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ABSTRACT: Controlling superheat of indoor units associated with a multi-type heat pump is
one of difficult tasks to be addressed. This study suggests a dynamic model of an evaporator
based on heat and mass balance. Thermodynamic properties are calculated by a commercial
software, Refprop. The model is programmed in MFC Visual C++ for controller interface in
real-time mode. The simulation results shows that P! control works for a narrow range of
superheat. Beyond the range, the temperature behavior of the refrigerant is quite nonlinear
mainly due to phase change. Thus, it is concluded that PI control of superheat has to be
supplemented by nonlinear control ideas to avoid saturation and excessive superheat.

Key words: PI(d] 2l A& #|o]), Evaporator(Z%7]), Electronic expansion valve(Ax}=3y),
Dynamic model((£E4 R29), Superheat(#}¥Xx), Heat pump(EH =)
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Table 1 Specification of simulation condition

Item Content Value
Heightxwidthxdepth |200x300x80 mm
Arrangement| No. of tubes per row 6
No. of tube rows 3
Outer dia. 9.52 mm
Wall thickness 0.3 mm
Tube Horizontal tube spacing 25 mm
Vertical tube spacing 21.65 mm
Material Copper
Fin Fin density 493 fins/m
. Inlet condition 1,800 kPa/32TC
Ex‘?:lr::on Outlet pressure 550 kPa
Valve coeff. Cv 0.02
Air Air flow rate 320 CMH
Inlet air condition 327C/80%
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Fig. 8 Simulation results for the case of Fig.7 at 26 seconds.
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Fig. 9 Simulation results for the case of Fig.7 at 600 seconds.
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