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Optimum Control Method Based on State Space Model of a
Compressor Variable Speed Cooler for Machine Tools

Kim Sang-Ho

Department of Refrigeration and Air-conditioning Engineering
Graduate School, Pukyong National University

Abstract

In this paper the control method -of compressor variable speed(CVS) is
deal as the main study.The CVS system is possible to satisfied demand of
high speed, highprecision and high efficiency. Input. variables of this
system are compressor. speed and opening angle “of EEV, and the output
variables are outlet ‘temperature and superheat. Therefore, this system is
multi-input /multi-output(MIMO) system. | Generally, the PID control method
or fuzzy method are used to control the CVS system. The PID control
method is ‘widely used 'to control cooler system. However, the CVS system
is considered as single-mput single-output(SISO) system. The fuzzy control
methods have merits. in easy. to control and easy to apply based on expert
experiences. However, it was hard to get precise control performance and
the control performance was - depended on expert_ability. In addition, the
energy consumption. is. not: considered by both methods above. Therefore,
the optimum control method is-proposed-to-control the CVS system in this
paper. This optimum control method is based on state space model, so the
model can deal with MIMO system. In addition, this method can achieve
optimum control by using evaluation function that variables are control error
and input energy.

To implement the proposed system, state space model of the CVS system
is designed firstly. Then the state space model expanded to servo system for
dealing with model uncertainty. Finally, the optimum gain was decided by
using evaluation function. Furthermore the proposed control method is
checked by experiments of starting characteristic, changing control late, and
changing heat load.
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Table 2 Specifications of the test unit

Component Note

Compressor | Rotary type, 1[HP]
Condenser Air-cooled fin and tube type
Evaporator Plate heat type exchanger
Refrigerant R-22

Table 3 Experimental conditions
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Water flow rate
Ambient air temperature
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Target temperature

22.5[1/min]
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A7) L2 7 (LabVIEW)
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