relay should close and the “RUN LIGHT’ 
should come on. If the output relay does not 
close, perform the following tests: 

A) Check the voltage between Ll-l-2, Ll-L3, 
and 12-13. These voltages should be 
approximately equal and within 10% of the 
rated 3 phase line to line voltage of the 
MotorSaver. 

6) If these voltages are low, high, or widely 
unbalanced, check the power system to 
determine the cause of the problem. 

C) If the voltages are good, turn off the power 
and interchange any two of the three leads 
Ll, L2, and L3. This may be necessary as 
the MotorSaver is sensitive to phase 
reversal. 



KYSORIIWARREN CASE WIRING PARALLEL SYSTEM 
IDENTIFICATION LEAK CHECKING, EVACUATION, AND 

START-UP 
115/l/60 , 

’ / Wire Description 
#l Anti-sweat heater 
#2 Anti-sweat heater 

I #3 Drain heater and fan motor 
#4 I Drain heater and fan motor 

/ #5 1 Light circuit I 
\ #6 Liqht circuit 

# 15 Dual temperature (LM 1 AG only) 
# 16 Dual temperature (LM 1 AG only) 4 

Note: All above to be wired to proper voltage 
that remains on at all times. 

208/i I60 f 
Wire Description Terminal 
#7 Defrost heaters (Electric Defrost 

Defrost) contactor 
I #8 Defrost heaters (Electric Defrost 

Defrost) . 
#7 Defrost relay coil (Air 

Defrost) 
#8 Defrost relay coil (Air 

Defrost) 
#9 Temperature control 

#10 Temperature control 
# 17 Defrost termination 
#18 Defrost termination 
#I 9 Defrost relay circuit 

(I(L)VSH(F)l} 

contactor 
L 

2 

T 
L 
L 
8 
1 

. 
Note: The terminals designated above are in 

the Parallel System unit control panel. 

KYSORIIWARREN WALK-IN COOLER 
WIRING IDENTIFICATION AND 

CONNECTIONS (HOT GAS AND 
ELECTRIC DEFROST ONLY) 

208/I 160 
Wire Description Terminal 
Ll -4 Evaporator fan motor Fan 

(208 VAC) contactor 
L2 Evaporator fan motor Fan 

(208 VAC) contactor I 
F Defrost termination F 

control 
N-L Defrost termination L 

control 
: X-8 I Defrost termination i 8 I 
I j control I 1 

Note: The terminals designated above are in 
the Parallel System unit control panel. 

1) 

2) 

3) 

4) 

5) 

6) 

To check the systems for leaks, leave all 
valves closed on suction, liquid and hot gas 
manifolds (the system is shipped with a 
holding charge of dry nitrogen). Add 
refrigerant to each circuit through access 
port in the suction line at EPR valves or 
suction stop. Build up the pressure to a 
maximum of 150 psig using dry nitrogen 
and the appropriate refrigerant. Each circuit 
can be leak checked in this way, one at a 
time. 

After each circuit has been checked, open 
all valves to allow the pressure into the unit 
assembly. Check to be sure pressure is 
throughout the assembly. Check all 
connections and accessories for leaks. 

After the system is leak checked, evacuate 
the system to 1500 microns for the first 
evacuation, install drier cores (suction filter 
cores are factory installed) between first and 
second evacuation, then evacuate to 500 
microns. After each evacuation, the system 
should be pressurized to 2 psig with 
refrigerant before starting the next 
evacuation. A triple evacuation is 
recommended. 

With the system in a vacuum, liquid charge 
the system by putting refrigerant into the 
liquid outlet of the receiver with the inlet 
valve closed and the liquid line shut-off 
closed. Add as much refrigerant to 
the receiver as possible (the amount 
depends on the size of the receiver). Now 
you are ready to start the system. 

Set all low pressure controls as 
recommended elsewhere in this manual. 
Recheck all hand valves and shut-off valves 
to be sure they are open (receiver inlet and 
liquid line valves were closed in step 4). 

Add refrigerant oil to oil reservoir until oil is 
shown in upper glass (see procedure under 
AC & R Oil Control System in this manual). 

Remove all time trippers, remove program 
from all defrost modules, or put all circuits 
on refrigeration only (no defrosts should 
occur during start-up of equipment). 

Check and be sure the condenser fan 
motors are running and will not cycle. All 
case fans and cooler fans must be running 
Zj CiXEitiOl7i3t if COfitjOf;led b’j tKJ~&G3tUE. 
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9) 

-  e 

.  c 

10 

With ail compressor and control breakers 
and toggle switches off, apply power to the 
unit. if unit is using a MotorSaver (or other 
power monitoring device) the red running 
light must come on before going any further 
(see Instructions for MotorSaver in this 
manual). Check with a volt meter to see if 
correct voltage is connected to unit. 

) Now, turn on the circuit breaker for the 
control circuit. if the unit is equipped with 
an Electronic Pressure Control, you can 
adjust the cut-in and cut-out at this time 
(see PARALLEL SYSTEM UNIT 
CONTROUALARM PANEL, and INITIAL 
RECOMMENDED PRESSURE SETTINGS 
in this manual or review the program 
installed in the controller at the time of 
manufacture). 

11) Check the actual suction header pressure 
with an accurate gauge and see if the 
Electronic Pressure Control is displaying 
the same pressure (the pressure must be 
below 65 psig before this can be done). 
Calibrate as necessary. Refer to the correct 
Electronic Pressure Control manual from 
the control manufacturer (the manual for 
the controller is included in the 
instructions envelope). 

12) All rocker switches (both compressor and 
circuit) on center panel must be off. Turn on 
circuit breakers to ail compressors. 

4 3) Close control panel doors before actually 
starting compressors. 

14) You will find it necessary to open the 
manual stems on the EPR valves during 
start-up to lower the case temperatures and 
keep the compressors running. 

The bypass shut off valve in the 
piping between the high stage 
and low stage suction header 
must be open before starting any 
compressors on two stage 
systems. 

4 L, 

15) Now, with a low side gauge and high side 
gauge installed, turn on the rocker switch to 
the smallest compressor in the 
highest suction pressure group. 
Aiiow ihe compressor to puii the suction 
down to the operating pressure of the 
system. As the pressure lowers, turn on 
one circuit rocker switch at a time starting 
wnn the hlgnest Suction group. Try to 

i 

maintain no more than 20 psig above the 
Electronic Pressure Control cut-in 
pressure. Once the suction pressure stays 
high, turn on the rocker switch for 
compressor #2. Continue turning on 
circuits and compressors as necessary until 
all are on. Repeat for next lower suction 
pressure group. 

If this ik low stage of two stage 
unit, turn on circuit controlling 

’ liquid injection desuperheating 
valve before starting this 
compressor group. 

. 

16) Now that the system is operating, it is time 
to set the pressure regulating valves (see 
PARALLEL SYSTEMS RECOMMENDED 
CONTROL SETTINGS in this manual). 
Once they are set, recheck again as these 
settings are important. 

17) Set and check expansion valve superheat 
on each case and cooler (EPR valve must 
be open prior to adjusting superheat on 
expansion valves). The TXV superheat can 
not be properly set if the EPR is in control. 

18) Set each EPR valve (manual stem closed) 
as needed (see INITIAL CONTROL 
SETTINGS in this manual). Suction header 
pressure must be lower than the EPR 
setting before valve can be set correctly. 

19) Check each fixture temperature and adjust 
EPR valves as necessary to maintain proper 
temperature. Check expansion valve 
superheat and adjust as necessary. 

20) Readjust Electronic Pressure Control as 
needed to maintain necessary suction 
header pressure. 

21) Set condenser fan controls as 
recommended to maintain head pressure 
and liquid level in receiver. Recommended 
settings are in the condenser 
manufacturer’s installation manual. 

22) Check refrigerant level in receiver and add 
as necessary. Minimum level is 20% in the 
coldest weather for area. 

23) Add defrost pins or tripper to time clock or 
remove overrides on Electronic Pressure 
Controller and set defrost fail-safe. Check 
defrost timer and temperature at which 
cases terminate. 

24) Set the time delay on satellite 
compressor(s) to 3 minutes (on units with 
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optional adjustable time delay). This delay 
allows the satellite compressor to wait after 
defrost of the circuit for the main higher 
suction compressors to lower the circuit 
pressure so as to not overload the satellite 
compressor motor. It also allows for a faster 
pull down of fixture temperature after a 
defrost. 

25) If the unit is equipped with an Alarm Status 
panel, check to see that the operating 
switch is either in Manual or Auto 
depending on desired operation (see Alarm 
Status Instructions in this manual). 

26) Check oil resewoir after two (2) days of 
operation and add oil as necessary. 

. 

c 

Do not add more than a total of 2 
gallons of oil to each system. 

t 

If more than this is needed, recheck piping 
etc., as oil is not returning to the unit 
properly (see AC & R Oil Control System in 
this manual). 

27 After ail adjustments have been made, 
check ail valves for proper stem position 
and replace vatve caps. 

Recheck ail capillary tubes on ail pressure 
controls to be sure that they are properly 
secured and free of vibration. 

RECOMMENDED PIPING PRACTICES 
FOR KYSORIIWARREN CASES 

1) Proper size refrigeration lines are essential 
to good refrigeration performance. Suction 
lines are more criticai that liquid or discharge 
lines. Oversized suction lines may prevent 
proper oil return to the compressor. 
Undersized lines can rob refrigeration 
capacity and increase operating cost. 
Consult the technical manual or legend 
sheet for proper line sizes. 

2) Refrigeration lines in cases in line-ups can 
be reduced. However, the lines should be 
no smaller than the main trunk lines in at 
least l/3 of the cases and no smaller than 
one size above the case lines to the last 
case. Reductions should not exceed one 
line size per case. It is preferred to bring the 
main trunk lines in at the center of the iine- 
LIP. Liquid iines on systems on hot gas 
defrost must be increased one line size 
above the main trunk line for the entire line- 
up. Individual feed lines should be at the 
ijonom oi ii-re iiquici heaaer. 

3) 

4) 

5) 

10) 
11) 

15) 

Do not run refrigeration lines from one 
system through cases on another system. 

Use dry nitrogen in lines during the brazing 
to prevent scaling and oxidation. 

Insulate suction lines from the cases to the 
compressor with 3/4” wall thickness 
Armafiex or equal on low temperature cases 
to provide maximum of 65OF superheated 
gas back to the compressor and prevent 
condensation in exposed areas. Insulate 
suctibn lines on medium temperature cases 
with l/2” thick insulation in exposed areas 
to prevent condensate dropping. 

Suction and liquid lines should never be 
taped or soldered together. Adequate heat 
exchanger is provided in the case. 

Refrigeration lines should never be placed 
in the ground unless they are protected 
against moisture and electrolysis attack. 

Always slope suction lines down toward the 
compressor, l/2 inch each 10 feet. Do not 
leave dips in the line that would trap oil. 

Provide “P” traps at the bottom of suction 
line risers, 4 feet or longer. Use a double 
“P” trap for each 20 foot of riser. !‘P” traps 
should be the same size as the horizontal 
line. Consult the technical manual or 
legend-sheet for proper size risers. 

Use long radius ells and avoid 45’ ells. 

Provide expansion loops in suction lines on 
systems on hot gas defrost (see 
EXPANSION LOOPS - GAS DEFROST in 
this manual). 

Strap and support tubing to prevent 
excessive line vibration and noise. 

Brazing of copper to copper should be with 
a minimum of 10% silver solder. Copper to 
brass or copper to steel should be with 45% 
silver solder. 

Avoid the use of “bull head” tees in suction 
lines. An example is where suction gas 
enters both ends of the tee and exits the 
center. This can cause a substantial 
increase in pressure drop in the suction 
lines. 

When connecting more than one suction 
!ine ?o a main ?!-?Jnk !I%?, rnnnQr+ -ro “Y. . . .Yd. v-e* 
branch line with an inverted trap. 

EXPANSION LOOPS. - GAS DEFROST 

See tne Burietln In tne bacK ot tnis manual. 



KYSiR ARREXB” 
DIVISION CF KYSOR INDUSTRIAL CORPORATlON 

INITIAL CONTROL SETTINGS 
Reprinted from ENGINEERING BULLETIN: #90-l 30-7 dated 7/26/90 

NOTE: The following recommended settings are based upon 75*F/55% RH store 
conditions and properly loaded cases. Some adjustments may be required in both 
case temperature and defrost frequency after initial opening dates, and store settles 
down to usual traffic and environment. 

GENERAL CONTROL RECOMMENDATIONS 

1) 

2) 

3) 

4) 

5) 

Thermostats are recommended as the primary control with Mastermetic units 
except on service meat cases. 

Low pressure controls may require different settings if cases are controlled by 
thermostats. 

EPR valves should only be used on Parallel System units on cases requiring 
higher temperature evaporators than the system design level. EPR valves are not 
recommended for ice cream applications. 

Service meat cases should always have EPR as primary control and temperature 
thermostat as secondary control for peak performance. 

All reach-in’s must have a positive temperature control by thermostat or EPR. 
Control settings indicated are for safety only and are not intended for temperature 
control. 

1600 Industrial Blvd., P.O. Box C, Conyers, GA 30207-0019 
Phone: (404) 483-5600 FAX: (404).929-4379 
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Engineering Bulletin #90-l 30-7 
Initial Control Settings 

‘--Application 
Beveraae 

Defrost Control Settings 
Case Model 1 F/S-AD F/S-E F/S-OC 1 F/S-HG Def/Day 
DVSHl j 44 3 

i v  L I . Dary BQD/BRQD 30 40 20 4 
Cl W(all) 40 4 
lx1 m 40 20 d VW - - -- T 
i&w 1 30 40 20 6 , 
vu . JALK-I N 60 I 3 1 
lx1 . ?O - 40 20 A 1 I -- - - - -- ;;;14;~)(G)i 

45 50 18 6 
Del I 

\  I .  I  

S3 - Blower 
WALK-IN 

1 

60 1 I 

60 3 . I I  . - . .  . . -  

Frozen Food BILA/EBlLA 60 60 46 1 
ILA 60 60 46 1 
I WF\IA\ 

, 
LU\I M4A J\ J 60 30 30 6 
I !iA 46 6 
- 1 . .  . 8 .  - ,  I  -‘, I  I  

T 

LV5Hl 70 1 34 I 1 I 
WALK-IN . 34 18 2-4 1 

- I  

WIL 60 46 11 
WTWEWTLA 40 40 36 1 
Xl A 6n 60 46 

I 
.I 
1 I.-. . YV -- 

BILA/EBILA 

i II A I 1 60 i 

Ice Cream 

WALK-IN 34 18 2-4 1 
WTLPJEWTLA i 60 46 l-3 
XLA 60 46 

t Ml AG\l A!i 5n . 1 

Meat Prep 
Produce 

i 

%-Gravity 80 
WALK-IN I 34 18 2-4 
WIL 60 46 1 
WAI K-IN hC) I 1 ..8 .-a. .I. I 
HZVl ,ZVl ,TZP ; 

I  VW I  I -  
.  

I  

1 32 4 
Pl W(all) - 
WALK-IN 

I 32 
1 4 

60 3 
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1 Frozen Food 

I Ice Cream 

Engineering Bulletin #90-l 30-7 
Initial Control Settings 3 

CONTROL SETTINGS R12 
Case Model j AIRTEMP 

I 
EPR ’ LP C/I j LP c/o 

DVSHl 34138 22 20 I 5 
BQD/BRQD 24128 15 28 15 I 
Cl W(all) 28132 19 28 ! 15 I 
D61 28/32 19 28 I 15 
DG(R)L 28132 15 28 12 
WALK-IN 35139 22 28 20 
D61 24128 - 15 28 12 
M4(A)(G)l 25129 16 27 13 
S3-Blower 28132 22 20 5 
WALK-IN 33138 21 28 18 
BlLA/EBILA 1 -1 o/o 1 N/A 1 N/A I N/A I 
ILA I -10/o I N/A ( N/A 1 N/A t 
L5(F)(A) -5/o N/A I N/A 1 N/A 
LMl A(G) -1 o/o N/A N/A N/A 
LVSHl 5/O 

-;o/ 5 
N/A N/A N/A 

WALK-IN N/A N/A N/A 
WIL -1 o/o N/A N/A N/A 
WTLA/EWTLA -1 o/o N/A N/A N/A 
XLA -1 o/o N/A N/A N/A 
BILA/EBlLA -281-24 N/A N/A . N/A 
l5F -221-l 2 N/A N/A N/A 
ILA I -281-24 , N/A , N/A . N/A m 
IV5Hl 1 -15/-l 2 1 N/A 1 N/A 1 N/A 1 
WALK-IN 1 -15/-l 0 1 N/A 1 N/A ! N/A 1 
WTLA/EWTLA -281-24 N/A ! N/A N/A 
XLA -281-24 N/A N/A N/A 

Meat Ml A(G)1 20124 16 27 11 
M4A(G)l 20124 16 27 I I 1 A I 
S3-Gravity 34138 22 20 5 
WALK-l N 28/32 20 28 I 20 I 
WIL 20/24 12 

I 
27 11 

WALK-IN Meat Prep 25 
Produce HZVl ,ZVl ,TZP 38142 20 35 20 

Pl W(all) 38142 20 35 20 
WALK-IN 35139 24 28 20 
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Engineering Bulletin #90-l 30-7 
Initial Control Settings 

bADDiication 
CONTROL SETTINGS R502 

1 Case Model ! AIRTEMP ( EPR j ’ LP C/I / LP c/o I 
pierage / DVSHl 34138 / 52 30 / 10 
-~ I .  

I Dairv 1 BQD/BRQD 1 24128 1 60 46 I d 1 i 1 
Cl W(all) 1 28132 50 60 46 
D61 28132 52 60 46 
DG(R)L 28132 43 60 40 
WALK-IN 35139 54 65 51 

Deli D61 24128 43 _ 60 40 
M4(A)(G)l 25129 42 63 42 
S3-Blower 28132 54 50 24 
WALK-IN . 33138 52 I 63 49 

I  1 

Frozen Food BILA/EBILA -1 o/o 12 16 9 
ILA -1 o/o 12 16 9 

1 1 

, LS(F)(A) -5/o 14 10 4 
LMl A(G) -1 o/o 12 16 9 
LV5Hl -5/o 18 15 5 

I  

WALK-IN -1 o/-5 15 
1 

16 9 
WIL -1 o/o 12 16 9 
WTLAIEWTLA -1 o/o 12 16 9 
XLA -1 o/o 12 16 9 

Ice Cream BlLA/EBILA -281-24 N/A 8 2 
l5F -221-l 2 N/A 12 5 
ILA -281-24 N/A 8 2 
IV5Hl -151-l 2 N/A 8 1 I 
WALK-IN -15/-10 12 N/A N/A 
WTLA/EWTLA -281-24 N/A 8 2 
XLA -281-24 N/A 8 2 

Meat Ml A(G)1 20124 47 I 63 37 
M4A(G)l I 20124 47 63 37 
S3-Gravity 34138 54 50 24 
WALK-IN 28132 51 65 51 
WIL 20/24 41 63 37 

Meat Prep WALK-l N 45/50 65 N/A N/A 
Produce HZVl ,ZVl ,TZP 38142 50 68 52 

Pl W(all) 38142 . 50 68 1 52 
ILK-IN 1 35/39 1 

3 
54 f 65 1 51 1 



Engineering Bulletin #90-l 30-7 
Initial Control Settings 5 

CONTROL SETTINGS R22 
Application ’ Case Model AIR TEMP ) EPR [ LP C/I + LPC/O I 1 Beverage DV5Hl 34138 ' 43 ; 22 7 I 

/ 
Dairy . BQD/BRQD 24128 38 i 54 34 L 

/ Cl W(all) 28132 38 I I 50 38 i 

D61 I 28/32 43 ! 54 34 
DG(R)L 

I 
' I 28i32 38 54 29 

WALK-IN 35i39 44 54 34 
I Deli D61 24i28 - 38 54 34 

M4(A)(G)l 25i29 / 38 54 30 
S3-Blower 28i32 1 43 42 17 
WALK-IN 33i38 ! 41 50 34 7 4 

Frozen Food BlLA/EBILA ’ -1 o/o 8 8 1 
ILA -1 o/o 8 1 8 1 
LS(F)(A) 5/o 
LMl A(G) --I o/o 

8 8 1 
8 8 1 

LVSHl 5/o 
1 WALK-IN I -;o/ 5 

13 8 1 

-1 o/o 
10 8 1 . i 

WIL 8 8 1 
WTLAIEWTLA -1 o/o 8 8 1 
XLA -1 o/o 8 8 1 

Ice Cream BILA/EBILA -28/-24 N/A 4. 1 
l5F -22~912 N/A 4 1 
ILA -281-24 N/A 4 1 
IV5Hl -1 w-12 8 4 1 
WALK-IN -1%10 7 4 1 
WTLAIEWTLA -28/-24 N/A 4 1 I I 
XLA -28/-24 N/A 4 1 

Meat MlA(G)l 2Oi24 38 50 29 4 I / M4A(G)l 2W4 ' 38 ! 50 29 I 

S3-Gravity 34138 43 42 17 
WALK-IN 28132 41 I I 50 29 . 
WIL 20/24 33 50 28 

Meat Prep WALK-IN 45/50 55 N/A N/A 
Produce HZVl ,ZVl ,TZP 38142 43 65 42 

Pl W(all) ! 38142 43 65 42 
I WALK-IN i 3939 
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RECOJ!4MENDED PIPING PRACTICES FOR KYSOR//WARREN CASES 
7/25/80 

Rev. 4/16/91 

Proper size refrigeration lines are essential to good 
refrigeration performance. Suction lines are more critical 
than liquid or discharge lines. Oversized suction lines may 
prevent- 
can rob 
Consult 
sizes. 

-proper oil return to the compres sor 
refrigeration capacity and incre ase 
the technical manual or legend s hee 

Undersized lines . 
operating cost. 

t for proper line 

2 . Refrigeration lines in cases in line-ups can be reduced. 
However, the lines should be no smaller than the main trunk 
lines in at least l/3 of the cases and‘ no smaller than one size 
above the case lines to the last case. Reductions should not 
exceed one line size per case. It is preferred to bring the 
main trunk lines in at the center of line-up. Liquid lines on 
systems on hot gas defrost must be increased one line size 
above the main trunk line for the entire line-up. Individual 
feed lines should be at the bottom of the liquid header. 

3 . Do not run refrigeration lines from one system through cases on 
another system. 

4 . Use dry nitrogen in lines during the brazing to prevent scaling 
and oxidation. 

5 . Insulate suction lines from the cases to the compressor with 
3/4" wall thickness Armaflex or equal on low temperature cases 
to provide maximum of 65 Degree superheated gas back to the 
compressor and prevent condensation in exposed areas. Insulate 
suction lines on mediumtemperature cases with l/2" thick 
insulation in exposed areas-to prevent condensate droppage. 

6 . Suction and liquid lines should never be taped or soldered 
together. Adequate heat exchanger is provided in the case. 

7 . Refrigeration lines should never be placed in the ground unless 
they are protected against moisture and electrolysis attack. 

8 . Always slope suction lines down toward the compressor, l/2" 
each 10'. Do not leave dips in the line that would trap oil. 

9 . Provide "P" traps at the bottom of suction line risers, 4' or 
longer. Use a double "P" trap for each 20' of risers. " P " 
traps should be the same size as the horizontal line. Consult 
the technical manual or legend sheet for proper size risers. 

10 . Use long radius ells and avoid 45 Degree ells. 



11. Provide expansion loops in suction lines on systems on hot gas 
defrost. See Engineering Bulletin #85-204-3 for detail. 

12. Strap and support tubing to prevent excessive line vibration 
and noise. 

- 
13 . Brazing of copper to copper should be with a minimum of 10% 

silver. Copper to brass or copper to steel should be with 45% 
silver. 

14. Avoid the use of "bull head" tees in suction lines. An example 
is where suction gas enters both ends of the tee and exits the 
center. This can cause a substantial increase in pressure drop 
in the suction lines. 

15. When connecting more than one suction line to a main trunk 
line, connect each branch line with an inverted trap. 



KYSIIIR ARREn” 
DIVISION OF KYSOR INDUSTRIAL CORPORATION 

EXPANSION LOOPS - GAS DEFROST 
Reprinted from KysorlNVarren Technical Bulletin #85-204-3 dated 9/l l/90 

On a refrigeration system with gas defrost, the refrigerant lines expand and contract 
with temperature changes. The suction line will normally have the greatest movement 
since it has the largest temperature change during defrost. 

If this expansion and contraction is not planned for during the installation of 
refrigeration lines, kinking and breaking of-the lines could occur. 

In order to compensate for the expansion of the tubing, it is necessary to estimate 
the amount of expansion and then provide offsets or loops in the refrigerant piping. As 
a general rule, medium temperature lines will expand approximately l-1/2 inches for 
each 100 feet and low temperature lines approximately 2 inches for each 100 feet of 
tubing. 

Normally, in a supermarket, the area to be most concerned with is the straight line 
distance from the fixture to the main access pit in or near the motor room. 

In compensating for expansion and contraction, two items are very important. 

1) Liquid and suction lines can not be joined together and should not touch at any . 
point. 

2) Pipe hangers must be located and installed in such a manner as not to restrict the 
expansion and contraction of the tubing. All tubing clamps should have an 
insulation material (ie Hydra Sorb bushing) to prevent metal to metal contact. 

TYPICAL EXPANSION CONTROL METHODS 

Loop With Fittings Formed Loop Off Set 

1600 Industrial Blvd., P.O. Box C, Conyers, GA 30207-0019 
Phone: (404) 483-5600 FAX: (404).929-4379 



2 
Technical Bulletin #85-204-3 

Expansion Loops 

EXPANSION CHART 1 
-I - * T Ref Length - L (inches) Amount of Expansion 
’ Line 

O.D. 
718 

I l-1/8 
1 l-W8 

T l/2 1 l-1/2 2 2-l/2 3 4 5 6 
10 15 19 22 25 27 30 34 38 
11 16 I , 20 24 27 29 I 33 I. 38 I 42 I 
11 17 1 21 26 29 

I  4 

32 36 42 47 -v -- VI v 
i-518 12 . . 

- - 
18 23 28 31 35 39 46 51 

- 5 31 34 38 44 51 57 
s-518 .I - 

. . -- 
( 16 22 27 32 37 42 47 56 62 , 

I 3-l/8 I 14 I 20 1 2 

EXAMPLE: Expansion Loop Calculation 

Medium Temperature 
Line Length 225 Feet 
Line Size l-5/8 Inches 

Amount of expansion = 200/l 00 x 1.5‘71 OOft = 3” 

Based on 3” expansion and l-5/8” tubing, the legs of the 
loop would be 2 times L value or 2 x 35 = 70” each. 

Low temperature lines would be calculated in a similar manner. 

By utilizing proper methods to allow for expansion and contraction of refrigerant lines, 
the reliability of systems with gas defrost is enhanced greatly. 

Paul F. Renaud 

3/l 3185 
rev. 9/l 1 I90 



IdOT GAS BYPASS REGULATOZ 
.I 
i FOR SYSTEM CAPACITY CONTROL 
i -J T??ES A9, A9E, A9S and A9SE for R-12, Z-22 and R-502 

FEATURES - 
2 Controls Outlet Pressure at Sensing Point 
3 Pilot Operated for Close Regulation 
0 Few Sizes Cover Entire Capacity Range 
0 E_uternal or internal Equalizer 
0 Available With integral Electric Shut-Off 

‘i’ight Seatilq l Simpie Adjustment 
5wex End Design Solders into Line Without Uisassenlt)iY 
Cleanable in Line * Nominal Capacities 1.3 to 24 Tons 
CL Listed 0 400 PSIG Safe Operating Pressure 
ZA Certified 

A9E 

'i-1 I ,:cse ctucti;e iron bodied regulators with brazeci copper couplinKs arc usetl to modulate the flow of refrigerant gas to maintain a 
r.cr-lriv constant outlet pressure at the sensing point. The rcll;ulutors are ;>ilot operated. The unique design allows the regulators 
r_lJ I?(? soldered into the line without disassembly, yet allows tiisr~skmbly of the valve for cleaning and maintenance without 
- br=toviz:i’ % _ the rccyuiutor from line. 

‘:‘tcid 0.5 ibs. 10.2 kg) for A9S and A9SE. 

‘:‘i’f-!E~l YCU OXDER- 
i ‘i~fis2 give vaive size and cl.‘pe. 3nd pressure range. If internail) 
+Az& is required specify the Type A9, otherwise externa& 
A,;zzji~ec -49E will 1)~ ‘;; ppiied as standard. Standard outlet 
:-~~5sure ii23ge A, i0” 11~. l*:icuum to 120 psig wiil be furnished 

~.:::&s cJthttr;vise rpeciiicci. Range i3, 80 to 220 psig is available at 

;;i 1,32-a cAtlr(re?. L’iiot eitxtric shut-off is avaiiable: specify 1192; 
4 , 1‘ ,’ \kSE xxi Zii v&age and cycles. 

,-=UZPQSE- 
‘,“ ‘.,I A ..c . -iG Hot Gas Iigass tic&ators modulate the flow oi 
F-~+-~L:~I-:H~~ 235 io .maintain a rlcarly constant pressure at the 

v~:‘,~<~I~< ~:ok~t L~C L!X outiet oi the rehqiator. The rekwiator aiiows 
.CL!LiiI?C Oi he sgtem to eliminate short cyciing of the com- 
-‘. )-I’ I . d5’:i)rs, yovide required humidity control, and proper oil 
. ,~~lJr.y. . 

VI-HER USES- 
3 troo5~~ S-dcLion Controi to Prevent Deep Vaccum 
’ ‘. .: L ucl!t-c tt,:1c:, . .._I I. r1 Kc’!- L \ :;Lr(JI 
3 z(,t c;& I&frost ConLrcl l Liquid Pressure Control 
3 (‘,.,I][;!C’. F‘;1 ctory for Special Uses 

*-’ =-l?PY ?wrJ~~~p*~!~~&- ..: -r---.a-.rl .i 1. 
.-'i:jOLee t;-iblt? +es nOir;in;ii caoacicies. Please see page 4 for A 
I ~‘cx.l~ ;tpp- _ f kxions. a.nd Bulletin BYG for detailed application 
,ind sclecr;ion informr!Lion. 

/’ 

iNTERNALLY EQUALIZED- 
‘i’k requiator is normally furnished as A9E esternaiiy equai- 
i,~:~~ti. The outlet pressure being controlled is tha.t pressure at the 
t+:ternai cquaiizer connection. In many applications where it is 
~~~~rabie to control the oressure at the outlet oi the rckqlator. 
l !  II ::ltcfrnaiiy equalized &-uiator should be used. in this in- 
4L;;~:~~~~. I,+ ~19 shouid be ordered. . 

NOTE: XX or ASSE can not be converted to A9 or A% 
without replacing the #22 adapter. 

ELXTRIC SHUT-OFF- 
ik pump-down controi the regulator must be electrically shut- 
(;;I. Spciiy XC5 or A9SE “with pilot electric shut-off” 2nd 
S.IWC~& v&age and frequency. Aiternateiy, a separate fuil size 
wknoid valve can be used upstream of the regulator for shut-off. 

WISTALLATION- 
The rchwlntor can be mounted in a horizontal or vertical line with 
t!?~ f‘Iou’ in the direction of the arrow on the valve body. The , . . c f.‘..:u.‘,l.;< . ic!;l >liULild iiUi 3t3 iuiSier3 bt;iO-E i~3.e cenieriine of Cf;r 

i 2 iw. The valve shouid be installed in a manner that avoids 
LWII)HI~ condensed refrigerant in the valve. ,L 
; : I 7 I ) [ (-a c t XC Ir.side oi :he rekviator from moisture, dirt xxi cliipl; 

.I * .“#.. . ,- . . \I r + * T, ‘, 1’1, oca Y-n-7 1’) t I\?-CT M-2,’ . . . . ..- . . . . L<-.ru--“r*. a I.bV.0 . <T’-‘“. _i -.-u -’ ‘?e ~oidercd’ . ..- , . ._ ._ ;“rp r’hn 

lix~ x~ti~out aisassembiy. A wet cioth should be wrapped around 
t iw Ave and the soidering flame should be directed away irom 
t hc txive body. 



?ARTS LIST A9, A9E, A%, Li9SE 
e--- -_-_---__ 

2 OlCrlutlon ?3r? No. my. i ~scrtptlon Port No. my. , hscrtption Porl No. I Qtv. I _-----.--- -- ---_-..._ -- _ - .- --.- -- . 1 . L’~riaa Sest ------.- 24-1048dI3 1 --- -- 13. Sprine Piston Plus -. -- -.- - SO- 1000~05 :---I - j124. Bonnet Bolts &3,&3-E - 
a Szr,r;etSsring Range A -. ~~~0-1c01-08 1 1 14. Diaphragm Range A - .-m-p ?WXl8-00 : 2 1 

, 90-1000-56 1 4 - -- - --_-- . 
_ _ A9S~A9~~@l03,63 i 4 , 

?3!lCQ s Xanae 8 _ ':0-l 00!;09 I _ - ___-- -L- -z-e-- .-t- --- -____ .___ ---- ~.._~~. . 13*10&3 00 3 2i 'Valve 8ody Assem,~iB" 524-01 OS~t)O 1 1 -- -.. 
* -p)rzcm F3iioiYor 2. &I ~~~1013~02K 3 i -L--------.--.- - . i5 Gask_e_t,Bmnet - _. --- L-.- _ 793" 

16. ‘3’ Rino. Di~hra~m 
-J-1001.33 - 1 j ; 24-0!_0_9-00 I i- ---..-*-- . - * ? - :. t se31 2qu3 s-al i .- _-- _____- - . -- -.-- --- --__. - . 5?-1wl44 : . 1 . 1 ;8” --- : 24-0110-00 _ L --- -- -. - -* _ ? ‘̂jtlJ ‘;.ioJ5 Co ----.-- ----.- - - 1 -~ : 7.. &!4jus~lrig Stem -- --~- -__ I 311300~77 : ZS. i3k& Cap ~~~-_24~1013-02~~1 

. c ” ,P F‘ii3: st:st -1: 13.15Zd.58 i--r 3. Seal Nut - -.- ..-. . ----- 1 27. Operator ReparrKit . Xl lZNl~15 .-. --. -- -_ 33-1000-77 ._ I-- 1 
""ii31 i<ilnllzcr Fittlq . I. “~~lO!lo~64 1 I4-lOU5 1 l:i ----- 3 Bonnq 1 --- 

--3&)-54 ] 
L. - 

-1 .23-l 1 x.00 . i 
. 23. Cover Retaiyg Clip _ ._ _ i _ 83-1000-76 I 

a. l 

,  , .  ZJriq XL LaDel - -- -. -- b-----L -- 29. COll 120@0 T  ._-_ ._. 33-1000-25 1 1 . - - - ..--_ ’ ,. c - , ct. .%9ter . . ~1*1OOV22 i 21. Labei 241115xl i * ..__ _ -_---. -- - --_____- --- ------m-p _- ._ .-_ ,"oil ibo,so 33-1000-26 1 1 . - ’ rr q _. . .C. 2;-:034-uOK i 1 -.. ------L--- ---- -- .-. 22. AdapterA --24-10??22 : 1 
, c,- . ' :' .7 ._. ht:cm..(=a . 1 . . .", !W30042 : 23E ._ LP.__ - -- - 

5-15!17-44K : 1 
2.1.1011.2i 1 ’ For other Coifs specify voltage and cycles 

” I... _. 4 a.,:., 8 CT ?Iu~ 5,iY’ Reriuceti --_ A1 A9S :3015702 ; 
c, 3" _73-1017Jj3K i 1 A9SE -_ _--- ----- - .- ;13~0157xl0 . 1 , I’:OTE: When ordering parts specify valve type 
T.-I, I G 24.1017.01K i 1 23. Label 23.1041-01 . i : - and sire . ____ ----.I___ ---..-_ 

:.i'8“ 24.1017.02K; 1 -- -----_ _. __L 

‘- .---,)I !)itsssure 1s transmitted through ~7 Fitting to space kIl.CL .  

. ..->, 1 ry = . - ,..L.C * 1-I Diaphragm. It’hen this pressure is lower than 
A ..i - c . . *- ; ; y.; c oi the ~2 Spring, this spring force pushes against 

, .,.‘r -. .- .; : ** “4~ 1’1~~ mownz it oii the ~4 Pilot seat anti the 
I !  :<:c ;)rcssure is transmitted from area X through passage IV, 
. : t-1 t scat. xxi passage U to the chamber on top of FlO 

- ‘i:;:on. ‘i%e difference in this pressure and the pressure in 
:::2Ctf hi c’:.:us~~ the ?iscon to move the -12 Piston Plug off 
. 5 s!~~ft a.iloiving ilow irom inlet space ,X to outlet space B, 
.:;rt:‘:~5in~: rhe control pressure. 

_: C.. ‘t: cuXLi0: p.b v.‘ssure increases, the = 1-j Diaphra~.m moves 
* . . yL.i.Z.‘; t :.-it‘ Lx-c~ (Ii G’;! Spring, ttiiob-lng tne =5 Pilot Plug 

. . F. .!- L ~(2 ciose and reduce the iiow to the top oi ~10 Piston. 
:-’ . 1 t ) 7’7 ssurt’ on top 0i the piston bleeds to the space M and , * ‘. . 
. * ..\ I(, :‘(‘Z ()I :: is Zlprinc causes the =I’2 Piston Plug to move 

“.i:z-’ * *. k.3 ildSt’d !):,5icic)n. ;ius rcdticme the ilow through 
.a ‘, ’ h.” I.. ‘,. 2 ::r,U correcting tile control pressure. 

.- c:!~c oi c,‘~c intcrnclliy equalized A9 the control pressure is _ . . 
; .:7 : I.’ Ci L i Z ::;ta L-3!ve outii’t 3nd transmitted through passage P. 

f r-, , ‘r .?!.I: ;i ~&t‘ntxd shut-oii feature is used, the passage N is 
l -: t’ r. d n , b ‘:* ;&en t1he soienoid is energized. 

. 1. .,) ~.-~.nc operation. Ci’le Xain LJve x41 assume an incer- 
:::~t:~:~te or throttling position i\*ith respect to the regulator 

-. . 2:’ r(Tculator slhould ‘be set under actual operating condi- 
-. ,,Y. , ‘. :,r .\,lrJ. L .5x ~3s bypass this condition occurs under minimal 

.,-sjll’r:? isaci condlcions. The regulator should be adjusted to 
. \ YX~:I:~ . . . ..I mir,iLmum desired suction pressure. i-Iot gas Cow 
. ,L, .,,-*y t, . . . ,,L..-ri ,::c v;:ive can & detected by !istenlng to the gas flow 
. .-.TU’d~ -n ihe rcguiator or by feeling the outlet pipe for warmth. 
- - ., , ;-*.3n ic is not pcssi’ble to simuiate minimum load conditions. 

- *:~?rosi.~;?.te setting may be obtained by adjusting the .-.I L- 
,.C .:;vt$ gntil gas r’low begins, observing the gauge reading, and 
, ‘.‘-.rn -1.. r. rT.:rninq the adjusting stem councerciockwise for the 
:;:C:!ired number of turns to obtain the desired minimum 

: f1 s 5 u r e . This setting should be checked 2nd readjusted as 

. --,..,‘,L! . . L “L&Cl- ,;iiLl42 LJl;C;rC*u~s. 

‘- y-‘; \  (  i (  2 

. a , .  a ?O~NTErzS -  

. -  .  . . - , ,  . .̂ --.c t  i3 ypc7ciate: j ;?)  2 IIJ Piston IX:!\- ‘DC jr?mmed due 
. . . , .-‘S!\‘P (!irr. yy-.is is the most likeiv c;?cse oi Any recu- 

- c ~. Ld. h;:ii~~-dltlcs even ‘.\‘r?tin CA?2 regulaiur ~3 preceueu oy 2 
: ,2 I n ts r . itemove ~22-1 Bolts. Remove =22 Adaptor. Push 

:3\i’n on ? . ?O Piston against the returning ~13 Plug Spring 
‘*- 3 ,CG, ??is;ton should move freely down and should be re- 

. -- &,I- ‘r.ir.* ,:.t ?+-a .I_ *-.- 4 
* ., - 

= I?, Plug Spring Force. II jnmmeti or sticky, 
‘.‘T;c)\-‘t3 =- TV Bottom Cap and push up ~12 Piston ?lug from 

:he l)ot:~)rn ‘r’.’ ~th the biunt end of a wood pencil or simiiar 
tool. f: i 0 !‘i wm should now pop free from 3% Body. Remove 
.% ! : !  Piston i’luc bv pushing from top to remove from the . 
bottom. CI~~:ln i111 removed parts thoroughly. If jamming has 
:-)ccurrcbti. rf*mo~‘e [Ai burrs from 910 Piston, #12 Piston Ylug 
xnd C~*iintit~ \‘CAi kth fine crocus cloth. Reassemble the 

.C rcguldtor :t 1 t il ;l light coating of refrigeration oil on ail 
parts. tb) T. -5 Mot Plug may be dirty or eroded (inspect 
Linti rcpicice ii ncmssary). Remove ~+3 Pilot Plug by removing 
z-4 Pilot Settt wrth a 5/Y socket. (cl $14 Diaphragm may be 
broken (Jr crodcd (inspect and repiace if necessary). (d) #113 
LIi;lphragm rn:l>* not be receiving downstream pressure. In the 
c:tse c>i ;1n rl!!i< (lsternai equalized reguiator. the pipe leading 
CC) ;t riownsrrwm source may be blocked by dirt or a closed 
\‘3!\‘C ’ . In the GISC of an A9 internally equalized regulator. 
:,assagle i m;l’f’ be blocked by dirt. 

2. L‘3iiurc r 0 t~ot*n: (a 1 FlO Piston or F 12 Piston Plug may 
: L)e jammcct (iire ro cA.ucessive dirt. ‘This is the most likely 
cause of not openinfi; to correct, see 1 (a) above. lb) W7 
ilcijustinrz stern may be turned out so far that a lower down- 
5itrp;lrn prc’ssllre may be required to open the regulator than 
wn be crcatrl(i by the system. (Turn in the +X7 adjusting 
stem.) (cl G:! Diaphragm Range Spring may be the improper 
r;lnge ior the pressure setting desired. This is most likely to 
occur when range B regulator is suppiied. To correct, change 
?:! SprinE. W In case of rcguiator with eiectric shut-off the 
5oitxnoi(i IX;~L’ not. t)t: energized or coil may be burned out. 
L‘!1t~k (hicbctr-i(*:ll circuit to make sure the solenoid is energlzeci. 
I~c~!;~cc :: i ! !  CC b:i li xccessary. 

*I. !luntinz: Under light load conditions, a system may 
huu~ Unless the hunting is adversely affecting temperatures 
$)r bothering the performance of the equipment, the hunting 
itself shouid be ignored. If very serious, the matter shouid 
be looked into further. 

TIW i iot ( ;:IS i$~p:~ss Rcguiator is sometimes biamed if thr? 
~\;‘scCrll st’t”xls to .>_ L . I. hunt. The A9E reguiator was especlaii_v 
&3x cncci y.r::r h ;1 characterized piug to give controlled flow 
, )‘..e*‘r 1: 5 t*!i! ifi’ I~CIC ~2s i;ow range. i-‘or this reason. we suggest 
* ;. >c r: , ,.* :.,,, . . ..;<.mcrltc I -+ncy rr~n,rrn[ L*-;~VPC in The .s\rstem bIh 

crlt.lcLtiI-v chx;lmlned ii there appears to be mtoierable hunting. 

T!lc follotving action is recommended: la) If bypass with 
litluid injection is used, refer to BYG Bulletin for correct 
7‘?;v Si%(:,. !/J) Ksamine TXV’s: are the-y operating below 
:(.I”;? of c3pric1cy. ‘) If so, use one of the methods recommended 



A9rA9E 

ASS,ASSE . 

Size DIM A DIM 6 . I Net Weight* 
Inches MM Inches MM Lbs. ) Kg. 

5/8 Red.1 5.25 ,133 0.5 , 13 2.5 , 1 1.1 1 

p- 2.25” ,---a+ 
(55 mm) 

1518 l 5.25 i 133 I 0.5 ( 13 1 2.5 / l.l-; 
, 

/7/8 , 16.19 1 I 157 1 0.75) [ 2.751 FOR R-12, R-22 andA- 
r- 

11-l/8 / 6.87 1 175 1 0.941 

19 24 

1 3 1 

l-2 1.3 

1 Refrigerating SpecialtIes Division 
*4dd 0.5Lb(.2Kg) for A9S .ASSE 2445 S. 2STH Ave.. Broadvkw, II USA 

t 
INSTALLATION OF VALVE: TO RAISE PrlFSSuRE SETTING. 

IN A HORIZONTAL LINE. LOCATE ADJUSTING LOOSEN SEAL NUT 18 AND TURN ADJUSTING HOT GAS BY-PASS REGULATOR 
STEM 17 AT TOPOR SIDE BUT NOT BELOW STEM 17 CLOCKwISE. 
CENTERLINE. . 

OnAwN l *  
TYPE A9,AE,A9S,A9SE 

rrraavC0 
REV 8 7/71 

t 
e D*rL DUO q-74 no 4075 

I 

7.62” Max 
(187mm) 

7.12” Min 
U75mm) 

I 
i 

/-- 2.25” ---I 
(55 mm) 

8” Max 

(196mm) 

7.44”Min 
(182mm) 

/ 



3~ TX\’ manufacturers for this type operation. (c) Increase 
xperheat of T.XV liquid injection valve by adjusting, or instail- 
I:I~ new charge. td) Wrap buib to dampen action of TXV liquid . 

’ :i:it’CL:OIl K&Y. (e) Check location of entrance of external 
x&aiizw connection to suction line in relation to TXV liquid 
:nj~tion bdb iocation. if) If hot gas side iniet type of distributor 
‘< -.a a&. &ermine whether it is properly seiected. (g) If “T” is 
. <;‘(I . . . . . ‘Jw.wen main TSI’ and distrilbutor for hot gas input, limit 

‘.i>ilSS ICJi?il..,+ . *J:TC IO one-third OC capacity of distributor. ch) Check 
,. iii? ‘PX manuiacturer for proper ‘i’,YV charge. (i) Determine if 
r::~ ME used ior the job is oversized for the actual maximum 
,:?;fd C(~!-lcii Lions: ii so. tise a smailer capacity plug. Piston plugs 
. . - .) 
'id are interchangeable on all sizes of A9 type regulators. 

A?PLSCATION - (See Bulletin BYG) 

~01 GAS BYPASS TO ENTRANCE OF EVAPORATOR 

Figure I 

As 52 lmd decreases , the suction pressure decreases slightly. 
F’;;e ‘T~-pe AYE reguiator, sensing the decrease through the 
~.9;fernr?i equaiizer iine, opens slightly to meter hot gas 
:1x-ouch the side inlet of the distributor into the evaporator 
(_- C: i i The desired suction pressure is 
:~,!&lr, szverai psi without short cycling. 

thereby maintained 

HOT GAS BYPASS TO SUCTION LINE 

Figure 2 

.ts the icxxi decreases, the suction pressure decreases slightly. 

.-. - .C_ !  $7 ‘,- ? _ :* e : WE regui3cor, sensing the decreased outiet 
. 'i'C;slJrfJ. . . .._ optins siightly to meter hot gas through the regu- 

.2.t0r to the suction. To remove the superheat from the 
y.-Passea g,la s, a liquid injection valve should be installed 
’ ;:posite & A9D regulator. 

:-G{,FjfGG Tj=jE EPR - 

f CONCENSER 

Figure 3 

: ?, .rtin>- L L’ xAications. an evaporator pressure remlator (EPR) 
,+ys ;‘,i; c. ciscci!ent job of maintaining evaporator temperature 
(_*(:x;rci ;:s loz?cis are reduced. In other cases, the use of an EPR, 

. ,. ’ L’. L.CY p-e,i’ec. cxqensateci 5y air, by an electric motor, or by a . , ..__ .- . .._. ,\., VT ,“I.TC . ..L >L.c.r-. - ,-r.,, c--L- ec, 3r m2:: encocnte!- 2 g-n:!tly r4xed 
svqorator ioad. Below the compressor unloader steps or when 

unloaders are not used. reduced evaporator ioads cause the EPR 
to throttle. resuiting in iower compressor suction pressures. This 
lowered prcssurc:, reduce9 compressor capacity at a rate of about 
2% pt’r psi drop. t 1 rlfortunately. such reduction is only practical 
over a limited r:rnKe because of possible oil pumping, short 
cyciing and erratic WR performance at the excessive pressure 
drops. Frc~yuentl~* an EPR can be used satisfactorily by itself 
until suction prt vure drops by more than $3 psi: below this a 
Hot ( LlS i +p:1ss fic >gui:ltor shduid be added through an evapo- 
rator or ciircct to the suction line with TXV liquid injection. The 
esternal equalizer of the Hot Gas Bypass ICeguiator must, be on 
the suction side oi any EPR which might be used. A typical 
arrangement is shown below in FIG. 3. 

SPECIFICATIONS - 
Design Pressure: 400 psig (28 kg/cm2). 
Adjustment range: 10” Hg vat. to 120 psig (506 mm Hg to 
8.4 kg/cm’) and 80 psig (4.2 kg/cm? to 220 psig ( 15.5 kg/cmz). 
Minimum p’rcssure drop to open valve completely: lOpsi 
(0.7 k&cm21 
Maximum pressure change from valve closed to completely 
open: 5 psi to.35 kg/cm21 
Minimum IEefri~errnt Temperature: -50’ F (-45' C) 
.Maximum Refrigerant Temperature: 200* F (93O C) 

LIateriais: Hody: Ductile iron with silver brazed copper couplings; 
Piston, Piston Plug, Pilot Seat, Pilot Plug: Stainless Steel; 
Springs: Steei or Stainless Steel; Diaphrams: Steel; Bonnet: 
Aluminum; L3ottom Cap: Plated Steel; “0” Rings: Synthetic Rub 
her: &p screws: Plated Steel; Other Parts: Plated Steel. 

SAFE OPERATION (See Bulletin RSB) 
Peopie doing any work on a refrigeration system must be 
qualified and compietely familiar with the system and the valves 
involved, or ail other precautions will be meaningless. This 
includes reading and understanding pertinent product bulletins 
and the current Buulietin RSB prior to instailation or servicing 
work. 

WARRANTY- v 
All Refrigerating Specialties Products are warranted against defect 
in workmanship and materials for a period of one year from date 
of shipment Cram the factory. This warranty is in force only when 
products are properly installed, maintained and operated in use 
and ser\*icc ;IS spccificaily stated in Refrigerating Specialties 
Catalogs or Hulktins for normal refrigeration applications. uniess 
othtrttlistb appro~4 in writing by Refrigerating Speciaities I&vi- 
sion. I)efecti\rc products, or parts thereof. returned to the factory 
with transportation charges prepaid and found to be defective by 
factory inspectir,ll will be replaced or repaireti at Refrigerating 
Specialties option. free of charge. F.O.B. factory. Warranty does 
not cover products which have been altered or repaired in the field; 
damaged in transit. or have suffered accidents. misuse. or abuse. 
Products (iisaMt4 by dirt, or other foreign substances will not be 
considered &kc t i ve. 

THE E;xI’IWSS KAIIRANTY SET FORTH ABOVE: Co%‘- 
STITUI‘KS ‘ME ONLY WARRANTY-APPLICABLE TO RE- 
FRIGEILVI’ING SPECIALTIES PRODUCTS, AND IS IN LIEU 
OF /ILL WIXR KAKRANTIES. EXPRESS OR IMPLIED, 
\t’IiIT’rE:?: OH Ot)LAI,, INCLUDING ANY WARRANTY OF 
~~EI~CI-~,~;\;“I’:W I I,I’fY, OR FITNESS FOR A PARTICULAR 
PU w()sLI. NO enlpiovee. agent, deaier or other person is autho- 
rized to b\pe any warranties on behalf of Refrigerating Specialties. 
nor to ~SSUIW. for Refrigerating Specialties, any other liability in 
connection with an>* of its products. 

Telephone (312) 681-6300 

?z.rker Banniiin Corporation TELEX: 72-8462 

-4 ,- 2 ,- . . . z .‘Y,$ . _.. .;, Ave., &oadview. Illinois 60153, US 1. Cable Address: RESPEC, CHICAGO 



. A7A, A7AI, A72 

EVAPORATOR, HEAT RECLAIM, AND to 

HEAD PRESSURE CONTROL 66 mm (27,J 

FEATURES 
a 

l Dual spring for wide range pressure set-points 
l Pilot operated for close control at desired set-point 
l V-port design means excellent regulation 
* Disc piston l Teflon seat 
l Low pressure drop l Few moving parts 
l Long-Life diaphragms; no bellows to fail 
l Variations available for pilot electric shut-off, pilot 

electric wide-opening, and differential pressure control 
0 UL Listed l CSA Certified 
l Manuai opening feature on A7Al and A72 

SPECIFICATIONS 

= Design pressure: - ‘3 kg/cm’ (400 psigf 
0 Range: 250 mm hg to 28 kg/cm’ (10” hg to 400 

psi,01 
l Nominal capacity: 1500 to 121,000 kcaUh (-5 to 

40 tons) 

DESCRIPTION 
‘~‘!wsc ductile iron bodied regulators with brazed copper cou- 
;~lin<s xc used to moMate the flow of refrigerant gas to main- 
t;tm 3 constant inlet pressure. The uni ue design ailows the 

ll reFJators co be soidered into the line wit out disassembly, yet 
;?llows disassemblv for cleaning and maintenance without re- . : 
zovln~ Irom tne line. 
‘!‘ile Xi Series of Reguiators is available with the following varia- 
t ions: E !ectric Shut-off C”S”). Electric Wide-opening (“I3 **), Dif- 
:‘erential Pressure Reguiation (“L”) and combination Electric 
Kide-opening and Differential Pressure Reguiation (“BL”). The 
**HL” xx-iation is available in the ATAl and A72 Series oniy. 
..\!l .&IT riehwlators (except “L” and “BL”) feature the wide range 
pressure setting. Range &D, 250 mm to 28 kg,cm’ (10” hg to 400 
?sig. The “L” and “BL” versions feature a differential pressure 
setting of 0 to 6.3 kgicm: (0 to 90 psig). 

PURPOSE 
‘!‘!le .+‘\y Series Compact Wide Range Pressure Regulator 
::loAziates iiow of refrigerant to maintain a constant inlet 
i5’3porator, condenser, heat reclaim coii, or discharge line) 
yessure as set-for, despite fluctuations in load. The regulator 
~$1 oncn when the inlet pressure begins to rise above its setting 
::nd kiii ciose when the iniet pressure begins to fall below its set- 
ting. ‘I’he rehmiator cannot lower inlet (evaporator) pressure 
below the outlet (compressor suction) pressure. Outlet pressure, 
pi course. cieDends umm the capacity of the compressor. I L 
i ‘, pes ALA. .G.AI anu :I 1 ‘2 control inlet pressure according to a 
:‘i& aciiust3ble set-point. 
‘I‘Y~cs .GAS, .~‘i;l\B and M2S control inlet pressure when pilot 
<: iic!iuid is energized or shut oif wIwn de-ener@z.ed. 
‘1, \- 1 “-:..rc . . 1.2 “,?lf7 7-A .?.““R cT?vn! ir.!? >_. &cub* & n?rncc7iro 1.1,’ ..t‘!l h 

$& so&nbid ~s~&~&&~h or &G wide-open wheh energized. 

Types ATAL, XAlL and A72L control pressure difference 
across regulator. 
TJypes .GMBL and .X%3L control pressure difference across 

Type A7A 2 l.. 

rtbgultitor when pilot solenoid is de-energized or are wide-open 
when energized. 

INSTALLATION 
On the ‘L’ypes A7A and A7Al Series Regulators. the proper 
direction ot flow is designated by an arrow cast into the side of 
the valve body. pointing from inlet to outlet. On the Type A72 
Series Iiegulators, the proper direction of flow is designated by 
words “in” and “out” cast into the side of the body flange adja- 
cant to #27 Valve Cover. The pro er direction of flow is also 
showtl by a red arrow on the f Va ve Bottom Cap of ali A72 
reguia tars. 
The rtrkqlator should be mounted in a horizontal or vertical pipe 
line with direction of flow as described above. As with all 
prt’ssurc rt@ators. these compact regulators can controi flow in 
this nor-m;ll direction only. If a change in system operating con- 
tiitions causes the outlet pressure to rise sufficiently above the 
inlet pressure. the #18 (#28 on A721 Main Valve Assembly will be 
Mown down from its seat and reverse flow will occur. This is 
ott~n clccompanied by a clicking noise. 
I’r(;Lcb:.t th;! iqcj/l . 3 -I of the regulator from moisture. dirt. chips and 
solder heads during installation. These compact regulators ma! 
l)e soldered into the line without disassembly if reasonable 

f 
mxmtions are taken. The flame from the soidering torch should 
XJ tiirccted away from the valve body to avoid excessive heat 

huilti-up which could possibly damage some of the internal parts. 
=I< XI xlditional precaution, a wet cloth shouid be wrapped 
arounti the rekwiator body to dissipate some of the heat during 
the soldering operation. . 

ADJUSTMENT 
Hef~~rc adjusting, connect an accurate gauge to the gauge port of 
~hc rf:kz+lator or at the evaporator. A gauge at the realator is 
usually more convenient. The adjustment of a regulator with the 
I, or the BI, variation will also require a gauge to measure the 
pressure connected to the Bonnet. It is desirable to install either 
;l g,taugc valve or a Schrader tvpe valve in some of the ‘I;” regula- 
tar EN~,‘C ports before the system is charged with refrigerant. 
Fully charge the system and operate near the normal design con- 
ditions. ‘1’0 lower the control pressure, loosen the Seal Nut #2 or 
2! q _.. . . r_vrn the al c?!- &!6 .-!dJ!sting ste.r?? out (ccu?.ter- ) I,,,*, 
clockwise). 

I3t~tw~n 0 and 6.3 k r/cm2 (90 psig), one complete turn of the Ati- 
,i ;~stin,~ Screw will c k ange the injet pressure approximately 3.9 
:‘;c cn1- tit) psi,. Between 6.3 kg/cm’ (90 psig, and 28 kg cm: (~0 
I. :* ~.. \ ,x::;;i2te t-xn 3.i t.C;e .Xdj ~z.sLlij Sczx xii1 change iile in- trm,r 
!et,*&&ure 4.9 kg/cm: (70 psi). 
Caution: fkgulators with B or BL variations can be adjusted 
only with the pilot solenoid de-energized. 

(con timed on ias t page) 



--_-- _ -_ 
A7A, A7AS, A7AB and A7Al Parts List--Range A/D . . 

Note: A7AL ovaiiabie in Range A only -.--- _ _- i iised On 
i--I - - --- i 

, _--- 7 

I  

Item i ’ Description 1 Qry 1 A7A ) S 1 B 
-__ - - - - -  l c- qp+--- - -  

i I  

1 !  Adiusting Stem. Range A,,D I 1 I x j x ! x 
1 - P I . . ’ 

. 4.3 ; \aiustlng Stem. Range A / 1 i I 

- ! Seat Nut j i ; x / x 1 x 

Port Numbers 

--~jic”)! mm (TV) 

90- 1002- 14 

24- 1 1 1 1-OOK 
90-1000-15 

24-1126-I 1K 

-- 

24-1 110-l 1 K 

24-7731-00 
24-1048-01 

80-1001-57 
80-1001-58 

80-1000-25 

90-1002-14 

24-l 11 l-OOK 

90-1000-15 
24-l 126-l 1K 

- .  - .  _ 

28 mm ( 1 ‘,i “1 
-- -- 

90-iOO2-14 

24-1111-OOK 
90-1000-15 
24-1126-l iK 

24-1110-l 1 K 24-1110-11 K 
24-1131-00 24-1131-00 
24-1048-01 24-1048-01 
80- 1001-57 80-1001-57 
80-1001-58 80-1001-58 
80- 1000-25 800lOW-25 

90-1001-67 90- 1001-67 90- 1001-67 
90-1001-78 90-l 001-78 90-1001-78 
90-1001-79 90-100 1-79 90-1001-79 
24-l 130-W 24- 1130-00 24-l 130-W 
40- 1026-00 40- 1026-00 40- 1026-W 
93- 1000-64 93- 1000-64 93-lOW-64 

24- 1132-WK 

22- 1032-WK 
21-1007-04 
81-1001-33 
93- 1000-57 

24- 1074-02K 

-_. 
81-1001-59 

24-l 116-00 
24-0132-02 
24-0123-WK 
24-0122-01 K 

24- 1132- WK 
22- 1032-OOK 
2 l-1007-04 

81-1001-33 
93- 1000-57 

24.1074-02K 

81-1001-59 

24-l 116-00 

24-0132-00 
24-0123~OOK 
24-0122-OOK 

80- 1000-70 
81-1001-28 

24- 1053-WK 
24-0164-WK 
24-0164-01 K 

- 

24-1127-W 
24-1728-00 

24-1129-00 

92-1001-21 

24-1041-01 . 

80- 1000-70 
81-1001-28 

24- 1053-WK 
24-016bWK 
24-0164-OlK 

24-1127-W 
24-1128-W 

24- 1129-W 
3%iOOi-21 
24-1041-01 

24-1132~OOK 

22-1032-OOK 
21-1007-04 

81-1001-33 

93-l 000-57 
2401074-02K 

pm-- -  

81-1001-59 
24-l 116-00 

24-0132-04 
24-0123-WK 
24-0122-WK 

~_~_______ 

80-l 000-70 
81-1001-28 
24- 1053-WK 
24-0164-WK 
24-0164-OlK 

--.- - 

24-1127-W 

24-1128-W 

240 1129-00 

92-1001-21 
24-1041-01 

30-l 173-OOK 30-l 173.OOK 30- 1173-OOK 
91-1000-34 91-1000-34 91-1000-34 
81-1000-65 81-7000-65 81-1000-65 
93- lOUO-58 93- 1000-58 93- 1000-58 
92- 1000-64 92- 1000-64 92-1000-64 

83- 1000-74 83-1000-74 83-1000-74 

83- 1000-75 83- 1000-75 83-1000-75 

83-1000-25 . 83- 1000-25 83-1000-25 

!?3-?@@I-26 
83- 1 OW-65 
83-1000-28 

,? d \;aive Bonnet i 1 1 x 
I \ 

_------ t I I 

fA ; 2’alve Bonnet j 1 ’ 

, 4 Sermg Rest, Upper, Range A/D i I I X 
^:A [ Spring Rest, Upper, Range A 

, 
; i 1 

x j x 

5 Diaphragm Spring (Outer) i I 

s 5A 1 Diaphragm Spring (Innerj I 1 
1 59 ) Diaphragm Range A j 1 Spring, 

I I 
* ._ --_ . : 1 

/ I 

6 ’ 6onnet Screws 14 
, 

, i I 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 

X 
X 
X 
X 
x z:, 

X 
X 
X 
X 

-I- 

1 

6A i Bonnet Screws 4 

I 69 ) Bonnet Screws 4 

, 7 ; Spring Range Rest, Lower, A/D 1 

’ I 7A i Spring Rest, Lower, Range A 1 
\ 
j 3 

1 “0” Ring, Foilower :J 1 

3-c 

1 
9 

i i 
I Diaphragm Follower 1 
; 

; 

, 
‘?A 1 Diaphragm Follower 1 

I 10 1 Diaphragm\2 

i 11 j Gasket, Bonnet ‘,I) \.:; 1 
/ 
!  12 ; “0” Ring, Bonnet Cg ,.c 1 
i ;3 1 Adapter 1 

I 
___ +- -- - .- 

I 
1 

:-l i Gasket, Body I(_/ 1 
4 

15 Location Tube 1 ; 
Vaive Body Assembly 1 
Valve Stem 8 Disc Assembly 1 

, 13 1 ?“qain Valve Assembly 1 
I 
/ _~_ : 
I 7 : 19 ; Closing Spring 1 

/ 20 ; Gcsket, Bottom Cap C. 1 

; 21 / Bottom Cap 1 

23 Assembly 1 ; Adapter 

’ 23A j Adapter Assembly 1 
! I -- - 

; 1 24 i:’ i Nameplate “;;!;;;;;jfj;;ad 1 ; 

- I Seal Cap 1 Lf 
23 j Retaining Ring 1 

29 / Gasket, Seal Cap 1 

30 I “0” Ring, Adjusting Stem 1 
j 31 / 5; ” SAE Connection 1 

r - 1 I 

X 
X 

X 

X 

X 

X 

X 
X 
X 
X 

X 
X 
X 
X 

x0 

,X 
X 
X 

X 
X 

X 

------L- 

X X 

,220 V, 50 Hz) 

; 336 ; Solenoid Coil 208 V. 60 Hz 
I 

33c ’ , Solenoid Coil 24 V, 60 Hz 

A j /Z 

X X 
X X 

_ 1 ^ .  

,::c;ucea in u i\mg mc; i725-w &p;ccen:er., l &if ?-~r: ><a. 2-r-07 59-91 K ! z : r  w?nGe .A C, 

. Inciuded in Diaphragm-Gasket Replacement Kit Part No. 24-0166-OOK for Range A,! 0 

i 49% reduced capacity Main Vaive Assembly avaiiable as standard on A7A and A7AS. Replacement kit number is 24-0122-04K. 



WHEN INSTALLED IN I-K TO MANUALLY OPEN. 

A7A LINE,LOCb iTE ADJUST&G SCREW AT 
TOP OR SI IDE; hIA8 NOT BELCJW 

---r~ , IRII 
LOOSEN LOCK NUT 
AND TURN ADJUSTING 
STEM OUT, COUNTlNG r! 

,& CET.-‘- . ..C TURNS UNTIL REGULATOR t 
-1 ‘J i tK 

Es---- / ‘5 
STAYS OPEN. FOR 
AUTOMATIC OPERATION; 
T’JRN STEM IN 
C3UNTED NUMBER 0 
T:J’RNS, ADJUST FINAL 
XESSURE USING A 
GAUGE: TO RAISE, 
TURN CLOCKWISE; 
TO LOWER, TURN 
COUNTERCLOCKWISE. 
RETIGHTEN LOCK 

A’ I 
WIT 

7AS SAE 

‘H PlLOT- ELECTRIC 
SHUTOFF BONNET FOR 

m7n I ANIl v  - 

- - ---- 
FOR 

A7A0 ONLY 

35mm 
(I .4”) I 70mm 

(2.8”) 

WITH SYSTEM PUMPED DOWN, NO.25 
N.F?T. PIPE PLUG CAN 8E REMOVED 

TYPE GAUGE VALVE INSTALLED FOR i 
AND-OPTlONAL GAUGE OR SCHRADEI 

iNLET PRESSURE READING. I 

* r 
( REGULATOR DIMENSIONS 

!  I I 
SIZE NET WT. A B I C I 

i 
I 

:nc;n. I mm. * inch. mm. inch. m m. Inch. mm. 
1 I 1 

: i 5/s j !5 
4 its. 05 I3 

I ; I.8 kg. 7.3’ 186 3.7’ 93 
, 1 , I 

T/3 / 22 
4lbs I , 7.3’ 184 3.6’ 92 0.8” I9 

I 1.a kq I 1 1 3 I I I 1 

i-i/8 \ 28 4 its 7.3’ I86 3.7” 93 1.0; 
I , !  1.8 kg. 

* ADD 1.8 Ibs. (.a kg.) FOR *S’ a ” B’ VARIATION 

FOR R-12, R-22, R-502 

c3OMPACT WIDE RANGE 
4 

.A7AS,AIAB 8 A7AL 
mm 4 

/ REV E 2-22-80 4052 . 
. 



/ 
I 

A7A1, A7AlS, A7AlB, A7All and A7AlBL Pirjs List-RangeA/D 
Note: A7A1 L 8 A7A10L available in Ranae A or 

I --- - 

Qty I 
A7A1 

Used On 
1 

.  _ 

1 28 mm (1 %“) 
t 

90- 1002- 14 

24-l 11 I-OOK 
90-1000-15 

24-1126-l 1K 

w.. .  

-I- ’ - - - -  I  

Part Numbers 

35 mm (l?Y) 42 mm (1%") 

90-1002-14 
24-111 l-OOK 

90-1000-15 
24-1126-1lK 

90-1002-14 
24-l l l l-OOK 

24-1126-11K 

24-1110~11K 24-1110-l 1K 24-lllO-11K 
24-l 131-00 24-l 131-00 24-1131-W 
24- 1048-01 24- 1048-O 1 24-1048-01 
80- 1001-57 80-l 001-57 80-1001-57 
80-1001-58 80-1001-58 80-1001-58 
80-1000-25 80-1000-25 80-1000-25 

90-1001-78 
24-1130-W 
40-1026-W 
93-NW-64 

90-1001-78 
24-1130-W 
40-1026-W 
93- 1000-64 

90-1001-78 
24-1130-W 
40-1026-W 
93-lWQ-64 

24-1132-WK 
22-1032~tiK 
21-1007-04 
81-1001-33 
93-lWo-57 
24-01700OOK 

24-1132-W)< 
22-1032-W)< 
21-1007-04 
81-1001-33 
93-lWo-57 
24-0170-WK 

24-1732-W)< 
2201032~OOK 
21-1007-04 
81-1001-33 
93.looo-57 
24-0370-OOK 

8101001-60 
91-lWO-52 
24-0102-03 
24-0147-01 K 
24-0105OOK 

81-1001-60 
91-1000-52 
24-0103-03 
24-0147.OlK 
24-01.17-OOK 

81-lWl-60 
91-lOW-52 
24-0112-03 
24-0147-01 K 

24-0117-OOK 

80-1001-38 
93-lWo-63 
24-lW3-02K 
24-017LWK 
24-017LOlK 

80-1001-38 
93-1000-63 
24- 1003-02K 

24-0171-WK 
24-017LOlK 

80-1001-38 
93-lWo-63 
24-lW3-02K 
24-017t-OOK 
24-0171-OlK 

24-l 114-01 24- 1114-01 24-1174-01 

24-1134-W 
92-1001-21 
24-1041-01 
30.1173-WK 
91-lWo-34 

24-1134-W 
92-1001-21 
24-1041-01 
30-1173-WK 
91-1000-34 

24-1134-W 
92-1001-21 
24-1041-01 
30-1173~OOK 
9l-MM-34 

81-1000-65 81-1000-65 
93-1000-58 93-1000-58 
92-1000-64 92-lQW-64 

81-lOW-65 
930lWO-58 
920NO@64 

83-lWO-74 

83-1000-75 

83-1000-74 830lWO-74 

83- 1000-75 83-lWO-75 

83-lOW-25 83-1000-25 83-1000-25 

83-lWO-26 
83- 1 OW-65 
83-lWO-28 
81-1001-79 

X 
i 

24- 1137~OOK 

83-lWO-26 
83- 1 WO-65 
83-1000-28 

81-1001-79 
24- 1137~OOK 

830MOO-26 
83-lWO-65 
83-iWO-28 

81-1001-79 
24-l 137~OOK 

1 X 

1 

’ 1 
1 

I x 

j x 

I 
1 ’ 

1 X 
1 ’ 

1 X 
1 X 
1 

4 X 
1 X 

1 
1 X 

7 X 
1 

1 X 
1 X 

1 X 
1 X 

1 X 

1 X 
1 X 
1 X 

1 X0 

1 X 

1 X 
1 X, 
1 

1 

1 X 

1 X 

1 X 

1 X 
1 

1 

1 

1 1 I 

1 

1 

1 

-  - -  

i 

_A-.-.  

B 
- 4 .___L_- 

x j 
X 

x ’ 

X 

--t - ----- 

X 

X 

I x 
X 

X 
X 

- -I..-. - 

X X 
X 

X 
X 

-,, -.--- 

X 
X 

X X 
X X 

X X 
X 

-__ ___--- 

X X 

X X 
X X 

X X 

X X 

-,- 

X X 

X X 
X X 

X 

e ,-e-m- 

X X 

X X 

X X 
X X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
x X 

;?-3m Description 

-I- I Adjusting Stem, Range AiD 
.- ‘; 

4 r Adjusting Stem, Range A 
.1 L i Seal Nut 

: 3 1 Valve Bonnet 

ZA Valve 6onnei 

Spring Rest, Upper, Range A/D 
Spring Rest, Upper, Range A 

Diaphragm Spring (Outer) 
Diaphragm Spring (Inner) 
Diaphragm Spring,RangeA 

-a 

<A 

5 

5A 
5B 

L .  __. 
I  

X 
X 

X 

j 4 Bonnet Screw 

i 

7 1 Spring Rest, Lower Range A/D 

7A 1 Spring Rest, Lower, Range A 

; 8 I 
"0" Ring, Follower @ 

. .--- 
I  

!  ? i Diaphragm Follower 

: ?A 1 Diaphragm Follower d 
10 1 Diaphragm @ 

i 11 I Gasket, Bonnet@@ 
tr) 

/ “0” Ring, Bonnet @ (3 ,  IL 

' ;3 Adapter Assembly 

X 

X 
X 
X 

X 
X 
X 
X 
X0 

Gasket, Body 0 
Locating Pin 

Vaive Body Assembly 
Valve Stem 8 Disc Assembly 

Main Valve Assembly 

j 19 
* 20 
I 21 
' 23 

23A 
I 
km --- 

Closing Spring 

“O”Ring, BottomCop@ 
Bottom Cap 

Adapter Assembly 
Adapter Assembly 

-7 : Nameplate 
i 2?A 1 Nameplate-UL 

’ 24B Nameplate--Bypass 

: 25 Pipe Plug i/s” NPT Hex Head 
zj : Solenoid Namepiate 

I 27 1 Seal Cap 

23 4 / Retaining Ring 
, 

Gasket, Seal Cap 

“0” Ring, Adjusting Stem 
“4 ” SAE Connector 

Solenoid Operator, Coil & Housing 
Assy. 120V,60Hz(llOV,50Hz) 
Solenoid Operator, Coil 8 Housing 
Assy.240V,60Hz(220V,50Hz) 

Solenoid Coil 120 V, 60 Hz 

(llOV, 5OHt) 

SoJenoid Coil 240 V, 60 Hz 
(220 V, 50 Hz) 

Solenoid Coil 208 V, 60 Hz 

Soienoid Coil24V,60Hz 

i 

Seai Cap 
1 

1 1 x 
i 

/ x i x j x 

!nciuded in “0” Ring and Gasket Replacement Kit Part No. 24-0168-01 K for Range A/D 
. ;-ciuded Diaohraqm-Gasket Replacement Kit Part No. 24-0166-OOK 

_ 3596 reducea capacity Main Valve Assembly ovalIable as stanaarci on A7AI ana A7A i 5. iieplacemenr icy t numoef rs 2;-Gi iZ-21 K. 



A7AIS 
WITH PILOT-ELECTRIC 

SHUTOFF 

WHEN INSTALLED 
IN HORIZONTAL 
LINE, LOCATE 
ADJUSTiNG SCREW 
AT TOP OR SlDE; 
NOT BELOW 
CENTERLINE. 

T BONNET-ADAPTER 
FOR A7AlBL. “El” 
VARIATION SAME 

- I BUT WITH STANDARD 
mh A7 BONNET ASSEMBLY. rcI& _ 

TO MANUALLY OPEN 

VALVE, REMOVE SEAL 

CAP,35,ANO TURN STEM 
COUNTERCLOCKWISE. 
FOR AU TOMAT I C 
OPERATION,TURN STEM 
ClOCKWISE TO SEAT. 

I  

I  11-118 1 28 6.0 !bs. 
2.7 kg. 

7.5 190 3.7 95 1.0 25 
I ( 

i 
I 1 i-3/5 / 35 6.0 Ibs. 

2.7 kg. 
8.0 202 4.0 101 !.O 25 

, I !  I 4 

WITH SYSTEM PUMPEO DWN,. NO.25 
N.P.T. PIPE PLUG CAN BE REMOVED 
AND OPTIONAL GAUGE OR SCHRADER 
TYPE GAUGE VALVE INSTALLED FOR 
INLET PRESSURE READiNG. 

FOR R-12, R-22. R-502 

\I-5/8 1 42 4 2.7 6.0 ibs. ' ’ 8 . 8 224 112 I.1 29 COMPACT WIDE RANGE ! I kg. \ PRESSURE REGULATOR 
* ADD 0.5lbs. (-2 kg ) FOR ‘S”, ‘8’ OR ‘BL’VARlATlON 

l v 



-- ._-- - _ _. __ .-_ 
A72, A72S, A728, A721 and A72Bl. Parts List--Range A/D 

Note: A72L 8 A72BL available in Range A onlv -- - . . - -- I r-----P_---P-__ - 
1 I I I Used On 
1 I  -___ 

I  

’ Itern I Descrrption j my /. A72 
: --- --- ,---.----.--e _. ___ -- 

1 
-- +-- 

’ i “0” Ring, Bottom Coo - , \ 1 ! x 
’ - e i “0” Ring, Mnl. Operatrng stem 1:) 1 1 i X ,- 

,. ; I “0” Ring, Bonnet (1 1 i 1 I x 
I 

-\ 

-/ 

- -- 

s 
--- - 

X 
X 
X 
X 
X 

-- 

X 
X 

X 

-- 

X 
X 
X 
X 

-- 

X 

X 
X 
X 

X 

X 

X 

-- 

X 
X 

X 
X 

.-. - 
B L 

I - .- --- 

BL i 42 mm (l’b”) 
_ -._ ___- 

Port Numbers ---- _ 

54 mm (2X”) 66 mm (2X-) 

X j 93- 1000-69 
x j 93- 1000-70 
x ; ?3~loO0-57 

I 33-1000-64 
r ’ 1 81-1000-65 

93-1000-69 ,93- 1000-69 
93- 1000-70 93-1000-70 
93-1000-57 93.lO00-57 
93-1000-64 93-1 O00-64 
81.lO00-65 81.lO00-65 

--- 

81-1001-29 
81-1001-33 
24-O 128-00 
24-0128-02 
24-O 128-04 

- 

X j 81-1001-29 
x / 81-1001-33 

I 24-0127-00 
24-0127-02 

x 24-O&27-04 

81-1001-29 
81-1001-33 
24-O 145-00 
24-0145-02 
24-O 145-04 

X 24.0126.OOK 24-O 126~OOK 24-0126~00K 
X 24 - 1060.OOK 24.1060.OOK 24.1060~OOK 
X 80-1001-39 80-l 001-39 80- 1001-39 

24-l 126-l 1K 24-l 126-l 1 K 24-l 126-l 1K 
X 24-l 110.11K 24-l 110-l 1 K 24-l 110-11K 

24-l 132.O0K 24.1132.OOK 24-l 132.OOK 
X 

1 
22- 1032.OOK 22.1032.OOK 22.1032~OOK 

X 21-1007-04 21-1007-04 21-1007-04 
1 80-1001-57 80- 1001-57 80-1001-57 

80-1001-58 80- 1001.58 80-1001-58 
X 80-l O00-25 80-1000-25 80- I 000-25 

t --- - 

90-1002-14 
X 24-l 11 l-OOK 

j 24-1 131-00 
X / 24-1048-01 

I 90-lO00-15 

90-1002-14 90-1002-74 
24-l 11 l-OOK 24-l 11 I-OOK 
24-l 131-00 24-1131-00 
24-1048-01 24- 1048-01 
90-1000-15 90-1000-1s 

t --- 
X 24-l 114-01 24-l 114-01 24-l 114-01 
X 90-1000-76 90-1000-7~ 90-1000-76 

‘92-1000-13 92-1000-13 92-1000-13 
X 24-1040-00 24-1040-00 24 - 1040-00 
x I?: 30-l 173.OOK 30-l 173~OOK 30- 11730OOK 

- I  
--- ___I_ 

90-l 00 l-70 
X 90-1000-55 

24-1130-00 
X 40-1026-00 
X 24.1006.OOK 
X 24-1058-l 1 K 

90.1001.70 90-l 001-70 
90- 1000-55 90-I wo-55 
24-1130-00 24-1130-00 
40-1026-00 40-1026-00 
24.1006OOK 24- lOO&OQK 
24-1058-l 1K 24-1058-l 1K 

I - .-- 

x ! 24-0124-01 K 
X 92-1001-21 

i 24-0152-00 
x / 24-0152-03 
x j 92- 1000-42 

I .- 

X 82- 1000-09 
X 24-1041-01 

92-1000-17 
X 91 -lO00-34 
X 92-1000-64 

1 _-. -_-__- - 
I 

24.0124.O0K 
‘92-1001-21 
24-0152-00 
24-O 152-03 
92-1000-42 

m- . . 

82-1000-09 
24-1041-01 
92-1000-17 
91-1000-34 
92-1 O00-64 

-. 

24-0124-O% 
92-1001-21 
24-0152-00 
24-0152-03 
92-1000-42 

82-1000-09 
24-1041-01 
92-1000-17 
91-1000-34 
92-1000-64 

X 83- 1000-21 

X ’ 83-1000-22 
X 93-1000-58 

83-l O00-21 83-1000-21 

83.lO00-22 83-1 O00-22 
93- 1 O00-58 93- 1000-58 

-: 1 “0 ’ Ring, Diaphragm Foliowers;1 
; d / Gasket, Seal Cap 9’ 

-_ : ~-- ___-__. --. -- ._-- -- -- 
3 i 

I 
Gasket, Valve Cover 1 

7 ! Gasket, Diaphragm l!l 1.:’ 
Valve Body Assembly 
Valve Body Assembly 
Valve Body Assembiy 

Power Disc 8 Stem Assembly 
Valve Bottom Cap 
Valve Closing Spring 
Valve Bonnet 
Valve Bonnet 

1 
i 
I 
1 
1 

--- 

1 
1 
1 
1 
1 

Diaphragm Foilowet 
Diaphragm Foltower 
Diaphragm t:g 
Diaphragm Spring (Outer) 
Diaphragm Spring (Inner) 
Diaphragm Spring, Range A 

Adlusting Stem 
Adjusting Stem, Range A 
Spring Rest, Upper 
Spring Rest, Upper, Range A 
Seal Nut 

-- 

Nameplate 
Valve Cover Screw 
Pipe Plug, ‘1; ” NPT, Hex Head 
Nametag, Mnl. Opening Stem 

Seal Cap 

Bonnet Screw 
Bonnet Screw 
Spring Rest, Lower 
Spring Rest, Lower, Range A 
Manual Opening Stem 
Valve Cover 

Main Valve Assembly 

Pipe Plug ?8” NPT Hex Head 
Soienoid Body 8 Tubing Assy. 
Solenoid Body 8 Tubing Assy. 
I 1’1 ” NPT x ?a” SAE Elbow 

Flow Arrow 
Solenoid Nameplote 
Pipe Plug, X” NPT 
Retaining Ring 
I,,; ” SAE Connection 

4 
4 
1 
1 
1 
1 

-. 

1 
1 
1 
1 

2 

1 
1 
1 

1 
1 

X 
X 

-- 

X 
X 
X 

-- 

X 
X 
X 
X 

-- 

X 

X 
X 
X 

--- 

X 

X 

X 
-.-- 

X 
X 
X 
X 
X, 

X 

X 

X 
X 

-- 

X 
X 

-- 

X 

- . 

X 

-- 

x 

X 
X 

X 

X 

X 

X 

X X 
X X 
X X 
X 

X 
-- 

X 
X 

X X 
X 
X 

X 
--, 

X 
X 

X 
X 

X 
--) -- 

X X 
X X 

X 
X X 
X X 

-_- . . .- _- 

X 
X 

X 
X 

x * x 
X X 

X 1 x 
X 

! 
X 

x I 
X 

-- 
I 

X X 
X 

X 
X 

-- 

X 

1 
x ’ 

I X 

-- 

X 

X 

X 
X 

-I 

X 
X 
X 

X 

X 
X 
X 

-- 

X 

X 

-- 

Solenoid Coil 8 Housing Assy. 
120V,60Hz(710V,50Hz) 
Solenoid Coil 8 Housing Assy. 
240 V, 60 Hz (220 V, SO Hz) 
“0” Ring, Adjusting Stem 

Solenoid Coil 120 V, 60 Hz 
A ’ (llOV50Hz) i 

a 1’4 Gd. Solenoid Coti 240 V, 60 HZ , 

~‘3 1 
1220 V, 50 Hz) 1 
ioienoid Coil 208 V 60 HZ i 1 

, 
::’ 1 -I+ Solenoid Coii 24 V. 60 :Hz 1 I 

83-1000-26 
83-1 O00-65 
83-1000-28 

t 1 i 83- 83-1000-26 1000-65 83-1000-65 83-1000-26 

x i 83-1000-28 ( 83.100O-28 
I 

p . Included in “0” Ring and Gasket Replacement Kit Part No. 24.0149-01 K for Range A., D 
;’ 2 required on A72BL .L. 
- Included in Diaphragm-Gasket Replacement Kit Port No. 24.0166.OOK 



, 

&HEN INSTALLED IN HORIZONTAL LINE, LOCATE 
ADJUSTING STEM Af TOP OR SIDE; 
NOT aELOW CENTERLINE 

TO RAiSE PRESSURE SETTING OF VALVE,LOOSEN SEAL NUT 
fW3.18 AND TURN NO. I6 ADJUSTING STEM CLOCI(WISE. 
RETIGHTEN NO. I8 SEAL NUT. 

---- - _ .--- 1 

24 ’ - -. 

73 ’ L” ’ CENTERLINE : 
1 /’ / 1 i ’ 

_- I 
()F TUBING-” / 

j 
GJ (5 g, !S g) 

A72 t \ \ 
65mm 1 ‘\ 

i2.6”) \ 
- 184mm(7.3”) WITH SYSTEM’PUMPED DOWN NO 29 V8”N.PT: PIPE PLUG 1 

CAN BE REMOVED AND ~PTION~~L GAUGE OR SCHRADER -A . . . . . . \, -- - -- -- 
TYPE GAUGE VALVE-TNSTAliLECi iS SHOWN FOR 
NL ET (EVAPORATOR) PRESSURE READING. 

ADJUSTING STEM 

2OOmm (7.9”) )1 A72S 
WITH sq:tO;ro;$ECTRIC L A 

OlMENSiONS 

A 8 I C 
1 T  

Y--h. I I I \ -- !-rk ,llLIl *..11’ ,,db#, : T;;i;l : 1.;ch .r iT; ‘f$R R-12, R-22,% R-502 
8 

I 0.5” 267 1 5.3” 133 1.2” 30 
I 

I T  1 , 
’ l1,5” 292 5.8” j 146 j 1.4” 1 35 / I COMPACT W t DE RANGE 

“??ESS’JR!E 9EGULATOR 1 t -II- 
125” 318 6.3” 159 I .4” 37 REV. 0 2 -2740 

REV.C I-21-77 , 
R 0.H A?2,A72S,Af28,A72L,A7281 

1” wb- L AREV. I-27-75 -‘” 
* ADD I .5 Ibs. .( .7 kg ) FOR ” S”, “8” OR ” BL” VARIATION REV. A 10-19-70 G. K. 3-10-67 4051 



(.>:w suggested procedure for setting an evaporator pressure 
remlattor is: Turn Adjusting Stem all the way out (counter- 
&ckwisej. allowing the regulator to open wide. Operate the 
reirigeracion system to bring the cooled medium almost down to 
cemperacure. Gradually turn the Adjusting Stem in \clockwise) 
tl::til the evaporator pressure rises to the desired point. Final 
xdiustx;t’rlt xi11 normally be required after the system has run 
I :> rou+ several complete cycles. . . . 

!‘,!iANUAL QPENING 
. \  1 :  - \-- 

- .ii;Ir 
,< .  xics He:,ulators can t>c mnnually opened durin,q system 

( rl..t-.l . , I, :i: Y:. ‘i*qc :\A licsl1ator i?; manualiy opened using the 
!t)iioir.ing Froccciure: (Refer to draGng on Page 3) 
I,atixn Sal ‘Xut W2)-except on “L” variations which have a 
&31 c3p !1?2?) to remove-and turn Adjustin 

R 
Stem Ml or #IA) 

Ixx \co;inter-clockwise) counting turns until t e regulator st3ys 
:ilC!l. ‘i’o return to normal o 
I ~~~l&xi~i-r the s2me counte cr 

eration, turn adjusting stem in 
number of turns. Adjust final 

,-xesxre using a pressure gauge. Always tighten lock nut (or seal 
cap) after adjustment. 
I‘vpe .-KU Regulators use a manual by-pass to open the main 
4 ive. i-he operation is as follows: (Refer to drawing on Page 5) 
!~~~!no~t! 5~a.i Cap W35) and turn by-pass stem out (counter- 
ciwk\visc) until the regulator opens (normaLiy, one turn is suffi- 
c;~t I.0 throw main valve wide open). The refrigerant is allowed 
LO ixpasc; the reL%iator pilot section and feed pressure directly 
:U & top of the piston (passageway “R”), thereby opening the 
I X!iI? v;1i\-c. ‘1‘0 return to automatic o 
~II (&ciiwise! until it seats tightly. A ways replace sea P 

eration. turn by 
P 

ass stem 
cap after . . 

~lclll:~:;illi-Ilt. 

‘I’xw XL’ Iiekqlators use a manual opening stem to push the 
.:!2-in \+*e 0tf its se3t. The operation is as foilows: (Refer to 
Czwing on Page i) Iiemove Seai Cap (#23) and turn Manual 
( frJcb’llI?< %WI (#‘LC,) in (clockwise) until the stem contacts the 
!&,:H- 1 )isc and Stem &semblv (#9) and pushes the Main Valve 
.~1.-:.-,embi~- WW off its seat. Tb return to automatic operation. 
tu-I: stem out (counter-clockwise) until stem backseats against 
1’;ll\*e Cover i627). Always replace seal cap after adjustment. 

PRINCIBLES OF OPERATION 
-i;-~rti!;< ..a;i th a ciosed re~uiator and an inlet (evaporator) 
jj~*~~surt. iniLidlv below the set-for pressure, the operation of the 
~11ve is 3s foiloWs: 
‘1’1~ irA\: pressure flows through passage N to the lower side of 
3 !  0 01’ .=I.4 Diaphragm in Chamber P. As the inlet pressure rises, 
iht, I.)izphragm exerts a force upward against #5 or #15 
IAaphra,zm Spring. As the inlet pressure rises above the set-for 
pwswu-e tdeterrnined by the position of Adjusting Stem). the 
i!imhr;~gm rises from the Pilot Seat. permitting pressure from 
C’!:&~i~r 1’ to enter Chamber (; on top of #9 or #17 Power Disc 
.!!ld ~~1-2:!11:illy c)pcning the #lS or #28 Main Valve r!sscrnbly 
~:L:,!!nsi = 1 1 or # 19 \‘aiVe Closin g Spring to keep the inlet 
~-~-r+~~zrti crown to the set-tor pressure. b .\L. 
iUx~rxx*cr the inlet pressure drops below the set-for pressure, 
1 !Z 1.)i;:;,ilragrn moves downward to close the Pilot Seat passage. 
\ 1 i* \Y c .I;’ ;j:-t~+surc in Chamber ti escapes around the Power Disc to 

: i:e W;L~ xs;treanl side of the re.gulator. the Valve Closing Spring 
.:r:ttiuaiiy returns the Main Valve Assembly toward the closed 
zl!>ition. I!efrigerant fiow is thereby reduced and the inlet 
t. \.;: ;I0 KX~I-~ pressure is brought back up to the set-for pressure. 
. * -* : , i” t”l 7 )-,s Pilot Electric Shut-off variation WiAS. AWLS or . . . ..t 
‘i “‘5 . r,- is used, the flow of pilot gas is routed from the valve inlet 
: i:l*ot;$<h rhe piiot soienoid valve before entering Chamber 1’ 
Extier y:O or ril4 Diaphragm. As long as the normally closed 
4t’no1ci L*aive is energized (open), the pilot gas flow is uninter- 
:.,: ;I teti x2ci normal regulator operation occurs as described 
,! :I( j\‘t’. ‘!:‘I:en the solenoid vake is de-energized (closed), the t’10w 
(‘1 ;;. 30t ~2s is interrupted and the regulator closes. Just as with 
>Ljicnoiti \-aives, however, the pilot electric shut-off cannot pre- 
‘b C’. it i)zckx.ard fiow through the regulator if the outlet pressure 
> r:~iicien~!~ exceeds the inlet pressure. 
‘!‘I 1 . : t’ E &tric Wide-openin, 0 \*ariation (AM& A7MI.3 and A7219 

j~c!‘;l;c‘:. ,- ~~.Cnertiil\-. i:l a manner opposite to that of the Electric 
:ij:;lL-(,:i \*;1riation: li‘hen the piiot solenoid valve is de-energized, 
tfx mil-? is regulating at its set-for pressure. Energization of the 

I .- 0 t’ ? 0 : C! . - . ’ ’ ;~lIows iniet pressure to flow directly into Chamber G 
.‘.,, ..,,, - . . ...‘ 1 + main valve assembly to ,go wide-open. . ..- LLL 
*, 1 . ,::’ I,.i,Lh j;* ‘f‘rentiai Pressure isnriation (A’TtII,. A7.A 1 L and .4’72L) 

L'mtimi3 ; he difference between inlet pressure and the esternal 
;X-CSSW-~~ ttisuallv outlet pressure) connected to a t/4” SAE flare -. . I .t - . . . . ._ I ..:L’ ‘.’ : ;-z ‘bonnet. . . . L.. 
.., 7.. . L. . . ‘,(. ;7-: ~;~-n~~nintr ;t!?c-j !7ifftyentiaI P7--5ure XTariations . . I. __ _. I .L.,_ ,.> _ . . . ..- 
‘, ‘-c Cb..A . . . >,*->ined in T$pes ~‘;.41l3L and A72UL. With the pdot 

solenoid energlzeu Lne itl~l~l v alvt ~~~~~~~~~~ .c) A.4 WI.\- .r .UI 

E 
osition. When de-energized, the valve is regulating differziG 
etween inlet pressure and the external pressure connected to 

the Valve Bonnet. 

SERVICE POINTERS 
Symptom 

Failure to open, 
close or reguiate 
properly. 

Probable Cause 

Power disc iammed due 
to excessive dirt. 
‘/aive manually open 
,t47Al, A72) 

Adjusting stem 
improperly positioned: 
a. Turned in too far- 

does not open. 
b. Not turned in far 

encugh-does not 
close. 

Passage N clogged. 

Pilot piping obstructed 
(A72S, A72B or A72Bl). 

Pilot seat dirty or 
eroded. 

Regulator ins tolled 
backwards. 

Cover gasket not 
properiy positioned. 
(A72 sizes only) 

System controi can Improper Regulator 
not be main tanned. selection: 

a. Actual load is much 
lower than regulator 
capacity. 

b. Actual pressure drop 
across valve higher 
than design. 

c. Combinations of 
a and b. 

Correction 

Clean power disc and 
regulator body. 
Ctose manual bypass 
(A7Al) 
Turn manuoi opening 
stem out (counter- 
clockwisej (A72) 

Position adjus ting 
stem properly 

Clean passage N. 

Clean pilot piping. 

Clean and smooth 
pilot seat. If 
diaphragm is 
removed replace 
with new gasket 
and “0” Ring. 

Re-install regulator 
proper position. 

in 

8e sure cutout in 
gasket is aligned 
with hole in valve 
body. (A72 sizes only) 

Replace with suitable 
regulator. 

SAFE OPERATION (See Bulletin HSB) 

l’w 11P doin:: ilrl,l* 
r 

WH-I< on a refrigeration system must t)e 
qua ifi ;mcl co~l~pit~ly familiar with the system and the 
val\.c~s in~-oi\*<~,ti. or ;111 other precautions wiil be meaningless. 
This includ(lF r<Axiing and understanding pertinent product 
bullt4ns :mci the current Bulletin MB prior to instailation or 
servicirlg work. 

WARRANTY 

All Refrigcratinz Specialties Products are warranted against defect 
in workmanship :wI materials for a period of one year from date 
of shipment frcml the factory. This warranty is in force only when 
products arc propc~ri~ installed. maintained and operated in use 
and st.kr\*lc’t? 2s specifically stated in Kefrigerating Specialties 
Catalogs or Hulletins for normal refrigeration appiications. unless 
otherwise appro\vcd in writing by Refrigerating S 

x 
ecialties Divi- 

sion. I>t?ftbctiv(: l)roducts. or parts thereof, retur-ne to the factory 
with transportation charges prepaid and found to be defective by 
factory inspection will t)e replaced or repaired at Refrigerating 
Specialties’ optirbn. free of charge. F.O.B. factory. Warranty does 
not cover prokxts which have been aitered or repaired in the field; 
damaged in transit. or have suffered accidents. misuse. or abuse. 
Products dis;,?hM by dirt. or other foreign substances will not be 
consider-t4 dc4t~Y i \*o. 

Telephone (312) 681-6300 
+-:;nr Zsfriqeration Components Group ..* I\&.. 
I., - , < .‘.; i*---c~ L. L” t&e,, Broadview. 1 llinois 60153, U.S.A. 

TELEX: 72-8462 
Ca&.Sc A~!c!rcss: RESPEC, CHICAGO 



S?ORLAN VALVE COMPANY 2~7 letin F90-60-3 
August i990 

SUBJECT: CDR.20 DISCHARGE DIFFERENTIAL REGULATING VALVES 

The DDR-20 is an adjustable pilot operated differential pressure regulating 
valve designed to control a differential pressure between the discharge line 
and the receiver on Supermark.et refrigeration systems which utilize hot gas 
defrost. When defrost is initiated, hot gas flows back through the evapora- l 

tors being defrosted. This defrost gas condenses in the evaporators and flows 
in reverse around the TEV and liquid line solenoid valve through check valves. 
This liquid refrigerant then flows to the liquid header where it is used by 
the evaporators that are not in defrost. In order for this reverse flow of 
hot gas to occur, the pressure of the discharge gas (defrost header) must be 
treater than the pressure of the receiver (liquid header). This pressure dif- 
ierential is created by the DDR-20 valve which is located in the discharge 
line before the condenser. 

Valve Operation 
The DDR-20 valve is designed to create a differential pressure between its 
inlet pressure and the receiver pressure. The pilot part of the valve senses 
receiver pressure through a field installed pilot line from the pilot differ- 
ential valve to the receiver. Pressure from the valve's inlet enters the 
pilot through a tube from the inlet connection. This inlet pressure bleeds 
through a fixed restrictor to the top of the main valve piston. Pressure on 
top of the main piston is bled off through the pilot differential valve. The 
piiot differential valve reacts to the difference in pressure between the 
valve's inlet pressure and the receiver pressure. As this differential 
pressure increases and decreases it causes the pilot differential valve to 
open and close which in turn increases and decreases the pressure on top of 
the main piston. As this pressure on top of the main piston increases and 
decreases it causes the main piston to modulate closed and open. 

A solenoid bypass feature is incorporated in the valve so that the valve 
can be made to go full open when there is no need for a differential to be 
created. Energizing this solenoid coil will open the valve fully. De- 
energizing this solenoid coil wi71 allow the valve to modulate to maintain 
a differential. 

Differential Operation - Coil De-energized (See Figure 1) 
When the solenoid is de-energized the kick-off spring forces the pin and 
plunger down, closing Port A and opening Port 8. Discharge gas enters the 
chamber on top of the piston through Port B and is bled out through the pilot 
differential valve. 

Lihen the differential pressure between the discharge line and the receiver 
is below the setting of the pilot valve, the pilot valve modulates closed. 
This allows pressure to build on top of the main piston. As this pressure 
Qi) sgr%ckS ,.:- . ,. . -" p?ss'Jre tbn inbi- 

1 , 
(pz> iko Cnrce rnmhino/i t,qj fib the Fcyc? U1.L # dd bVll8~ , Ii b u 

?-am the spring (P2) pushes the piston down, modulating the valve closed. 



Bulletin F90-60-3, Page 2 

As the differential pressure rises above the pilot valve setting, the pilot 
valve modulates open. This bleeds refrigerant from the chamber on top of the 
piston at a faster rate than it is entering so the pressure decreases. As 
tnis pressure (Pl) plus the pressure from the spring (P2) falls below the 
inlet pressure (P3), the inlet pressure pushes the piston up, modulating the 
valve open. The valve will open only as far as necessary to maintain the 
pilot valve setting. The pilot valve will then modulate the piston from 
partially open to partially closed to maintain its setting. 

Full-Open Operation - Coi 1 Energized (See Figure 2) 
When the solenoid is energized, the pin and plunger are pulled up, opening 
Port A. The discharge gas entering the valve then -forces the small ball up to 
close Port B. 

Discharge gas can no longer enter the chamber on top of the main piston. The 
pilot differential valve closes and refrigerant from the top of the piston 
bleeds to the suction line through Port A and Fitting C. This decreases pres- 
sure in the chamber (Pl) so the inlet pressure (P3) moves the piston up and 
the valve opens. 

Valve Location And Installation 
These valves can be installed in horizontal or vertical lines, 
suits the application and permits easy accessibility of the va 
consideration should be given to locating these valves so they 
oil traps or so that solder cannot run into the internal parts 
Care should also be taken to install the valves with the flow 
direction. 

whichever best 
Ives. However, 

don't act as 
during brazing. 

in the proper 
/- 

f \ 
Any of the commonly used brazing alloys for high side usage are satisfactory. 
However, when soldering or brazing, it is very important that the internal 
parts be protected by wrapping the valve with a WET cloth to keep the body 
temperature below 25O'F. Also, when using high temperature solders, the torch 
tip should be large enough to avoid prolonged heating of the copper connec- 
tions. And, always direct the flame away from the valve body. 

IMPORTANT: 

The two field installed pilot lines, one to the receiver and one to the 
suction line, must be connected in order for the valve to operate properly. 
The pilot line to suction is not a constant high to low side bleed. It only 
bleeds the small amount of refrigerant from the top of the valve's main piston 
to open the valve when the solenoid coil is energized. Once the valve is open 
and at all other times there is no high to low side bleed. The bleed thru the 
pilot differential valve, that occurs when the valve is modulating, is to the 
receiver. 

SPECIFICATIONS 

Port Adjustment Connections 
Size Range (ODF) 

in,,‘,? IT* \ 
\ Able J \I/> rcc/ hlet Gutlet Zimensions 

DDR-20 l-5/16 5/50 l-518 l-518 See Drawing Page 5 
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DDR-20 CAPACITIES - TONS OF REFRIGERATION 

. 
Pressure Drop 
Across Valve Refrigerant 

(Psig) 
L 

12 22 1 502 

0.5 71 . 10.2 
1 I 

8.4 

. 

I 

1 10.1 14.4 ' 11.8 
L 

2 14.3 io . 4 16.7 
I , 

/ 3 17.5 24.9 20.5 

4 20.2 28.8 23.7 
1 

5 25.6 32.2 26.5 
L I . 4 

Capacities are based on 40°F evaporator temperature, lOOoF condenser 
temperature, 25OF superheated return gas, discharge gas temperature 50°F above 
isentropic compression. For capacities at other evaporator temperatures use 
multipliers in table below: 

Evaporator Temperature Correction Factors 

Settinq Procedures 
The DDR-20 is set by turning the adjusting stem located under the cap on the 
pilot differential valve. Turning the stem clockwise increases the setting, 
counterclockwise decreases the setting. Adjustments must be made with the 
valve de-energized and no cases in defrost. Once the valve is set it will 
control to maintain this differential setting during defrost. However, when a 
defrost is initiated the head pressure may fall. It can take several minutes 
for the differential to be created while the discharge pressure increases 
above the liquid header pressure. 

Pricinq 

For price and minimum order requirements contact Sporlan Valve Company. 

DISTRIBUTION: S 

-  _ . . _ . .  ._ I ._ ._  . -  _. - . . ,  _ , - .  
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REPLACEMENT PARTS AfaD PARTS KITS 
*included in Parts Kit 

3 st,r;n Assernolv : 2432 1 i i + 4 2.110 1 I ' * 1 2251 i * _ 
: : 3edv Sleeve I - 1 1 !  2419 1 - i * 1 2250 I + i _ 

I , - I Sieeve "0" Wa !  - , + !  \ 621-28 1 j + / 621-31 I , _ 
' * + . 3 &morn Sma 1 2434 1 + !  2116 _ I i 2295 1 

I . . _ Lock Nut 1 I3681 1 I I , I - I !  - 1 1 

-..,? z:!Ot valve !s available wlth or l,vlthout the solenoid stop valve. The solenold stop valve IS not avadable separately and should not be removed from the Pilot re!l’Jlato~ 

Y819 PILOT .\ *, 
VALUE 't ' . . 

!YIMOUT i- 
rl > 

SOLENOID -- : 

YRQG PI1 01 VALVE . “ I ” .  . -- .  _._--- 

WiTH SOLENOID 
STOP VALVE - ___ ~-- '. ,: 3uLcrtuIu 3 I ur 

-4 _i T7 - . CIIrlncr,I~ TlIRE __-- - - 
STOP VALUE ' 

/ 
', 

\ 

LI4bLUJIIIU 

(USE MKC-1 

“n PILOT VALVE 
EXTERNAL, 
EQUALIZER rrA.l.lrm~*.‘ 

.’ 
v-1 

- 

?-: ., 
./ 

~. 
. . ’ , 

(HIGH PRESSURE- 
SOURCE 

CONNECTION) I c 
r-F-B_ 

r1L.u I VPILIL 
nnmnk4 c1TT1uc \ --’ 

’ . -  

’ * .  

-l ;S)ORIT-15 & -20 

Figure 2 



SERWICE TIPS 

CAUSE REMEDY 

-- 

. 3-t or io:elQn material holding pot poft open. 
) I. F,!ot , _ ‘) sWn0ia va!ve cot\ failure. 

’ T:i:! nqcn pressure source suzg!;ed IO trre Inlet Qt 

: G:;assemble and clean pliot POft. 
T L i?aolace soienotd valve COIL Use the MKC-1 COIN 

‘t zoner voltage. 
. 

;-~-~cc~re pilot valve 3ower source 

53 not rcguiate :he DII& valve must be at least 50 PSI above the 

L; regulates ztiet sx!:on pressure or !?e tS)OFilT. 
3 if the o:lot suooly ltne IS of ccnsiderab!e dls?ance. ‘7 
L . . ‘-::Jla!e p!iot supply ltne or if suooly line oq:nates 4 

siwqishiy condensing may occur. l :m the top of the receiver move \t to the too Of 
::‘e d%Xarge Ime. 

- 
H!gn pressure supply irne owned Shut or plugged 
T-seal or gasket between aaaotor ano valve boCv 
Gzes not sxl. If :%s should occur oressure cm 
:!eed out ci the c!xmber !ZSief tRan can be sup~!rcd 
2y t?e GIlor valve. 

: ?y:,13ce or clean hlqh pressure supply line 
,. , r?+,c:zce T-seal or gasket. These shouid be wxced 

‘̂l’J t,‘i:e the plot assembly IS removed from toe 
, ilie mdy. 

3~ or foreign materral either lodged between 
2 c::n 2nd sieeve casing nana-up cf excessive 
xxlnq In t9e sleeve or t?e piston &lowing t?e 
!iign piessure to bleed out of the cnamber above 
t?e mton. 

: ‘7~ or If necessary replace the piston and the ‘_ 
,‘3, e 
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THIS VALVE IS INTENDED FOR USE WITH R12, R22, R500. and R502, AT A MAXiMUM FLUID 
i 
( 

TEMPERATURE OF 149* C. f-OR OTHER REFRIGERANTS. PLEASE CONSULT THE MANUFACTURER ( 

NO DESCRIPTION (C-l T  Y -06- -07 -!190- -Q- 

CA? SCREWS 
PIN CAP 
EN 0 CAP 

0’ RING 
SLAVE SPACER 
PILOT ASSEMBLY 
PILOT NUT 
SLAVE ‘0’ RING 
LOCKING SCREW 
SLAVE PILOT PISTCN 
SLAVE PILOT SEAT 

WOOL 
0ODY 
COIL 



--OPERATION-- 

From Compressor From Compressor 

--OISCHARGE-- --OISCHARGE-- 

‘0 SUCTlOhh NOW OPEN 

--SUCTlON-- 
To Compressor 

NOW CLOSED 7 TO SUCTION OPEN 7 ‘0 SUCTION u CLOSED TO SUCTiON 

--SlJCTION-- 
To Compressor 

(FIGURE 1) (FIGURE 2) 

INSTALLING A P.E. VALVE 
. 

~(3 rl()l cjrs;?Ssemhle the valve before. during or after IrlStalilllq ElS,isst>irlbly IS not necessary while brazrng. but over h?;ittna (jf ti;e c~~~~~~~c~!:~!~s *\‘.:;I 
f:LiK(j. hr~mng more dlfflcult. A :hrck COnSlstency flilx IS fi!~:/\lirt’(I 1~ , t:r15(1re no flilx enters the valve Use silver so!clef (?r:I;: on c.:tT!=I 5:;::: . ::: :I5 2G 
rX)T iJ:<E WET RAGS FOR COOLING as steam wtll i)e (jr(i*bvrj I I I :O the valve and WIII callse r@Jmg 

It IS Irnpwrant that the tubing be formed accurately so ttwt sir;w~ LWII not be exerted on the stubs and the varve bc~y DC r\JOT !,iQLINT i’? 

Sl~ppC)f7T THE VALVE By CONNECTIONS AROUND THE BODY OR THE STUBS, but around the System :ubrng ,r,r,Ia/. CihPTwiSC !h~ vdw cx:k 
tiillfl 

FUNCTION TESTING AND SERVICING 

“ CHECK THE SOLENOID COIL 

ihe only way to check the solenord IS to take rt off the arnlc?ttrre. t(irrl rt on and test the magnet/c pull wrth a mei:tt rot-: CAliTl3Y ia- ;V ;T:: e**e-. .: : 

‘(.;N fcr more than one mtnrlte when rt IS removed frOr?l tht? ;ir rll.3t~rre wrll burn It Ok11 

TO SUCTION 
.-., .-=q \ . .I. *.. , 7 .’ d 

. 
. “‘,. ,,/’ 1’ 

/  

I  
.  _. 

__-: 

__.- 

- .  ,  

L\ 

4 

NOTE: TO CLEAN THE PILOT ASSEMBLY 

WI t h gages connected as rn Figure 3. shut off C,WSSW tt S( XI 
nrid energize and de-energize the solenoid severitl tlrllc?S 

r(:r’to ct\!lter gage hose arid open hose to atmosphere @f!en IJcJi!l C: 

1 hpn recheck for proper operation 



F CHECK MAIN VALVE 

GAUGE SET - 

:r?ad drscharge pressure. 
3 Repeat steDs6 & 7 several trmes. If no shtf? OCZL 

slave pilot has contammatlon. 

G TO DISASSEMBLE THE VALVE 
, 

The unrt must be completely shut down. Be extremeiy caretul ‘wvlih the inner parts. whrch are not mterchangeaple. Each spoor IS 2 none : : :.z 
Its own body. 

To &assemble the valve. loosen all the end CUP screws between ‘$‘and l!:“and tap end caps Ilghtly. If there IS any vapor Stiil r+zvwf::~-r: - :- 

valve, thus wtll release tt. (CAUTION: If the removrng otthe cap s IS not done In thrs way and one cap IS removed, any vapor str!l in !r.e \.?.G LX 
cause the spool tc shoot out the open end. resulttng rn nossrhfe rqury to service personnel and likely damage to the pool.! When tnerc7 s v 

more vapor in the valve remove end caps and caretu!lv Woe the s,,nool out. If the spool IS too trght to remove by hand, C3 r,l@T i-L1?1\V.13 7 I. 
piece of nylon or soft. clean wood may be used. When the spool IS out. clean the spool and body wrth a lint free towel. It IS not recommc!nc!cz rn?: 
the slave ptlot be removed because It IS iactory s;ea?ed. hljt rf somethtnq IS protrudrna from Wher end hole, remove the pIJot. clean ;I XX! c.?:~“:?.’ 
replace it rn the exact order rt came aDart 

TO REASSEMBLE THE VALVE 

Use the drawng on the white sticker (on the nnn-nln end cnp) !o check whtch end of thevalve that cas aces 5;: 7:~ sport ~~~~~~~ ,:,:c’J:T: -- : . :yy 
orrented with the Din hole toward the other encl The sn;~llow lcrc;tnwise groove In tne SDOOI whlcn c c.?ner,ts t-vvo CT the ~;:c~s~;-:~;~ s’ ;:,; +a- : . . : 
Into the discharge stub. Once you have determined the genera : Orlentatlon of the SDOOI. orl it and alqn it so :nat i? WI cn:?:r :r,t? Y. ..- . 1, 

Again. DO NOT USE A HAMMER to force ! t  !n Do not atterriot ta loosen the spool by sandmg rt , 2s 13;s WIII mzKe It le,?ik I91Y?~CnIil\’ C 
.v  

grooves In ends of the body. Replace Index pm cnp frrs1. I?( ?k~nc) SLJ~F! the pin IS locating oropertv In tee spo91. Y-:-r: ‘;c:t?t:J nr) es ;:r?-, “I , f1 : _ *r\ * 
the end cap wtll onlv match rn the correct radral positiwl f?enI:lCc (:ther cap and tlghtcn screws. When reolacrnc; cng c;~.gs tc i)c ~!;r’~: ;- ~~..,~. 
screws and ‘0’ rrngs as furnished tn P E. ~nspect~or: kits Rf?t)t?;lt f~lncfron test of valve: rf it w:iI not czlerate res!nce !:  

PRODUCT !ENGiNEERING CORP. 

/’ PHONE: (704) 274-l 286 TELEX: 510-933-0158 PRODENGCO AVL 
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THIS VALVE 1s INTENDED FOR USE WITH R12. R22. R500. and R502. AT A MAXIMUM FLUiC j 
TEMPERATURE OF 14g3 C. FOR OTHER REFRIGERANTS. PLEASE CONSUL? THE MANUFACTW?EF j 

I I 1 . 

N 0 @ESCRIPTIC!r\J 

*+ 1 

2 
r .  

. I  

*  *- -. 

L 3 

5 

CA? SCREWS 
PIN CAP 
END CAP 
0 -RING 

SLAVE SPAC,Ef? 
HIGH PILOT iIr\lE 
MID PILOT i-;rjt: 
LOW PILOT !  Ib1E 
PILOT VALVE 
SLAVE ‘0 -fIN(‘; 
LOCKING :;c,M;c’i 
SLAVE PILOT PISTON 
SLAVE PILOT :;L’p\; 

GO-15 

60-15 

61-15 
5 C# 1 5 - 

15-l-9 
15-1-M 

15-l-15 
15-l-13 

P3OO 
P200-50 

P200- l-4 
P200- l-5 
P200- l-c> 3 

APlOO-l-16- 

--OPERATION-- 

“3h :he valve tn fhe de-engerized posltlon (f q : I ,w;t: (;:ww;rr . , 

--SUCTION-- 

(F!GUF?E 2) (FIGURE 1) 



--INSTALLATION-- 

iNSTALLING Pi P.E. VALVE 

FUNL^TION TESTING AND SERWCJNG 

,; ,-1 -, L” s T i-i E PILOT ASSEMBLY 

(FIGURE 3) 



F CHECK THE MAIN VALVE 

To check the matn valve for malfunction DO NOT RE%lOVE FROM 
SYSTEM. Heat reclaim valves can be completely chccktld for 

operatton In the system. 

Requrred Equipment: 

.” 4-1 ) Servrceman’s gage set wrth hoses 
12) ‘j SAE Plugs 

I, ( 1 1 ‘,I4 SAE Flare Cap 

1. Close the hand shut-off valve for the pump-out ltne 

,. 2. Close the shut-off valve for the pilot-valve-to-sclctIcn 
connectlon. 

Dsconnect the lmes from the pilot assembly to the main valve 
body, plug the prlot lines. and cap the SAE ‘4 flare connectron 
on the side of the Discharge stub. 

Connect the gage set to the 1/4 SAE connecttons of the mam 
valve body. (Ftg 4) Hand valves A and 6 should be closed 

Connect the center hose of the gage set to any suction 
connectrons, such as a compressor suctron servrce valve. 

Open hand valve A of the gage set. The spoof will shift to the end 
of the valve where A IS connected. The A gage WI/I display 
suction pressure; 6 WIIS show drscharge pressure. 

Close gage A and open gage 6. The spool should shaft to the 
end where hose B is connected. Now gage 6 wrll tndrcate 
suction pressure; and gage A will show discharge pressure. 

Repeat steps 6 & 7 several times. If no shift occurs the main 
valve or the slave pilot has contaminatron, and may be dlsas- 
sembled and cleaned, followmg carefulty the mstructlons 
given. 

:I 
GAUGE SET &’ 

FOUR WAY VALVE 

(FIGURE 4) 

G. TO DISASSEMBLE THE VALVE 

The unit must be completely shut down. Beextremely careful with the Inner parts, which are not interchangeable. Each spool is a hone fit win 

Its own body. 

To drsassemble the valve, loosen all the end cap screws between I$ and I/“‘, and tap the end caps lightly. If there IS any vapor stil! remalnlr>s in 
the valve. thrs wtll release it. (CAUTION: If the removing cf the end caps is not done In thts way. any vapor still In the valve v.41 caxe !he SXF 
to shoot out the opened end, resultmg rn possible injury to service personnei and damage to the spool.) When there IS no more vapor IT? :w 
valve. remove the caps and carefully slide the spool out. If the spool IS too tight to remove by hand, DO NOT HAMMER IT. A piece of nilon or 
soft, clean wood can be used. When the spool rs out, clean the spool and body with a lint-free towe!. 

It IS not recommended that the slave pilot be removed because It is factory seated, but if something is protruding from either end hcle. rewxe 
the slave pilot, clean It and carefully replace It In the exact order it came apart. 

H TO REASSEMBLE THE VALVE 

Use the drawing on the white sticker (on the non-pin end cap) to check which end of thevalve that cap goeson. The spool ~III sccorcnc!:, c+z 
orrented wrth the pm hole toward the other end. The shallow lengthwise groove in the spool which connects two of the crosswse siots mt!,c: 
face Into the discharge stub. Once you have determined the general orrentatlon of the spool, 011 It and align it so that it will enter the valve bc:d). 
Again, DO NOT USE A HAMMER to force It In. Do not attempt to loosen the spool by sanding it. as this will make it leak Internally. 011 the? - 
rlnq grooves in the ends of the body. Replace index pin cap ftrst. making sure the pin IS locating properly in the spool The screw holes ;?*c 
rlrilled so that the end cap wrli only match in the correct radrc?l posltlon. Replace other cap and trghten screws. When replxlnq end CXY ::r? 
sure to use new screws and ‘o’-rmgs as furnished In P E. lrlspectron Kits. 

Reneat functron test of valve; If it w~li not function. replace It 

PRODUCT ENGINEERIMG CORP. - 

. 

MAILING: P.O. Box 15369 SHIPPING: 1140 Sweeten Creek Road 
Asheville, NC 28813 Asheville. NC 28803 

’ PHONE: (704) 274-1286 TELEX: 510-933-0158 PRODENGCO AVL 



Cooeland Corporation has introduced a new version of the Sentronic with an ahrm contact and mechanical reset. 
This version replaces the original Sentronic, and when used with a Sentronic compatible oil pump and differential 
pressure sensor, it is an exact drop in replacement for mechanically operated oil pressure safety controls. 

Mounting dimensions and the electrical connections of the new Sentronic have been designed so that replacing 
an older oil pressure safety control is a simple matter. There are no complicated instructions and wiring changes 
are not necessary. Sentronics are directly interchangeable. 

The new Sentronic can be distinguished externally from Sentronic controls presently in the field by its bright steel 
base plate. The base plate of the original Sentronic is black. Internally, terminals have been added marked; “A” for 
the added alarm contact and “2” for remote wiring. 

AU Sentronics use an identical sealed differential pressure sensor to precis e!v measure oil nump differential pres- , 
sure. The main advantage of Sentronic over mechanically operated oil pressure safety controls is the elimination 
of traditional capillary tubes, bellows and mechanical fittings which can cause system refrigerant loss. 

A second advantage of the Sentronic is the use of an electronic clock in the two minute timing circuit. Traditional 
mechanical controls use resistance heaters to provide timing in the event of low oil pressure. 208 volt systems or 
brown-out conditions cause the resistor heat input to be reduced, thus increasing the time out period and the 
danger of compressor damage when low oil pressure conditions exist. 

Leak source elimination and precise timing that is repeatable under any ambient or voltage change, gives 
Sentronic greatly improved reliability, better overall protection, and fewer nuisance trips for any refrigeration sys- 
tem. k 



How Sentronic” Operates 

The Sentronic oil differential pressure sensor mounts directly into the oil pump. The same sensor is used for all 
model Sentronics. The sensor measures oil pump differential pressure, i.e.. the difference between oii pump 

_ - outlet pressure and crankcase pressure. The sensor sends an operating signal to the Sentronic module. Should 
. . . - oii pump differential pressure, measured between the crankcase and the oil pump outlet, fail betow 7-9 psid 

(pounds per square inch differential), for a period of two minutes, the module wll open the contact of its heavy 1 
duty control relay and stop the compressor. The new Sentronic has a SPDT (Single-Pole-Double-Throw) contact. 
The Normally-Closed (N.C.) half of the contact is used for shutdown on oil failure, while the Normally-Open (NO) 
half of the contact may be used in an optional alarm circuit. 

A compressor will be damaged if it continues to run without sustained oil flow. The Sentronic is designed to pro- 
tect against this. When a system cycles between safe and unsafe oil pressure, the Sentronic activates a special 
circuit that compares the percentage of time with good oil pressure to the time with low oil pressure. Sentronic 
counts the seconds the compressor has low oil pressure and Stores the count. AS soon as the compressor has 
good oil pressure for four continuous minutes, the count will be entirely erased. If  not, and the net oil pressure 
continues to cycle, the stored count will continue to rise until Sentronic trips the compressor. 

Although Sentronic is an electronic device, the latest version has been designed SO that it can be reset without 
electric power applied. The reset button of Sentronic contains a permanent magnet. I f  the Sentronic control relay 
has tripped because of low net oil pressure and its NC. relay contact has opened, depressing the reset button will 
cause the magnet in the button to pull the relay’s movable contact back to its normal position. With the relay con- 
tact reciosed, Sentronic is returned to normal operation. 

Temporary losses of power or short cycling are no problem to Sentronic . Its power supply has been designed to 
hold its memory intact for up to a minute without applied voltage. 

A trip of the oil pressure safety control is a warning that the system has been running without proper lubrication. 

Repeated trips of the oil pressure safety control are a clear indication that something in the system requires im- 
mediate attention and corrective action. On a well designed and maintained system, there should be no trips of 
the oil pressure safety control. Repeated trips should never be accepted as a normal part of the system operation. 

COMPRESSOR 
MOUNTED 
CONTROL BRACKET- 
BRACKET AND 
LOCATION MAY 
VARY 

OIL PUMP AS 
MOUNTED ON 
COMPRESSaR 

DIFFERENTIAL PRESSURE SENSOR 



How to Check Sentronic” Installed in ‘z., System 

‘his page describes an electrical check for the Copeland Sentronic oil pressure module and sensor irIstaIled in an 
jr-conditioning or refrigeration system. 

hi&&t must only be performed 
y  qualified service personnel (see 
ext page for further information 
nd a bench test procedure for the 
ientronic module). 

nportant! Before energizing this 
ystem, make sure the Sentronic is 
gired correctly. Refer to the wiring 
liagrams in the Sentronic bro- 
hure. Failure to do so may result 
I a damaged control unit. 
‘his test is to be performed with 
he Sentronic oil pressure module 
ind sensor connected to the sys- 
em, and the system energized at 
he start of the test. 

f  at any time during this test se- 
luence the Sentronic module ap- 
Iears to be malfunctioning, it 
;hould be bench tested. 

Sentronic Specifications: 
Cut-in pressure 12-14 PSID 

Cut-in pressure (Sensor 
contact closes) 

Cut-out pressure 7 - 9 PSID 
(Sensor contact opens) 

Time Delay = 120 sec. k 15 sec. 

Maximwn Allowable Controlled 
Load for the normally open and 
normally closed contacts = 

1 ZOV, 6 Amps or 
24OV, 2.5 Amps. 

Are all limit and control ‘I Start Test 
circuit contacts closed 
and the system control 
set so the compressor 
should run? 

is there voltage at M to Correct the control circuit - make sure the 

120 (or 240)V termi- 1 and Lo limits, and control contacts are close. ., 

nals? and voltage is present at the module during tk 
test - then restart the test. * 

1 

Wait two minutes then push the reset button 
and retest for control voltage from M to 120 (or 
24O)V. Is there voltage? 

I 

t . 

Is the compressor run- 

Wait 2 min. for oil pres- 
sure trip. Was there a 

Correct the confrol cir- 

cuit - the compressor 
contactor or load is not 
connected properly - 
check for system pow- 
er or compressor prob- 
lem - restart test. 

No 

If no voltage at P” to 
120 (or 240)V aft,. e- 
set, check control cir- 
cuit and make sure 
module amp rating is 
not exceeded - (bench 
test module) - replace 
module if necessary 
th?r1 rf?st;1rt test. 

Yes Yes 

9 * 
If the voltage M to 120 Reconnect sensor, wait Check for dirty oil and/ ’ Correct the oil pressure 
(or 240)V is present, tW0 minutes, then or dirty oil filters in sys- 
make sure amp rating is press reset button. The 

tern. Change oil and re- 
not exceeded, bench compressor should run 

place filters if necessa- 
test module, if necessa- without trip and contin- 

n/. Replace Sentronic 
t-y replace module then i ue to run after two min. 

4 sensor*, the restart 
restart test. 

i . 
Yes 

’ The Sentronic sensor differential 
xessure switch contacts should be 
:losed when the compressor is run- 
ling and open when the compressor is 
3ff or oil pressure is too low. 

The switch contacts Tan be checked 
‘)y removing the module connector 
from the sensor and using an ohmm‘k- 
ter on the sensor terminals. 

The Sentronic cil ores- Check voltage from M 
to 120 (or 240). If no 
voltage, &eck control 
circuit, make sure mod- 
ule amp rating not ex- 
ceedxi. Bench test 
mpr-- “$0 \, ,a. Replace if NC,- 
es ‘: -. then restart test. 



Control Using an Alarm Circuit 

The normally-open (N.O.) half of the SPDT (single 
pole double throw) Sentronic contact brings L2 voit- 
age to the alarm load (A) when the controi circuit IS 
tx~ergized, the Sentron~c has trqped, and Its alarm 

- - contact has closed. .,. -. 

Controi with Current Sensing Relay 

VVhen a compressor with inherent motor protection is 
used, a current sensor (C.S.) is often placed in the 
control circuit. The (C.S.) contact which is normally 
open (N.O.), with no current flowing, prevents a false 
oil pressure trip if the compressor motor protector 
opens. When the protector recioses, and the com- 
pressor starts, the current relay recloses to provide 
voltage to Sentronlc. 

A 

L 
A 

ct A l m ti LIGUT 

- Diagram No. 2 

The addition of a control relay to ths circuit, which 6 
of the four and five was necessary to the operation 

terminal Sentronics, is not requ 
new Sentronic. 

rred when using the 

L 
Diagram No. 3 

Using the Sentronic Contact for 
Separate Control 

Diagram #4 shows how Sentronlc might be used 
with a voltage on its SPDT contact that is different 
f:Om the voltage that supplies its power. Any AC. volf- 
age up to and including 240V might be used. 

To use the Sentronic contact for a separate voltage, ut 
remove the jumper between terminals “2” and “M”. 
In this diagram, the separate control voltage is 
supplied by “LLl ” and “LL2”. The separate voitage 
powers the compressor contactor (CC), by means of a 
Remote Relay. When the Remote Relay IS energized, 
requesting the compressor to run, its contact, (RR), 
closes to deliver “LLl ” voltage to the operating and 

AR=AuR?d RELAY 

Ru=RcmTE E;ELAY 

iimlt contacts. if the contacts In the operating and lim- 
it circuit are closed, “LL 1” voltage energizes the com- 
pressor contactor coil (CC). When the compressor 
zontactor cioses, It provides me power, through a 
control circuit transformer (XFMR), to energize the 
Sen tronic . I f  the Sentronic trips, tts contact (‘I” to 
“M”) in the “LLl-LL2” control circuit opens to 
deenergize the compressor contactor and stop the 
compressor. The Sentronic contact (“L” to “M”) 
closes to energize an Alarm Relay (AR). 

Diagram No. 4 

‘i t 4 
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COPELAND DISCUS DEMAND C-OOLING 
B 

Introduction 

HCFC-22, when used in a properly designed and 
controlled refrigeration system, is a realistic low tem- 
perature refrigerant alternative to CFC-502, which 
must be phased out due to its high ozone depletion 
potential. However, experience has shown that 
HCFC-22 can present problems as a low temperature 
refrigerant because under some conditions the inter- 
nal compressor discharge temperature exceeds the 
safe temperature limit for long term stability of refrig- 
eration oil. 

The Copeland Demand Cooling System (see Figure 
1) uses modern electronics to provide a reliable cost 
effective solution to this problem. It is required for all 
single stage HCFC-22 applications with saturated 
suction temperatures below -1 O°F. 

Demand Cooling is compatible with single (conven- 
tional) units as well as parallel racks. 

The Demand Cooling module uses the signal of a 
discharge head temperature sensor to monitor dis- 
charge gas temperature. If  a critical temperature is 

DEMAND COOLING SYSTEM 

Figure 1 

o 1990 Copeland corporation 



Demand Cooling Injection 

The area above each return The area above each return 
gas temperature line shows gas temperature line shows 
the approximate range of the approximate range of 
Demand Cooling injection. Demand Cooling injection. 

-30 -20 -10 

Evaporating Temperature (“F) 

0 

Figure 2 

reached, the module energizes a long life injection 
valve which meters a controlled amount of saturated 
refrigerant into the compressor suction cavity to cool 
the suction gas. 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 Cooting module will turn the com- 
pressor off (requiting a manual reset) and actuate its 
alarm contact. To minimize the amount of refrigerant 
which must be injected, the suction gas cooling pro- 
cess is performed after the gas has passed around 
and through the motor. 

Injection valve orifices have been carefully chosen 

for each body style to be large enough to provide the 
necessary cooling when required but not so large that 
dangerous amounts of liquid ate injected, or that 
excessive system pressure fluctuation occurs during 
injection valve cycling. Normally, pressure fluctua- 
tions are no greater than 1 to 2 psi. It is important to 
use the correct valve for each compressor body style. 

?erformance data for Demand Cooling comptes- 
sots includes the effects of injection when it is 
requited. The approximate conditions where injection 
occurs ate shown in Figure 2. At the conditions 
where Demand Cooling is operating, the performance 
values ate time averages of the instantaneous values, 

/’ 

since small fluctuations in suction and discharge 
conditions occur as the Demand Cooling injection 
valve cycles. 

While the refrigerant injection concept has been 
widely recognized for some time, its application has 
not been widely used since the early 1960’s because 
of the widespread availability of CFC-502, reduction 
of capacity and efficiency, and poor reliability of injec- 
tion systems. 

The Copeiand Demand Cooling system addresses 
the capacity and efficiency issues by limiting injection 
to those times when it is required to control discharge 
temperatures to saie leveis. For most applications this 
will only be during periods of high condensing tem- 
peratures, high return gas temperatures, or abnormal- 
ly low suction pressure. The Demand Cooling system 
has been designed to meet the same high reliability 
standards as Discus compressors. 

in most cases, with floating head systems where 
condensing temperatures are low during most of the 
year, Demand Cooling will operate primarily as a com- 
pressor protection control much as the oil failure con- 
trol protects the compressor during periods of low oil 
pressure. Demand Cooling will be called to operate 
only during those periods when condensing tempera- 

c \ . 



. 

tures and return gas temperatures are high or in peri- 
ods where a system failure (such as an iced 
evaporator, an expansion valve which does not con- 
trot superheat, blocked condenser, or a failed conden- 
ser fan) raises condensing temperatures or return gas - e 

. . c- temperatures to abnormally high levels or lowers suc- 
tion pressure to abnormally low levels. 

Operating Range 

Demand Cooling is designed to protect the com- 
pressor from high discharge temperatures over the 
evaporating and condensing temperature ranges 
shown in Figure 2 at a maximum return gas tempera- 
ture of 65°F. 

Demand Cooling System Design 

When Demand Cooling operates, it “diverts” refrig- 
eration capacity in the form of injected saturated 
refrigerant from the evaporator to the compressor 
(See Figure 3 for a typical single system schematic). 
The effect of this diversion on evaporator capacity is 
minimal because the diverted capacity is 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. 

I f  there is substantial heat gain along the suction 
line, injection may result in a substantial loss in 
evaporator capacity during Demand Cooling opera- 
tion. in order to minimize this loss, good practice indi- 
cates Demand Cooling operation be kept to a mini- 
mum through proper system design and installation 
practices. There are three areas which can be ad- 
dressed to minimize the impact of Demand Cooling  ̂
operatio;: 3n performance. 

1) Compressor Return Gas Temperature: Suction 
lines sho?uid 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 HCFC-22 as a low temperature 
refrigerant that condensing temperatures be mini- 
mized to reduce compression ratios and compres- 
sor discharge temperature. 

3) Suction pressure: Evaporator design and sys- 
tem control settings should provide the maximum 

suction pressure consistent with the application in 
order to have as low a compression ratio as possi- 
ble. 

DEMAND COOLING SYSTEM DIAGRAM 

M 
---k 

DEMANDcowNG ; 
TOCOMROL L cOKrROL So i 

------------------- I 
cmxJll MODULE I 

l A I 

I  

I  INJECWN 
I ------------------- , VALVE ELECTRK=AL 

’ CONTROLUNE 

* 
REFRIGERAKT INJECTION UNE I I 

MANUAL SHUTOFF 

Figure 3 



Demand Cooling Compressors 

No new compressor models have been introduced 
for Demand Cooling. instead, existing low tempera- 
ture- _ Discus CFC-502 compressors have been 
tn6&fied and rerated for use with HCFC-22 and 
Demand Cooling. The modifications are the addition 
of an injection port on the compressor body and a 
.temperature sensor port in the head of the compres- 
sor. The locations of these ports are critical and were 
determined through an extensive development prog- 
ram. 

The HCFC-22 rating data includes the effects of 
Demand Cooling injection when operating conditions 
require it. 

Condenser Sizing 

Condensers should be sized using conventional 
methods. Demand Cooling has virtually no effect on 
system heat of rejection. 

Demand Cooling System Components 

The Demand Cooling System (see Figure 1) con- 
sists of: The Demand Cooling Temperature Sensor 
(TS), The Demand Cooling Module (CM), and the 
Injection Valve (IV). 

The TS uses a precision Negative Temperature 
Coefficient (NTC) Thermistor (thermistor resistance 
drops on temperature rise) to provide temperature 
signals to the CM. 

The IV meters refrigerant flow from the liquid line 
to the compressor. The IV solenoid receives on-off 
signals from the CM. When compressor cooling is 
required the solenoid is energized and opens the IV 
orifice to deliver saturated refrigerant to the compres- 
sor for cooling. The valve orifice is carefully sized to 
meet the requirements of each body style of Discus 
compressors. 

The CM has three functional groups: 

A) The Input signal and calculator circuits 
compare the temperature sensor input signal to an 
internal set-point and decide whether to energi,ze 
the IV solenoid or, in the case of a problem, the 
CM alarm relay. 

8) The output signal to the IV is controlled by 
an electronic switch connected to the IV solenoid 

b .  

so that, when required, refrigerant vapor can be 
metered to the compressor to prevent compressor 
overheating. One side of the electronic switch is 
connected internally to “L 1” and the other side to 
output terminal “S’* (see Figure 4). 

. 

c 

C) The alarm signai-for local or remote con- 
trol. The alarm relay is energized, after a one min- 
ute delay, by a continuous, low or high TS tempera- 
ture signal. An alarm signal can indicate the foliow- 
ing: 

1) Compressor discharge temperature has risen 
above the level designed to be controiied by 
Demand Cooling. 
2) A shorted sensor. 
3) An open sensor. 

in order to avoid nuisance trips, a one minute 
time delay is provided before alarm after a continu- 
ous high or low resistance reading or overtempera- 
ture condition. 

The alarm relay uses a single-pole-double-throw 
contact. The contact terminals are ‘I”, “M”, and 
“A”: 

“I-” - Common (to “A” and “M”) 
“L-M” - Normally closed (compressor run, open 

on alarm) 
“L-A” - Normally Open (alarm signal, close on 

alarm) 

c .- 

The Normally Closed (NC) contact of the alarm 
relay (“L” to “M”) should be wired in the compres- 
sor contactor control circuit so that opening this 
contact removes the compressor from the line and 
removes power to the CM. See Figures 4A, B, C, Et 

D. 

Figures 4A & B aiso shows a current sensing relay 
(which must be used with compressors empioy- 
ing internal overcurrent protection) and Sentronic 
oil pressure switch. The control circuit is purposely 
arranged so that an internal overload protector trip re- 
moves power to both the Sentronic and the Demand 
Cooling module. This precaution prevents the oil 
pressure swtich from timing out and the Demand 
Cooling solenoid from injecting when the compressor 
is not operating. 

The alarm relay requires a manual reset in order to 
caii attention to a system problem. 
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System Information 

1) Demand Cooling is designed to work on ail 
Copeland Discus compressors equipped with injec- 
4% ports. A different kit is required for each com- 
pressor body style and control voltage. See Table 2 
for a listing of Demand Cooling Kit part numbers. 

2) The system must be clean. A dirty system may 
have foreign material that can lodge in the solenoid 
orifice. Always install a liquid line filter dryer in the 
injection valve inlet line capable of removing particles 
as small as 25 microns. 

3) Do not use any filters containing materials that 
can leave the filter and possibly clog the IV orifice. 

4) The liquid refrigerant supply line must be a min- 
imum of 3/8” and routed so it will not interfere with 
compressor maintenance. Liquid refrigerant must 
have sufficient subcooling at the injection valve to 
prevent flashing upstream of the valve. 

5) The liquid refrigerant supply line to the IV must 
be supported so that rt does not place stress on the IV 
and 1V tubing or permit excess vibration. Failure to 
make this provision may result in damage to the IV 
and its tubing and/or refrigerant loss. 

6) A head fan must be used to help lower com- 
pressor discharge temperatures. 

7) Return gas temperatures must NOT exceed 

65°F. 

, . 

8) System designers are advised to review their 
defrost schemes to avoid floodback to the compres- 
sor which may occur at defrost termination with 
HCFC-22. HCFC-22 has a significantly higher heat of 
vaporization than does CFC-502, and, if the same de- 
sign parameters used with CFC-502 are used with 
HCFC-22,fioodback could occur. 

Capacity Modulation 

Demand Cooling is not approved as yet for com- 
pressors with capacity modulation. 

Perforniance Adjustment Factors 

Since compressor discharge temperature depends 
strongly on the return gas temperature, the amount of 
injection and its effect on evaporator capacity and 
mass flow will vary somewhat with return gas tem- 
perature. The approximate effects of return gas 
temperture on evaporator capacity and mass.flow are 
tabulated in Table 3A and B. These factors should be 
applied to the 65°F. return gas capacity and mass 
flow values in the pliPlished performance data’sheets. 

Demand Cooling Specifications 

Demand Cooling is designed to bperate and protect 
the compressor within the evaporating and condens- 
ing envelope identified in Figure 2. Operating 
setpoints and control actions are listed in Table 1. 

Table 1 

DEMAND COOLING OPERATING SETPOINTS AND CONTROL ACTIONS 

Internal Head Temperature CM Operation Approximate Sensor Resistance 

Rising through 292°F 
Failing through 282°F 
Rising through 3100 F 
At Room Temp. ( 7 7” F) 

Demand Cooling Solenoid On 
Demand Cooling Solenoid Off 
Alarm Contact Energized 
Demand Cooling Solenoid Off 

2100 Ohms 
2400 Ohms 
3 700 Ohms 
90,000 Ohms 

Maximum Contact Ratings: 72OVA, 120/24OVAC, 60HZ Maximum Solenoid Output (“S” Terminal) Rating: 
16W (The IV solenoid must be the only load on this output.) 

Time Delay For Demand Cooling Alarm Actuation (after a continuous low or high resistance TS signal input): 
1 minute 



r . . 
-  c 

. m  - -  

50 Hz 12ov 

240 v  

60 Hz 12ov 

240 V 

Table 2 

DEMAND COOLING KIT PART NUMBERS 

20 3D 4D 

998-l 000-l 2 998-1001-13 998-1001-14 

998-1000-22 998-1001-23 998-1001-24 

998-1000-12 998-1000-l 3 998-1000-14 

998-1000-22 998-1000-23 998-l 000-24 

Demand Cooling Kits Include: Demand Cooling Module with 2 mounting screws 
Temperature Sensor with 3 ft. shielded cable 
Injection Valve and Solenoid (with mounting hardware) 
Installation/Troubleshooting Guide 

Optional Demand Cooling Module Mounting Brackets 
20 and 30 Models 998-0700-09 

40 and 6D Models 998-0700-l 0 

Temperature Sensors 
3 ft. Shielded Cable 

10 ft. Shielded Cable 

(standard 
(optionl) 

) 085-0109-00 
085-0109-01 

See also: Demand Cooling Installation Instruction Guides 
Copeland Publication Nos. 90-130 for 20/3D Compressors 

90-131 for 40 Compressors 
90-133 for 6D Compressors 

6D 

998-1001-16 

998-1001-26 

998-1000-16 

998-1000-26 



Table 3A 
. , 

DEMAND COOLING EVAPORATOR CAPACITY ADJUSTMENT FACTORS 

Return Gas Condensing Saturated Suction Temperature (OF) 
Temperature Temperature c 

-.a c (OF) (OFI -40 -35 -30 -25 -20 -15 -10 -5 0 

50 70 7.003 7.003 7.004 1.004 1.004 7.005 . 7.005 7.005 1.005 
80 ,976 .994 1.002 1.003 7 -003 7.003 7.004 1.004 1.004 
90 1 .ooo .997 .995 .992 1.002 1.002 1.003 1.003 7.003 

100 1.004 1 .OOl .998 .995 .993 .990 7.001 7 -002 1.002 
110 7.007 1.004 1.002 .999 .996 .993 .990 .998 1.000 
120 1.010 1.008 1.005 1.002 .999 .997 .994 .991 .988 
130 1.013 1.011 1.008 1.005 1.002 w 1.000 .997 .994 .991 

35 70 1.007 1.007 1.008 1.008 1.009 7.009 1.010 1.010 1.011 
80 1.005 1.005 1.006 1.006- 1.007 1.007 1.008 1.008 1.009 
90 1 .ooo .996 1.004 1.004 1.004 1.005 1.006 1.006 1.007 

100 1.006 1 .OOl .997 .993 1.002 1.002 1.003 1.003 1.004 
110 1.010 1.006 1.002 .998 ,994 .989 1.000 1.000 1.001 
120 1.016 . 1.011 1.007 1.003 ,990 .995 .991 .986 1.000 
130 1.020 1.016 1.012 1.007 7.003 .999 .994 .990 .985, 

20 70 1.012 1.012 1.013 1.014 1.015 1.016 1.017 1.018 1.019 
80 1.009 1.009 1.009 1.010 1 .Ol 1 1.013 1.014 1.014 1.015 
90 1.006 1.006 1.006 1.070 1.008 1.009 1.010 l.OlOy:. --f.O?-t ..-. : F.,,. , , ;;<,, 

too .990 -985 1.003‘ t.003 1.003 1.004 1.005 1.006 : . . - WU7 
110 1.003 .998 .993 .988 .999 1.000 1.001 1.002. 1,003 . 
120 1.016 1.011 1.005 1 .ooo .995 .990 1 .ooo .998 .995 
130 - 1.027 1.022 1.017 1.012 1.006 1 .OOl .996 l 990 .991 

Table 38 

DEMAND COOLING EVAPORATOR MASS FLOW ADJUSTMENT FACTORS c \ 

Return Gas Condensing Saturated Suction Temperature (OF) 
Temperature Temperature 

( 0 F) ( 0 F) -40 -35 -30 -25 -20 -15 -10 

50 70 1.020 1.017 1.015 1.012 1.009 1.006 1.004 
80 1.025 1.022 1.020 1.017 1.014 1.012 1.009 
90 1.030 1.027 1.025 1.022 1.019 1.017 1.014 

too 1.035 1.032 1 .u30 t .027 1.024 1.022 1.019 
110 1.040 1.037 1.035 1.032 1.029 1.027 1.024 
120 1.045 1.042 1.040 1.037 7.034 1.032 7 -029 
130 1.050 1.047 1.045 1.042 1.039 1.037 1.034 

-5 0 

1.001 1.000 
1.006 1.004 
1.011 1.009 
1.016. ' ?.b~14 

, 1.021 i.019 
1.026 1.024 
1.031 1.029 

35 70 1.025 1.023 7.019 . 1.015 1.010 1.006 1.002 1 .ooo 1 .ooo 
80 1.042 1.038 1.034 7.030 7.025 7.021 7.016 7.017 1.006 
90 1.061 1.057 1.053 1.049 1.045 1.041 1.037 1.033 1.029 

100 1.070 1.066 1.062 1.058 1.054 1.050 1.046 1.042 1.038 
110 1.078 1.074 1.070 1.066 1.062 1.058 1.054 1.050 1.046 
120 1.087 1.083 1.079 1.075 1.071 1.067 1.063 1.059 1.055 
130 1.096 1.092 1.088 1.084 1.079 1.075 1.071 1.069 1.062 

20 70 1.031 1.026 1.021 1.016 1.011 1.006 1.001 1.000 1 .ooo 
80 7.050 7.045 7.040 1.035 1.030 7.025 1.020 7.015 7 .OlO 
90 1.069 1.064 1.059 1.054 1.049 1.044 1.039 1.034 1.029 

100 1.088 1.083 1.078 1.073 1.068 1.063 -1.058 1.053 J.048 
110 1.107 1.102 1.097 1.092 1.087 7.082 1.077 1.072 7.067 
120 1.126 1.121 1.116 1.111 1.106 1.101 1.096 1.091 1.086 
130 1.145 1.140 1.135 1.130 1.125 1.120 1.115 1.110 1.105 

Copeland CorpotatFn 
Sidney, OH 453650669 Printed in U.SA 

\ 
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SUBJECT: LIQUID LINE DIFFERENTIAL REGULATING VALVE 
OLDR --- LDR --- XTM --- XT0 

LIMITED M/W 

In many supermarket applications refrigerant gas from the discharge line or 
from the top of the receiver is used for defrost by diverting a portion of the 
flow to the suction line and back through the evaporator being defrosted. 
The gas condenses in the evaporator and flows in reverse around the TEV and 
liquid line solenoid valve through check valves. This liquid refrigerant then 
flows to the liquid header where it is distributed to evaporators not in 
defrost. In order for this reverse flow to occur, the pressure of the defrost 
header must be greater than the pressure of the liquid header. 

Several methods are used to obtain this differential. A common liquid line 
method is to install a differential valve in parallel with a solenoid valve 
between the receiver and liquid header. The solenoid valve is closed during 
defrost allowing the differential valve to control. The liquid line differ- 
ential pressure regulating valve combines the features of a separate differ- 
ential valve and solenoid valve. The advantages of this type of valve are a 
reduction in piping costs and the added ability to adjust the differential. 

DIFFERENTIAL VALVE DESIGN 
This valve has a solenoid bypass feature so that the valve Can either remain 
full open or operate to maintain a differential. We supply two versions of 
this valve: 

The OLDR uses an.MKC-2 coil and fails in the open position. (Figure 3) 
The LDR uses an OMKC-2 coil and fails in the differential mode. (Figure 2) 

A pilot differential valve dontrols the valve by varying the pressure on top 
of the main piston. These valves are available in two port sizes. Inlet 
pressure enters the pilot assembly through a passageway in the valve body on 
the smaller size and through an external tube connected to the inlet fitting 
on the larger size. The outlet of the pilot differential valve is connected 
to the outlet fitting with an external tube on both valves. 

DIFFERENTIAL OPERATION (OLDR-Coil Energized, LDR-Coil De-Energized) 
The valve is in the differential mode when the solenojd coil is energized on 
the OLDR valve and de-energized on the LDR valve. The plunger lifts off of 
the pilot port, allowing inlet pressure to enter the chamber on top of the 
main piston and bleed out through the pilot differential valve. (see figures 
1 and 2). 

'rihen the differential pressure across the valve is below the setting of the 
pilot valve, the pilot valve modulates closed. This allows pressure to hrlild 
cn top of the main piston. As this pressure (Pl) approkhes the inlet pres- 
sure (P3), the force combined with the force from the spring (P2) pushes the 
piston down, modulating the valve closed. 

-10 
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As the differential pressure rises above the pilot valve setting, the pilot 
valve modulates open. This eeds refrigerant from the chamber on top of the '. 
piston at a faster rate than t is entering, so the pressure decreases. As 
this pressure (Pl) plus the pressure from the spring (PZ) falls below the 

---&let pressure (P3), the ink pressure pushes the piston up, modulating the 
valve open. The valve will open only as far as necessary to maintain the 

' pilot valve setting. The pilot valve will then modulate the piston from 
partially open to partially closed'to maintain its setting. 

FULL OPEN OPERATION (OLDR-Coil De-Energized, LDR-Coil Energized) 
The valve is in the full open position when the coil is de-energized on the 
OLDR valve and energized on the LDR valve. The plunger moves down to close 
the pilot port which stops all flow to the chamber-above the piston. The 
refrigerant remaining above the piston then bleeds to the valve outlet through 
an orifice (bleed hole) in the pilot differential valve piston. The pressure 
in the chamber (Pl) decreases so the inlet pressure (P3) moves the piston up 
and the valve opens. (see figures 3 and 4). 

- MKC-2 COIL 

OLDR-20 
DIFFERENTIAL OPERATION 

Hi OMKC-2 COIL 

DIFFERENTIAL OPERATION . 

COIL ENERGIZED 
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NOTE: 
(O)LDR-15 size valves do not have the tube from inlet fitting to pilot assem- 
bly Inlet pressure enters the pilot assembly through a passageway in the 
valie body. (see figure 5). 

’ PORT 01 FFERENTIAL 
VALVE SIZE SETPOINT CONNECTIONS - INCHES , DIMENSIONS - INCHES / COIL 
TYPE INCHES RANGE INLEl x OUTLET A B C D 

OLDR-15 1 l-l/8 ODF x l-1/8 ODF MKC-2 
1 Or 10.06 1.66 5.00 2.68~ 

LDR-15 l-3/8 ODF x l-3/8 ODF OMKC-2 
, 5/50 psi 1 

OLDR-20 l-5/8 ODF x l-5/8 ODF MKC-2 
1 l-5/16 Or 11.06 1.66 5.54 3.35~ 

LDR-20 2-l/8 ODF x 2-l/8 ODF OMKC-2 
L 

Table 1 

. 

Figure 5 

OLDR-15 
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. c - . XTM and XT0 Valves f; . 
We supply a version of these'liquid line differential pressure regulators that 

--operates the same as the LDR valve but has special outlet fittings. These 
"7alves are designated XTM-1, XTM-5, XTO-1, XT04 

SPECIFICATIONS 

DIFFER 
SETP 

RAN 

PORT 
VALVE SIZE 
TV PE INCHES L 

XTM-1 
I - 1 
XTM-5 

XT04 
c 'l-5/16 
/ XTO-4 . 
b a 

CONNECTIONS - INCHES 
INLET x OUTLET - 

5.44 2.68 I l-3/8 005: X i-5/8 ODM, 9o" Elbow 8.7211.66 

8.7211.66 l-1/8 ODF x l-5/8 ODM, 90° Elbow 5.4412.68 
5/50 psi OMKC-2 

l-5/8 ODF X i-5/8 ODM, 9o" Elbow 10.1911.77 15.98 13.35 

2-118 ODF X z-i/a PDF 11.0611.77 is.98 3.35 I 

Table 2 

I 

‘T 

, 

i 
! : . 

[ 

A-- 
XTM 

Figure 6 
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CAPACITY TABLE 
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. - VALVE 
- L 

TYPE 
O)LDR-15 

XTM 
--- 

. (O)LDR-20 
I XT0 

l’ORf 
SIZE 

I NCIILS 

1 
-- 

I-5116 

TONS OF REFRIGERATION ---- 

121 - --- ----------- -y--p 
Yres 

1 2 

i 

25.3 36.0 

56.3 79.7 

we Drop Across V&he -- 7 --.. * P psi - 

12 3 4~5 1 

33.2 46.9 57.6 fi6.S 74.3 21.4 30.3 37.2 

SETTING PROCEDURE 
The (O)LDR is set by turning the adjusting stem located under the cap on the 
pilot differential valve. Turning the stem clockwise increases the setting, 
counterclockwise decreases the setting. Adjustments must be made with the 
valve in its differential mode and no refrigerated cases in defrost, so that 
the head pressure is normal. Artificially low head pressure at the initiation 
of defrost can prevent a differential from occurring thereby making it impos- 
sible to set the valve. Therefore, always set the (0)LDR when no cases are in 
defrost. 

Once the valve is set it will control to maintain this differential setting 
during defrost. However, there are several system conditions that can cause 
the differential to change beyond the valve's control: 

1) When a defrost is initiated the head pressure may fall. Itcan take 
several minutes for the differential to be created while the head pressure 
returns to normal. 

. 2) If there is a very low requirement for refrigeration, and therefore a low 
demand for liquid refrigerant, the differential may never build up enough 
to reach the valve setting. 

3) As a gas defrost cycle progresses, condensing occurs in the evaporators in 
defrost at d slower rate. Therefore, there is more gas present in the 
evaporators, which results in a higher natural pressure drop. It is pos- 
sible for this natural pressure drop to be higher than the differential 
valve's setting. 

IMPORTANT: 
To verify valve operation if no differential is occurring between the liquid 
header and the receiver during defrost, first take all cases out of defrost. 
Then put the valve in its differential mode and check its setting. If the 
valve is maintaining its set-point with normal head pressures and no cases in 
defrost, then the valve is operating correctly and some other system condition 
such as outlined above may be causing the problem. 


