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Abstract To broaden the application field of solar energy a small solar parabolic trough collector system
has been developed. In this paper with the concept of equivalent aperture area for the collector system defined
a mathematical model for heat absorption and heat loss of the system is established. The variation tendency of so—
lar incident angle and beam radiation availability is summarized for the collector system rotated about a horizontal
east-west axis in Guangzhou at a typical date. With the mathematical model the variation of the collector system
heat loss is analyzed and a method validated against test for improving its thermal performance is presented. The
experiment shows that the collector system has high thermal efficiency in mid-temperature ranges and at 150 C
the system thermal efficiency reaches about 50% .

Key words small parabolic tough collector; equivalent aperture area; thermal efficiency

14
57 1
8 9 1041 12 6
1345
300 C o N
80 ~ 200 o
oC 16
o A) 1\ 2 6
. (2013B010405013) ;
lm ( 2013Y2-00091) ;
(2013A011405001 2012A010800024 2013 A011404007)
22014 —11 - 05; 12015 - 02 - 04
; : (1979—)

o E-mail: wangxl@ ms. giec. ac. cn



1573

3
(70 mm x2 000 mm) .6 (1 m?.
900 mm x 1 000 mm x210 mm) 23 m
40 L o ;
| @ .
h
A,=A°c050'(1—l'tan0) (2)
cosf = (1 —sin’y * cos’a) ' (3)
10 ;A
1 le; h
Fig. 1 Schematic of working fluid circulation of m; [ m, y
parabolic trough system , o °
(1) ~
(3) N 4
3 4 0
90
—a— fEarFSE AR
—o— W ENFIM
_ —a— BFE NS
g 60
&
<
2 =
= 30t
Fig. 2 Photo of parabolic trough collector system K -
o . ?:IOO S:&}U 9:;){] l[?:IOU 1 ];U[] IZUU
1 %1
£2°%
3
30 Fig. 3 Change of solar incident angle with time
mmo
( 10 ¢
—a— FAHEKA N
+0.2%) . - ( 0.4%) . —o- HEEPIL
08T -am 2EmBIL
( 20g) ( +0.5%) - %
5 06t
2 £
I 04 r
am
02
00 L : ‘ : : ;
7:00 8:00 9:00 10:00  11:00  12:00
11t %1
. 4
2.1 Fig. 4 Change of system equivalent area rate with time
9. 3
qab:I.p.T.a.Ar (1) Sh (
o W/m?; p
C D 30° ) 8 h
A, 9 h.

?71994-2016 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



1574
2.2
4 N N 1,
o 4 ( (1)
) 1 (2) 1 (3)
1
Table 1 Calculation equation summary of small parabolic trough concentration system
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Fig.5 Change of system heat loss with working fluid temperature 8
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Fig. 6 Change of system thermal efficiency with working fluid
temperature at different solar radiation intensity
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