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Experimental investigation of flow distribution of supercritical
carbon dioxide in parallel channels

BAI Chen-guang, YAN Jian-guo, GUO Peng—cheng*

(State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi’an University of Technology, Xi’an
710048, E-mail: guoyicheng@126.com)

Abstract: It is significant to understand the distribution law of supercritical CO, flowing in
parallel channels for the design and optimization of energy transformation equipment, especially
for new type solar thermal power station. In this paper, the flow distribution of supercritical
COqzis carried out in two parallel tubes with an inner diameter of 2mm.The heating fluxesfor two
parallel channelsare controlled by electric heating method. The influences of heat flux deviation,
pressure and mass flow are analyzed.Test parameters range are as follows: system pressure
7.5-8.5 MPa, total mass flow 150-250 g/min, heat flux 15-100 kW/mz, fluid temperature
20-100°C. The results show that the flow deviation is intensified with increasing deviation of
heat flux. The main reason for the uneven distribution of flow is caused by the deviation of heat
flux between two parallel channels. It could weaken the flow deviation and improve the stability
of the system by increasing the system pressure and the mass flow rate. The research results
provide a theoretical basis and technical support for the design of energy conversion system in
solar thermal power technology.

Key words: Flow distribution; Flow deviation; Supercritical fluid; Solar thermal power
generation
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