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Experimental Studies on Flow Boiling of R134a in Horizontal Small Tubes

Ding Yang' Liu Jianhua' Ye Fangping’ Jiang Linlin' E Xiaoxue' Wu Hao'

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China; 2. Zhejiang Xinjing Air Conditioning Equipment Co. , Ltd. , Longquan, 323700, China)

Abstract Experimental investigation on the flow boiling of R134a in horizontal mini-channels was carried out in this study. The test sec-
tions are three different horizontal smooth stainless steel tubes with inner diameter of 1mm, 2mm and 3mm. The experiment was performed
on the saturated temperatures ranging from 5 to 30 °C , heat fluxes from 2 to 70 kW/m* and mass fluxes from 200 to 1500 kg/(m’-s).
The results indicated that on the same conditions the pre-dryout heat transfer coefficients in 2-mm-ID tube increased 11. 6% averagely than
the 3-mm-ID tube, the coefficients in 1-mm-ID tube increased 26.3% averagely than the 2-mm-1D tube and the heat transfer coefficients
in the 1-mm-ID tube were 40.8% greater in average than those in the 3-mm-ID tube. With decreasing tube diameter the coefficients star-
ted decreasing at lower vapor quality, the effect of mass flux and the contribution of forced convective evaporation on the local heat transfer
coefficient decreased while the effect of heat flux was still strong in all three tubes, the zone of plug flow and slug flow decreased while the
zone of bubbly flow and annular flow increased.

Keywords R134a; mini-channel; flow boiling; dryout; heat transfer coefficient
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Fig. 1 Schematic of test system
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Tab. 1 Experimental conditions
AR E/ C :5.10.,15 .20 .30
p y IR ¢/ b G/ T
YR B M1t d;/ mm 4ME d,/ mm K I/ mm " Xz 4 o ”LZ -
(kW/m™) (kg/(m™-s)) x

SLUGEE 1 3.0 6.0 1500 2~70 200 ~ 1500 0.1~1.0
SLEEE 2 2.0 6.0 900 2 ~70 200 ~ 1500 0.1~1.0
LB 3 1.0 6.0 300 2~70 200 ~ 1500 0.1~1.0
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Tab. 2 Uncertainty of experimental parameters
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Fig. 2 Effects of heat flux (¢) and mass flux (G) on heat

transfer coefficient (%, ) for different ID tubes
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Fig. 3 Flow pattern observations with experimental

transition lines for different ID tubes
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