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Troubleshooting the High-Pressure Control 
Valve and Flash Gas Bypass Valve

Rusty Walker



It’s Only Refrigeration



Advansor R-744 Booster Refrigeration System
• Utilizes the same vapor-compression refrigeration cycle as used in traditional 

refrigeration systems, including the same components.
• Since CO2 has a high volumetric heat capacity, smaller diameter piping may 

be used for the system.
• The same refrigerant moves between the low- and medium-temperature 

compressors. The LT compressors discharge to the suction of the MT. 
In other words, the LT compressors serve as a booster to the MT compressors. 
One refrigerant, two sets of compression.

• Under some operating conditions (high ambient), the CO2 can
become supercritical. Thus, a special type of condenser is utilized.
A condenser that works as a gas cooler under higher ambient conditions



Useful CO2 Definitions



Useful Definition 
Subcritical - When a compound is above its boiling point and below 

critical point under pressure, where the pressure of the refrigerant is 
maintained well below that refrigerants critical pressure and temperature.
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Useful Definition 
Supercritical Fluid – This will occur when sufficient temperature and pressure 

is applied to take it beyond its critical point. The substances therefore no longer 
can be defined as being in either a liquid or gas phases..
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Useful Definition 
Transcritical Cycle –  Where the high side of the system operates above the 

critical point and the low side of the system operates below the critical point. 
The system them transition between subcritical and supercritical and back 
again

ENTHALPY

PR
ES

SU
RE

Critical
Point

Subcritical Region
1070 psia
TSAT=87ºF

Liquid Vapor

Supercritical Region

Two-Phase
(liquid + vapor)

Supercritical Fluid
TRANSCRITICAL

BOOSTER SYSTEMTRANSCRITICAL
CYCLE

HEAT REJECTION

HEAT ABSORBTION

EXPAN
SIO

N

1071 psia



Subcritical vs. Supercritical

Supercritical Fluid

CO2 Cycles on P-h Diagram: Subcritical vs. Supercritical
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Transcritical Cycles are 
designed to cross the 

critical point 

1071 psia

Presenter Notes
Presentation Notes
Show low and medium temperature compressors during high ambients



Critical Point
 Critical Point- The very top of the refrigerant enthalpy diagram is the critical point.  

At a temperature above 87.7oF or 1055psig, CO2 cannot exist as a liquid. The 
highest pressure and temperature where the refrigerant can still condense.
 The liquid expands and becomes less dense until, at the critical point, the 

densities of liquid and vapor become equal, eliminating the distention between 
the two phases and merging together into a single phase. 
 All Refrigerants have a critical point, CO2 has a low critical point vs. other 

refrigerants 



Critical Point of Other Refrigerants 

Presenter Notes
Presentation Notes
Demonstrate that all refrigerants have a critical point \, CO2 has a low critical point



Advansor CO2 Booster System Diagram

2 Outputs
High pressure Control Vavle
• 0-10 VDC to operates the ICMT 
• OR our wire stepper valve for 

CCMT

    Flash Gas Bypass Valve
• Four wire stepper valve to operate 

FGBV

3 Inputs
• Drop Leg Pressure  
• Drop Leg Temperature at 

the outlet of the 
condenser/gas cooler

• Receiver Pressure
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Controllers for HPCV/FGBV



Subcritical Operation

3-50 of Subcooling. 
Set point is set inside EKC-326A



Supercritical Operation

Maximum COP control
The controller maintains 
optimum pressure in the 
transcritical range based on 
a pressure and temperature 
reading. The reference line is 
defined with a point at 100 
bar. The desired temperature 
can be set here



Booster Medium/Low Temperature Flash Tank

Low Temp Inline HX exchange 

HB Refrigerant level 
Sensor/Switch 

Flash Tank Setpoint
      515 PSIG 515 

psig

Presenter Notes
Presentation Notes
The in-line heat exchanger coil installed within the Flash Tank does enable heat transfer. (Bitzer manufactures the Flash Tank/Receiver)�However, in most cases the effects of superheating the CO2 vapor prior to the LT compressors and subcooling of the CO2 liquid prior to arrival at the EEVs for the LT and MT evaporators is not significant.



Advansor CO2 Booster System Diagram



Danfoss ICMT High Pressure Control 
Valve

Not The Magic Valve 



High Pressure Control Valve



High Pressure Control Valve
Subcritical - The ICMT valve controls 
subcooling to about 3-50F  Transitional  - 
Between 720F – 850F Tries to maintain 3- 
50F Subcooling while the fans are 
controlled to 770F
Transcritical  -  Above 850F ICMT work 
to drop the pressure of the supercritical 
gas to create a change of state



High Pressure Control Valve



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve ICMTS
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ICMT Valve Bad Gap



ICMT Actuator

Presenter Notes
Presentation Notes
This show a bad acturator, some one put on thermal paste Don’t do that



High Pressure Control Valve

Presenter Notes
Presentation Notes
Red is 24 volts DC/black is the 0-10 DC singnal coming for pins 5 & 6 on the 326a



High Pressure Control Valve Cable 

Red Cable

Black Cable

Presenter Notes
Presentation Notes
Cable pin out fro the high pressure control valve – D&F on the cable to the high pressure control vavle 



High Pressure Control Valve Alarms 

Presenter Notes
Presentation Notes
Flashing Alarm Codes 



High Pressure Control Valve Manual Operation



High Pressure Control Valve Manual Operation



Magnet for High Pressure Control Valve



Danfoss CCMT Bipolar Stepper Valve



Danfoss CCMT High Pressure Control Valve
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CCMT Bipolar Stepper Valve
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CCMT Cable Connection



This CCMT Dosen’t  Work
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HPC Valve and Gas Bypass Wiring 



Danfoss CCMT High Pressure Control Valve
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CCMT Spare Parts



Flash Gas Bypass Valve



Flash Gas Bypass Valve (CCM)
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Flash Gas Bypass Valve (CCM-30)



Flash Gas Bypass Valve (CCMT)

• BI-Polar Low pressure expansion motor valve 

• Functions:
• Controls the Pressure in the flash tank to 35.5 

bar (515 psig or 35.20F

• Maximum working pressure: PS 90 bar



Flash Gas Bypass Valve (CCM)



Flash Gas Bypass Valve (CCM) Isolation Valve



Flash Gas Bypass Valve (CCMT)
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Flash Gas Bypass in Parallel

Presenter Notes
Presentation Notes
Larger system with Parallel Flash Gas Bypass Valve
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Questions/Comments 
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