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Fig.1 The diagram of trough concentrating solar system
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Table | The parameters of different cell arrays

FL M B 5 S 4 p, HAREENRES  SREEMES] SEARMEEmRES ML
Vol V LR 4.95 5.30 8.07 95.70
Btz 5.50 5.60 11.50 105.40
I./A L 1.33 3.00 1.55 0.15
Bttse 6.52 5.00 13.56 1.77
FF/% i8R 59.22 40.90 70.56 78.51
Ryt 25.60 33.98 36.28 67.31
7% TR 7.5 7.66 13.28 24.02
Rtz 1.77 1.12 6.67 26.53
P /W LiEAR 3.8988 6.5031 8.8265 11.27
Riotss 9.1793 9.5152 44.3166 125.57
R,/Q i@ 0.88255 0.96305 0.41942 0.53336
Rtk 0.99201 0.98671 0.43184 0.68776
[/Wem™ SRS 979.51 967.30 943.21 977.48
S 951.96 942.72 918.54 960.0
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In concentrating irradiance
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Table 2 The parameters of two trough concentrating PV/T systems

RAESH/n’ 10 300
BEEEAR/n 1 2.18
FEH 10 136
s¥iap;aiing 9.25 297

o B Y T B/ o 0.19 6.8

55 T T R/ e 3L TR R 69.9 a4
TEREFEE/( °) +75 +90
YEHE(°) 0.1 0.1

- pinid 20 x 38 x
BHEME 0.65 0.83

FL R 1 Y B R % 23.21 21
ERBRI 0.9 0.94
KB/ 150 6000
BEHERKERBRAW  0.823 2
IR AW 3.326 160

IR S EIR AT 900W/n® , FRES IR FF 293K, KUK 1m/s

B¢ 2 A, A0 10m® TCPV/IT R RO 5
TSR P ES R LR ANU30Om® R EEHBE(R,
Hefgmmit R EReZE N, B A RS
By R T2k 82.3W, T ANU 2 %5 B4 T 77
BB IhER 106.67W; HA KRG 1 R EHA =M
BR, AR R A RE R ARG MR R RO, R
FEmEE T RS R E 0.9, WARE LA HE
B h 2 H 113.95W, F RS, m
FeAR B (] BR AT ZE K Sm BN BEAK B K BE R
0.03m i A 4L SR L ML 166 -, T A 4% 5% B A SR
i 6em I/ E B AT FERE dom, T B0 AR Y
IR 177.33W,

BT REMES— AR ERAREE AR
GRS A BRET AN, 21T EB B 100’
TCPV/T ZAHIRE N 13.48% , M FHOER &
HARGHYEN 11.64% A TRERABARENHE
SERBEN 5.22%, TCPVIT G RERMER
HEERMER 158%, WEHRER X B RERR R
# 16% . 3 7K PHRER] AR 4 72 IRl — B 200 A 55
BEHENR 3 IR, BB ITEARX T .

En=Qrou+milh-(T,+273.15)s],, -

[h=(T, +273.15)5], (6)
E..
T =~ (1~ LETEE ™
R

AH S Qe R PHEEFI I 25 89 B KB 1 Zh 26 5
hy s—253 3 0 T RRAE 2 K38 B T B %8
T—3ERE; [ — B A, —FEER,

R®3 3IMKPARER MR &EMIERERLL
Table 3 Comparison with the performance of the three solar utilize equipments

FEER BRE  AHRE KEE HKEE  RE B b

fm’ /Wem™? /IC IC /1< /Lht BRIV /%
EARAMMETE 1.95 910.0 18.0 40.0 59.40 40.0 — 5.22
FHOBR &R 1.06 941.0 18.0 — — — 110.60  11.64
A ROt Al 9.25 910.0 18.0 40.0 51.32 260.0 780.39  13.48

2.3 HBRAEAXKEE PVIT AL

B % 4 HI#EE 10m” KFHRE TCPV/T ARG M1 #
AR 9261 ¥, FLB Ak i HL 2R A 291.78W, K HY
FAS N 31.74 ¥ /W5 1 3548 5 A K FH B b AR
A 5000 ¥ , Holge K i s D F 5 160W, & B LA R
31.25¥ /W, HJ%0, 1% TCPV/T A HLEY & B A JLF

5 R S AR K PR M5, (X R E R AR
BESMAILES o

BERSH, 2FEZKHERET KBS EEE
534.029kW- b, #fE St 4838.38M), R ER
POKBRE KFHERK RN E EREER SIS
Tk, B BUK SR EERETT R AR I BUKFrEE R %,
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®4 BHFBEE

Table 4 Parameters of economy
Zy%  BRETE  EXSMHEM RS AR
25 KBmMmEEs  REHE  KFHEBEMEE
B 4861 ¥ 4400 ¥ 5000 ¥
R E AR GB4706-1995 BRI 900%™, B Hi
T RAARNH 0.5% /kW-h; R Bk S 1o

B & bR e QB1238-91 E K1) 80% , SR b A fH Ky
15.6Mlin’, BRI BB RBIMER 1.1¥ /s |’
BEHBIKFTRIBK SR RE SEAR
FRFHEE PV/IT 35 B RS IAHIE, Jy 4838.38M]. #&
BRAEZTEMBRAAKERL AFTHRRK
387.69m’ , & AR T 426.46 ¥ ;75 p1 B HoK 28 R 48E
AT 1344kW-h, B ART 672¥,

5 EXRAKIRLE PVIT REMAXERINTRE
Table 5 The monthly thermal and electrical output of the trough concentrating solar PV/T system

1A 2H 3A 48 S5A

6 7H 8A 9H 1WA 1A 1A

BEH/Mom’
B &HBEE/KW:h
AFHE/M

310.62 283.55 256.73 230.51 203.67 150.00 149.73 141.98 174.50 206.71 230.70 163.06
50.029 49.592 48.116 47.160 45.724 39.004 37.868 36.380 44.424 45.904 47.192 42.636
600.65 548.30 496.44 445.74 393.84 290.76 289.53 274.55 337.43 399.72 446.11 315.31

BERGLIRGRE RRAALERA R
HrREAENERRN, HAERAEFSESRR
p R Ch EE R B EERE LN AT NP Y IRE PN {2
A8, X I LAY S0C B BOKFE A2 4%, T LA 7
RERER H AT K. TR iR AU
Bt P RR SR T m i R LS BT R
BT

3 & #®

DET 8 FRTHIER 2m® TCPVIT B4, 3t &
REHE RS IR AL R FL M BRI T RE L IR 5 R
KRR REEBES LV R THEL, TTE
BRI EMR G RA R LV ftth
2 BELEEURENEAE T, HARR
REEAEER;

2)ABRALER L bR B L BB BT ST T
10m* TCPV/IT 25, HE 2 &M, hILE K &
G, BEER 9.88%, A SR E AT 49.84%, [
RS % EEE 13.48%, 5 ANU300m:
TCPV/ITR G HAT LU, A R 48 v b PR 5 A S s R R
BE, AR TRH B EL, EII g
FIRGETE , % R Gt DR AR 8 177.33W/nd . &
HERERASE L ESERHNERS 158%, P
BOBR KRG R R 16%

3) % 3R FH M A EE A4 2 1)K PR B Tt I A A
TCPV/IT ZREFMBIWALFHOE R FR Gt 17 4 55
ST AL, HLBLAL TCPV/T R 45 BUAE AR B AR
MK AR, B R AR A Y T RIS ER
R HOK SR L BOR A P B, B TR

R KL BE PR o R A RE RO AT, AT B
MAMEERERZ G M. ARt PvT R4
HAEBH RN AR
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THE EXPERIMENTAL STUDY OF TROUGH CONCENTRATING
SOLAR PHOTOVOLTAIC/THERMAL SYSTEM

Wang Liuling', Xu Yongfeng’, Li Ming’, Xiang Ming’,
Wang Yunfeng2 , Lin Wenxian’, Wei Shengxiam2
(1. School of Physics and Electronic Information, Yunnan Normal University, Kunming 650092, China;
2. Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials ,
Ministry of Education, Yunnan Normal University, Kunming 650092, China)

Abstract ; The performance testing experiment of crystalline silicon cell array and GaAs cell array have been carried out on

the 2m’ trough concentrating photovoltaic/thermal system independently. Experimental results showed that performance of

GaAs cell array is better than that of crystalline silicon cell array. The 10m’ trough concentrating solar photovoltaic/ther-

mal system which adopt GaAs cell array selected form prior experimental result of excellent performance in condition of so-

lar concentrating radiation has been established. The experimental results showed that photoelectric efficiency of GaAs

cell array is 23.21% , the electric efficiency and thermal efficiency of this system are 9.88% and 49.84% , respectively

at the 10m’ trough concentrating system. The exergy of the system is 13.48% , which is higher 158% than that of evacu-

ated tube heated by trough concentrating and is higher 16% than flat-plate photovoltaic system. The cost of generate elec-

tricity with trough concentrating photovoltaic/thermal system adopted super cell array can catch that of standard flat-plate

photovoltaic station, in addition, the photovoltaic/thermal system can offer 4838.38M] heat energy to user every year.

Keywords: concentrating light; solar cell; photovoltaic/thermal system; experiment



