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Abstract

Recently, micro fin tube is widely used to heat exchanger for high performance. And, as the
alternative refrigerants for R-22, hydrocarbons such as R-290, R-600 and R-600a are very promising
becanse of their low GWP and ODP. Thus, R-290 was used as working fluid in this study. Most
design of heat exchanger had been based on heat tramsfer characteristics of pure refrigerant although
refrigeram oil exists in the refrigeration cycles. So, the influence of oil on heat transfer characteristics
have to be considered for investigating exact evaporation heat transfer characteristics. But, this is an
unresolved problem of refrigeration heat transfer, Therefore the influence of the refrigeration oil to the
evaporation heat transfer characteristics of R-290 were conducted in a horizontal micro fin tube. The
mineral oil was used as refrigeration oil, The experimental apparatus consisted of a basic refrigeration
cycle and a system for oil concentration measurement. Test conditions are as the follows: evaporation
temperature 5°C, mass velocity 100 kg,/mzs, heat flux 10 kW/m> oil concentration 0, 13, 3.3, 5.7
wt.%, and quality 0.07~1.0. When refrigeration oil was entered, oil foaming was observed at the low
quality region. And, very small bubbles were observed as quality was increased. Pressure drop and heat
transfer coefficient increased as the concentration of refrigeration oil increased to 5 wt%.. The
performance index of heat exchanger was the highest near 3.3 wt.%.
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1. Compressor 12. Qil separator

2. Qil separator 13. Accumulator

3. Condenser 14. Oil tank

4. Dry & Filter 15. Qil flow meter

5. Refrigerant flow meter 16. Gil pump

6. Refrigerant oil mixing tank 17. Qil concentration bottle
7. Expansion valve 18. Differential pressure

H. Preheater gauge

9. Test section 19, Micro motion mass

10. Visual section flow meter

11. Post heater
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Table 1 Specification of micro fin tube

Components Symbol Specification
Total length I. (mm) 500
Outside diameter D, {mm) 9,52
Inside diameter Di (mm) ’.72
Micro fin depth Hy (mm) 0.2

Bottom wall

thickness Tw (mm) 03
Number of micro fin n 60
Inclination angle 8 18°
Micro V‘I;lil(';ﬂl::ottom Wo (mm) 022
Fin angle a 53°
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