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Experimental study of boiling heat transfer in vortex tubes and dimple tubes
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Chongqing University, Chongqing 400044 ,P. R. China;2. CCTEG Chongging Engineering Co.,
Ltd., 400016 Chongqing, P. R. China)

Abstract: With micro turbine Capstone C30 flue gas as the heat source, the characteristics of boiling heat
transfer inside tubes including vortex tubes, dimple tubes and plain tubes were investigated
experimentally, The results reveal that boiling heat transfer coefficient of vortex tubes is about 1.6 to 2.1
times that of the plain tubes, external surface heat transfer coefficient is about 1.3 to 1.5 times that of the
plain tube, and the overall heat transfer coefficient is about 1.3 to 1.6 times that of the plain tubes; boiling
heat transfer coefficient of dimpled tubes is about 2.1 to 2.5 times that of the plain tubes, external surface
heat transfer coefficient is about 1.8 to 2.0 times that of the plain tube, and the overall heat transfer
coefficient is about 1.9 to 2.1 times that of the plain tubes. And the reason why the heat transfer
performance of vortex tubes and dimple tubes is better than that of the plain tubes is analyzed.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Size structure of test tubes

S8 HE T T BB k% S TP 5 SR 5 A

HEK L/m 0.5 0.5 0.5
W d/mm 30 30 30
BEJE ¢/mm 3 3 3
WEhmIem 0/C — 30 30

WA EEE P/ mm — 0.05 0.01
WTHKE @, /mm — 5 3
W FEE @, /mm — 3 3
WIS EE h /mm — 3.6 1.8
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Table 2 Table of Main Instrument Parameters of the Test
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Table 3 Uncertainty analysis

SR A X R 2/ %
T C +0.1
HE mm +0.001
JE 1 Pa +0.3

Ui kg/h +0.9
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Fig. 2 Boiling heat transfer coefficients inside tubes vs. cooling water Re
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Fig. 3 external surface heat transfer coefficient vs. cooling water Re
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Fig. 4 the overall heat transfer coefficient vs, cooling water Re
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