REFRIGERATION COMPONENTS OF REFRIGERATION: PRIMARY AND SECONDARY CONTROLLERS

BASIC KNOWLEDGE

PRIMARY AND SECONDARY CONTROLLERS
Primary and secondary controllers control
the refrigerant flow in the refrigeration
circuit. The refrigerant flow must match
the capacity demand. I. e. if a higher
refrigeration capacity is required because
e. g. goods to be cooled are added to the
refrigeration chamber, more refrigerant
must be evaporated. In addition, controllers are required to ensure that all components of the refrigeration circuit, such as
evaporator, condenser and compressor,
are operated in their optimum pressure
and temperature range. Only this guarantees that a refrigeration system is operated
safely and economic.
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Primary controllers
In technical language primary controllers are also
called expansion elements. They control the capacity of the evaporator directly via the injected refrigerant flow.
Four different types are differentiated:
Capillary tube
Pressure-controlled expansion valve
Thermostatic expansion valve
Electronic expansion valve

Capillary tube
In small systems, such as refrigerators, the capillary
tube is favoured. It is a non-adjustable expansion
element without control properties. As capillary
tube a copper tube with very small inner diameter
is used. The expansion element effect is set experimentally via the length of the capillary tube.
Capillary tube systems do not contain a collector
and the refrigerant volume is matched exactly to
the system.
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Refrigeration circuit with primary and secondary controllers
primary controller
secondary controller
KVP evaporation pressure controller,
KVR condensation pressure controller,
KVL start-up controller,
KVC capacity controller,
KVD collector pressure controller,
NRD, NRV non-return valve,
SGN sight glass,
DN filter / drier,
AEV pressure-controlled expansion valve,
TEV thermostatic expansion valve

The thermostatic expansion valve (TEV) is used
most frequently. The TEV compares the temperature of the refrigerant at the evaporator outlet
with the inlet temperature. Here the TEV tries to
maintain a slight overheating of the refrigerant of
a few degrees at the outlet. This ensures that the
maximum possible refrigerant volume is supplied to
the evaporator to be safely evaporated in full. It is
important that no liquid refrigerant exits the evaporator, because this could cause major damage to
the compressor. The degree of superheating can be
adjusted by the pretension of the diaphragm spring.
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1 nozzle insert with valve cone, 2 tappet,
3 adjustment screw, 4 diaphragm spring,
5 diaphragm, 6 temperature sensor

Pressure-controlled expansion valve
With the pressure-controlled expansion valve
(AEV) the pressure in the evaporator and thus
the evaporation temperature is kept constant via
the refrigerant supply. This is e.g. important if the
goods to be cooled come into direct contact with the
evaporator surface.
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A disadvantage of the pressure-controlled expansion valve is that liquid refrigerant might exit the
evaporator. Therefore, it is only used in special
applications.
The evaporation pressure is set via the pretension
of the diaphragm spring.
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1 nozzle insert with valve cone, 2 tappet,
3 diaphragm, 4 diaphragm spring,
5 adjustment cap

Electronic expansion valve
The electronic expansion valve is the most flexible
one. Here several effects can control the refrigerant flow simultaneously. However, the electronic
expansion valve must be controlled via a complex
digital control unit and is due to its high cost only
economic for larger systems. In the drive of the
valve cone a difference is made between a motorised and electromagnetic drive.
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Electronic expansion valve (AKV) with control unit (EC)
and two temperature sensors:
T1 determination of the evaporation pressure and
T2 to measure the superheating
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