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EEV Superheat Control of a Multi-type Heat Pump by Using Dither Signal
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ABSTRACT: The electronic expansion valve (EEV) may be used to control the refrigerant
flow rate for the multi-type heat pump. Stepping motor driven EEV may precisely control the
refrigerant flow rate to meet each internal load requirement. To control the EEV, PI algorithm
may be used. But the hysteresis of EEV deteriorates the performance of superheat control. To
reduce the performance degradation, the PI algorithm along with the dither signal may be
used. The dither signal, with about 10 times higher frequency than the system crossover
frequency and about 10 times larger magnitude than the deadband of hysteresis, was selected
for the superheat control of EEV. Experimental results showed the improvement of EEV

contro] by adding the dither signal to the PI algorithm.
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Fig. 1 PI algorithm without dither signal.
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Fig. 2 PI algorithm with dither signal.
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Fig. 3 The effect of the amplitude of dither
signal.
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Fig. 6 Schematic diagram of test facility.



Fig. 7 Multi-type heat pump system.

Table 1 Multi-type heat pump specification

Component Specification
Rotary type
Compressor S type 5686 W
D type 8353 W
Condenser @9.52 mm X 2R X 34S, 60 CMM

A, C, D| 964 mmx4RX6S, 9 CMM
Room Capacity : 3500 kcal/h

Evaporator—2 ©6.4 mm =< 4R X6S, 6 CMM
Room Capacity @ 1800 kecal/h
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Fig. 8 Superheat control results of unit A.
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trol algorithm.
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