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Abstract
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This paper investigates the control problem of evaporator superheat, i.c., the difference between the
temperature of the refrigerant at the entrance region of an evaporator and that at the exit region, for multi-type
air-conditioning/refrigeration systems. Mathematical equations describing the characteristics of compressor,
condenser, evaporator, and electronic expansion valve are first derived. Then, the transfer functions from the
current input of the electronic expansion valve to wall temperatures of evaporator tube at two-phase region
and superheated region, respectively, are derived. The stability and performance of the closed loop system

with a Pl controller are analyzed by Nyquist stability criterion. Simulation results are provided.
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Fig. 1 Cycle diagram of the multi-type air-conditioning
/refrigeration system.
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