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Experimental study on the performance improvement of
a screw-compressor-type chiller
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Abstract

An experimental study on the performance enhancement of a screw-compressor-type
chiller with 100kW of nominal cooling capacity has been carried out. Performance test fa-
cility was developed to investigate the effects of a partial modification from the existing
chiller on the performance. By replacing the existing shell-and -tube heat exchangers with
plate heat exchangers, the cooling capacity is increased by 15~18% and the COP is also
increased by 19~21% depending on the operation temperature range. Charging mixed re-
frigerant R22/R142b(80 : 20) instead of R22 into the chiller with plate heat exchangers im-
proves the cooling capacity by 4% and the COP very largely by 30%. Each contribution of
the plate evaporator, plate condenser, and mixed refrigerant to the performance enhan-
cement is examined by analyzing the refrigeration cycle and the heat transfer processes. It
is also shown that the chiller performance can be improved by adapting 2-stage-compre -
ssion cycle using an economizer.
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Fig.1 Schematic diagram of the chiller
Table 1 Specification of heat exchangers installed in the chiller
External size Heat transfer
Component Type R Remark
{(mm) area*(m')
hell side - i
Shell & tube | ¢283x1,710 73 shell side = secondary fluid
Evaporator tube side - refrigerent
Plate 524 X 241 x 323 156 number of plates - 130
hell side - i
Shell & tube | #319%1,210 458 shell side - refrigerent
Condenser tube side - secondary fluid
Plate 524 X241 X275 124 number of plates - 110
; ) - .
Economizer Coaxial double 345 % 314 X 300 195 inner tube - high pressure
tube annulus - low pressure
hell side - high
Subcooler | Shell & tube 4 200 % 650 0.62 Shefl side ™ gh pressure
tube side - low pressure

* area based on the fin base surface
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Fig.2 Monitoring window displaying the
chiller operation condition

Measurement Sensor type Range Accuracy Remark
Mass flow meter 0.02~2kg/s | £0.01%FS Chiller main circuit
Flow rate 0.003~0.3kg/s| *0.01%FS | Chiller economizer circuit
Vortex shedding 30~1,300lpm | *1%Rdg. Sencondary flow circuit
0~ 200psi +0.05%FS Low pressure point
Pressure Pressure transducer 0~ 300psi *0.05%FS Middle pressure point
0~500psi1 *0.05%FS High pressure point
Temperature | T-type thermocouple | -50~180C +0.05C
Watt meter | Portable clamp meter 0-~60kW T 0.5%FS Compressor input power
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