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Fig. 2 Radiation resistor network
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Fig. 3 Spectral properties of physical parameter
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Fig. 5 Simulation results of all kinds of collectors
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Fig. 6 Heat flux distribution in horizontal direction
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HEAT LOSS STUDY ON PROFILED HIGH TEMPERATURE EVACUATED
TUBE COLLECTOR

Huang Xiaona, Pei Gang, Wang Qiliang, Yang Honglun
(Department of Thermal Science and Energy Engineering , University of Science and Technology of China , Hefei 230027, China )

Abstract: The study introduces a new parabolic trough collector (PTC) with a profiled tube in order to decrease the heat
loss of evacuated tube collector by reducing the radiation area. Two types of profiled tube are analyzed. One is that the
secondary heat absorbing surface is designed to be flat (tube 1 ), and the other is that the secondary heat absorbing
surface and the main heat absorbing surface are both designed to be flat (tube II ). The paper presents numerical
performance evaluation and comparative analyses on the heat loss of PTC with original tube and profiled tube and on heat
flux and temperature distribution of original tube and tube II based on spectrum parameter model of radiation heat
transfer. The results show that, the heat loss from the evacuated collector with tube | and tube II is less than that with
original tube as much as 8.8% and 14.5% respectively. When the tube working temperature is 300, 400, 500 and
600 C, the heat loss reduction of PTC with tube T is 7.2, 19.5, 45.8 and 96.4 W/m respectively, and the heat loss
reduction of PTC with tube II is 11.8, 32.0, 75.3 and 158.5 W/m respectively. In the main heat absorbing surface of
tube II , heat flux is within the acceptable range, and temperature distribution is slightly affected by tube structural
change.

Keywords: solar absorbers; heat losses; heat flux; profiled tube ; temperature



