Advances in Energy and Power Engineering H1/J 5 BEVRHER, 2021, 9(2), 46-54 Hans Y
Published Online April 2021 in Hans. http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2021.92006

i T M TMSHIR

FEeE, 1T ), =XE
FIGF KN S Re VR TR, Eifg

Email: limaode@tongji.edu.cn

s

Wehs H: 2021483 H2H; FHBEM: 20214F4A5H; KA HM: 20214F4H12H

H E

EETHRMKRILEER. KR IR KK B BERE— RIIMA RS RE BN AR E R EE R
o EREEMEFRROEESRNE, BMAEERSENRRRBRNE., TEENZEEETEEE
HKIfER . A3 TIEERENAEROBBEAETEER, SFEERKA. BHFEIXA. B MHEZERR
HE. HR T AMAANBHRT RN, 0 R REER BRIB e, AERREERER
TERHMRAER.

XA
HET, Zmi, B, REH

Review on TMS of Lithium-Ion
Power Battery

Jinkui Zheng, Chuan He, Maode Li

School of Mechanical and Power Engineering Tongji University, Shanghai
Email: limaode@tongji.edu.cn

Received: Mar. 2", 2021; accepted: Apr. 5, 2021; published: Apr. 12, 2021

Abstract

Lithium-ion battery has a series of unique advantages such as high specific energy, large output
power and low self-discharge rate, which makes it become an important core of electric vehicles.
However, because of the high temperature sensitivity of lithium batteries, the battery thermal
management system plays an important role in improving the efficiency, reliability and safety of
batteries. In this paper, the main thermal management methods of battery pack in recent years,
including natural cooling, forced air cooling, liquid cooling and phase change cooling, are re-
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viewed. The advantages and disadvantages of various cooling methods are expounded, and the
preliminary analysis and discussion are put forward for the battery thermal management system,
and the optimization opinions are put forward for the improvement of the battery thermal man-
agement system.
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1. 87

HENRERRUKUES, 2B fE AR E BRI —, BRI B 4 1 SR 2 4 6 1k
SE PRI FH o H b 80 T 2 T MRS P A 5 5 R rEL L R G 1) i T S T 5 T 4R T RV SRFH A8 55 =
JCHUE, REREEF RN EER R . B IERAMEE —Fhm R R SR, EA SR b A A e R
STAULTP A E R RTIR T, oTLARTRERE %, WMSHERE. “BrAMEBRE” HA, dibiiEid g
O EHELTT A B AR R REERE, DA A A 55 50 ri ith (0, 5 Mt B R ORAIE F i 22 42

FEFE I RE R FE M [FIIT,  FRIB I 22 R S A H R ). AR A b PR B 1 H it 1 22 4
B B ANTE T st ARl e A MR e . SRS T b PERE . oA MR AR UK. Ik, R
S RS LM R e L B DR 3R — [1] o TR S R AR B R & A 1 AR IR Y AR R R A
B TAEREE N 20°C~40°C, M AR EZEN/NT 5°C [2]. TR E 13 ) it v ae B R K
PRSI, T fils 17 R 70 R SE G 7R T RS R iR 0™ R T RS S A e R R, IR
A IAEI R [3] o ARIR LA, FES e Ak 22 11 B s v 32 BRI AE FRCS N PR G I AN 7 B iR, il
i R A 2E Y S 1K P AR BB 78 24 ENFRIN e, R o 2R 7 PR % 1 s B J B J R 2 R T [4] . 4858 T
FEMCTF-15°CH, B BRI E BE I BAR, JBORVERE SR R (5], H it py 3= $4  BIH 25 AN ml it f
PURHI O] S B AR, ST BHA P AR S5 A R IE AR DG, T3 5 S ARAE S R A et 3 R 11 R
MR 25, ARl e /M R I 2 S I R THRLE T . SV R G0 5 2R (RUE 30 /) f it 48 6} B AE
RO F A (6], R CRAIE it o R b (R IR R 5016, 3 7 FR R e BV B A a5 v 2 B 7 o0t
ST TIR B R, B R ST S B R, TN AR A S X s A S L
B RG] L
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KIS 7 it A H) R G kAT AR RN A
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Figure 1. Typical air cooling
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FEHRATIBNGE R, AR SN — It NI P, IR e re b AR fa A R .
TR A ZE A A S R IR AT ETY, 5 R R R ZE A, TS BOBE HR I HIR R L
b7z, &R MAL AR AT BN S, I HRUEE, XA ZEREIMYE. T B 2L
WCE VX, EIHTIES, AN MR, RS TR TN B SRS
HLIEEAT AR RS, R 0 IR AR R, BRI R IE X 1 Rt AL IR A S k. VR
FRIAT NG BT T EIRARIRTSL, $RIC T A EE . SRR (8] A AU AR 9] H X
Hk S o B A5 2 AR BN R GERCANBOR IS, R I A 60 R 0 XU 30 0 A e it 4 e v
Chen [10]2678 1 it [A] A TAIRE, $ R T —FhEdE 8 Hodi 3T b S M B BT 8, g 1O
R AR RE . LIS BTMS W AV REAT B A o, LG RV A i B TR BE I A B IS, JF L
R ZERRAR T 42%. Z. Lu [11]6f e 8 P2 s it 4L dE AT 9] v, R T AE AR AN AS A RGE N s it 2
FIRIS BE ST o R IBE A ¥ 2EE ROT BN, i il LB PRI, (B VA H0 LB FEAIG . Wei [12]383L {1
WA DA DT8R, SRR 1 U BRI % BTMS (7% J1300K .

2.2. BIFRAD

2 IR AR AT DA% B0 it Aty 00 9 B S AR B A A [13] . FLAE R A £
ARRRK BN RHMARBAELAZ . W RARENA RN L R 014, BRI T
U WL S5 VB [B] ) 28 2% AR B o AR B A SR H AT T %, BIFE s it 0 PO IR N 5 A HE
FREEAR K E, PLANKIRAE Ju3h % B IRB/KE W 7 AR Eh HR ORI BT H i B e A s,
TR B LE 4 10 XU AR P R R AR e FEBT 3 N A B L AT TG, n e A SR A A LK 3 i b o
AT H . SR AR A B X 2 fos.

eI TR IULS], [ — Vo ENROHE FHATE N » A S s AL AT FL A K, L P P T T B T K 5
Al — O AR, ALl AL A BRI i 22 B e A0V 1 B A IS R B, (H AR B e R
Ja s UREE AN FERE A TR G DA A o A R BE VA ABCHEAT Vo A0, VA VRS, P R PR 2 1 R s 2 P 8
IR R, (AR T B AR ZE O F RN, UAFHRE A ST &, e T
LB ZE A BRI 22 2538 T — 3. WA A0 DR R I, AR T ORI A N R
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Figure 2. Typical liquid cooling
2. HAGRIRA AR

R S AT FH 4 1) r A R rb 24 R P PR 2 TR KA R . KRN 20 R RR A A A B T T
PRI E— 0] 73 N ETE R A A B EIAUKER A IR I TRANF], At SR (134 040 B 7 2C
HIRKESR . HTREEATHA ARSI TR R %L EE R 5. Tesla RA
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PCM & —Fuilid £ — & i B2 25 1 N A — PR FE 43 53— PRIRAS IR AR R AR RATRE IR B Ak, H
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77 3T AR 7 THI 6k i . Sabbah %5 A [17] 8 K3 752 7741 rit 28 A F AR A RLEEA T A B . 1%
RO G RN BT SR Bt A2 TARAR ARk, 8 I AR A AR AR s iR P G T A B S A
AR BT R BE AW FAESCA, AT B 2 EN SN A B 1. WLAAR AR RRA #1750 an i 3 Fow.

R E NS PCM b, PCM 225 i TR A4k, DUE T f it ] LR ER A . 7 PCM 1TI
AR B A P AL 3 PCM IR v 2 i i 7e i, st PR = AR g, TR IR fE
45 PCM, PCM IRICK AR, BERERAMTE SR, MERERH I E, RA&EE PCM MR
M. Rao [18]K IS sifik T 45°CH) PCM 7 B AR Lyt il B 5 T SE A 2. Javani [19]8F 7 T A ERFIHAE
FEAE R N I PCM A EITERE . M ATT& B PCM AT DABR R IR IR B 3R 15 S 4 IR PE R . IRk
T REIE O L 2R AR A AT, A2 IR S PR TR B DL R AN ST R . S Ak, A IE ) PCM
MRLECEE, HNRA SR mAKE. B IREOR S 47 V0 9 AR AR IR A L, IR B
ERERRE . LT, HATAME AN ERSEIME, HEREEG —NSFREBEMLME L. 125 PCM
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Figure 3. Typical phase change materials cooling
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Figure 4. Typical heat pipe cooling
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Figure 5. Tesla battery cooling method-1
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Figure 6. Tesla battery cooling method-2
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Figure 7. Blade battery thermal management
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Table 1. Comparison of different cooling methods of batteries
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