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Numerical and Experimental Investigation on Cooling Heat Transfer
and Flow Characteristics of Supercritical CO, in Spirally Fluted Tubes

YU Zhong-yang, TAO Le-ren,ZHANG Su-han, LI Meng
(Institution of Refrigeration and Cryogenics, University of Shanghai for Science and Technology, Shanghai, China, Post Code ;200093 )

Abstract; To study the heat transfer and flow characteristics of supercritical CO, in the spirally fluted
tubes ,the numerical calculation of the spirally fluted tubes with different geometric parameters at inlet
temperature of 323. 15 K, operating pressure of 8.0 MPa,inlet Reynolds number of 35 000 and total heat
of 4 200 W was presented ,the effects of various parameters on heat transfer coefficient and flow process
were analyzed in this paper, and the optimal structure of spirally fluted tubes was obtained according to
the heat transfer evaluation factors ( the radius of the groove rof 6.5 mm,the radius of the fillet r, of
2.0 mm,the depth of the groove e, of 5.5 mm,the space between the main tube and the outer sleeve e, of
1.0 mm,and the helix angle w of 0.70 rad). On this basis, the effects of different pressures and inlet
Reynolds numbers on the heat transfer coefficient were studied experimentally,and its impact mechanism
was obtained. Thecorrelation of the cooling heat transfer of supercritical CO, in the spirally fluted tubes
was established , which was used to predict on the test data, by analyzing the influence factors of heat
transfer coefficient and combining with numerical calculation and experimental data. The results show that

the average absolute value deviation between the predicted value and experimental value is 11.65% ,and
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the maximum absolute value deviation is not more than 25% ,which proves the accuracy of the method.

Key words: supercritical CO, ,spirally fluted tube,cooling heat transfer,structure optimization ,correlation
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Fig. 1 Sectional view of spirally fluted tube air cooler
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Tab. 1 Geometric parameters of spirally fluted tube

air cooler under different working conditions
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Tab. 2 Boundary parameters under different working conditions
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Fig. 7 Principle diagram of experimental devices
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