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Structural Design and Performance Analysis of Battery Components
——Taking high—power double-sided single crystal solar cells as an example
Yunhui Shang Yue Su Jianyu Liu
Beijing Jingneng Clean Energy Power Co., Ltd. Inner Mongolia Branch

[Abstract] In order to improve the photoelectric conversion efficiency of solar cells, the structural design and
performance analysis of high—power double—sided single crystal solar cell modules are explored. Using
systematic material selection and optimization design methods, analyze its performance under different lighting
and temperature conditions. Research shows that double—sided design can significantly improve the
photoelectric efficiency of components, especially in low light environments. In addition, reasonable thermal
management design plays a key role in improving battery performance and reducing the negative impact of
temperature on efficiency. Therefore, high—power double—sided single crystal solar cell modules have good
market application prospects and economic viability, providing new ideas and directions for the development of
renewable energy technology. This study lays a theoretical foundation for future innovation and promotion of
solar energy technology, and suggests further exploration in materials and intelligent monitoring technology to
achieve more efficient utilization of solar energy.
[Key words] Double sided monocrystalline solar cell; Structural design; Performance analysis; Photoelectric

conversion efficiency; renewable energy

515

Wt A BRAE IR 7 R IO AN K, A% Gl A e P T i H 2 7™
H AN GRS T, KT R RER BN 24 55 L B K P RESE
R AT AR IR, TR 2 BN O . R L
B Lt 6 R 8 A L PO AP T J T 7 8 o R T,
A 238 . 8 K H E FELIHLFE D6 J A AR AR PRI R R0 T B i AT SR A7

FE o OUHBE U 51N D98 6 HL e e R AR 1 13T A AT RE A,
3 78 73 R AN [) i AR 6 B, ST B K BH B FL T RE %
BEARTHREARNERE . SCE B AR R X R KB E L
AR SR Bt SR RE T, BRGS0 A HLAE S B B AT e L 3
L1873, NHESH R B REBOA A Jé Tk B 1R ZE R AN 5

1 BSYENE R R AR BHERRE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 233



Project Engineering

W HIIE
H2HeE S HeRA 1.062024 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

1. LH R BH g it ) TAE ML

BT K FH B F R R P B R AR I Y e rR L B
FETAENLEIEE T 6 R, RIGF NG 22 S BT, 2530k
PRI T IR R -2 0O . BRI, 24K BH G HE S 2
AR VMR THI B, b 0 B8 A T DU AR SR 1 R 0 B BRI B
S, R E BT AR, X R R R B e E Y, B
A e PR BR 20O 1. LeV, X AT LR AT 2B v] WOl KA 4L 4t
Ht. FEIBHIAZORPNG,, B RIBE B RIE RN . fEPAEEF,
B IGER Wil 30 T IE BT ER R T (S0 MK MEN
RS, BT (0 TG T 71 B 3R 1 (1) IRk
& o MPRIFINBUREFEARIN, 2T i3, 30 f 7 A2 XA AN )
J7 1A B, IHILE AN FL 6 H 7= AR L IAT o I Aol FL AR ) 38 B R Tk
HEL S8 S R FL T EORRLRR P o B K BE A R PR AR R o
fe, I EA =R 20% DL B e U AR . X R AR IR T
WY ST I AR Sl R AL IR BRI, (545 o AR RE 0 = R
3o IR AL B R TSR, W R SR B S g, 7T
CLE— DR m e RS R, TSR FH AR R

L 2XU vk s

5 455 0TI B i LR B, SO TET 435 A 14D B0 4 O FH R ERL Tt
TESCHIE R . @R I DL K A M T B B
HIPRES o 1o, XU 25 R 8 HRU G A 3R KR BE AR 15 AR S
H vt R TR SO L RITIED F6 s, T T BRL U T LA ) B R T FE
PTG 5B R 7R RS R m (S ¥0) I3RS R, M 1
FELTT LA kb R S 3 vt 5 SR, 4w e I R AR A
F, FEFLARIE BT, LT 45 040 14D PRI B S THT ELH (190 %0 1 Th 26 42
F15%-30%. LUK, U At B S ATt N e g . 7EBTR kR
KRBT, ST e B SRR B Y28 o A% S0 5 B 7E G IR
AN BE AN, T 0T FL T AR R S T o X — R A
SOUTHT FEL b A 53 B35 Al AR B, SR R r AR . T
&, E A AL T L B T TR Th AR,
Bt A T AR TRLRE SR A, 5 ) T B A DR B T v i 9 S (9 ok
B R BRI o iR FELB M BE RSN R, OUTHT B T 7 A 2%
ZIG, YRR IR ) SR E T . e, NETFAEKRE,
OUTH] 5 K BH A8 FL T B AR 04 B e v, (H A T 4R B0 A
B O F I AT B R R AR, AR R SR NEAE T
RABEL R D2, I P FRARERAL R AR o BT SRAR,
A, X —PiRE T &5 LTl 7.

1. 3 5

s H A 8t 1 D B A K B i F b K BH Y e A i LR
AR B LA S R R, MEHETF I8 246 T 5 KBEAE
MR AR, 206 FREE K T RRBRET, ISR, Bk
757 o B i L AR = 0 TR R, AT DAY A B AR I
B LRI ZE 7, it PPN BT TR BRKT L3, o LT 280X S
&N, PIXI, EHRMAME R . X R MR SRR %
BRI 2% HIREA, A 0 D BESRE RN . PERL R IBREG . 55
HRBRAR L FITRE 3R, MRS M s I 2 5 M R . TR, FE ) 4%

R, AR FL A T 5 R S R AT TR o 0T 45 M
R 0 R AL T B T 5 40, LA A T LA 0 T 5 7
(. AECIREIZE IO, Ft IS ST 7 A BRI BT ', (RIE
—SE BRI RER . IO ' BE R P LB {3 1 B A5 7 R ) 3R
B R R IR PR

2 ALt

2. IM B3 51k fg

FE KT 2 XU B 5 K BH A FLVBZEL A BT o, Bk R
JuE A PERE RS . LR TR R R B R
S B, SEC P AR P D PR R R B R o B
BUA SRS M — B 3 B AR O s, 2 B 0 K P i
HbPRL SRRSO B T o TR R, B RARRE /. fEEH
SRTEER, TEYE R HLAl R AR K T, R B A A R L
PRl J T S P B B BRI o AP AR o R R g A5 L
HIMERet R B R BTN, HAT 26 R B &
FEICH (92%) , T HEA FUEAMRAR S BB SRR, 2 T
LA PRI AN o 5 b, LA 207 -TEER 2. 0% JE 3R M (BVA) AR i
ST RPRME R B URASE T T IS 6 T i, 3 R
FBSFAE FH R B e e AR (K . R RO SRR 2 (I L 4R 4%)
AT RN R BRI, 320 AR . 5 R W, S A i T
BEAT A B A, T DURE LB P R FR R R 10%-20%, $R A I

L_l

)ﬁ
)3

2. 285 ML BT
SER AT TR SO0 H 5 K FH AR B I M B 4 &2
REZIER X —T R, BRI R IR A E 1 it
JEFE, DA R Bt B B8 1SR FE AN R IR SRR T . — AT
HE R B R B0/, TR 136 AR 22 L AR, (H-55 1Lt [ et
SORGERIIR T R BRSO B A i — AN EEAE K
ZHE B REARPLAN b B SR g4, DABH 1k PR i A ot
o B S S ERIWT R B Ah, AR AR E T At T
FIJeAb o B A B AT B IR, v DU AT AkD B2 PN IS,
TR FEA RGN R & N TR X — B 1, KA & IFB
Wl RS O B, DR I Bl Y R A AR 1 A 7] ) SRR
B RE VR e 4 BB, 358 R G0 e M R R 7 B 2
R T 7 T, AR S R AR 0 B FH A 45 H it AR 2 TR P T 2 B
N, R RIRGE T ORI RIE . Ak, R & R
ANFE RN, B A0 AR L BE A BN FT LAysl /> HL REFIUFE, 14 B8 i
ERE BN TR BRI 5 — N E B,
VRIS A P R P AT A A B RH 6 R S 26, a3 T 42 s e P TR
WCBR 2R IR () SR T A 3 T 2 O R 50 LB ) S, T LY
T LR AR A L B

2. SPVE I SR

S RIS V8 15 3 LT B i K B 8 R 2 &8
KEE, RHREREBASET, BENT RS FEOLBERIE
N B, A E R ECAR T RE RS B R T b i RE AN
e B, HAR R ECA T SRR S AR M B E B

234 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

i =
F25e% 5 HeEA 1.062024 4F

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

R S AR (486 &) fER Y, BB TIRES H 24
. AL, AR A A B R S SR, 15 B R T Y
SRS IRBN, AT HE AR, AR Bk TARIRE . 5340, KA
Fe R A R R T T U e 6 kb A B AR SR, (RO . RATFIY
AU AR A B IR m AR B, B CR AR E R IR A R AT
SEVE. TE SR SR AR R, R A H RS (InRA
BUKA) At —FE R VR BRI LR, 7T AR (R R Th R
TOUTH] 5 K BH A8 BB AE S PR 25 1F T DR RS EE I TR IR,
T3 T+ A . P AR R AR A B o] S o 3 0 A B AR e 4%
SERIR ARG A0 B BT, v DR 0T H K PH B FE b 4
PEBENETEME BRI 22 57 1 L SEI B 25 3T, WK BHRE R LRI 2
RLFRBE T 58 SIS R

3 MRS

3. DERE AT B RE VRS

e HR S5 oF 7o T 2 ST B K B i r T LR ) Tk e R
SO o 7ESERRBLH Y, R ZE AR o R R Z Bk R L itk
A3 A AN A 25 22 o DR 3R P 11 240 o 3BT S S TR Ol BB 4 1 AT A,
AT LURN T A TAEEfE . AEFRMENNR S5 T (STO), I8
15 R V% 5 N 1000W/m? , I e 75 0 2% XL T B 5t A P i Pl
PP PERE S TR PPl o AR, S BRSA FO6 B 1 5 H AR
b i, FER RN 2 = KR, BARGIRFK, (HX T e A
BRI B e AR S e, $RTHAL R R RE T . BIFFRER B, UM
YRR IX R 25 E T 1 & B 5 AT Bb B T ZH AE 3 5 15% 25 30% AT,
R BIN S A B 2 B e M B o 0L S P B F Tt /E R [H 9
NFAT, RSB B AEER, RERAMEIEREELR
AT IPERER DU A0 . I 6 IR & I 22 5 0 #T,
AJ CAVTA v T 2R 00T 5 K BH A P T R AN [ BREE T (138 B R
N FR G SRR B FR R L TT SR AR

3. 2R XM RE 2 e

L FE %o K BH g it MR e B LRSI, R SR TR Th R I
O THT B s K BH i FEL v, I B A A T R i Lt 1 0 R R 4k
B R Ffr. WEHRT, 1M, KRR ER K. &7
IR1°C, Yo E AL B R LIBRAR0. 3%-0. 5%. 1X & Wk 35 K BH A B HL7E
B R T, R B DRI A o 7 DK T 28 LT 4 4 K BH i
B BT, B AL AVE EE SRR G, AT ARG R F
Tt B BOASFI B2 0 o U (8 41 1R 5 2R T LA B Th B, MM
T YA R T X o H A S R s T Ak, SR R R )
B BRI R BT, AT 3 — 4R SRR, 4E R i IGIR S
AT o i AR AN 22 R FRUIFE 3 02, 2 s M 2 AR K AR
e o U S 2 i AR AT S5 SR, AT 46 o LR 1 7
e B, TEMNNER, MEHEBRMIBITHE A TS5

&, DAGRAIE R Th 6 5 oK B RS FEVB I S A 408 AT -

3. 3RV T

K T 2R U TH] B K B g FL V2 R o, e M — AN B
Fabm o B A A2 7= T2 k2, SOUTHD SR 0 K BH A6 FEH 04 AR 7= AR A
Wt B, (BT HBEAT A B AT, B S ST, iR R
FEA I A B ks 5 A 9% o e S, OUTHT 5K B B R T B
G AL A, L R BRI S E . 25 SRR, SR
SEAE 0K BH % RV LE [F)RE IR R 2% AR TR LU A% B 0 5 Rt R LK
FR 1 15%30%. PRIk, KT 5, T AL 00 K B RS ) o] K Bt 4%
PEERER, EARVTHIR AR R, I B LN, XUE K FH AR
e AEK. BT EERENmE . meEEee, Fik,
U AT B LA IRBUS D, A BB o 5 S 18 P2 i R SR B o,
SR FHWT 4544, 7T AR U Mo HKPi /b R 3, PR AR 28 . eI,
T B K T3 IR B 2, SR AT A R B R S 7
B 1B e b X TBURF S 3T REIR P R BUR B &, 3 KBARE R B

T H B2 G S
4 Fig

L5 FRTIR, SCEIRNARDY T v T 30U H i K B A b
PSRBT SR T BT AT RLE R ST R IAE
RS0, 19 R BT 55 SR T O R AR, A
IR T RILH o[RBT, 355 Ft M RE I S M 4 AL,
G R BOR T RE NS A SR T AT B A R RE o PR L, = D)
2 L THI B 5 X B e VB 2L B 4% R 1A T 3 B FH AT 3, DT
AERRIR B R R AR AL TR LR, A RO S R R e A R
RIFHHE B85, DA Z A AR D 57 A . 1X
AR B 1 K BH R P 2% 38, I (it T R e E BRI S I

(&% k]

(1 9% B B 0 30 0 K B A v o T P40 46 Ak it ROk e
Mgk M (D14 8 T ok K #,2019.

(21— F 3 B K BA A v ot 410 3 AR 3 3 ROK BA A v st 40 1
(0037 86 98 £H£,2021,(02):44.

(305K 0 AR AL K BA &k oo 402 & R AILEY 3 5 36 #F 5 D]
AR 5T & B, 2020.

EE T

#EHE(1985—-), F ik, W B I of fe b 5 A KA, 2207,
B WA FES, TAEEE,

FAR(1991—-), 5 ik, N B b fe i AL KA B3 142
IR e W A IEAT, TSR,

) F (1996——), B 3%, A 5 F i@ i A A F B A7,
BER T 6 RARMEEE R .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 235



