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Experimental research on tubular solar dynamic heat collector with
unit combined rotor

WANG Han, YANG Wei-min, HE Li-chen, JIA Yu-chuan, YAN Hua”™
(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: In view of the low collecting efficiency of tube solar collector, a new method of solar energy
comprehensive utilization , which combines solar energy utilization and plant cultivation,is proposed.This method is called
Photothermal Agriculture. Furthermore , the corresponding dynamic collector is designed, and the experimental table for
tubular solar dynamic collector with unit combined rotors is set up. The changes of water storage temperature,
instantaneous efficiency and average efficiency are taken as detection indicators , the influence of unit combined rotors on
the photothermal conversion efficiency of tubular solar dynamic collectors is investigated, and the influences of fluid
velocity , rotor structure and rotor color are also compared at the same time.The results show that the low flow resistance
black rotor group exhibits excellent performance in all aspects.The photothermal conversion efficiency is greatly improved
under the action of rotors, of which the average efficiency of the low flow resistance black rotor group is 32. 63% higher
than that of light tube group.Comparison of two blade rotors with the same structure shows that the black rotor has better
performance than that of the transparent rotor. Comparison of rotors with different structures shows that the rotor with low
flow resistance has better performance than that of two blade rotor. At the same time, the combined rotor needs no
additional power,and it is able to avoid scaling,so it has broad application prospects in Photothermal Agriculture.
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