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Simulation and experimental research on heat exchange performance of
supercritical CO:2 in helical tube
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Abstract: Numerical and experimental studies are conducted on convective heat transfer performance of carbon
dioxide (S-COy) flowing in a heated vertical helically coiled tube under supercritical pressure. The influence of flow
characteristics and structural characteristics such as heat flux ¢, mass flow rate G, pitch P, tube inner diameter d,
and spiral radius R on heat transfer are discussed, and the sensitivity of each structural parameter is studied
quantitatively. A closed-loop S-CO: test platform was built to conduct experimental research on the convective heat
transfer performance of S-CO; in the helically coiled tube, and the accuracy of the numerical simulation is verified
based on the experimental data. Finally, the heat transfer correlation of S-CO; is fitted. The research has laid
foundation for the thermal design method of S-CO. spiral-wound heat exchanger, and has certain engineering
application value for the application and promotion of the spiral-wound S-CO; heat exchangers in nuclear power
and solar thermal power generations.
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Tab.1 The first set of simulation parameters

P/mm d/mm R/mm S/mm g/(kW m-2) Gl/(kg 1)
30 17.88
40 20.67

4.57 40 1000 40, 50, 60
50 23.67
60 26.61

%2 B 2HEERBE
Tab.2 The second group of simulation parameters

P/mm d/mm R/mm  S/mm g/(kwW m-?) Gl(kg h1)
2.80 17.88
3.60 20.67
50 40 1000 40, 50. 60
4.57 23.67
5.50 26.61
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Tab.3 The third group of simulation parameters

P/mm d/mm R/mm  S/mm g/(kw m-2) Gl(kg h1)
20 17.88
30 20.67
50 4.57 20 1000 40, 50. 60 9367
50 26.61
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