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ABSTRACT: An experimental study was conducted to analyze the effects of oil on refri-
gerant flow through adiabatic capillary tubes, and to develop a model for mass flow rates of
refrigerant/oil mixture at various capillary tubes and flow conditions. Mass flow rates and the
profiles of the pressures and temperatures along the capillary tubes was obtained with the oil
concentration of R-22/SUNISO 4GS oil mixture at various test conditions. The flow trends as
a function of geometry and flow conditions for pure refrigerant and refrigerant/oil mixture
were similar in adiabatic capillary tubes. Mass flow rate of the refrigerant/oil mixture was
less than that of pure refrigerant at the same test conditions.

Key words: Capillary tube(ZAl#), Oil/Refrigerant mixture(2Q/Ivl £ EF), Oil concentra~
tion(2 ¥ ¥ %), Density monitoring system(Z X))
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Fig. 1 Schematic of experimental apparatus for
capillary tube test.
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Table 1 Measuring equipment for experiment

Instrument Range Accuracy
Mass flow meter  0~10 kg/min +0.15%
Densimeter 00~6.0g/cc +0.002 g/cc
Electronic scale 03~1.2kg +0.05¢g
Thermocouple —200~200C +0.2T
Data logger 60 channel
Pressure transducer 0~500 psi *+44kPa
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Fig. 2 Density of oil/refrigerant 22 mixtures
concentration (Min et al,® 1998).
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Table 2 Test condition for adiabatic capillary

tube
Dia. & il Test conditions
concen- -
No.| Leng. tration |Pressure|Temperature Quality
(mm) | (o5) | (kPa) (T) (%)
29.9, 359,
1850 419, 449 0~20
1 11.10, 1500 250, 31.0,
1.70, 1500 1650 37.0, 40.0 0~20
197, 2579,
0, 4, 1450 31.7, 34.7 0~20
710 1850 299, 449 | 0~20
3 {1.42, 1500
4 11.70, 1000 1650 31.0, 400 | 0~20
5 | 1.70, 2000

1450 317, 347 | 0~20
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Table 3 Comparison of injected oil concentra-
tion with measured oil concentration

Injected oil Measured oil concentration (%)
concentration
(%) Minimum Maximum Average R.M.S
40 35 4.3 39 0.245
7.0 6.5 7.4 71 0.204
10.0 9.8 105 10.1 0.153
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Fig. 8 Effects of oil concentration on specific
volume with subcooling/quality (D=
1.10 mm, L=1500 mm).
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Fig. 9 Effects of oil concentration on visco-
sity with subcooling/quality (D=1.10
mm, L=1500 mm).
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concentration with inlet pressure (D=
1.70 mm, L=1500 mm).
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Fig. 12 Effects of oil concentration on specific
volume with inlet pressure (D=1.70
mm, L=1500 mm).
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Fig. 13 Effects of oil concentration on visco-
sity with inlet pressure (D=1.70 mm
and L=1500 mm).
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