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(57) Abstract

A control arrangement for the superheat temperature of at least one evaporator (8) of a refrigeration system having a refrigerant
circulation, in which at least one compressor, a condenser, an electronically controlled expansion valve (7) and the evaporator (8) are
arranged in series, contains a measuring device (9, 10, 11) connected to the evaporator (8), which device produces a measurement signal
(T;) that is a measure of the superheat temperature of the refrigerant in the evaporator (8), a comparator (1) to which the measurement signal
(Ta) and a desired superheat temperature signal (T\l,) are arranged to be supplied, and a PID controller (2) arranged between the comparator
(1) and the expansion valve (7). For rapid compensation of changes in the superheat temperature, a control signal (S) proportional to the
evaporation temperature (To) of the refrigerant is arranged to be supplied additionally to the PID controller (2).
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Control arrangement for the superheat temperature
of at least one evaporator of a refrigeration system.

The invention relates to a control arrangement for the
superheat temperature of at least one evaporator of a
refrigeration system having a refrigerant circulation,
in which at least one compressor, a condenser, an
electronically controlled expansion valve and the
evaporator are arranged in series, a measuring device
being connected to the evaporator, which device
produces a measurement signal that is a measure of the
superheat temperature of the refrigerant in the
evaporator, the arrangement having a comparator to
which the measurement sighal and a desired superheat
temperature signal are arranged to be supplied, and
having a PID controller, arranged between the output of
the comparator and the control input of the expansion
valve, to which the output signal of the comparator is
supplied and which controls the expansion valve.

In a known control arrangement of that kind, as a
measure of the superheat temperature of the refrigerant
in the evaporator, the difference between the input and
output temperatures is measured and compared with a
desired superheat temperature. The control difference
is supplied by way of the PID controller to the
expansion valve, which controls the quantity of
refrigerant injected into the evaporator.

If the load of the evaporator changes abruptly, for
example, because of a sudden change in the ambient
temperature of the evaporator or as a consequence of
compressors of a group of compressors being switched on
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and off in steps, the evaporation temperature, which
corresponds to the temperature measured at the input of
the evaporator or to the evaporation pressure taken as
a measure of the evaporation temperature, also changes
correspondingly. The superheat temperature
consequently also changes, and may fluctuate wildly
around the desired value until it is adjusted by the
PID controller by way of the expansion valve. It is
especially critical if the superheat temperature falls
too far below the desired value, because there is then
a danger that the refrigerant will still not have
evaporated at the output of the evaporator and will be
taken up by the compressor.

The invention is based on the problem of providing a
control arrangement of the kind mentioned in the
introduction, in which too great a departure of the
superheat temperature from the desired value because of
a change in load is avoided.

According to the invention, this problem is solved in
that a control signal proportional to the evaporation
temperature of the refrigerant is arranged to be
supplied additionally to the PID controller.

That solution is based on the correlation between the

refrigeration output or load Q and the temperature

difference between the air temperature T, at the

evaporator and the evaporation temperature T,, that is,
Q=K (T, - T,).

If the evaporation temperature changes, the
refrigeration output also changes in accordance with
the equation

AQ = K - AT,,
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which results in a corresponding shift in the operating
point of the controller. The proportionality factor K
can here be between 1 and 5.

The solution according to the invention enables an
evaporation temperature change AT, to effect a
corresponding change of level in the degree of opening
of the expansion valve, which corresponds to the change
in the refrigeration output. The controller therefore
counteracts a change in the evaporation temperature
initially to a correspondingly great extent, so that
the superheat temperature is not able to change wildly
either. As soon as the evaporation temperature is no
longer changing, its influence by way of the D-element
of the PID controller also becomes ineffective, so that
only a change in the superheat temperature controls the
expansion valve by way of the PID controller.

Preferably, provision is made for the proportionality
factor between evaporation temperature and control
signal to be selected to be the same as the ratio of
the load on the evaporator to the difference between
the air temperature at the evaporator and the
evaporation temperature.

It is then advantageous for a summation element to
which the additional control signal is supplied to be
located between a PI-element and a D-element, connected
in series therewith, of the PID controller. A change
in the evaporation temperature also has an influence
here on the expansion valve, so that sudden changes in
the evaporation temperature, and thus the superheat
temperature, are correspondingly quickly evened out.
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An embodiment of a control arrangement according to the
invention is described in greater detail hereinafter
with reference to the drawing.

The control arrangement'illustrated contains a
comparator 1, a PID controller 2, comprising a PI-
element 3 with series-connected D-element 4 and a
subtractor 5 located between them. The PID controller
2 controls an expansion valve 7, which in turn controls
the refrigerant flow from a condenser, not shown, to an
evaporator 8 or several evaporators connected in
parallel. A compressor, not shown, or several
compressors connected in parallel, lies/lie between the
output of the evaporator 8 and the input of a
condenser, not shown. Additionally connected to the
evaporator 8 is a measuring arrangement 9, 10, 11,
consisting of two sensors 9, 10 and a subtractor 11.

As a measure of the evaporation temperature T, of the
refrigerant in the evaporator 8, the sensor 9 measures
the temperature T, of the refrigerant at the input of
the evaporator 8, as illustrated, or the evaporation
pressure in the evaporator. The sensor 10 measures the
temperature T, of the evaporated refrigerant at the
output of the evaporator 8. The subtractor 11 forms
the difference of the two temperatures T, and T, and
produces as a measure of the superheat temperature
corresponding to that difference a measurement signal
T;» which is supplied to one input of the comparator 1,
whilst a desired superheat temperature signal Tij, is
supplied to the other input of the comparator 1. The
control difference of the measured superheat
temperature from the desired superheat temperature
determined by the comparator 1 controls the expansion
valve 7 by way of the PID controller 2 so that the
control difference becomes zero. To avoid sudden
changes in the superheat temperature, a control signal
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S proportional to the evaporation temperature T, or the
temperature T, at the input of the evaporator 8 is
supplied by way of a P-element 12 with the
proportionality factor or transfer factor K to the
subtractor 5. The expansion valve 7 is thus also
influenced by the control signal S by way of the D-
element 4. That is to say, when the evaporation
temperature T, increases because of too high a load on
the evaporator or conversely the load increases because
of a change in the evaporation temperature T,, that
change in the evaporation temperature T,, and with it
also a corresponding change in the superheat
temperature, is counteracted again very quickly.

The transfer factor or proportionality factor K of the
P-element 12 is selected to be the same as the ratio
Q/(T, - T,), T, being the air temperature at the
evaporator. Since Q is proportional to the degree of
opening D of the expansion valve, and t, - T, can be
about 15°C, the mean degree of opening D to determine K
is selected to be 5/15.
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Patent Claims

1. A control arrangement for the superheat
temperature of at least one evaporator (8) of a
refrigeration system having a refrigerant circulation,
in which at least one compressor, a condenser, an '
electronically controlled expansion valve (7) and the
evaporator (8) are arranged in series, a measuring
device (9, 10, 11) being connected to the evaporator
(8), which device produces a measurement signal (T,;)
that is a measure of the superheat temperature of the
refrigerant in the evaporator (8), the arrangement
having a comparator (1) to which the measurement signal
(T;) and a desired superheat temperature signal (Tii,)
are arranged to be supplied, and having a PID
controller (2), arranged between the output of the
comparator (1) and the control input of the expansion
valve (7), to which the output signal of the comparator
(1) is supplied and which controls the expansion valve
(7), characterized in that a control signal (S)
proportional to the evaporation temperature (T,) of the
refrigerant is arranged to be supplied additionally to
the PID controller (2).

2. A control arrangement according to claim 1,
characterized in that the proportionality factor (K)
between evaporation temperature (T,) and control signal
(S) is selected to be the same as the ratio

(Q/ (T, - T,) of the load (Q) on the evaporator to the
difference (T, - T,) between the air temperature (T,) at
the evaporator (8) and the evaporation temperature

(T,) -

3. A control arrangement according to claim 1 or 2,
characterized in that a summation element (5) to which
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the additional control signal (S) is supplied is
located between a PI-element (3) and a D-element (4),
connected in series therewith, of the PID controller

(2).
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