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A Study on a Precision Temperature Control for Oil cooler using ON/OFF
Control Method
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ABSTRACT

Recently, the needs of system performances such as working speed and processing accuracy in machine tools
have been increased. Especially, the working speed increment generates harmful heat at both moving part of the
machine tools and handicrafts. The heat is a main drawback to progress accuracy of the processing. Hence, a oil
cooler to control temperature is inevitable for the machine tools. In general, two representative control schemes,
hot-gas bypass and variable speed control of a compressor, have been adopted in the oil cooler system. In this
paper, the compressor’'s speed are controlled to keep reference value of temperature at oil outlet. The precision
processing of a machine tool is required for an oil cooler guaranteeing *0.1°C temperature control. But the oil cooler
with precision temperature control is expensive. Therefore in this paper, instead of a on/off(relay) control method, a
PID and phase angle electric power control method is proposed for the precision control of an oil cooler. The
proposed controller is implemented and tested at the temperature of 23°C, 24C and 25T.
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Fig. 1. Schematic diagram of compression refrigeration
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Fig. 2. Space load and system capacity vs. outdoor temperature
of compressor that operate with the fixed speed
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Fig. 3. Space load and system capacity vs. outdoor temperature for

a variable speed compressor.
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Fig. 8. The temperature sensor part
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Fig. 11. Block diagram of oil cooler system
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Fig. 13. Refrigeration circulation system(dot line) and
cooling oil circulation system(solid line)
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Fig. 14. Schematic diagram of second fluid circulation loop
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Fig. 15. Experimental apparatus of oil cooler system.
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Fig. 16. Experimental apparatus of oil cooler system
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Table 1. A analysis of experiment result.

AR 23°C 24°C 25°C
EES 262C 23.67°C 24.79C
Ee 23.31C 24.38°C 2545C
Bt 23.07°C 23.96°C 25.02°C

Rk 0.07C 0.04C 0.03C
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Table 2. Experiment result comparison
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