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Thermal management system for electric vehicle traction battery Part 1 :General
requirements
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1 SeE

ASCAERE T BRI E il (BURAR “ it D AVE B R GIEOR BRI 5 7
A E T ARG B ) & I RVE B R G T R S A TEAR .

2 HZEMs|I A

TN AISCAE R P9 A I SO R 5] A AR ST A AN R b [ AR Fedb, v B R 51 R SO,
301% H G SRR ASE T A S0 ANy H B 50 SCfF, HscohioR CBFERTA SR @EH A
A

GB/T 19596 HEZENIKHFAE

GB 38031 HIZNAZEHF)/IE Bl e Tk
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GB/T 19596, GB 38031 5%5E ) LA K N FIARTEFI5E S id FH T A A
3.1

MHEEMMEIREZRS Thermal management system of power battery

JEIEAE L GG AE Ty A AT IR B R I R AR
3.2

BENEYGE Cooling system

KA O 3 T R AT R S
3.2.1

X8 &% Air cooling system

S i g O b ATV AN K R S
&.H%%%T%ﬂﬁﬁTﬁﬁimﬂ%%%ﬁﬁﬂﬂh%%o

3.2.2
WA A% Liquid cooling system
KHEHE (Lo 2 ZBERK BB A AR A T i gE T A 2 R 4.

3.2.3
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3.3.

3.3.

3.4

3.5

3.6

3.7

B &Y% Direct cooling system

KA I A BN BT A A ) R 4

MIREYGE Heating system

SR FH ke BN b AT I FA ) R S .

1

HM#APE Electric heating film

Hin#oTtE. A5EH8ZE. 51 HFEEAR S H B A E
2

PTC/N#% Positive Temperature Coefficient heating

HEL AT PTCARS ) IR AT A R e A S 2 R I A B

RiBEFEZ% Thermal insulation system

SRR IRAT IR At AT DR BRRR A ) R 5

EenaE  Maximum temperature

I B AT JER A TN A5 Y HRL L 2R 49 L PRI BE P B v

B{CEE Minimum temperature

I P2 AT TR DU A PR v b R 496 v R BRI FE P R (A

2% Temperature difference

FELI R 8 T [F] —INF 220 SR 210 FEth B A I REE o v {1 5 A (IR AEL ) 224
Tiipr = Max(T{,Tf,..., TY) — Min(T{, T5,..., T})
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4.1 BEMEREER
P86, 3iEATIREG, IRIG A FE It RGN T A 3 1 E R ol i) i i $2 A A B AR e B SO
=1 HBRGAEMEREER

o1 R G R i

C C
EHRA RGE A T U ) B R <10
W R G =5
BHA RS <8

4.2 MFAMEREESK

R RS TN ARG, NAZIR6. 4TI, B A R G N AR 2 P A 22 AR T
FELR, B A i S O I BoR B SCA

x2 EMARGMAMEEER

RS i TR
T C/h
PTC fn# (W 240 <10 =30
PTC Jn#k (KA R4 <15 =20
RINFAE (A R 40 <15 =20
RINFAE (XA R4 <15 =20
HN#E (HEA RS <15 =20

4.3 fRimMREER
4086, 5IEAT 100G, BRI HL AR ST NI AL R BEDR, BT il i 7 SR AL A BRI S A
®3 HMARGIREMREER

. Rz P/
C C/h
IR IR R IR B <15 <4
iR P B R IR R <15 <3

5 RIFMH

51 —fR&EH

5.1.1 BRAEAAESR, WRIGRNAE F A& N7
a) HEEEE. 25°C+2C;
b) AHXHERE: 10%~90%;
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c) KAJEJI: 86 kPa~106 kPa.
5.1.2 RIOHFE M ASAT I 75 ZEAFE D RRAE SO, DRI 15 2% AHIZE BT 75 1422 30 (e 488
k5 o G R ESRAL R R R 2 A TAER(E.
5.1.3 WA H bR PSS ORI, 78R4TSR Bl R 5 B 78 A B IS RO R G SRAE 1h AV BE R
GuA TAE B ot st i fE S B AR 2 W 2 E AR 2°C, HHbRFRZE/NT 3°C, 58S
AVARY
5.1.4 FEIHRFERIEHN G SBERTA 2R, M TMEEERREN b, K5
HENAE F M RGN BT, I ORRR Hth R GRS S SR E I, [RII R b R G R 7 55 B XU
P kLo FERRSE B JRURA RAbA R} JEL R % 8 1 I 2 2 v it 3R 8 E 2R 20 v 1A AT B A B R SE PR BAFA B o X
TAT B AR B R, FEVELTE SRR AR P A B 2 ER O e AR
5.1.5 A RGN ENBCR A5 b RGPS ECERUAR — SRR I, AN SR TCVE 2 R S I 1k
L ERIZRAR AR B 40 B0 7 50% TR A s
5.1.6 WIRAMAB RSB THLEFHE (RSB E) A& G704 6liE s Skl
PR — 25U v DL I BB RGN T R AR EAE AR &, 34T 2 a2 MK, HRAE Akt
FIT RGN EZSRA R A 5> (U SR B A 55D o
5.1.7 % SOC 2% HARE n%f 7% RHlEm IRty G b R G ik, #E 1 h, DL
L LAE R 3% (100-n) /100 ho AKX SOC TA%E S5, TEHT IR LA T IRIE 0 R 75 ZHH E 30 min.
5.1.8  MI AR (0 7R LA B R /IN L FR CH VR e TS P A SR A e o T AR
5.1.9 AR, It RGN RUE 7 BN AT GG E S AR AR A

2 R ER R GRETRE

L2010 HI RGN AL B A AR S AMIE T DL R
a) WENERE: £1°C;
b) HEMERE: +0.5%FS;
5.2.2 REGEFET, AR E . RIS ISR R RAME T DU 2K
a) BfEl: £1%FS (1 min BLE) , £5%FS (1 min PA'F) ;
b)  HE: 1%
c)  HU: £1%;
d WE: £1°C.,

5.3 HIEICFE

BRAE A EOR, SN EE (Climbia), R AR ESE) AL E RS A K T100 s,
FEL U 2L P38 10 RS R 6 3R A HL R AL 4L B2 P 0 B
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6.1 HMARZAER

6. 1.1 R RG MRS TAET Z MR A #E4T, BRI RGM L. Rk, AEHRGHE X BIS AN
T 5 BEEAE, THE ARG S MEBIORY . 13 RS AV B 2R G (1% 1 SR

6.1.2 PELFG M BUS AERT M R . Bk, FE. RESESH, IR 2 el
TRIRISE B -

6.2 TRALIE



QC/T XXXXX—XXXX

IEAATFARRT, H RS AT BUC BEIE A, PTG AT F T A ERE, AEHEKRAER
B VORI R 0 TAE B AT An 2 . UG ERIEIAE =R N T, HOPRW T

a) LA 17 (A) FEAElEE R o) 1 1 10 70 P L) 70 H 3 1 70 F A L 2

b) #H+HE 30 min;

c)  AEHT 17 (A) FEAL B o) s 7o 5 P LA 5 2 PR P A L 2

d)  FZHE 5. 1. 3 X It RG AT I N

e) HEEDSTa ~d) 5K

L1 SR PR BT SR T IR R R R RS S T A R 1R 3% WA F L SE R T TACEE,  FROAL A
Wik

6.3 IRENMEREIRIL

6.3.1 RENRAHIMRG . 2 HlfE 25°CH 40 CHEE T iF47 50 .
6.3.2 RIGHTLAET, ZMR 6. 2 XL ST WAL EE, FEHE SOC %L A 20%ER 11 B #LE ¥ SOC. 2 )5
F5 8 5. 1. 3 0T LM RGEAT A BEE R .
6.3.3 FEHUGITHEREE ARG R R
a) DA R AT () 78 RN TB] 5 0 P 7 i S S AR AR B S I 78 B2 SOC Sy 80% I s 7o L5 1) SOC 5
b) #H 10min;
¢)  DAHIIE AN E B9 BN /AN T 12 (A) H IR £ 7530 P S e AN AT B S G 5 v 22 1) 32 R )0
A
d)  EIRRE, EERE T THEEEN .
e) LRI R It RS R . AT R LGRS T a4 SR )

6.4  fRAAMEREIRIE
6.4.1 FTFRMEMAMEERE

6.4.1.1 RIS GO RS . 7E-20°C B i i L i SE AR BE AR R #EAT G
6.4.1.2 GIGTFHATHT, %16, 2XT i RGHEAT WAL BE, JFHFSOCTH % 22 20% A T B i3 s HL5E f1S0C.
ZJEHEIR5.1.3%0) F it RGEHEAT M & M
6.4.1.3 ARiRIMAMERER B R -
a) IR GE ARG R RS 2 S A, iz A v s i AN AT TR (RO B AR Gt
HLERSM)
b)  ZEMRAGR LR OCH, KEMMARSG, (515K, EER FHATHEEMN.

6.4.1.4 LRI R P i RGUR E RIS . BRI 2 IR UG 2 Esrare DL KR 45 SR %

I:endc
6.4.1.5 AKX (2) {HEHEFEE

A_T _ (Tf;zl:lg _ Ttstart)

min
At (tend - tstart) 2)
A
Ty‘j%?ﬂ.g ’ OC H
ty‘j Hﬂ‘ ["ﬂ y S
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Estar AR BGTFUEIT 21, s+

tend?yﬁﬁ%éﬁ}ﬁﬂﬂ‘zu’ S;

Cstart

min SR I T 2R A B T IR R I/ ME, C
T 906 4 s 205 S 80 0 T A PR 1O /MR, C.

6.4.2 {KREFEMMMEERIE
6.4.2.1 RIGX R AHM ARG, 1E-20°C ok il i A E 1 SE AR A8 R EE TR
6.4.2.2 WRIFFUEHT, TZME6. 2% Hith RAHEAT AL, FHKESOCTABE 22 20% LA B3 R A 5E ISOC
ZJEHEHR5. 1. 3N H it R AT IR TG B
6.4.2.3 AR 7w AR e I AR W R
a) DA IE P AT )12 70 7 FE SRS 70 H 2 1) 3 R 1) e Ak R
b) FILRLE, fEEE NITHELEN .

6.4.2.4 IR LR LM RGURE RIS . BURIREE . IR BRI UARS 2 bstare, hIAAGRIG 45
RS ZCena ARG FFUE AR 20 th-starc DL KNI GR Gi 45 R TARRS Zth-ena,

S MPAERR IS I R T, R AEIE IR B2 R %, SGE SR N R G MR BT 8 (1 55 — BN B AR
6.4.2.5 AN (3) 1HEE;ER,

t —en t —star
£=(Tmhin d_Tmhint t)/ (3)
At (th—end - th—start)
VAR
Tygyﬂ%‘l}:g ’ OC 5
ty\jHTJ‘ [‘E—J y S;

Cn-stare Jy ARG 06 TAE %1, s
Cn—end g i A GE4 R TAE %1, s
Tt ™ Sy ST 48 LA LR B MR MR ME,
Tt 4 R G545 T A 2R S0 P F v FE B ML C.

6.4.3 {RBIRIEFTERINFIERERIE

6.4.3.1 RIS ZONHEIM RS 1E-20°C B i i L E B SEARIR BEFAEE T #EAT A5
6.4.3.2 BUISIFURHT, %6, 2XF i RGTREAT HIALEE, JFH5SOCTH%EE 2 20% A T B3 7S HLSE (11S0C.
ZJEHEIR5. 1. 3% H i R AT MR E M
6.4.3.3 AR HuE e RN A E RE BRI AR AN T
a) DA LR AR BRI 7 F SRONS 78 L 2 1 3 i R R 78 A 2% 1
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b) EIRRE, 7EEE TGN,
6.4.3.4 CFRIGFE M RGBT . BRI R INPGRIGTFLA Zstare . fnHRIR 4

S Zifbend | AN Gi IR TAERT It h-start DL 2 AIN# R G 45 oK T AR %)t h—end,
S INBVERSRIG T FE Y, AT MR A R, SGE TR SN R G AR TF 48 1 35— BUm i 72
6.4.3.5 BN (3) (HERFAER
6. 4.4 RRAERHNAEREIR LS
6.4.4.1 RIGNFE NI RS . 7E-20°C 538 i B0 5 1 SR IR FE RS R kAT R
6.4.4.2 RICTFLEET, $2 18 6. 2 X B R Gt AT HiALEE, Kt SOC 1A% 22 80% LA b Bl iill i 7S # e Y SOC.
Z a1 5. 1. 3 G R G AT IR B E M
6.4. 4.3 fRIEFCEInAMERE IR L AR W R
a) DA P P BB SRS CRR N AN /N T 125 (A) ) 0 F 22 ) i o 905 P s P 1 251tk
b)  fFIEAEE, ERE R THEEEN.

6.4.4.4 TR LR LM RGURE RIS . BURIREE . R BRI T LA 2 bstare, hIAARIG 45

Wi ZTena, R GETFUG TAEI %) h-stare DL K N R G485 3R T A I %t h—ena,,
SE: AEREIRIG RO RE R, R RGN L VOB, (ULTAH SR MR TFUA 05— BUm G 72
6.4.4.5 WA (3) HERIAEE,
6.5 fRimMaEIRIE
6.5.1 (RIRIMEFRRMREIRIE

6.5.1.1 RIEX G NI ARG, 78 25 CH&M T AT IREIEN .
6.5.1.2 AREIAFEOREMERE I R a1 T
a) LA 2°C/min f R 20 HL I 2R G0 B Ak B S5 I B2 D —20 °C B 7 R e () AN K T--20 °C
(IR B, C SRS T 46 PRI 1 B 22 R R A B8 T S e 2215
b)  EHIAREIFMGFEERIFIETR, FEe: 8 /AN RIS 45 R, R RIS it NI e

6.5.1.3 BRI LA I R G m iR . BRI IR % DA BRI TT 4 % star oRIGR G 45 TN %1

I:endc

6.5.1.4 HIBAR (1) iHEEMES,

T =T ”
At end s tart)

A

THIREZ, C

ty‘j Hﬂ‘ ["ﬂ y S3
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Estar iR BGTF UM 21, s+
Lena i B 45T %1, s
Tt N FF 46 220 R B0 7 it RO M, C
Tt Ak RN KA AT MOV O LML °C

6.5.2 mEiRIMERIEMEREIRIE

6.5.2.1 RIEH G NI ARG, 1625 CH&M N7 RBEN .
6.5.2.2 SRR RIS I R AR
a)  Lh 2°C/min [F)FF IR 2 KR HL I R G i A (IR B R FE T v A B5°C B AL E (1 ANV T
55°C 1R, ORI TFA6 THI I 2 E R AR IR AR IR T 46 i %15
b)  ENBH ARG, RRLE 6 AN BRI, R AR A E TR .

6.5.2.3 TR R P L R YU IR SRR L IR % ARG TR AR % Cstar RIRIG £5 3R %1

I:endo

6.5.2.4 A (5) THEEFIER.

Ezﬂﬁﬁ—ﬂﬁ?y

At (tend - tstart) (5)
e

Tygyﬂ%‘l}:g ’ OC H

CHITE], s;

Cstar iR FFUART 2, s
Cona Jy kB4 A 21, s
Toiall Jsk T 44 2R BT MR R R K (L,

Tt ke SR 2R HE 5 07 B R B R (B, °C.
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M x A
(ERHEE )
AEHERA SRR ERIERE

A1 RIER

R RS R R, W3 E K BCU BRI G d G TR RS0 & IS R4
IR AR HREERS, X TR RSSO RS . WA (R R, KAL) M
H, JFE Ht R G LS A R

WP & PRAENNRS BN 26 A SRR 0 ZOR — 20 JFRMEIB R G TARE S BIRME 2 A, X
LB PR A H 7 ) R eiE I S 2 A AT 5 o R R ] PR TP A v R R L A A o A BN AR T
FRRE Py AT A RS 2R 496 ) 3 e AR AR I XA AT B .. 3 IR RIS R 75 2 - G B & AR IE, 0%
I ] DA A B L R S i 2 S

A2 Q%R

D) EREAEE. [REEREL, 550 CAN EREH;

2) AR B pFR AL A H S I RSB R B30, LRSS R FEHE, Ml RS 8 ER i Tk
1735
A. 3 &R RS

D) EREAEE. [REEREL, 550 CAN EREH;

2) EHIFRA ARG EIE, WA RGHATAEMENR, (RIETCIRI 12 8 ) i B A 4% ) S
BEKA N TAES

3) AN CAN &R, JFEMA RG], i RS H4 EE R Tl #4756 .




