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This paper presents an on-line measurement method for the oil circulation ratio (OCR) in CO, climate control
system. This method was used to investigate the effects of the OCR in the system and an oil separator on the
system performance.

The capacitance sensor method was investigated as the OCR measurement method in the transcritical CO,cycle.
The sensor with parallel plate electrodes was developed to measure the capacitance of CO,/oil mixtures. Test
results show that the OCR in the transcritical CO. cycle can be determined by three parameters: pressure,
temperature and capacitance. Based on this approach, the OCR measurement method was developed by
correlating OCR readings and three other parameters. For the entire range of OCR 0 to 8wt.%, the measurement
absolute error is within 0.5wt.% for the range of pressures and temperatures tested.

By using this method, the OCR under various system conditions was measured. When the OCR increases from
0.5wt.% to 7Twt.%, the coefficient of performance decreases by 8% and 11% for idling and driving conditions,

respectively. Without an oil separator, the OCR increases higher than 10wt.%; with an oil separator, it was

maintained at Owt.% and 1.1wt.% for idling and driving conditions, respectively.

Key words : Oil, CO, cycle, Capacitance, Refrigeration
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Fig. 3 Capacitance change at various locations

gboobooobgobo

obooooooooboooooooboooooog
oobooooboooooobooboooooobooon
OO00000000Fg. 4000000000000
oobooboooooboobooceco.oboonoooono
oobooooboooooooboobooooooboon
oobooooobooobooooboobooooooboon
oobooooboooooooobooobooooooon
oobooooboooooooobooobooooooon
oobooooobooobooooobooobooooooon
ooboooobooooooobOooooOooooobooo
oobodoobooobooooboooboooooobooon
ooboodoooboooboooobooboooooooon
oooooooooooon

gboboooooooboboooooobooooood
ooooocrROOOOOOOO

0oo0ooooo
0 x 100 (1)

oobooooooo

goobooo
OCRJ wt.%0




oooo

gobooobooobooobbooobboon
gobbooobboooboobobooobboon
ggo

[ — co, flow

Refrigerant
mass flow meter

| _—< |

Gas cooler

Qil flow
Control valve Qil mass

Expansion valve flow meter

Sight glass — Oil flow

Capacitance Oil separator No.2

sensor

Qil separator

Evaporator Qil tank

Cornpressor

Accumulator

Fig. 4 Schematic diagram of test facility
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