
 

1 
 

 

 

Application Guide 575-012 

Carlyle Control Module (CCM) 

Capacity and Protection Control 
8/2/2022 

Rev 6 
 
 
 
 
 
 
 

Carlyle Controller Part No. 2BSB000928 
 

 
 
 

 

 

11..Zi( .... 
'"" 

Pl 
~ .. ... 
"" 

C-1 " 'Ii 
,~ ... ~-"' ... J 
u .. e,....., 

On>/ 

!1,1, ■ nT1·· 
«.-Y ~ -: [t.t: 

.. 

C-Dtl'SMNM![I .., 
~ ... .. - ;;;; .. 

lI .. ...,,. . .. "' (lo 00 .. - °" .,. .,,,.....,_ 
"" .. 

I/OZONE 560 
U.S..,.._.. Na..6,1"1-MiN 1ti "­]4i U.r 

1Allu 0 

~ Carlye 



 

2 
 

 

Table of Contents: 
 

Controller setup for Paragon TS/TT/TU/TV and 06ZC, ZF, ZJ models……………………...………..pages 3 -34 

Controller setup for 06TA and 06TR 74mm models………………………………………………………….pages 35-58 

CCM Software Electrical schematic version 1.5 and 2.0……………………………………………………pages 18, 19 

CCM Software schematic version 3.0………………………………………………………………………………page 58 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

3 
 

 

General Description 
 
The Carlyle Control Module (CCM) functions to provide screw compressor protection and, in some 
applications, compressor capacity control.  The CCM is designed to work with ALL Carlyle screw compressor 
types: Paragon, 06Z VFD, and the 06TR/TA 74mm compressors. 
 
 

• Control compressor capacity by operating the compressor’s slide valve to maintain the system’s 
control set-point (suction pressure or temperature),  

• For 06Z VFD and 06TR/TA compressor models, control the Vi Piston to optimize compressor 
ef f iciency.   

• In addition, the CCM will have functionality to protect the compressor and provide LED fault status 
indication for:  

➢ Oil level and oil f low protection 
➢ Motor cooling protection 
➢ Discharge temperature protection 
➢ Pressure transducer sensor failure indication 
➢ Temperature thermistor failure indication 

  

 

 The CCM is part of Carlyle compressor control packages 6BSB000929 and 6BSB000930. 

 

Besides this Application Guide, the following manuals, I/O Zone Installation Guide and I/O Zone 
Integration Guide are necessary for proper installation and Network Protocol configuration.  These 
manuals are located at www.carlylecompressor.com  

 
Motor and discharge temperature control for a screw compressor is critical. Excessive m o to r  and  
discharge gas temperatures can cause premature compressor failure. Therefore, control of these 
temperatures is very important. The CCM monitors these temperatures us i ng  the factory- installed 5K 
thermistor in the motor windings and a f ield-installed 5K thermistor in the compressor discharge 
temperature thermo-well. When the thermistors indicate an overheated condition, the CCM will perform 
the f ollowing: 
 

• Energize a liquid injection valve, sending cool liquid into the motor compartment. 
• Override the Slide Valve and restrict the compressor from unloading and or force the compressor to 

fully load to reduce motor and or discharge temperature. 
• Shut the compressor down.   

 

CCM Configuration 

 

To conf igure and display the CCM inputs, outputs, and fault codes using your laptop computer, the virtual 
BacView software must be installed on a laptop.  This software can be downloaded from 
www.carlylecompressor.com.  An interface cable, Carlyle P/N USB-L, is required to communicate the 
laptop to the CCM Controller.   Once communication is established, the user can configure to support the 
following applications.   

 

1. Slide Valve Control and Compressor Protection (06TS/TT/TU/TV models) 
2. Vi Piston Control and Compressor Protection (06Z VFD models) 
3. Slide Valve Control only (06TS/TT/TU/TV models) 
4. Vi Piston Control only (06Z VFD models) 
5. Compressor Protection only 
6. 06TA / 06TR (74mm models) 

 

http://www.carlylecompressor.com/
http://www.carlylecompressor.com/
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The CCM is preconfigured with the following protocol Networks to allow the ease of data to be transmitted 

across a network between the CCM and the System Controller. 

➢ BACnet, Modbus, or N2 Open 

➢ LonWorks (requires optional card) 

➢ RS485 Communication Port 

 

Controller Configuration Setup for Compressor Models 06TS, 06TT, 06TU, and 06TV: 

 

Configure CCM per the following three options: 

1. Slide Valve Control and Compressor Protection (Default Setting). 
2. Slide Valve Control only. 
3. Compressor protection only 

 

 

 

 

 

Perform steps 4-6 only if using the slide valve to control compressor capacity. 

 
4. Select your Control Variable parameter – Suction Pressure or Temperature. 
5. Input the Control Variable set-point in PSIG or Deg F. 

 

 

BACview 

Carlyle Compressor Software v 2 .0 
Comp St a tus: On Run En a ble: Off 

[➔ Controller Setup] ◄--------------
Suction Pressure: 49.7psig 

Control: 

ALARM 

• 
BACview 

Controller Setup-----------
[Slide Vlv w/Comp Protect] ◄•-..;... ________ _ 

Control Variable: Suction Press 
[➔ Stpts] [➔ Home] [ ➔ BACnet ] 

Control: 
Control 
[➔Home] 

ALARM 

• 

BACview 

Contr o ller Setup----------­
Slide Vlv w/Comp Protect 

Variable: 
[➔BACnet] 

ALARM 

• 

[Su c tion Press] 
[➔ Stpts] 
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6. Input the process set-point and upper and lower dead-band control range values. 

 

 

 

 

For Compressor Models 06ZC, 06ZF, and 06ZJ (VFD models): 

 

These compressor models will be capacity controlled with an external VFD drive.  The VFD will monitor the 
process control set-point, temperature or pressure, and adjust the compressor speed to maintain system 
loading.  Therefore, the CCM module will be required for compressor protection and Vi control only.  

 

Configure CCM per the following three options: 

1. Vi Piston and Compressor Protection. 
2. Vi Piston only. 
3. Compressor protection only 

 

 

 

 

  

Configuration is now complete, no need to select a process control set-point or input a 
set-point and upper and lower dead-band ranges.  Capacity control will be externally 
controlled by the VFD. 

BACview 

Upper Deadband B: 2.0 psig 32.0 psigt 
Upper Deadband A: 1.0 psig 31.0 psig 
Suction Pressure Setpoint: [30.0]psig ..JL...:----­
Lower Deadband A: 1.0 psig 29.0 psig. 

ALARM 

• 

BACview 

Carlyle Compressor Software v2.0 
C omp Status: On Run Enable: Off 

[➔ C ont roller Setup] ◄..-------1 .. -----
Suction Pressure : 49.7psig 

ALARM 

• 

BACview 

----------- Controller 
Control: [ Vi Pist o n 

Control Variable: 
[➔ H o me] [ ➔ BACnet] 

ALARM 

• 

Setup 
w/Comp Prote ct ] ◄a-....;. _________ _ 

Suction Press 
[➔ Stpts] 
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Compressor Protection 

 

The CCM wil l  monitor motor and discharge temperatures through a factory installed 5K thermistor in the 
motor windings (Tm) and f ield-installed 5K thermistor inserted into a thermo-well on the compressor body 
(Td) respectively.   

 

NOTE:  Motor and Discharge temperature thermistors will not display accurate 
temperature values until actual sensor conditions are above 130F.  The 

displayed values in the virtual BacView software will appear non-responsive 
until a reasonable temperature range is achieved. 

 

Motor Temperature (Tm) will have the following functions.  

• Contro l a mo tor cooling valve to  p rovide l iquid injec tion  to the mo tor compartment . 
• Override the compressor s l ide valve to  reduce mo tor temperature.  
• Turn the compressor o f f on an overheated mo tor temperature condit ion. 
• See Table A & B for Tm control points. 

 

Motor Temperature (Td) will have the following functions.  

• Override the compressor s l ide valve to  reduce d ischarge temperature.  
• Turn the compressor o f f on a high d ischarge temperature condition. 

• See Table A & B for Td control points. 

 

 Run Recognition Signal 

 
The CCM must have the capability to identify when the compressor is actually operating. A run recognition 
signal f rom the System Controller must be received by the CCM via Input #5 and or via the Communication 
Port.  The Slide Valve and Compressor Protection functionality are not active until the CCM receives 
the Run Recognition signal from the System Controller. 

 
 

LED Fault Indication 
 
The CCM will provide an LED alarm output signal to the System Controller when a compressor fault condition 
arises.  This signal is through Output #4 and or the Communication Port.   
 

Fault indication table for software version 3.0 
 

# Fault Description LED Indication (Output #4) 
Output #5 

(Slimit) 
Compressor 

Manual 
Reset 

Required 

1 High Discharge Temperature Trip Solid Red Open/De-energized OFF Yes 

2 High Motor Temperature Trip Constant Blinking Open/De-energized OFF Yes 

3 Low Oil flow (Po – Ps < 45 psig) One blink & 2 second pause Open/De-energized OFF Yes 

4 Faulty suction or oil pressure 
transducer/thermistor sensor 

Two blinks & 2 second pause Open/De-energized OFF Yes 

5 Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

6 Faulty Discharge Temperature 

Thermistor 
Four blinks & 2 second pause Open/De-energized OFF Yes 

7 Faulty Discharge Transducer Five blinks & 2 second pause Open/De-energized OFF Yes 

8 Reverse Rotation One blinks & 5 second pause Open/De-energized OFF Yes 

9 Unloading, motor temperature Three blinks & 5 second pause Closed/Energized ON No 

10A Change Oil Filter (Pd – Po > 35 psig) Three blinks & 5 second pause Closed/Energized ON No 

10B High Oil Filter DP (Pd – Po > 50 psig) Three blinks & 5 second pause Open/De-Energized OFF Yes 
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Fault indication table for software version 2.0 

 Fault Description LED Indication (Output #4) Output #5 Compressor 
Manual 
Reset 

Required 

High Discharge Temperature Trip Solid Red Open/De-energized OFF Yes 

High Motor Temperature Trip Constant Blinking Open/De-energized OFF Yes 

Compressor Oil Trip One blink & 2 second pause Open/De-energized OFF Yes 

Faulty Suction Transducer/Thermistor 

Sensor 
Two blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Temperature 

Thermistor 
Four blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Transducer Five blinks & 2 second pause Open/De-energized OFF Yes 

 

 

Fault indication table for software version 1.5 

Fault Description LED Indication (Output #4) Output #5 Compressor 
Manual 
Reset 

Required 

High Discharge Temperature Trip Solid Red Open/De-energized OFF Yes 

High Motor Temperature Trip Constant Blinking Open/De-energized OFF Yes 

Compressor Oil Trip One blink & 2 second pause Open/De-energized OFF Yes 

Faulty Transducer/Thermistor Sensor Two blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Temperature 

Thermistor 
Four blinks & 2 second pause Open/De-energized OFF Yes 

 
       

Table C 
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Slide Valve Control: 

 
The CCM will have the ability to control the compressor slide valve for capacity control by 
loading/unloading the compressor to maintain the ref rigeration system’s process control set -point.  The set-
point can be def ined in one of two ways: ref rigerant suction pressure (psig) or a leaving water temperature 
(deg. F).  The end user will have to configure the CCM in the following way: 
 

1) Select Pressure or Temperature for the process control variable (Default is Pressure).  

2) Select Physical Input or Network Input (Network input means the process control variable is not physically    

wired to the CCM, but the value is being passed via the Network to the CCM as an input). 

3) Input the process control set-point value. 

➢ Allowable pressure range is (-1.5 psig to 70 psig) 

➢ Allowable temperature range is (-60F to 80F)  

4) 1,2, 3 can be accomplished through: 

➢  The BacView hand-held display unit. 

➢  Downloadable BacView software to a Laptop. 

➢  A communication port between the CCM and System Controller. 

 

Once configured, the CCM will default to that specific process control curve (See Charts E and F).    
 
For capacity control, the CCM will need to measure the suction pressure (psig) or leaving water temperature 
(Deg F) of the HVAC/Refrigeration system at CCM Input #1.  A pressure transducer or 5K thermistor will need 
to be installed and wired back to the CCM input #1.         
 
 
The CCM slide valve control logic works with two upper and two lower dead-bands as defined by this table 
and graph below. 
 

Logic 

 
1.) On Process Point rise above the 

Upper DB-1 dead-band, the CCM will 
Energize both unloader coils to load 

the compressor and increase capacity 
until the process point falls below 

Upper DB-2. 

 

As long as the Process Point 
remains between the Upper 

DB-2 and Lower DB-3 dead-
band limits, the Slide Valve will 

not move, but remain fixed. 
Keeping the compressor 

capacity constant.       

3.) If the Process Point continues to fall 

and reaches the Lower DB-4 dead-band 
limit, the CCM will De-energize both 

unloader coils to unload the compressor 
and decrease compressor capacity. 

Slide Valve Coil #1, Coil #2 Energized, Energized De-energize, Energized De-energized, De-energized 

Slide Valve Coil #1, Coil #2 De-energize, Energized De-energize, Energized De-energize, Energized 

Logic 

2.) If the Process Point decreases to 

the Upper DB-2 dead-band limit, the 
CCM will stop the compressor from 

loading by de-energize coil #1, fixing 
the slide valve position.  Keeping the 

compressor capacity constant.  

As long as the Process Point 

remains between the Upper 
DB-2 and Lower DB-3 dead-

band limits, the Slide Valve will 
not move, but remain fixed.   

Keeping the compressor 
capacity constant.    

4.) Both unloader coils will remain De-

energized until the suction pressure rises 
to the Lower DB-3 dead-band limit. This 

will stop compressor unloading, stopping 
the Slide Valve from moving. Keeping 

the compressor capacity constant. 

 
 
The lower and upper dead-bands are adjustable inputs that can be changed by the User. The 
Upper/Lower dead-band values bracket the set-point and will activate the slide valve to load, unload, or 
maintain compressor capacity when the process control point breaches these dead-band values. The 
allowable dead-band range is from 0.5 to 5.0 in 0.1 increments.    
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Note: 
 
The Upper DB-1 dead-band value should never be set higher than the Upper DB-2 dead-band value.  
Likewise, the Lower DB-3 dead-band value should never be set lower than the Lower DB-4 dead-band value.  
 
 
The Slide Valve is used to control the process control set-point by loading and unloading the compressor.  The 
graph is an example of how the upper and lower dead-bands facilitate slide valve control to maintain the 
system set-point. 
 

 
 

 

 
 

 
 
 

 
 

 
 
 

35 

34 

32 

1.) Compressor Starts Loading up 
when the suction pressure reaches 
the DB-1 dead-band limit. 

Compressor Slide Valve Control 
(Example) 

Suction Pressure falls due to compressor 
loading up, increasing capacity. 

2.) Compressor Stops Loading 
(Slide Valve Fixed) when the 
suction pressure decreases to 
DB-2 dead-band limit. 

DB-1 

j 31 --- -------- -------------------------------1 
.e 
~ = 
~ 30 ~ -----....:,..,_ ____ ,.::11_.,_ .... ...,,....----------------~ -.-~ .c;.----1 Control Set-Point 
~ '----------' 

Cl. 

C: 
0 .. 
~ 29 - ----------------+----'.-------------~111:---------1 DB-3 

VI r----~====='---------, 

28 

26 

Suction Pressure continues to 
decrease. Slide Valve still remains 
fixed. No change in compressor 
capacity. 

3.) Compressor Starts Unloading 
when the suction pressure decreases 
to the DB-4 dead-band limit. 

4.) Compressor Stops unloading 
(Slide Valve Fixed) when the suction 
pressure increases to DB-3 dead­

band limit. 

DB-4 

Suction Presure on the Rise again due 

to compressor is still unloading. 

25 --I----------~------~-------~------~---------,-------,-------, 

0 20 40 60 80 100 120 140 

--set-point (psig) --DB-1 --DB-2 --DB-3 --DB-4 ~ Process Point (Psig or Temp) 
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Vi Piston Control 
 
Compressor models 06ZC, 06ZF, 06ZJ are specifically designed for VFD application ONLY and do not incorporate 
a slide valve for capacity control.  To optimize compressor efficiency, the compressor is equipped with a Vi piston 
valve to regulate the screw compressor’s discharge port volume.   The CCM controller will control the Vi piston 
automatically based on the compressor’s suction and discharge pressure ratio.  

 
 
CCM Module Inputs 
 
The CCM has the ability to monitor up to 5 inputs.   These inputs will be processed by the CCM to control the 
compressor slide valve, protect the compressor from a high temperature condition or loss of compressor supply oil, 
and control the Vi piston for compressor efficiency. 

 

Input #1:  Slide-Valve Capacity Control or Vi Piston Control 

• A 5 vdc suction pressure transducer or an NTC temperature thermistor can be installed to measure 

the process control parameter for slide valve capacity control.    

• Or if  the Vi piston is enabled for the VFD compressor models, then the 5 vdc suction pressure 

transducer is required.   

• The 5 vdc pressure transducer is Carlyle Part# HK05YZ003 (See Chart E). 

• Use the transducer wire harness provided in the 6BSB000929 or 930 controller kit.  

• NTC Thermistor is Carlyle P/N A1004MS24P1 (see table F), which is part of controller kit P/N 

6BSB000929 or 930.       

• The process signal received by Input #1 will be compared to the process set-point, based on the 

deviation, the controller will energize/de-energize the slide valve solenoid coils to load/unload the 

compressor for maintaining the user defined set-point.   

• The end user will have to install a power supply with a 5VDC supply power output for the pressure 

transducer (recommend TDK Lambda DSP10-5). 

 

Input #2:  Discharge Pressure for Vi piston control (VFD Models 06ZC, 06ZF, and 06ZJ) 

Note:   For this feature to work the Vi Piston Control must be Enabled and the Slide Valve Control 

must be Disabled under the “Controller Setup” feature. 

• Input #2 is only required if controlling the Vi piston solenoid coil for 06Z VFD compressor models. 

• The 5 vdc pressure transducer is Carlyle Part# HK05YZ007 (See Chart G). 

• Use the transducer wire harness provided in the 6BSB000929 or 930 controller kit.  

• End User will have to install a power supply with a 5VDC supply power output for the pressure 

transducer (recommend TDK Lambda DSP10-5). 

The Vi piston valve is solenoid 

controlled and the following coil 

voltages can be applied….24vac, 

120vac, 240 vac. 
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Input #3:  Discharge Temperature Control 

• Input def ined for a 5K NTC Thermistor (Carlyle Part# 00PPG000008105A). 

• The thermistor profile is defined by Table D. 

• Input monitors discharge temperature and will override slide valve by continuously energizing output 

#2 if  discharge temperature > 200F and will continuously energize both output #1 and output #2 if  

discharge temperature > 215F.  

•  Input monitors discharge temperature and will trip the compressor off by de-energizing output #5, if 

motor temperature > 230F. 

• The temperature control points are defined in Table A & B.  

 

Input #4:  Dry Contact for Compressor Oil Protection 

• Input will be used as dry contact for an Oil Flow Switch (P/N 8BSB000475 and 8BSB000605) and Oil 

Level Switch (P/N 8CCB000742, or 8CCB000743) wired in series. 

• Oil f low and Oil level switches should be wired in series. If  either component opens due to a loss of oil 

f low and or level, input #4 will be in an open state, thus de-energizing output #5 and tripping the 

compressor off. 

Input #5: Compressor recognition signal (received from Master Controller)  

• Tells the CCM Controller that the compressor is on and running. 

• Slide Valve Control and Compressor Protection are activated when the CCM receives the recognition 
signal that the compressor is on. 

• CCM controller initiates a 120 second delay regarding monitoring input#1 (suction pressure or 
thermistor temperature). 

• CCM controller allows for a 15 second delay prior to beginning to monitor inputs and taking action 
for inputs #2, #3, and #4 (eliminate nuisance trips on startup). 

• When the compressor is off, there will be no oil flow.  Therefore, the oil flow switch will be open, 
causing output #5 to open, therefore not allowing the compressor to start.  Therefore, the controller 
must ignore the oil flow switch until the compressor is started and actual compressor oil flow is 
established, resulting in a closed oil flow switch. 
 

Input #6:  Motor Temperature Control 

Note:  The motor thermistor connection points are located in the compressors electrical box at 

terminals S1 and C.   In the event of a thermistor failure, a spare thermistor is available between S2 

and C terminal points. 

• Input def ined for the 5K NTC Thermistor that is embedded in the compressor motor windings. 

• The compressor motor thermistor profile is defined by Table D. 

• Input monitors the motor temperature and will open/close output #3, energizing/de-energizing a 

motor cooling solenoid valve for liquid injection if motor temperature > 240F.  

• Input monitors motor temperature and will override slide valve by continuously energizing output #2 if 

motor temperature > 245F and will continuously energize both output #1 and output #2 if motor 

temperature >260F.   

• Input monitors motor temperature and will trip the compressor off by de-energizing output #5, if motor 

temperature > 275F. 

• The temperature control points are defined in Table A & B.  
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NOTE:  Motor and Discharge (input #3 and #6) temperature thermistors 
will not display accurate temperature values until actual sensor 
conditions are above 130F.  The displayed values in the virtual BacView 

software will appear non-responsive until a reasonable temperature range 
is achieved. 

 

 

 

CCM Module Outputs  

NOTE:  The CCM outputs each require a SPST 24VAC relay as an interface between the CCM and the slide 

valve, Vi Piston and motor cooling solenoid coils.  These solenoid coils cannot be operated directly from the 

CCM Outputs. 

The CCM has 5 outputs rated for 24VAC, 1 amp continuous current and will be applied to control the 

following: 

• Slide Valve compressor unloader coils 

• Vi Piston solenoid coil 

• Motor Cooling Valve 

• Provides LED fault code indication 

• Provides compressor stop/start pilot duty control (enables the compressor to start) 

 

Output #1 & #2:  If Slide Valve Control is Enabled (Paragon 06TS, TT, TU, & TV Models) 

• Output #1 energizes/de-energizes Slide Valve Coil #1 for compressor capacity control. 

• Output #2 energizes/de-energizes Slide Valve Coil #2 for compressor capacity control. 

• Outputs #1 and #2 are directed to open/close, via the suction pressure or temperature signal received 

by Input #1, to maintain the refrigeration system’s process control set-point. 

 

Output #1:  If Vi Piston Control is Enabled (06ZC, ZF, & ZJ VFD Models) 

• Output #1 energizes to activate the Vi Piston.  This is based on the pressure ratio between the 

compressor suction and discharge pressures. 

• Output #2 is not used. 

 

Output #3: Open/Close Motor Cooling Valve 

• Energizes/de-energizes a motor cooling valve for liquid injection for motor cooling.  

• Energizes if Motor Temperature (Input #2) is > 240 and will stay energized until Motor Temperature is 

< 225F. 
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Output #4: LED Status indication for a Compressor Trip 

• Is normally open when the compressor has no fault conditions (the LED indicator light is off). 

• Will close, providing an LED blink code pattern, when a compressor fault condition arises as defined 

in Table C. 

• An alternative to the output #4 LED notification is the end user receiving the compressor faults via the 

CCM’s communication port when interfaced to the System Controller. 

 

Output #5: Enables the Compressor to Run 

• When output is closed (energized), the compressor is enabled to run and therefore there are no 
fault conditions. 

• Output must be part of Refrigeration System’s pilot duty Start/Stop Compressor circuit.   

• An alternative to output #5 is the end user receiving this compressor start/stop signal (run enable) 
via the CCM’s communication port to the System Controller. 

• Output will open (de-energize), tripping the compressor offline if the following fault conditions arise 
o High Discharge Temperature 
o High Motor Temperature 
o Low oil level 
o Low oil flow 
o Faulty pressure transducer (open or short) 
o Faulty thermistor (open or short) 

 

 

Controller Default Setting: 

The CCM controller comes configured with the following default setting.  These setting can be changed by the 

end user. 

CCM Default Setting 

Slide Valve Control: Enabled Upper Dead band-B: 2 F 

Compressor Protection: Enabled Upper Dead band-A: 1 F 

Upper Dead band-B: 2 psig Lower  Dead band-A: 1 F 

Upper Dead band-A: 1 psig Lower Dead band-B: 2 F 

Lower  Dead band-A: 1 psig Suction Pressure set-point: 30 psig 

Lower Dead band-B: 2 psig Temperature set-point: 35F 
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CCM Control Points 
 

 
Motor and Discharge Temperature Control Points 

 
 

ALC Controller 

 

 

Injection On (°F ) 

 

Injection Off (°F) 

 

Shutdown 

Compressor (°F)  

 

Manually Reset 

Compressor (°F)  

 

Time Delay required before 

manual reset (sec) 

Discharge Temp 

(Td) 

NA NA  Td > 225 Td < 175 30 

Motor Cooling 

Temp (Tm) 

Tm > 240 Tm < 225 Tm > 270 Tm < 225 30 

 
 
      Table A 
 
 
 
 
 

Slide Valve Override Control Points 
 

 

ALC Contro ller 

 

 

Restric t Furthe r Compre ss or Unloa ding 

              Energize d SV Coil #2 continuous ly 
(°F) 

 

Fully Load Compres s or and restric t unload ing below 100%   

Energize SV Coil #1 and Coil #2  continuous ly 
(°F) 

 

  *SV – Discharge 
Temp  (Td) 

 

                        200 < Td < 215 

    (discontinue SV override when Td < 198F) 

 

                                       Td > 215F  

               (discontinue SV override when Td < 213F) 

    

 *SV – Motor Cooling       
Temp  (Tm)  

 

                          245 < Tm < 260 

      (discontinue SV override when Tm < 243F) 

 

                                              Tm > 260F  

                       (discontinue SV override when Tm < 258F) 

 *SV – Slide Valve 

 

Table B 
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Sensor Profile  

5K NTC Thermistor, Carlyle Part# 00PPG000008105A.   The DC voltage can be measure across the 
thermistor inputs on the CCM, and using the table below, can be converted to a temperature. 
 
 

 
 

Table D 

 
 
 
The 5vdc suction pressure transducer sensor, Carlyle Part# HK05YZ003.  The DC voltage can be 
measured across the Sig and Gnd terminals, and using the table below, can be converted to a pressure. 
PSIG = 33 * VDC – 16.5 

 
       

             Chart E 
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The NTC Thermistor Sensor, Carlyle Part# A1004MS24P1.  The DC voltage can be measure across the 
thermistor inputs on the CCM, and using the chart below, can be converted to a temperature. 

 

 
          Chart F 

 
The 5vdc discharge pressure transducer sensor, Carlyle Part# HK05YZ007.  The DC voltage can be 
measured across the Sig and Gnd terminals, and using the table below, can be converted to a pressure.  
PSIG = 101.594 * VDC - 47.33 

 
 
 Chart G  
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CCM Layout and Interface: 

 

Note: 

 
The I/O Zone Installation Guide is for controller specifications, mounting requirements, and 

electrical requirements and installation. 

 

The I/O Zone Integration guide is for instruction regarding using the CCM with Network Protocols.   

 

• The CCM comes with Carlyle software pre downloaded to the module.  This software is 

conf igured specifically for the Paragon and 06Z VFD screw compressors models and the module 

inputs/outputs have been designated and assigned to work with and operate Carlyle control 

components only. 

 

• The CCM module should be mounted in a protective environment, typically installed inside the 

ref rigeration system main electrical control box. 

 

• Review the IO Zone Installation Guide prior to installing the I/O 560 Controller. 
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CCM Software version 1.5 (for TS/TT/TU/TV models only) 
 

 
 

 

 

 
 

 

 

orm. TT. TU, 1'V ....... 

INPUT 
SETll'ORK COll~ECT ION FO 

lfOOl!US. BACNET , 112. LONWORKS 

rUSTOW.ER SUPPlIE O· 
5VOCSUPPLT POll'E R INPUT 
TO PRESS URE TRANSDUCER 

PIN HK0 ~ll0003) 

I 
PR ESSUIH TRAN SOUCE 

!PIN H~0~H0003J 
OR 

TEltPE R.1,TU RETHE RMISTOR 
SK NTC MOTOR f[MP[ RATUAE SEN SOR lP/N A1004 1tS24P1 J t SI GN ~L 

CAB LE JNTEll:FACE CON N[CTI O 
FROM PC M TO LAPTOP 

PI NUS6 -L 

DETAIL 
l}NP UTIZI PROC ESS CO NTRO\~:~~~E~g !--"'c_0'cNO"-------i--,j 

t SIG~AL 
-GNO 

~SIGNAL 
· GND 

~sIGN.i,L~-----------------+--<i 
-G11or------------------t::::'""I 

'IJ R[ THE SIIfCHES IN SEIi][ 
C!NPUlt l l 

OIL FLOW SWJTCI - - IL LEVEL SIITCHE S 
IPIN 86S6000'75) tPI N HK 13LB00,1 

OR R 
IP/Ii 89$80006051 tPI N 8((6000 1 4 ◄ /l A3 

-GND 

UN RECOGNITI ON SIGNU FROM 
tu.STER CONTROL LER 
t!NPU 1 15J 

A!IUAL RE SET 6UTTON 
({!IPU T t 6J 
PIH C2l -0'1' -KI O 

OUTPUT 
2l V.1,C SUPPLT POl'ER TO PCM MODU LE 

OMPRESSOR ' OK TO STA Rl ' 
ON/OFF CO NTROL SWITCH 
L[O IND ICHI ON LI GHT 
!OUTPU T H I 
2A VAC 
Pf!i 20(80 

OMP~ ESSOII FAUU CODE LE O 
INDI CATI ON llGHT 
[OUTPUT ii~ I 
2lVAC 
PJN20C8•5 

CUSTOM[R 
SUPP LIED: 

EL AY CO IL t3 
EL H COIL 11:2 
EL AY COIL lfl 

2~ VA( SUPPU POI ER TO BUS 

CDCARL YL E SOFTW AR E VER SIO 1. 5 

I /0 ZON E 560 
• - D0- S 

:::~:t~~ ~·, ~::,:::. == ::; 
~:.' .. Uht EIO IDQ TH ( : ooz1 , ; · Mo, • - D0- l . -

"·' •' "" .... 

CAR LYL E SOFTWAR E VERSION 1 SCD 

IIOTOII COOL I MG 
'OLVE SOlE NO ID COIL 

·□· . . . . 
O I 
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CCM Software version 2.0 (for TS/TT/TU/TV & 06ZC, ZF, ZJ models) 

 

 
 

 
 

 

oezx:. oezF. oezJ 
l'Rl llllllLS 

O&TS. TT. TU, TV 
IIJDB.S 

] SC HARG[ TEMP l [ll 
11 A JNCH Sl1E 

INPUT 
ll[Tl'ORK COHN [CTION FO 

MOOeus. OA( tl[f. N2. LON• ORM S 

rUSTOMER SUPPLIE O· 
5VOCS UPPL TPOW[ R IN PUT 
TO PRESS URE TRANSDUC ER 

PIN HK0 HZ000ll 

SUCTJONPRESSUR ETRANSOUCE 
I PIii HKO~T1OO03J 

OR 
TEltP[RATUR [ THE RKI STOR 

CAB LE JIHE RFAC[ CON NECfl O 
FR0"4 PCM TO LA PTOP 

PIHUSS -L 

lPJNA. 100411.S24Pll t S! GPI AL 
PROCESS CONTROL 1 ~~~~~E~ ~ ~ i--"'-':_G~ND'-'----- --f'---,j 

· , ~SIGliAL 

·- .,__,__,-----~"~'--,,...~,,,----- - ------------t---"I I /0 ZON E 560 
•SIGN.i.L~ --------- -------- -+-tl 

-GND 

WI RE THE SJ'ITCHE S i ll SERlE 
! JHPUlt t J 

IL LE VEL SWITCHE S 
IPIN HK13L60041 • !PI N 6CC6O0O 1U !1A3 

CAR L LE SO FTWA RE VERS I O 2. 0 

UN RECOGNITI ON SIGNll FROM 
MA.STE R CONTROL LE R 
I INPU 1 t 51 

OUTPUT 
2 ◄ VAC SUPPLY POU R TO PCM MODULE 

OM?R ESSOR ' Ok TO STA Rl ' 
OtilOH CONf ROL SWITCH 
LEO IN DICHI ON LI GHT 
!OUTPU T B l 
2A VAC 
Pl 20(843 

0.II PR ESSOR FAULT COD[ LE D 
INDICATION LIGHT 
fOUTP UT II~ I 
llV•C 
P/NlOC8•S 

CUSTOM ER 
SUPP LIED: 

ELAT CO IL 13 
EL AY COIL #2 
EL AT COIL 111 

24 VJ..C SUPPLY POIER TO eus 

• - D0- 5 

;;~~~~:~ ~::,~::. == ::: 
~:: .. llht ~UJ100 nH , on,o; · N

4
, ·= 00: 2 

,i.1 ., ,1.. , .. ., 

CA RLY LE SOFT WA RE VERS ION 2. 0 

SllOE VA LVE CO NlROL FO 
061S. TT . TU . TV .IIODELS 

MOTOR COOL ING 
VU VE SOL ENO ID COIL 

VI PISTON CO NT RO L fOR 06IC, 
O6ZF, O6ZJVFDMOOEL S 

·□· . . . . 
• I 
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How to Wire the Inputs for Pressure Transducer, Thermistor, or Dry Contact 

 

 

 

 

 

 

 

 

 

 

 

White Wire 

Black Wire 

5vdc  

Power 

Supply 

1 Verify that the 1/0 Zone"s power and comm unications connect ions work properly. 

2 Pull the screw terminal connector from the controller's power termina ls labeled Gnd and Hot. 

3 Connect the input wiring to the screw terminals on the 1/0 Zone. 

NOTES 

o Connect the shield wire to the Gnd terminal with the ground wire. 

Any input 

r--:::::===i.--------1 IN 
Any input 

2 wir e 
V Out I Nl-1 or IN-2 

only 

n/ ,c Gnd 

I INl- ' I or N-2 
3 wire V 

I 
0 ly 

Gnd 

4 wire V Out ~ IN- 1 or IN -2 
only 

□ 
Out - Gnd 

--
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CCM Input #1 installation: 

 

The CCM is designed to work with the Carlyle suction pressure transducer (Part# HK05YZ003) or 5K 

NTC thermistor (Part# A1004MS24P1). See charts E & F. 

  

To connect the (3 WIRE) pressure transducers to the module a transducer harness assembly, equipped 

with 15f t of shielded cable is available under Carlyle kit 6BSB000929 & 930. The wire harness will plug 

directly in the transducer and has the following wire designations:   

 

• The RED wire connects to the +5 vdc supply power (power supply not provided, recommend TDK 

Lambda, p/n: DSP10-5). 

• The WHITE wire is the signal wire and connects to the IN-1 terminal location on the CCM 

controller. 

• The BLACK wire connects to the GND input on the CCM controller. 

 
Carlyle Part# HK05YZ003    Carlyle Part# A1004MS24P1  

Pressure Transducer     5K NTC Thermistor 

    

 

 

The NTC temperature thermistor, A1004MS24P1, input is NOT polarity sensitive and will connect to the 

IN-1 and GND (use if  the process control set-point is “Temperature” based). 

 

Set the configuration jumper for input #1 depending on if the control set-point will be measured via 

Pressure or Temperature.  The jumper comes installed on the CCM and may already be in the correct 

position. 

 

 
 

 

Place the configuration jumper to this 

position if the Process Control Variable 

is a thermistor sensor for Input #1.    

 

OR 
 

Place the configuration jumper to this 

position if the Process Control Variable 

is a 0-5 vdc Pressure Transducer sensor 

for Input #1.    

 

-

M-------------IBif1r---------~~-­

s1a1 n1ess Stee l Tube (swaged) 
0.156" ODx 1" lg. x 0.010'' wall r0.250" 

L ,.soo··_J 
PVC Jacketed Cable 

AWG#24, UL 209680'C/300V, 
0. 125" NOM. OD on cable Jacket, Black 

0.156" 

NTC Thermtstor(epoxy-coated chip), 
Epoxy potted In moisture-resistant subassembly, 

10KO :t 0.88%@ 2S'C, ±0.2"C from 0-70"C. 
25/85 Beta = 3976, ATP Curve "Z" 
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CCM Input #2 (Discharge Pressure): 

 

This input is only used/required if the CCM controller is being applied with 06ZC, 06ZF, and 06ZJ VFD 

compressor models. The Vi Piston Control must be enabled in the controller configuration setup.   

 

To connect the (3 WIRE) pressure transducers to the module a transducer harness assembly, equipped 

with 15f t of shielded cable is available under Carlyle kit 6BSB000929 & 930 The wire harness will plug 

directly in the transducer and has the following wire designations:   

 

• The RED wire connects to the +5 vdc supply power (power supply not provided, recommend TDK 

Lambda, p/n: DSP10-5). 

• The WHITE wire is the signal wire and connects to the IN-1 terminal location on the CCM 

controller. 

• The BLACK wire connects to the GND input on the CCM controller. 

  

 
 

Carlyle Part# HK05YZ007  

Discharge Pressure Transducer 

 
 

 

 

 

 

 

 

Place the configuration jumper to this 

position if a 0-5 vdc pressure transducer 

is used for Vi piston control.    
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CCM Input #3: 

 
This input monitors the compressor discharge temperature and uses the 5K NTC thermistor (Part# 

00PPG000008105A) which should install in the compressor’s High Side Discharge Temperature Well as 

shown below.  The sensor’s control and trip set-points are defined in Tables A & B. 

 

 

 

 

 

 

 

Discharge Temperature Sensor (Part# 00PPG000008105A) 

 
 

 

 

 

 

 

HI GH SI E TE P WE LL 
114 I NC H SAE 

HI GH SI DE 
PR ESS RE O TS 
11,i lt,CH FL ' RE 

1-1 18 I CH ODS 
ECOrWM I ZE POR T 

I CITY co H ROL 
SO LE tW I S 
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CCM Input #4: 

 

The CCM dry contact input #4 is designed to work with the following Carlyle Oil Protection devices to 

protect the compressor from a loss of oil condition. The Carlyle Oil Level Switch and Oil flow Switch 

should be wired in series to the CCM Controller at input #4 dry contacts. If  either switch opens, the CCM 

will trip the compressor off-line in 15 seconds. 

 

Oil Level Switch, Electrical Rating is 20VA, P/N 8CCB000743 (115vac) & 8CCB000744 (230vac). The oil 

level switch will wire to the CCM Controller input #4 dry contacts and will wire in series with the Carlyle Oil 

f low Switch.   

 

                   Oil Level Switch     Oil Level Switch/Sensor 
    P/N 8CCB000743 & 8CCB000744                                       P/N 8BTB000311 or HK13LB004 
    P/N 8CCB000742 (sensor fitting)                      P/N 00PPG000011400A (06Z models only) 

 
 

 

The Carlyle oil f low switch is P/N 8BSB000475 for R134a applications or P/N 8BSB000605 for R404a 

applications.  The oil f low switch will wire to the CCM Controller input #4 dry contacts and will wire in 

series with the Carlyle Oil level Switch. 

 

 
 

Flow Switch Ratings 

VA Volts AMPS AC AMPS DC 

20 

0 - 30 0.4 0.3 

120 0.17 0.13 

240 0.08 0.06 
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CCM Input #5: 

 

Input #5 is a dry contact circuit which is a Run Recognition signal input for the CCM.  A Run Recognition 

signal f rom the System Controller to the CCM is required. Upon a compressor start, the System Controller 

must close input circuit #5 to activate the Slide Valve and Compressor Protection programs. If  the 

compressor trips off or is manually turned off, the Run Recognition signal will open, identifying to the 

CCM the compressor is not operating, thus deactivating the Slide Valve and Compressor Protection 

programs. 

 

 

 
 

 

 

CCM Input #6 

 

Two 5K NTC motor thermistors are embedded in the compressor motor windings. The motor thermistor 

connection points are in the compressors electrical box at terminals S1 and C.   Wire S1 and C terminals 

to CCM Input #2.   In the event of a thermistor failure, a spare thermistor is available between S2 and C 

terminal points.    
  

 
 

 

User must set the configuration jumper 

to this position for Input #5.  This 

configures Input #5 as a Dry Contact. 

Failure to do so will result in input #5 not 

working correctly. 

 

S1 

C 

S2 
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CCM outputs #1 & #2: 

 

CCM Output #1 and #2 will control unloader coil #1 and #2 for slide valve capacity control for all 

Paragon compressor models 06TS, TT, TU, and TV if slide valve capacity control is selected 

during the controller configuration setup. 

 

OR 
 

If the CCM controller is being applied with 06ZC, 06ZF, and 06ZJ VFD compressor models, then 

CCM Output #1 will control the Vi Piston solenoid coil.  The Vi piston control feature must be 

selected in the controller configuration setup. 

 

CCM output #2 will not be required if Vi piston control is enabled and active. 

 

Note:  All CCM outputs are rated for 24vac @ 1 amp. 

 

CCM outputs #1 and #2 are not capable to drive the Carlyle unloader solenoid coils directly (see table for 

available Carlyle solenoid coils).  A SPST or DPDT 24vac relay must be installed to interface between the 

CCM and the solenoid coils.  CCM output #1 and #2 must go with Solenoid #1 and Solenoid #2 

respectively as shown in the compressor detail below.   

 

 

 
 

 

 

 

       Loads Comp         Unloads Comp     Freezes Unloading 

 
 

 

 

 

 

SUCTION 
TEMPERATURE 

SOL.ENOID2 

!INCREASE 
CAPACIITV 

SOLENOIID #1 Energized 

SOLENOIID #2 Eriergi~ed 

MOTOR 
TEMPERATURE 

--'-'- SENSOR 1 
~...- COMMON 

MOTOR 
TEMPERATURE 
SENSOR2 

DECREASE 
CAPACIITY 

De-llEnerg·~ed 

De-lEnergized 

IPARTIAIL~ 

De-Energized 

IE nerg 112:ed 
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CCM output #3: 

 

CCM output #3 controls the compressor’s motor cooling valve for liquid injection into the compressor’s 

suction line for motor cooling (see Table A).  CCM output #3 is not capable to drive the Carlyle motor 

cooling solenoid coil directly, but a 24vac relay is required in the same way as noted for Outputs #1 and 

#2 for Slide Valve control. 

 

CCM output #4: 

  

CCM output #4 provides LED fault indication for a compressor trip and or sensor fault.  The Carlyle 

controls package provides a Red LED indicator light that the installer should wire directly into output #4 

and GND.  Panel-mount the LED indicator to the control panel or somewhere accessible/visible to provide 

fault status of the CCM as noted in the table below.   

 

NOTE:  A manual RESET must be initiated in the CCM Controller following 

clearing of any fault condition noted in the table below.  A manual reset can only 

be accomplished via connecting a laptop to the CCM module via the Carlyle 

interface cable P/N USB-L and the Virtual BacView software. 

 

 

 

 

Fault indication table for software version 2.0 

 Fault Description LED Indication (Output #4) Output #5 Compressor 
Manual 
Reset 

Required 

High Discharge Temperature Trip Solid Red Open/De-energized OFF Yes 

High Motor Temperature Trip Constant Blinking Open/De-energized OFF Yes 

Compressor Oil Trip One blink & 2 second pause Open/De-energized OFF Yes 

Faulty Suction Transducer/Thermistor 

Sensor 
Two blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Temperature 

Thermistor 
Four blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Transducer Five blinks & 2 second pause Open/De-energized OFF Yes 

 

 

Fault indication table for software version 1.5 

Fault Description LED Indication (Output #4) Output #5 Compressor 
Manual 
Reset 

Required 

High Discharge Temperature Trip Solid Red Open/De-energized OFF Yes 

High Motor Temperature Trip Constant Blinking Open/De-energized OFF Yes 

Compressor Oil Trip One blink & 2 second pause Open/De-energized OFF Yes 

Faulty Transducer/Thermistor Sensor Two blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

Faulty Discharge Temperature 

Thermistor 
Four blinks & 2 second pause Open/De-energized OFF Yes 
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CCM output #5: 

 

CCM output #5 is closed when there are no compressor fault conditions in and the compressor is 

operational and ready to start.  This output must be part of the pilot duty refrigeration system start/stop 

circuit.  The Output will open (de-energize), tripping the compressor offline, for the following fault 

conditions: 

o High Discharge Temperature 
o High Motor Temperature 
o Low oil level 
o Low oil flow 
o Faulty pressure transducer (open or short) 
o Faulty thermistor (open or short) 

 

The Carlyle controls package provides a Green LED indicator light that the installer should wire directly 

into output #5 and GND, panel-mount the LED indicator to the control panel or somewhere 

accessible/visible for easy identification.   When the LED light is lit, this indicates the compressor has no 

fault codes and is ready to be operated/started. 

 

   24vac Indicator Light 

 

 
 
Slide Valve Override 
 
If  the end user prefers to use the System Controller and not the Carlyle CCM to operate the compressor’s 
slide valve for capacity control, the CCM must still be intergrade in with the Slide Valve unloader coils to 
provide compressor override protection in-case the motor and or discharge temperatures elevate above 
the allow limits defined in Table B.  See wiring diagram below. 

 
 

Slide Valve Override Control Points 
 

 

ALC Contro ller 

 

 

Restric t Furthe r Compre ss or Unloa ding 

              Energize d SV Coil #2 continuous ly 
(°F) 

 

Fully Load Compres s or and restric t unload ing below 100%   

Energize SV Coil #1 and Coil #2  continuous ly 
(°F) 

 

  *SV – Discharge 

Temp  (Td) 

 

                        200 < Td < 215 

    (discontinue SV override when Td < 198F) 

 

                                       Td > 215F  

               (discontinue SV override when Td < 213F) 

    

 *SV – Motor Cooling       
Temp  ™  

 

                          245 < Tm < 260 

      (discontinue SV override when Tm < 243F) 

 

                                              Tm > 260F  

                       (discontinue SV override when Tm < 258F) 

 *SV – Slide Valve 

      Table B 
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Slide Valve Wiring Diagram with System Controller 
 

This diagram only applies if the CCM will not be used to control the Compressor Slide Valve for capacity 
control, but the System’s Master Controller will perform slide valve control function.  This diagram still 
allows for the CCM to override the slide valve coils #1and #2 for motor and discharge temperature 
protection.  

 

 
 

     Motor Temperature Sensor Input 
 
     Discharge Temperature Sensor Input 
 

 
 
 
 

 
                                                           

 

                      
 
            24 Vac Relay Switches (Output 24/120/240 Vac) 
 

 
 
 
 

 
 
 
 

 
 
                              System Controller            
 

 
SV Coil #1 
 
 

 
 
 
 

SV Coil #2 
 
 
 

 

Slide Valve Override 

Output #1     Output #2       

Supply Power 24/120/240 Vac 

 

SV Coil #1 (Capacity Control) 

SV Coil #2 (Capacity Control) 

I/OZ 560 Module 
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CCM Controller Display Features 

 
 

To configure and display the CCM inputs, outputs, and fault codes using your laptop 
computer, the virtual BacView software must be installed.  This software can be 
downloaded from www.carlylecompressor.com website.   An interface cable, Carlyle 
P/N USB-L, is required to communicate the laptop to the CCM Controller. 

 
 

 
 

 
 
 
 

 
 

 
 

 
 
  
  

 
 
 

 

4-pin connection port for the 

USB-L interface cable. 

The Virtual BACview® application s imu lates the BACview® 6 Handheld keypad/ display device_ Run the Virtual 
BACview® application on a laptop t hat is connected to the controller_ 

Connect the USB-Link to the computer and to the controlle~s Local Access Port. 

Connect to 
·USB port 

c rJm:::==~ 
7 3/4 in. 

USB Link 

Connect to 
Local Access port 

12 ft 

http://www.carlylecompressor.com/
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General Installation Pictorials (for example only) 
 

 

 
 

 
 

Three customer supplied relays 
are required as an electrical go­
between for the PCM Controller 
and the motor cooling valve 
and the slide valve unloader 
coils #1 and #2. 
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A Suctio.1 Pressure Transducer or an 
NTC Temperature $ensor will provide 
input to the PCM Controller to modulate 
compressor unloading {slids valve) to 
maintain the process control set-point. 

~

~-------:.:-_-,-.-,.-_---~--
f.l lW"CCI • 1'"" ,c;o,,r ., .. _ - r-.... r.-• mr- o.'r 

' 

Slide Valve Solenoid Coils l\!1 and #2 
are controlled by the PCM Controller to 
maintain the process control set-point. 
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Motor Cooling V:::i lvc ins:~ 11s 
in the Suction Line. The 
PCM Controlbr will control 
the valve to inject liquid 
refrigerant to prevent 
compressor motor over­
heating. 

r ~.-~ ,....,....., 

the compressor supply linE 
from the oi sep.aratot to thE 
compressor. 

And the oil lc\•ol switch, (not 
s;, o•,vM , mounts in ti'to O il 
Scporator to monitor oil level. 

Both components in, ut into 
the PCM Controller. Tne PCM 
v,·i11 monitor oil flO'.V and oil 
level and tr'p the compressor 
off-line to protect the 
compressor from a los.s of oil 
condition. 
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LED Indicators are provided in the CCM Controller Kit.  Install labels next to each LED 
light identifying the indication.  
 

Place adhesive label in a location next to the CCM Controller so it is visible for 

Field Service and Refrigeration Technicians.   

Compressor Fautt 

rJ 
C..11y.e ~ l>att No VQbtSO ~ C,.,110,e S14.-011J 

C<nrouc, f a~ 1rw1r..1,hon fable 

LEO ~"'-
f a<A o.t;criptio,,, lftd.:•- tl.n'$1,)fl ~ 

COuf ...... N> ~.-$) --r-,~ ......... °""' "" 
~M(IIOII~ ..._. 

°"" "" ,,.. -COn'!Oo~OI ~- "" 
,_ 

""'" orLe,,,ri,11fllP ...... --· '"""' .,... 
,...,_ --, __ 

(lt't~ lll•-MQrit,,p,,,ttf: -
""'" 

'ffS 

'fS 

m 

HS 

.,. 

.. , 

,r 

., 
' .. "" ,_ 
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CCM Controller, LonCEM Replacement Section 

Software Version 3.0 
The LonCEM package consists of the following items: 

 

 

The LonCEM Kit compared to the CCM Kit: 

 

 

 

 

 

 

 

Item I 
1 I 
2 I 
3 I 
4 I 
5 I 
6 I 
7 I 
8 I 

Item Description 

1 

2 

3 

4 

5 

6 

7 

8 

Controller 

Suction Transducer 

Discharge & Oil Pressure Transducer 

Transducer Wire Harness 

Discharge Temperature Thermistor 

Discharge fitt ing 7/ 16"-20 to 1/4" NPT x 1.3" L 

Suct ion fitt ing 7/16" -20 to 1/4" NPT x 3.7" L 

Cross fitting (Suction & Discharge) 

Item 1 - Cont roller 

Item 5 - Discharge 
Temperature Sensor 

Description 
LonCEM Kit 

P/N 
QTY 

Cont roller 3TA1061 1 

Suct ion Transd ucer HK0SVZ003 1 

Discharge & Oil Pressure Transducer HK0SVZ007 2 

Transducer Wire Harness 06TA6800075 3 

Discharge Temperature Therm istor HH79NZ065 1 

Discharge fitting 7/16" -20 to 1/4" NPT x 1.3" L DD08SA051 1 

Suct ion fitting 7/ 16" -20 to 1/4" NPT x 3.7" L 

Cross fitti ng (Suct ion & Discharge) 

Item 1 - Cont roller 

DD085A052 1 

DD17SA051 2 

Item 5 - Discharge 
Temperature Sensor 

lonCEM Kit 
QTY 

P/N 
3TA1061 1 

HK0SYZ003 1 

HK0SYZ007 2 

06TA680007S 3 

HH79NZ065 1 

DD08SA051 1 

DD08SA052 1 

DD17SA051 2 

Item 4 - Transducer 
Wire Harness 

CCM kit 

P/N 
QTY 

6B5B000928 1 

Not Required 0 

HK0SYZ007 2 

06TA6800075 2 

HH79NZ065 1 

DD08SA051 1 

Not Required 0 

DD17SA051 1 

Item 4 - Transducer 
Wi re Harness 

...,,, 
Suet. PrHs. T...,..._ 

(SuclionhJS 
BueOotonbbd. .... ) 

74mm Compressor Installation 

fltffl7 -~Mfilling 

Figure 1. Suction and Discharge Fittings 

74mm Compressor Installation 

Figure 1. Suction and Discharge Fittings 

'""' !Jisch.. Press.. 
Tr>n,_ 

(no speaall malting on 

""'""'°"' 

=l 
Dtsc:h. PrHS. r,..,.._ 

(no special m.vting on 
tranlduc«) 

-· '"""""' Adapt«Fnng 
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Inputs and Outputs of the LonCEM Module: 

 

 

 

 

• Supply power input voltage (240, 120, L1 and Com) 

• Slimits - System safety control loop. Must be closed to allow compressor to start via CR l , CR2 

• Ccall - ca ll fo r cooling input signal from System Controller 

INPUTS 
Suction, Oil , and 
Discharge Pressure 

Motor Temperature 

Discharge Temperature 

Pd - Po > 50 ... change oil 
fi lter 

Po - Ps < 45 ••• oil flow 
rate too low. 

Shutdown on high motor 
or discharge temp 

• 
., I 
.,, 1 
• ,, 
'i 

I! ~ 

• 

s.- c.,.. 

.. ·--
"' --.... 
.. OI -~ ""' 
r• =· 
f 2 ..... -"" """"" !! 

ll(E'TWICJA[ 

• F.NF!~NET ... ,,. 
" C"Pr~•r.r,,._. 

LcnWDru9 Nltworl 

ft.Carlyle .,. ""' 
r, '\' at2 

Sa..~"K!'Canml l;b:lllc 

DtAGNOSnc COOES ·~ ""~ 
OOOE txXlE OEFNfJON 

Rt.-entiRtl,tat~1 
UqD 

Sarcty~·~oi-n . ~~~ ,, 
UNL . ~1,l-~T-11"1) . • ~Qh tiatll ICfflPfflAIHI ., OOL 

7 C01mveuu.iU~ .. , MelfWTh1ti'i'dl!I' ,,, 
•.,';I OhoeM:ft Ohtrmll!Q' "' .. , !:atb'll"nl•u,..ra,cr -~ QIP'rlll'J.-~ Au.I .. , CIJWrtt~Stnm ;-~. ·• COOED 

• 

A :0 Sec-ond Time-De]:iy 11,,e;tween Comp Fe s l" S tm-ts i Built Into the Module 

Re,,;et Contact;.• 
(Optio 

B!PSiLPs- ·vsR• 

SudiDn 
ii'J'e;s:nre Eimi,, Cc-,11 24(1\f 120\f Cam 

• c..n 

..... 
I-

I-

I-

I-

I-

I-

I-

I-
• -. :sRvc;; 

., 

il.,L1: 
XI, C...nct!rCoil 

Dtdwf,e 
?re;sUJ"e 

Pll.r C=t.otm- Co'1 

Oil 
!?!»_;sure 

Motor 
Temp 

i)isc:lwg•' • 
Te11:p 

·=ea 

N'otes: 

1, • ,1 
• • L<mWorlci 

Coour.1lllic· lioc 

,, 
L M 1' 

i.q ' 

Li.q D 

UN 

Oil 
EOIIll 

VI 

.1\L 

1. Camections "or Motor Temp, Discbar;ge• lf emp. and elon cammunica'lians · e all polarily insensitive. 
2 . L 1 must be jumpe.recH o 240V ,or 120\I ~ pendilg an line v ge .. The drawmg shows " ng for 120V. 

input is used to pcmer 1he alarm output 
3. The compres.sar is loaded when the solenoid is energiz.ed .and unfoa--ded ~lhen de-enetgized. 

l 1 

4 . A nor ly d osed ·set of ,cantacts can be added to r,eset power to he mad!E. Useful for remotely resetting a 
module aul an an m Fab e 

5. The d iagnostic alarm code is flashed by e yellow light durmg a campre,ssor al aim. 
16. The ·system safet ies an: monitored an e Sl mits lnpul. This input aciually po'l'i'elS lhe• oontactor aU1pUt and is 

switched oough the module. See section 1 .2 far details ,on lhe addit ional required system safeties. 
7 . A Yciltage S1ens ing re.lay (VSR) (or an ,equiYalent method) shcdd be used io deteci ·- power is last to the l ine side 

lhe ,contactor l i.e . cir,cu':i break.er has !ripped) . 

OUTPUTS 
CR1 /CR2 start compressor 
swi tches. 

L iq M & :Liq D liquid Injection 

UNL - Unload to reduce motor 
temperature .... only function. 

OIL - energize oil and 
economizer solenoid valves 
upon a compressor start 

VI energized automatically if 
pressure rat io PR > 5.0 
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Controller Functionality Differences: 

 

 

 

Comparing Inputs (LonCEM and CCM Module): 

 

 

 

 

 

---- ---- . .. . .. 

__ :• : 1/0ZONIHO 

Supply voltage to power the CCM is 24vac only. All outputs are 24vac. 

CCM controller does not have 120/240 vac input/output. 

The CCM does not have internal CR1/CR2 compressor start contactors to 
start the compressor. 

The CCM does not have available outputs to energize the isolation solenoid 
valves, upon a compressor start, for the oil line, economizer line, and the 

liquid injection line. The System Controller will have to energize these 

isolation solenoid valves upon a compressor start. 

• No suction pressure transducer requ ired. Suction pressure w ill be a fixed 
set-point inputted by the user. 

• A separate 5 vdc power supply will be required for the pressure 

transducers . 

. .. ··---· =-
• " - ,®---

• An intermediate relay will be required to be installed between the CCM and 

solenoid coi ls for Vi Valve, Unloader, and liquid injection valve if their coil 
voltages are 120vac or 240vac. 5;-g. ~ €_;-

Suction pressure will be a 
user defined Input for the 
CCM, and a physical 

press ure transducer is not 
required. 

Input #1: Oil Pressure 
Input #2: Discharge Pressure 
Input #3: Motor Temperature 
Input #4: Dry Contact for oil flow switch 
Input #5: Run Recognition signal (Ccall) 
Input #6: Discharge Temperature 

If us ing the Network, w ill have 
to re-configure to ModBus, 
BacNet . Or purchase Lo nWorks 
ha rdware to interface with 
PCM module. 

5'.. C- E N E R N E T 2.a 120 Lt Co11 
C•t,•~•0•• . ., 

I I 1.cnw .... •- , I I I PWR 

=. ~ Carlyle .,, .,., ~ -
Dllc:hlrtil So.. Ccr-.-ot...,.. t, \11' CR 2 ~ _ 

The LonCem module uses Ccall input 
(Call fo r Cool ing). The CCM module 
Input #5 is a Run Recogn iti on signal. 
Rack Controller closes th is dry input 

r---t-----..J w hen a Ca ll for Cooling and the 
compressors starts. Let's the CCM 
Module know the compressor is 
running and to start moni toring the 
inputs/outputs. 
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Comparing Outputs (LonCEM and CCM Module): 

 

 

 

Power, Ccall and Slimit: 

 

 

 

• 
CRl - Supplies powe.r to the comp.-essor contactor. CCM Module doe.s 
not have th is com pressor XL start contactor. 

1'40 120 LI Com 

I ' 

,,~ Cll 1 

...... CR2 

•• UqM 

~.-~ 1.kiD 

l ,~ UNl 

..... OIL 

.,,) 
VI 

·- ALM 

-.!:• COCll:D 

.. ,. 
PWR 

I-

I- J 
-

I-
--, _, 

I- -• ..----, 

I- ~ 
f--

_ .,__ 
j 

I- --
I- -~-

' 4,.sR\IC 

-----
.. .. 

CR2 - Supp lies power to the compre-sso r contactor fo r PW Start. CCM 
1f;;t odule doe.s not have t his com tp:ressor PV/ st a rt co ntactor. 

Liquid M & Liq Da re typica lly w ired in p.arallel to ,energiz.e an inject ion 

cool i.ng valve i.nt o econom izer po rt to l"educe M o tor and O~s.d, arce 
temperature. CCM Mod u1e0 u-qJ ut #3 will pe,rfo rm th is sa me functio n. 

Mot or an d Discharge temp cont ro l lim rts will b e i.n the softwa re. 

UNL - The LonCEM m odule w ill control the unloader t o help m ain ta in 

moto r te mperat ure. De-energi2es the un loader if mot o r te mp > 220F. The 
CCM pe-rforms t his funct io n v ia Output #·2 

Oil - The l onCEM Oil and Eco nom ize.r isolat io n so lenoid coils w ill ene.rgize 

------ up.o n a compresso r sta.rt . Th e CCM controlle r d oes mot have this 
ca p ability. The Rack Centro e r will have to pe rform. 

Vi - CCM cont ro lle r will cont rol t he V i sole-no id co il sa me as t he Lo nCEM 

(CCM 0 utput#l l. 

ALM- for Lo nCEM module. The PCM Output #4 is. the a la rm o utput 

indicato r light. Will b li.nk a set flash code to i.nd icate the type of fa ult . 

SRVC - ls a n induction light t hat t he Network/Softwa.re is not functio ning 

and LonCem module should b-e replaced. CCM Module does not re(luire 
t his fau lt condit io n. 

•Cul - Power from RMCC Board # 1 Output -1.. ..... CCM oclule has a run recognition signal, Input #5 Dry Contact. System controller closes 
this dry contact upon a call for cooling to start th compressor. The closur of this dry contact t II the CCM that the compressor is ON and to 
start monitoring the CCM inputs, outputs, alarm limits . For the LonCem, the 120/240 power jumpers to Ccall, but has a Rack Controller 
make/break switch in-lin . 

Input #1: Oil Pressure 
Input #2: Discharge Pressure 
Input #3: Motor Temperature 
Input #4: Ory Contact for oil flow switch 
Input #5: Run Recognit ion signal (Ccall) 

Input #6: Discharge Temperature 

The LonCem module uses Ccall input 
(Call for Cool ing). The CCM module 
Input #5 is a Run Recognition signa l. 
Rack Controller closes this dry input 
when a Cal l for Cooling and the 
compressors starts. Let 's the CCM 
Module know the compressor is 
running and to start monitoring the 
inputs/outputs. 

Safety permisstvt: 
stnnc to , now 
comprusor to 
nut. 

Rack Controll~r call for cooline 
LPS HPS 

,......-----,v t------,.---,,------i 120/240 V>< 
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Comparing Alarm Codes (LonCEM versus CCM Module): 

 

 

 
 
 
 

 
 
 
 

 

no 

•Power input voltage {240, 120, L1 and Com) ...... . CCM module supply power is 24VAC only. 

• mits - Power input through mechanical Hi and Low Pressure switches .... . Permissive Control String to trip the compressor off from external 
saf ties and cc module internal saf · s. If CCM has an Int mal alarm it will open output # 5, tripping th compressor. 

SafHy pe rmissive 
st nnc to .. , ow 
compressor to 
stan . 

LPS HPS 
Rack Controller ca ll for cooling 

Power 24 vac 

Lon CE M Al a rm Codes 

1. S~ -~~rnpr~~~or C~~lra_l ~ ­

" ~ :Dl~GN,OSTIC .. COOcS ·_. 

·COOE 

: ',, . 
,· · 2l 
' 3 ~ 
,·4 1,, 

- :5 . . 
fl 

' ;' 7.' ' 
I. ·1-f' ,'. 
' ··1-2 . 

1~3 • 
. !◄ ' 
.FS 

... CODE DEFINITTONi 

-' .R~rse Rol.llklfl.' 
\·s■_rety _~."lrc.ult Open ~· 
,. Ch1riga.Oil Flll■ r .. 
( Lciw. Oil Ol~ra.nba1 
1: Hlgh, olachug,r.mp. 
·, Hlgl\Molo~;T•mpef'l.turw 
, .Ccirnprauc~·un,lom:llng ' 
, Mi:Jlor ,Th■nn■tcr 
i ' Dlllc:hlirge T~m,,~to, 
I Sud.an Pms Sena.or 
·. 011 Preulir-. Sense, . 
: . DIKh1r;,1 Prau S.raar 

~ 

1 

2 

3 

4 

5 

6 

1 

II 

11 

10A 
108 

COM Alarm Codes 
Ou!put fl M""uol 

Faull ~ ""rlpll"" LED lndlea1i"" 1outp11t iU) 
(S linl l 

Comptass:o:r RHOI 
Reoul'll!d 

H>g~ Disohm!l• Tamp,ornlure T,~ Solid Red Ct,enJDa ... naf!li2ed OFF I 
f ~ h Motor Tempera1ure Tnp Cof>l4anl - ~Ing qien1oe--energ12ed OFF I 

Lo-N Oil flow (Po - P.!:i .I( t6 p!:i ig) °'1e b link & 2 !'.il!!Cood p ,!!liLEe Open 10o-.an i:.19 iz::ad OFF y.,.. 

Fa~ S<1<00n or o:I press,ure Two b'm,k:, & 2 5000.nd pa12s-e Open 10o-.ani:.19iz.od OFF y.,.. 
trensdl!Joermtermls.1or sefk:lor 

Foo~y Mo1or Tompera1i..-e Tllolmi9t0< Tme blln!<& & 2 secorocl pauoo OpenJDo...,norgl2ed OFF Yoo 
Fault, Dlstllar,ge Tomperatilre F•ur lllinl<il II, 2 8.,...,d l)MIB8 OpenJDe...,norgl2ed OFF Yoo Thermistor 
F11t1lt)' Dlscll&roo Tr&l>Sducer Flvo blinks & 2 sooon<I po""' OpenJDe...,norglwd OFF Yoo 

Rever,ge Ro1a11on one ~loll<S & 5 •eoond pe""' 0pen1De--energ12ed OFF Ye-s 

U11tmdi,ig, m<>tor lomp...,rure Thra8 blink_s & 5 s""'1f1d PiMJSa Ck,,;odl&!e~ ON No 

Chi!IJ119 Oil A ter !Pd - Po·> 36 psi~) Thra8 blinks & 5 s""'1f1d PiMJS8 Clo,;ow&\e~ ON No 

Hi!II, Oil Filter DP Wd - Po > 50 psi~) Thra8 blinks & 5 S""'1f1d Pi11JS0 Opi,..o..-&!erD,z<ld OFF Ye,; 

• No fau lty suction pressu re tra nsducer ala rm 
• No Software a la rm code 
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Setup of the CCM Controller and Accessories 
 
To apply the CCM controller to the 06TA/06TR 74mm screw compressor, the following items are required:  

• CCM Controller, p/n 2BSB000928 (Qty 1) 
• Accessory hardware kit, p/n 6BAB001611 (Qty 1) 
• Transducer wire harness, p/n 06TA680007S (Qty 2) 

• CCM to laptop interface cable, p/n USB-L 

 

The 6BAB001611 accessory kit consists of the following parts: 

• Item 1, p/n HK05YZ007, 5 vdc pressure transducer, discharge & oil pressure, qty 2 
• Item 2, p/n HH79NZ065, Discharge temperature sensor, qty 1 
• Item 3, p/n DD08SA051, Discharge fitting 7-16”-20 x 1/4” NPT x 1.3” LG, qty 1 

• Item 4, p/n DD17GA051, Cross fitting, qty 1 

 

 
 

 

Item 4, Cross fitting, 

DD17GA051 

 

C 

Item 1, Oil Pressure 

Transducer, HK05YZ007 

Item 1, Discharge Pressure 

Transducer, HK05YZ007 

Item 3, Discharge fitting 

DD08SA051 

Oil Solenoid, Sight-

glass. Not Included 

 

C 

Suction Pressure 

Transducer not 

required. 

Oil Press. 
Access Ftg. 
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The Carlyle Control Module (CCM) functions to provide screw compressor protection and, in some 
applications, compressor capacity control.  The CCM is designed to work with ALL Carlyle screw compressor 
types: Paragon, 06Z VFD, and the 06TR/TA 74mm compressors. 
 
This sect ion of  the application guide wil l  p rimari ly focus on the setup and ins tallation of  the CCM 
as it  relates  to the 06TR / 06TA screw 74mm screw compressor and will function in the following 
manner: 
 

• CCM will control the Vi valve to optimize compressor efficiency.   

• In addition, the CCM will have functionality to protect the compressor and provide LED fault status 
indication for:  

➢ Oil Filter and Oil f low protection 
➢ Liquid injection for motor temperature protection 
➢ Liquid Injection for discharge temperature protection 
➢ Unloader control for motor temperature protection 
➢ Compressor reserve rotation protection 
➢ Pressure transducer sensor failure indication 
➢ Temperature thermistor failure indication 
  

CCM Alarm Table 1 (Software version 3.0) 
 

 
# Fault Description LED Indication (Output #4) 

Output #5 
(Slimit) 

Compressor 
Manual 
Reset 

Required 

1 High Discharge Temperature Trip Solid Red Open/De-energized OFF No 

2 High Motor Temperature Trip Constant Blinking Open/De-energized OFF No 

3 Low Oil flow (Po – Ps < 45 psig) One blink & 2 second pause Open/De-energized OFF Yes 

4 Faulty suction or oil pressure 
transducer/thermistor sensor 

Two blinks & 2 second pause Open/De-energized OFF Yes 

5 Faulty Motor Temperature Thermistor Three blinks & 2 second pause Open/De-energized OFF Yes 

6 Faulty Discharge Temperature 
Thermistor 

Four blinks & 2 second pause Open/De-energized OFF Yes 

7 Faulty Discharge Transducer Five blinks & 2 second pause Open/De-energized OFF Yes 

8 Reverse Rotation One blinks & 5 second pause Open/De-energized OFF Yes 

9 Unloading, motor temperature Three blinks & 5 second pause Closed/Energized ON No 

10A Change Oil Filter (Pd – Po > 35 psig) Three blinks & 5 second pause Closed/Energized ON No 

10B High Oil Filter DP (Pd – Po > 50 psig) Three blinks & 5 second pause Open/De-Energized OFF Yes 

 

06TR / 06TA CCM Temperature Setpoints 

 
Motor and Discharge Temperature Control Points 

 
 

CCM Controller 

 

 

Injection On (°F) 

Energize Output #3 

 

Injection Off (°F) 

De-energize Output #3 

 

Shutdown 

Compressor (°F)  

 

Auto Reset 

Compressor 

(°F)  

 

Time Delay 

required before 

manual reset (sec) 

Discharge Temp (Td) Td> 205 Td < 190  Td > 230 Td < 200 none 

Motor Cooling Temp (Tm) Tm > 180 Tm < 165 Tm > 240 Tm < 200 none 
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06TR / 06TA Configuration Setup 
 
 

 
 

 

 

 
 

 

Input #2: 5 vdc pressure transducer for 

discharge pressure.  CCM will monitor 

compressor discharge to control Vi valve. 

 

Input #1: 5 vdc Pressure Transducer for Oil 

Pressure Transducer for 06TR & 06TA 

Interface connection port to communicate a 
laptop to the CCM. The Carlyle interface 

cable P/N USB-L is required. 
 

Input #3: 5K NTC Discharge Temperature 

Thermistor. Field installed on compressor 

discharge line 

Input #4: Install Jumper.  Not used   

Input #5: System Controller closes this Dry 

Contact upon a compressor start.  Let’s the 

CCM know the compressor has started.  

Output #2 will control the unloader solenoid coil for 

motor temperature control only. 

Output #1 will control the Vi valve solenoid coil.  

 

 

 

 

 

Output #3 for Motor Cooling & Discharge liquid 

injection solenoid coil.  

Input #6: Motor Temperature Thermistor.  Wire 

this input to Terminals S1 and C in the 

compressor electrical box. S2 and C is a spare 

thermistor. 

 

24 VAC Supply Power Input required.    

Output #5: Compressor Start/Stop control circuit 

switch.  End User interface for pilot duty 

compressor on/off control circuit. 

Output #4:  LED alarm output Indication.  Install a 

24VAC red indicator light to this output for alarm 

blink code indications. 

24VAC Supply Power Input required for BUS 

Outputs.  24 VAC input Supply Power required 

to the BUS. 

The Network Communication Port for 

BACnet, Modbus, N2, and LonWorks.   

LonWorks requires the user to install an 

additional Network Card (not provide by 

Carlyle. 

Lon Works requires an additiona 

-oll.JIIICIM _,._ 
"""°un-. WI P1 ~ IIJiJ RII .~ ::: _~... R ••• °"' OIi 0., OIi 

11•11 Ott Ori, ---

_oll.JIIIC,.­

_,.,_ 
1111tllf.Il•~:rfl1 ~llllltll'I ,~I(== = otliiii R 
.,.. 0,, OIi NI 0.. OIi - .., .. --
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06TR / 06TA CCM Configuration and Setup 
 

To conf igure and display the controller inputs, outputs, and fault codes using your laptop computer, the 
virtual BacView software must be installed on a laptop.  This software can be downloaded from 
www.carlylecompressor.com.  An interface cable, Carlyle P/N USB-L, is required to communicate the 
laptop to the CCM Controller.   Once communication is established, the user can configure the CCM for the 
06TR/TA 74mm screw compressor. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-pin connection port for the 

USB-L interface cable. 

Connect the USB-Link to the computer and to the controller's Local Access port 

Connect to 
·USB port 

Connect to 
Local Access port 

~sllil----,,ijJ---1 
7 3/4 in. 12ft 

USB Link 
.. :•: 1/0zo.HO g: 

=~¥-~·;1 

http://www.carlylecompressor.com/
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Steps prior to setting up the CCM: 

1.) Download the virtual BACview software to your laptop from the Carlyle website.  

2.) Install the USB-Link interface cable from the laptop to the CCM. 
3.) Power up the CCM and open the virtual BACview software. 
4.) The virtual BACview display will open (shown below). 
5.)  Hit any key to continue. 

 

 

 

1.) The BACview virtual display is interactive and the user can interact via mouse clicks on 
the black circle dots to make selections. 

2.) On the home screen below, select [Controller Setup] by clicking on “ENTER”. 

 

The home screen has brackets around [Controller Setup]. Click on “ENTER” (1) 

 

 

 

 

 

 

 

 

 

 

 

 

(1) 

BACview 

C a rlyl e C o mpr e99 or Softw a r e v 3.0 
Pr e99 a ny k e y to c ontinu e . . . 

VI: Off UNLR: Off 

I 2 l 4 5 MUTE FN ••••••• 6 7 8 9 0 , ENTER ••••••• 

BACview 

Ca rlyl e Co mpr e 99 or S oftwa r e v 3 .0 
C o mp S t a tu 9 : 0 ff 

[➔ C o ntroll e r 

Run E na bl e : O n 

1 2 3 4 5 MUTE FN ••••••• 6 7 8 9 O . ENTER ·····••~--~--
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3.) An Admin screen will appear requesting a password.  Type in 1111 by clicking on the #1 
on the virtual BACview or typing it in from the laptop.   Then select “OK” (Black Dot under 
“OK”) or hit enter. 

 

 

 

The following controller setup screen will appear.  From this screen the user will select the 06TA/06TR 
compressor.  From this setup screen click “Enter” (2) to activate “Control: [ Vi Piston w/Comp Protect]” 
f ield. 

 

 

The following screen will appear.   

• Click on “INCR” (3) repeatedly until you see “Control: [ 06TR / 06TA]” (4). Then Click on “Enter” 
• The CCM is now setup for the 06TR/06TA 74mm compressor. 

 

 

(3) 

(2) 

BACview 

R e q u i re s Admin 
Passw ord: [*** _: ] 

OK ] [ CANCEL 

ALARM 

• 

BACview 

----------- Controller eetup -----------
Contro1: [Vi l'i ■ ton w/Co•p Protect] 
Contro1 Variable: suction Press 

(◄Ho■•J (◄BAO net) (◄ 8tpta] 

ALAJlM 

• 
I :Z 3 4 S MUTI FN ••••••• 

• • • • • • ■.R~--..:.::=-...r~-, 

BACview 

----------- Control : er Setup-----------
C ontr o l: [ Slide Vlv w/ Comp Protec t ] 

C ontrol Var iab le: 

OK ] [ CANCEL : [ 

ALARM 

• 

DEC R ] [ 

1 2 3 4 S MUTE FN ••••••• 6 7 8 9 0 • ENTER •• •• ••• 

INCR 



 

46 
 

Controller is setup for the 06TR/06TA 74mm screw compressor 

 

 

 

 

 

Setup the suction pressure set point by selecting [Stpts] (5).   
 

The suction pressure set point is a fixed value inputted by the User and should be set to 
the same value as the refrigeration rack or system suction pressure controlling set point.   
The CCM will use this suction pressure set point: 

• To active the compressor’s Vi valve (ratio between discharge and suction pressure 
set point). 

• To trip the compressor on low oil flow if oil pressure minus suction pressure set 

point is < 35 psig. 
 

 

 

 

 

 

 

 

(4) 

(5) 

BACview 

- -- ------- - C o ntr o ll e r S e tup-----------
C ontr o l: 06TR / 0 6 TA ] 

Co ntr o l Va ri a bl e : Su c ti o n Pr e:!!l:!!I 
[➔ Hom e ] [ ➔ BA C n e t] 

ALARM 

• 
1 2 4 5 MUTE FN ••••••• 6 7 8 9 0 • ENTER ••••••• 

BACview 

- - -------- - C o ntr o ll e r S e tup------ - ----
C ontrol: 06TR / 0 6 TA ] 

Co ntr o l Va ri a bl e : Su c ti o n Pr e:!!l:!!I 

[➔ BA C n e t] 

□ 

ALARM 

• 
1 4 5 MUTE FN ••••••• 

-~,6.---1-----0 
• 

6 7 8 9 0 • ENTER <J. ·~ ••••••• • V 
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Adjust the Suction Pressure Setpoint (6) by selecting “Enter”. This will activate the 
numerical field [25.0] psig, allowing the user to change the value using the keypad on 
the virtual display (7) or the laptop. Use the arrow keys to move the cursor to the 
numerical number you wish to change (8).  Use the up/down arrows (8) to change the 

numerical value.  Once done, click “OK”. The suction setpoint is now set.  Click on the 
down arrow button (9) until you see [Home].  Click “Home” (10) to return to the home 
screen. 

 

 

 

 

 

 

(8) 

(7) 

(10) 

(9) 

(6) 

6 

• 

BACview 

-------------- 8etpoints ---------------
Suction Pressure Setpoint: (25.0)psig ~~----~- -----~ 
Vi Piaton ON •hen Prea Ratio> 5.0 
vi Piston OPP when Pres Ratio c 4.8 • 

ALARM 

• 

BACview 

-------------- 8etpointa --------------
Suction Pressure Setpoint: [!7,0)psig 
Vi Piston ON when Pres Ratio 

OR ) [ CANCBL ) [ Dl!CR ) [ 

9 D 

ALARM 

• 
MUTI ,N 

■NT■ ll 

BACview 

<l 

V 

Suction Pressure Setpoint: 47.0 psig, 
Vi Piston ON when Pres Ratio> 5.0 
Vi Piston OPP when Pres Ratio<[ 4,8) 

[➔ HOllle] [ ➔ Calibrtl'I] [ ➔ Prev ] [ ➔Alrm Stpts 

ALAllM 

• 
4 s MUTI '" • <l • 9 D INT■ ll 
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Home Screen 

• The home screen notes the latest Carlyle software version. 
• Provide ON/OFF status of the compressor. 
• Run Enable “ON” means there are no compressor alarms and the compressor can and will start if a 

start sequence is initiated.  If “OFF” the compressor will not start. 
• The [Controller Setup] input for configuring the CCM. 
• The User def ined suction pressure input is shown. 
• Provides ON/OFF status of the compressor’s Vi, Unloader, and the Motor Cooling valve (liquid 

injection ON/OFF). 

 

  

Hit the down arrow key a few time until you see the selection of fields in brackets.      [Man Reset], [Inputs], 
[Alarm], [Cmp Prot]. 

• Vi: OFF, means the compressor’s vi solenoid valve is de-energized (06TR model) 
• UNLR: OFF, means the compressor’s unloader solenoid is de-energized 
• Mtr Clg Vlv: OFF, means the compressor’s liquid injection valve is closed. 

 

 

• [Man Reset] is selected when a manual reset is required. For example, following the clearing of an 
alarm a manual reset is always required. 

• [Inputs] is selected to allow the user to see oil and discharge pressure, motor and discharge 
temperature, oil status, compressor status. 

• [Alarm] allows the user to view the active alarms. 
• [Cmp Prot] allows the user to view the compressor motor, discharge, and shutdown temperature 

set points. 

 

6 

6 
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Compressor Protection for 06TR/TA 

 

The CCM wil l  monitor motor and discharge temperatures through a factory installed 5K thermistor in the 
motor windings (Tm) and f ield-installed 5K thermistor installed on the discharge line of the compressor 
(Td) respectively.   

 

NOTE:  Motor and Discharge temperature thermistors will not display accurate 
temperature values until actual sensor conditions are above 130F.  The 

displayed values in the virtual BacView software will appear non-responsive 
until a reasonable temperature range is achieved. 

 

Motor Temperature (Tm) will have the following functions.  

• Contro l a mo tor cooling valve to  p rovide l iquid injec tion  to the mo tor compartment . 
• Override the compressor s l ide valve to  reduce mo tor temperature.  
• Turn the compressor o f f on an overheated mo tor temperature condit ion. 
• See Table A for (Tm) control points. 

 

Motor Temperature (Td) will have the following functions.  

• Override the compressor s l ide valve to  reduce d ischarge temperature.  
• Turn the compressor o f f on a high d ischarge temperature condition. 

• See Table A for (Td) control points. 

 
Table A - Motor and Discharge Temperature Control Points 

 
 

CCM Controller 

 

 

Injection On (°F) 

Energize Output #3 

 

Injection Off (°F) 

De-energize Output #3 

 

Shutdown 

Compressor (°F)  

 

Automatic Reset 

Compressor (°F)  

 

Time Delay 

required before 

manual reset 

(sec) 

Discharge Temp (Td) Td> 205 Td < 190  Td > 230 Td < 200 30 

Motor Cooling Temp (Tm) Tm > 180 Tm < 165 Tm > 240 Tm < 200 30 

 

 

CCM Output #2, Unloader Override Control: 

 
If  Motor Temperature Tm rises above 220F, then override unloader control of Output #2 and keep Output 
#2 de-energized until Tm < 205F. 

 

When override is active, CCM will issue alarm ode #9 (see table 1) where Output #4 LED light flash 3 
blinks, 5 second pause continuously while the compressor is running.   

 
 

CCM 
Contro lle r 

 

 

De-ene rg ize Outpu t #2 
continuous ly 

 

 

Discontinue override  
 

 

  Motor Temp (Tm) 

 

Tm > 220F 

     

 

Tm < 205F 
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Network 
 

The CCM is preconfigured with the following protocol Networks to allow the ease of data to be transmitted 

across a network between the CCM and the System Controller. 

➢ BACnet, Modbus, or N2 Open 

➢ LonWorks (requires optional card) 

➢ RS485 Communication Port 

 

CCM Module Inputs 
 
The CCM has the ability to monitor up to 6 inputs.   These inputs will be processed by the CCM to control the 
compressor unloader, protect the compressor from a high temperature condition or loss of compressor supply oil, 
and control the Vi valve for compressor efficiency. 

 

CCM Input #1 and #2 setup: 

 

The CCM is designed to work with the Carlyle pressure transducer (Part# HK05YZ007) for compressor oil 

and discharge pressure.  

  

To connect the (3 WIRE) pressure transducers to the module a transducer harness assembly, equipped with 

15f t of shielded cable. The wire harness will plug directly in the transducer and has the following wire 

designations:   

 

• The RED wire connects to the +5 vdc supply power (power supply not provided, recommend TDK 

Lambda, p/n: DSP10-5). 

• The WHITE wire is the signal wire and connects to the IN-1 terminal location on the CCM controller. 

• The BLACK wire connects to the GND input on the CCM controller. 

 

 

Set the configuration jumper for input #1 to the following position.  The jumper comes installed on the CCM 

and may already be in the correct position. 

 

 
 

 

 

  

Place the configuration jumper to 

this position for a 5 vdc pressure 

transducer sensor for Input #1.    
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Input #1:  Oil Pressure  

• A 5 vdc, 3 wire pressure transducer input to monitor compressor oil pressure. 

• The 5 vdc pressure transducer is Carlyle Part P/N HK05YZ007 (See Chart E). 

• Use the provided 15’ transducer wire harness. Carlyle P/N 06TA680007S.  

• The end user will have to install a power supply with a 5VDC supply power output for the pressure 

transducer (recommend TDK Lambda DSP10-5). 

• If  Discharge Pressure minus Oil Pressure is > 35 psig for 15 continuous seconds, the CCM will initiate 

alarm 10A, “Change Oil Filter”. The compressor will not trip off.  

• If  Discharge Pressure minus Oil Pressure is > 50 psig for 15 continuous seconds, the CCM will initiate 

alarm 10B “High Oil Filter DP” and trip the compressor off.   

• If  Oil Pressure minus suction pressure setpoint is < 45 psig for 90 continuous seconds, the CCM will 

initiate alarm 3, “Low oil flow” and trip the compressor off. 

 

 

      Figure 2 

Place the configuration jumper to this 

position for a 5 vdc pressure transducer 

sensor for Input #2.    

 

 

Item 1. 011 1•, e~i.rE 
TH.ll l!,~·uw,, ~KO).fZ007 

°' """· I Ao:a:u f1g 
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Input #2:  Discharge Pressure   

• A 5 vdc, 3 wire pressure transducer input to monitor compressor oil pressure. 

• The 5 vdc pressure transducer is Carlyle Part P/N HK05YZ007 (See Chart E). 

• Use the provided 15’ transducer wire harness.  Carlyle P/N 06TA680007S. 

• The end user will have to install a power supply with a 5VDC supply power output for the pressure 

transducer (recommend TDK Lambda DSP10-5). 

• Discharge pressure input is used to calculate compressor pressure ratio.  If  the ratio is  > 5.0 the CCM 

will energize the Vi valve.  And will reset once the pressure ratio drops below 4.8. 

 

 

 
• Install item 3 (Discharge Fitting) into the high side port. 

• Install item 4(Cross Fitting) into item 3, torque 20-25 f t. lb, using Teflon tape or pipe dope 

• Install item 1 (Pressure Transducer) to the cross fitting. 

Figure 2 shows the compressor oil connections. 
1. The oil pressure transducer is connected at the bottom of the oil solenoid sight glass 

assembly (optional assembly shown in main diagram) or alternatively at the top of 
the oil Tee fitting supplied on the compressor (shown in the exploded view to the 
upper left of main diagram). 

The oil solenoid sight glass assembly shown in Figure 2 is an optional item (P/N 
EF12ZZ025), which can be purchased directly from Carlyle. The standard Oil Tee 
fitting supplied on the compressor is also shown. 

2. One of the compressor schraeder fittings (removed from either suction or discharge 
access ports) should be Installed at the end of the oil galley for oil pressure fie Id 
measurements. 

Suction Pressure 
rrunsth.1w nol. 
required, 

It-em 1. Discharse Pr~s:ure 
Ttsl'\Scu<:e', 'HKOSVZO)i 

Item 1, Cr:,,ss fr.ting. 

0 0 17GA0S1 

lt:"m 3, f)!r..~Mr/'1/' tlU!nP, 

OU!.18~~1 
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Input #3:  Discharge Temperature 

• Input is a 5 Kohm NTC Thermistor (Carlyle P/N HH79NZ065). 

• The thermistor profile is defined by Table D. 

• Input monitors the discharge temperature and will open/close output #3, energizing/de-energizing a 

liquid injection valve if discharge temperature > 205F, injection off at 190F. 

• Compressor shut down if the temperature > 230F, reset 200F. 

• The temperature control points are defined in Table A. 

 

Input #4:  Dry Contact not used with 06TR / 06TA compressor 

•  This dry contact input must be closed and therefore a jumper needs to be installed between IN-4 and 

GND. 

 

Input #5: Ccall - Compressor recognition signal (received from Master Controller)  

• A Ccall signal for cooling from the system controller will initiate a compressor start and close input 
#5 dry contact. 

• Input #5 is a dry contact that must be closed by the system controller upon a compressor start.  The 
closure of this dry contact activates the CCM to start performing it functions because a compressor 
has started. 

•  If this dry contact remains open and a compressor is started.  The CCM will not be performing 
compressor protection for it thinks the compressor is off.   

• The system controller should open this dry contact every time the compressor is 
automatically/manually turned off or trips off due to a fault condition.  

 
 
Input #5 is a dry contact circuit which is a Run Recognition signal input for the CCM.  A Run Recognition 

signal must be provided from the System Controller to the CCM. Upon a compressor start, the System 

Controller must close this circuit for the CCM to know the compressor is operating and will activate the 

compressor protection programs. If  the compressor trips off or is manually turned off, the Run Recognition 

signal will open, identifying to the CCM the compressor is not operating, thus deactivating the compressor 

protection programs. 

 

 

 

User must set the configuration jumper to this 

position for Input #5.  This configures Input #5 

as a Dry Contact. Failure to do so will result in 

input #5 not working correctly. 

 

The discharge tem perature sensor (Item 5) should be strapped to the discharge line as 
close to the discharge se rvice valve as possible (within 6 ' or less is optimal) . Carlyle 
recommends using thermoconductive grease to help insure accurate temperature 
read ings. The thermistor must then be wrapped with high temperature insulation such 
as high temperature foam or cork insulation. 
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Input #6:  Motor Temperature  

• Two 5 Kohm NTC Thermistors (S1 and S2) are embedded within the compressor’s motor windings 

and lead wire connections are located in the compressor’s electrical terminal plate.  

• Wire CCM input 6 to S1 and C (common).  In the event of a thermistor failure, a spare thermistor is 

available between S2 and C (common). 

• The compressor motor thermistor profile is defined by Table D. 

• Input monitors the motor temperature and will open/close output #3, energizing/de-energizing a liquid 

injection valve if motor temperature is > 180F, injection off at 165F.  

• This input will shut down the compressor if the temperature is >240F, reset 200F. 

• Input will override the unloader output #2 if  motor temperature is > 220F, reset 205F. 

• The temperature control points are defined in Table A. 

 

 
 
NOTE:  Motor and Discharge (input #3 and #6) temperature thermistors will not 
display accurate temperature values until actual sensor conditions are above 
130F.  The displayed values in the virtual BacView software will appear non -
responsive until a reasonable temperature range is achieved. 

 

CCM Module Outputs  

NOTE:  The CCM outputs #1, #2, and #3 will each require a SPST 24VAC 

relay as an interface between the CCM and unloader, Vi valve and motor 

cooling solenoid coils if solenoid coil voltage is not 24vac.  

The CCM has 5 outputs rated for 24VAC, 1 amp continuous current and will be applied to control the 

following: 

• Output #1: Compressor Vi valve 

• Output #2: Unloader   

• Output #3: Liquid injection valve for motor and discharge 

• Output #4: Provides LED alarm/fault code indication 

• Output #5: Provides compressor stop/start pilot duty control (enables the compressor to start) 

 

 

 

2GRL1 -il---+---___. 

1CRL2 -I 

2GRL.2 -i ...... --+---~ 

10Rl..3 

C 4 OOMMO.N 

11-IERMISTOR 

SPARE 
THERMISTOR 
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Output #1:    

• Output #1 energizes to activate the Vi valve if the pressure ratio between the discharge pressure 

(input #2) and suction pressure setpoint is > 5.0.  Will reset (de-energize) when the pressure ratio is < 

4.8. 

• To optimize compressor efficiency, low temperature 06TR models are equipped with a Vi valve to regulate 
the screw compressor’s discharge port volume to improve compressor efficiency.  06TA models do not 
have a Vi valve. 

 
 

Output #2:    

• The system/rack controller will control compressor unloading for capacity control.  But the CCM will 

override/de-energize the unloader valve if the motor temperature is > 220F. 

• Output #2 should be wired in series with the system/rack controller compressor unloading circuit.  If 

motor temperature is > 220F, output#2 will de-energize, not allowing the compressor to load until 

motor temperature is < 205F.   

 
 

 

The Vi valve is solenoid controlled 

and the following coil voltages can 

be applied….24vac, 120vac, 240 vac. 

The unloader valve is solenoid 

controlled and the following coil 

voltages can be applied….24vac, 

120vac, 240 vac. 
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Output #3: Motor & Discharge liquid injection 

• Energizes/de-energizes the liquid injection valve.  

• If  motor temperature (Input #6) is > 180F, output #3 will stay energized until motor temperature is < 

160F. 

•  If  discharge temperature (Input #3) is > 205F, output #3 will stay energized until discharge 

temperature is < 190F. 

Output #4: Alarm fault code LED Status indication 

• Output #4 is normally de-energized when the compressor has no fault conditions / active alarms (the 

LED indicator light is off). 

• Once an alarm / fault condition arises as defined in Table 1. Output #4 will close (energize) and will 

f lash the fault code indication pattern defined in table 1 to identify the fault condition 

• Output #5 (safety circuit, Slimit) will automatically open an will not close until the alarm code is 

cleared and output #4 de-energizes. 

• It is recommended a red 24 vac LED indicator light be installed to output #4 to provide visible 

identification of alarm codes.   When the LED light is lit, this indicates the compressor has a fault 

code. 

 

Output #5: Enables the Compressor to Run 

• Output #5 should be part of the system/compressor safety loop (Slimit).   The compressor should 
not be permitted to start if this safety loop is open due to a system fault or compressor fault.  

• When output #5 is closed (energized), the CCM will provide indication via the virtual BacView Home 
Screen “Run Enabled:  On”.  The compressor is enabled to run and therefore there are no 
compressor fault conditions noted by the CCM. 

• Output #5 must be part of Refrigeration System’s pilot duty Start/Stop Compressor circuit.   

• And therefore when (de-energize), will trip the compressor off for the following compressor fault 
conditions.  

o High Discharge Temperature 
o High Motor Temperature 
o Low oil level flow 
o High oil filter DP 
o Faulty pressure transducer (open or short) 
o Faulty thermistor (open or short) 
o Reverse rotation 

 

It is recommended a Green 24 vac LED indicator light be installed to output #5 to provide visible identification.   When the 

LED light is lit, this indicates the compressor has no fault codes and is ready to be operated/started.    
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Table D 

 
 
   

 
The 5vdc discharge and oil pressure transducer sensor, Carlyle Part# HK05YZ007.  The DC voltage can be measured 
across the Sig and Gnd terminals, and using the table below, can be converted to a pressure.    PSIG = 101.594 * VDC - 
47.33 

 
 

 Chart E  
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The table shown below shows the allowable operating range for each of the sensor inputs.  Values 

measured outside these Limits will result in a sensor failure alarm.  See Table 1. 

 

 
 

 

How to Wire the Inputs for Pressure Transducer, Thermistor, or Dry Contact 
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5vdc  

Power 

Supply 

White Wire 

Black Wire 

Sensor Inputs 

Discharge Pressme Transducer 
Oil Pre sure Tran ducer 

otor Temp Thermistor 
Di charge Temp Thenni tor 

Input Range 
Low High 

-6.6 p ig 
-6.6 p ig 
-3 Of 
-3- Of 

4. 0 psig 
450 psig 

3i_op 
3i_op 

Con-es ponding 
Signal Range 

Lo,· High 

0.4 VDC 
0.4 DC 
88.480 Ohms 
88.480 Ohms 

4 .9 VDC 
4.9 VDC 

195 Ohms 
195 Ohms 

1 Verify that the 1/0 Zone's power and commun ications connect ions work properly_ 

2 Pull the screw term inal connector from the controller's power termina ls labeled Gnd and Hot. 

3 Connect the input wiring to the screw terminals on t he 1/0 Zone. 

NOTES 

o Connect the shield wire to t he Gnd terminal with the ground wire. 

IN 
Any input 

Gnd 

IN Dry 
contact Any input 

Gnd 

2 wi r e 
IN -1 or I N-2 
only 

n/c Gnd 

IN- 1 or lN-2 
3 wire only 

Gnd 

4 wire IN- 1 or IN-2 
only 

Gnd 

-= 
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CCM Software version 3.0 (for TS/TT/TU/TV & 06ZC, ZF, ZJ & 06TR/TA models) 
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