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Suitability of R404A Boiling Heat Transfer Correlations for S mm
Microfin Tube

He Kuan Liu Jianhua Yu Xiaoxiao Feng Guangdong

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract The flow boiling heat transfer of R404A in a 5 mm micro-fin tube was studied. A number of flow boiling heat transfer models
were selected by comparing the deviation between experimental results and theoretical calculations through a large amount of data to dem-
onstrate the applicability of the models. The experimental conditions were as follows: The heat flux was 5-25 kW/m”, saturation tempera-
ture 0 °C, mass flow rate 200—-500 kg/(m’ -

verestimates part of the data because of the great difference of thermophysical properties. Furthermore, the Liu Zhongliang et al.” s model

s), and vapor quality 0.1-0.9. The results show that the Zhang Xiaoyan et al.’ s model o-

underestimates the influence of the heat flux and underestimates most of the experimental data. The model proposed by S. M. Kim et al
cannot reflect the decrease of the heat transfer coefficient in high vapor quality areas and its prediction accuracy is low. K. E. Gungor et
al.” s model well explains the process of heat transfer inside a tube with a 27.46% mean absolute deviation; 98.18% of the predicted points
is within a +30% range and the mean absolute deviation is 8.95% after multiplied by a modified ratio 1.372.

Keywords heat transfer correlations ; two-phase flow;boiling;small diameter; R404A
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Fig.1 The experimental apparatus of test system
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Fig.3 Axial and radial layout of resistance thermometer in experiment phase
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Tab.1 Dimensions of micro-fin tube

e Kl
HREUEL 38
IR B/ (°) 18
WA a/(°) 40
JEEEJE T, /mm 0.20
Y% H,/mm 0. 14

1.2 LG TR MR A&

ARSI Z2 G0 o I T TR RS 5 B 1 3R 1T HE
TR 22 g TR | STEI BE TA 1 F E A
T BT 2 B B4 o 5 0 e 4 ) v 7R % R O
il S 56 22 B8 1Y o e itk T Ve BBk 1 B i £ AT LA
P Bt 1R g, 3 — 20 I B T At AN
JE 7, A8 B AU 7 AT B A PE T B NIST Af
ARG v 300 B M R, oA e (IR B
(PRI 2 B ¥ R0 4 RN IR R A S 8 AT kit
BB MR RE, R T HEEN T IZ R
TR RE R A T N A 3R T A R B, R

Z SR, R AT SO AT A 0 A 3 T O3
Fr, R T AN5R 2 B i S T
=2 XWX TR

Tab.2 Test conditions of experiment
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Tab.4 Correlations of flow boiling heat transfer in micro-tube
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