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Fig. 1 Experimental setup

A
el

e
'v /-’“ -

| g ——

K2 CPCARGRIA]
Fig. 2 Photo of the CPC collectors

SEHT, ST 1.2.3.4 F1 5, TR 6 Al
7, PRI LA 19 AR A, 2t i A 0K
oy E] 3 41 CPC AT E LT 2.3 A
4 A 3 24 CPC R AR, R A
PR IR E] 110 CHF, P ks AT 7, %
FIITT S, FRURSEE  hAe 1 S Hgh g S s it
ANIHAE 20 ZJEFTIFIRIT S F1 6, CHAIIEIT 1 i 7,
SR AR AN IHIAT 2 1A 1.

ARSI AT 2015 48 10 A 17 H.10 A 27 A
10 H 31 HIEELBAIE (K& 117°17 , b 46



1 TR B HOIRAT CPC VI RERE IR 1 X L SRS 3

31°52" ) v Rk AR 24 G X g 2 — A% T 5 A
D 7E B2 FAERE YRR 110 CA AR, 3 FiORTH]
RO LT CPC MR HARCE, 10 A 17 HEE
A A 42.0°,10 A 27 HA 10 A 31 HAEHRE
A 340 45.0°, LARIE IE 4 s 220 775K BHOR 2R ik
HAGE] CPC FF i . SEH0 ¥ 45 41 CPC i
0.14 m*/h, #F R (110£0.5)°C, AL 3 411K
£ CPC AR ARV Jy Iml i #, JF H s R, R CPC
AR FAIRAE TR N5 W i Sk SN B R B Y A R
Ui Sk s ], SI2 36 IR (] 26 BROZE 4 H 1 10:00~
14:00.

3 CPCEHFEBEHER

B3 45 T CPC A UM IA R 25 1 . KB
J62 CPC R B S it Bk B 48, d5d SN B A
RPN BT A R T ) 28 P P I WA TR TR TR AL B A Ty A

i, R R S U B A ST 2
XP ARG AR, 5y — 538 A A B RS A 5 R A
BT i AR S e A A R AR SR X AR AR IE 1T Y
CPC FEMEAELL M R

1)3 41 CPC Frib S FE I35 A ] 5

2) B BB AE TR S R

3) 728 W 35 355 T 3 P W RO U R VR TR B T 1) b

IR 22 53 5
4) 503 5 B N Ak R, AR BAGR

K BA
Tsky qC—sky—md % q
K7
IR T Vg M\/\r—/}/\/ T, \/\/\/\/—’
T e b z‘]g%}hﬁ H PG {ﬁﬁg

K13 CPCAHRAAR I f A M2 1]
Fig. 3 Thermal network for the CPC collectors
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Table 3 Daily thermal efficiency and relative error
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proportion of diffuse irradiation
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Table 5 Irradiation of different cities in a whole year
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Table 6 thermal efficiency of different cities in a typical day
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COMPARATIVE EXPERIMENTAL STUDY ON PERFORMANCE OF
LOW CONCENTRATION RATIO CPC COLLECTORS IN
DIFFERENT PROPORTIONS OF DIFFUSE IRRADIATION

Wang Jian', Pei Gang', Yang Ming', Li Guiqiang', Wang Yunyun®, Li Pengcheng'
(1. Department of Thermal Science and Energy Engineering , University of Science and Technology of China , Hefei 230027, China;
2. College of Optoelectronic Engineering , Shenzhen University, Shenzhen 518060, China)

Abstract: A compound parabolic concentrator (CPC) collector experiment system is set up. Collector performance of
three kinds of different concentration ratio is tested in different proportions of diffuse irradiation at the inlet temperature
of 110 °C. In addition, the thermal performance of CPC in different cities is analyzed under typical irradiation conditions.
It indicates that the proportion of diffuse irradiation has a significant effect on the performance of CPC collectors. The
thermal efficiency of the same concentration ratio CPC increases as the proportion of diffuse irradiation declines. What s
more, The CPC with concentration ratio of 1.5 has the highest thermal efficiency in a high proportion of diffuse
irradiation, and the CPC with concentration ratio of 3.0 has the highest thermal efficiency in a sunny day with low
proportion of diffuse irradiation.

Keywords: compound parabolic; low concentration ratio CPC; the proportion of diffuse irradiation ; thermal efficiency



