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Fig.1 Structure and principle of heat collecting device

1- B A 2~ W) S S THT 5 3- L L3RI 4- PR 2 Bl

SRR R ey W, HTARR R YR A
2 A 1Ak 27 3o 33388 55 Al A S 2 B 30 i
BF, KBHGER a,b ¢ 28 i P04 S SR R 31 ), 2R
AT AR B AL BRI IEAE N BB 23
R Feim ;. KPHYEER d, e M2 A2 A G2 BB
LB R, BRI SRR
KGR SAE# RSO, st 5
RHLIR Bl 25 A B T s, XS s 4
HE
12 HFHEFEH

PSRN E R SRR B PO AL DL R f%
Bz HTT, HEASH IR R A 2
WehE T BB A A SR AR S AT B
T 22 LSO SRR TR 2 o} A A B G AL e
I SEIRATLIE A SO AR A B E A T — e, BB
NFEALAFN B IE AR Bl 6 s A
AN B ARSI, A R
R AIBETR R ESCUSRRE, /S B IE A
FLIRAE PR EARIUNE 2 Fi . IS H0nEk 1
FFis .

(b) IS B
B2 AHRERSEZRGEERKE=HRR

Fig.2 Three—dimensional model of heat collecting device with

embedded star multi—fins receiver
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Table 1 Geometric parameter of heat collecting device
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Fig.3 The variation of the incident angle with time
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Fig.4 Ray tracing diagram of star multi—fins receiver heat collecting device at different times
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Table 2 The variation of optical properties of heat collecting
device with time
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Performance comparison of compound parabolic concentrating

solar air device with embedded star multi—fins receiver

Tan Zhaobo', Xu Wenfu', Chang Zehui'?, Li Xinliang'
(1.College of Energy and Power Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
2.Engineering Center of Solar Energy Utilization Technology, Inner Mongolia University of Technology, Hohhot
010051, China)

Abstract: Aiming at the defects of gap light leakage and surface heat transfer in the use of a
glass vacuum tube, in this paper,the glass tube embedded star multi—fins receiver is used as the
concentrating photothermal conversion component of compound parabolic concentrating solar air
device, and the air is selected as the heat transfer medium to alleviate the above defects and
reduce the sealing requirements of the device and the low temperature ‘burst tube” rate. The
influence of the fin shape of the star —shaped multi —fins receiver on the performance of the
compound parabolic concentrating solar air device was comparative studied. The influence of
different star—shaped multi—fins receiver on the optical performance of the device was simulated
and calculated. Based on this, the thermal properties of the device with embedded star six—fins
receiver and the star five—fins receiver were tested and analyzed under actual weather conditions.
The results show that when a<7.4°, the optical performance of the solar air collector device with
star six—fins receiver is better than that of the star five—fins receiver. The average light receiving
rate and concentrating efficiency of the former are 98.2% and 76.4% respectively, which are 1.2%
and 1.1% higher than those of the latter. In the sunny day, when the air flow rate is 4.0 m/s, the
average outlet temperature, maximum instantaneous heat collection and photothermal conversion
efficiency of the solar air collector embedded with the star six—fins receiver are 37.0 C, 896.45 W
and 75.31%, respectively, which are 1.37%, 2.80% and 1.93% higher than that of the embedded star
five—fins receiver. The testing results can provide a reference for the structural optimization design
of the receiver of the compound parabolic concentrating solar air device.

Keywords: receiver; solar energy; compound parabolic; concentrating; star multi—fins
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