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Abstract

Based on the equivalent circuit of the single diode, the mathematical model of the InGaP/InGaAs/Ge
triple-junction solar cells photovoltaic module is established, a set of reflective concentrating pho-
tovoltaic system is built. The electrical characteristics of the reflective concentrating photovoltaic
system are studied when the module temperature is 323 K and the energy density is 350~500
kW/m?, and the experimental results are compared with the theoretical values. The research results
show that the peak power increases linearly with the increase of energy density, while the fill factor
and conversion efficiency decrease with the increase of energy density. When the module tempera-
ture is 323 K and the energy density increases from 350 kW/m?2 to 500 kW/m?, the peak power
of the InGaP/InGaAs/Ge triple-junction solar cells photovoltaic module increases from 7.088 W to
9.589 W, while the fill factor decreased from 0.816 to 0.786, and the conversion efficiency decreased
from 31.64% to 29.97%.
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B 244t S UF AR R LA AL R AW b i, A BRI A REVR T FER A1 K. I
M A BEIR TR A, G T R BI5 Y S AEASIR, Bk AR T RBYR 22 4 i) 1] 7E 2411 1) BRI =)
AR, BRI R R A AR BRI CAE & — PR LF ik $E . TRk, KPHARER AR A T T FEAE R IR AT
WOR R m R SR 2 —, A RO RR BRI R T BB R R HLIE[2] [3] [4].

R eAR K R G2 AR RG22 B4 4 B R PR YT 3R B — SR AR /N st |, SR IE A
FRAFRSKG R B A AR 5] [6] [7]. 282 SROGAS HEA 21 Fjth R T 1) L i P e AR SR P X B i LI 1)
200~1000 £, KK 1 FAL IR K PH B8 FL I 4 Dh 2R [8].

7 R B R B R R G RIS T R AT T K EMF T Mintairov 48 A[9]#F 78 T
InGaP/InGaAs/Ge — 45 KPFHEE FLh5 GalnP/GaAs W 45 K FHBE L TE S5 KGRI 1-V Rtk e ss R
FHTE RO L 1000 56T, FEIB I 26 B B 6 AR FELUE 2 FE R I i a0y, R4 K BH R FEI R T %
Hi IR T 20 =45 KFA A Bt 2/3. Tzu-Hsuan Huang 28 A\[10]WF 5% 7 BA%h . W4k, =45k KB g
F b 1 % 0 20026 BB L PRI AR A DG R o T 95 SRR B, KB A F b 19 7 4 20026 B A FL Tt I P 0 o i 1 %,
Horp = S5 B ORBH R FEIB AR FEPE S 47, FLIRBE R %08 -0.0152%/C . Aho 55 A [11]7E 5550 % A X =45
T 5 PR )R B R B AT TR, WA SRR A AE H IR B 80°C I, JREK HL R L A B FRLR AN A K
IR E R HIN-7.5 mVI°C . 0.04 mA/cm?/'CH1-0.09%/C o Ty yijeas A [12]35 T 5 — W A & 2 el g A
B, R Matlab W78 T ARG R AN [F) 5L A BH AR )4 H AR I I 5 it SRR 1) 1V R it 2 3k
1T TR, AR A AR M 2R 5 ) RAR AL i R AR — B, IO TR A R . XBRSE A
[13]5: T R B REAUR AT Simulink X CIMI =45 J %K B BE FRb i 4 tHRF PR EAT T BIEAE, Bt 9 45 SRR W
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T 6 P B A6 U ) T s T a0 B SR I I 2 e O a0 n . 4 R B A SRR LU 3 S IR
et N SN S, TERIEE N 450 £, FEARSCRIR N 32.93%. Ataser 25 A [14]1F F @ AR BH
REFV B HH 5T T 200~450 K L FEI A AML1.5G K FHYG % ) GalnP/GalnAs/Ge = 45 A BH Hi b [ 1% £
JEAEE SR R RRW: KBHEMAE 1 AN KPE R 298 K I 5 %  35.114%.

HATRIOUR REGURH M 2 R it NBRE, —MONFEERRELE, ZEOMA R A= i 4
B, BOGBCRA W R A, FEEROC R G BERIEAR[15]. SCRR[9] [10] [11]7E % A %A 3 =gl ix
HVBIEAT T SEBOHE T, BLARIL S0 45 S n] DL i th oK BH Fa i 7 AN [R) 26 1R R AR (b, (H R BRI 5
SBRKPHOGAEAE S — s i ZE0], DRI FL 45 A B B0 S RS HA FEMLZE SERR T 1) TARREE . SCHR[12]
[13] [L41 AR FH AR A o = S i OR PE BE F AT 105 LS BR T, (ER = 5 S8 it L 2 AT o

25 b, AT TR SRR ER B, F57 T InGaP/InGaAs/Ge = AL AR B RIS AH B A
B, FREET P AN RIS IO R RGUHEAT I AL, A H T T REREE AT InGaP/InGaAs/Ge — 45 i
AR TR AR R VEAB T 26 | S 70 R 7 DA S 4 3 A5 Pl 2 R MR O R I, I S5 3 T BT T X1,
TR ZEMRE, A PR E IO IR R AR R — B AR .

2.1 REABARRRS

B 1 ONASCHE I R B R RS, % RGN T BE T RE ) R, R80H k AR
R MR R G R K A, B A i SO R RO s it o NS R IR St SR 28 S 56
I, REFI TREBN =gt -, TR E FORRER R ik 98%, ARGk T JEE/R
T RIH ARG T RIRAIHFE(85% LA T) o FHHeR MR I 2 InGaP/InGaAs/Ge — 5 Tfifb B 5 e Yotk Ht
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Ja G5 5 AL B L DR UL I FL SRS BB B OK P, AR S5 RO H M. BRI R B E 2R
WERIIGR ARG TRESIEEE R o BT BAGUF AL TARMEFLES , DR PRER RGURS B R AKRH

&
/

%S N
- j HISLiE 5
B A e \7\‘ %ﬂﬁizi}igﬁ
ELR & 7 ¥
<
ﬂﬂ%m/ -\

Figure 1. Reflective InGaP/InGaAs/Ge triple junction concentration photovoltaic system
Bl 1. &I InGaP/InGaAs/Ge = 4L KB AAXMR RS
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Figure 2. Reflective concentrating photovoltaic system performance test system diagram
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Figure 3. Single diode equivalent circuit model of the cell
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Figure 4. The peakpower of the three-junction concentrating photovoltaic module changes with the energy density
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4.2. RFEAF

S EERML R RO RS Y S 7 IR R P AR A €] 5 TR B IR 5 AT, FERSTZHIEE N 323 K
i, SHFEIN PR e RO I T PR . 24 B8R % % M 350 KW/m? L7+ 500 KW/m? i, HE 78 R TS
BMEM 0.816 TF%3 0.786, MMiHIHIL(EH A 85.54% FFEZF 82.64%. X &K NIERGKM N, HECHBHRY
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KW/m? B ] 4.86%. 32 Rt 25 B BBk Fi SEL it 5 A 0 2 FEE AR T s o, B R BEL P03 5 AR 23 K
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Figure 5. The fill factor of the three-junction concentrating photovoltaic module changes with the energy density
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Figure 6. The efficiency of the three-junction concentrating photovoltaic module changes with the energy density
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PR S SR v BAE AT X LA, LA SRR B
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