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Research on the control method and strategy of integrated thermal management system based on separate compartment energy storage
system
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Abstract: In the separate cabin energy storage system, each energy storage cabin has its own specific thermal energy needs. By controlling
the heat exchange device, the heat energy distribution can be adjusted according to the needs of different compartments. When some chambers
require heat energy, the heat exchange device will transfer heat energy from other chambers to meet the needs of these compartments.
Conversely, when some compartments have excess heat energy, they can be transferred to other compartments for storage. In this paper, the
control method and strategy of the integrated thermal management system of separate cabin energy storage system are studied. Firstly, the
mathematical model of the system is established by analyzing the thermal characteristics of the separate cabin energy storage system. Taking a

large domestic energy storage power station as an example, the megawatt thermal management design scheme is discussed, in order to be helpful

to the thermal management design.

Key words: separate energy storage system; integrated thermal management; system control method

—. 35

T, 4 TR REREG VORI 2 A XTI oK, X R
AR AR AR FUEATUA IR P, 2% (R IEAEBUR R R A SR Rl
PIEEAR o 2T IE AR R R I A 8 KA RER A Z FH ] 1o
L, AMEF LIS ORI, HERERIGEA 2 | IR, R
RBERAAS | ekl fAE REIER A L SR L I RGBT TR E 1 . BGEH
PIRLBET L B R AL AT SEAE R INAE, T ELX A gm0 A v o) L
A E LR EA TS FARAA AR R SR RAT BB MR, S22
B TAHRET 3o TR RAR AR AT B T U AT TR S, S ELUR R
PR, PRGN R R AR RER S T E LIS
JESRIAL, /N, BAER, ETEMA RS, MOy T AT
TR AR RER R o FRERAUAARE R S rh P R b R HES BRI
TR, RIBBCR PR SR, EAGEUE TSR, kT
X HR b 7 P A i B P RE R B RS

. HEXI{EER

(—) e iERE RS R

S BARE R SR — AR AE D S M U BT AR 2 PP Y R L
Hieger et e RS EL, SR UiARE R GERAT I R 235 A A]
FEPE, (RIS T kAR B 2 I R T

i 2XAE RE R LR FEAS S IR A A RE B 5 70 BOSCEAE A IR B9
RIS T R RBERAE RS RO, A
IR M RERE S & BURURERT , FCARRE = A S RE L& 58K AT LUIE S TAE,
AEYM AN R IBAT . RN, 2 AR RE 2R G0 vT LURMR PRtk
R ISR S G, DUE R R T

S sURERE R LRS- IR ARRELE A& | AR . i R Rfe i
EHRG, MReda T LU B il . BRI A RS, R
A N RSB AR RE B . ARERAERE AR IR, AT LA
MR SEBRIFBE B A RN o 2 RS T Rl - M %
kR, BIRREMIERIZTT, RS ARG G TR HRELL & 1Y
SR BT, DR S RS RE R REE

(=) EPVE R SR DI ENR

24

TEEVETI R G, I AR T2 . Pl bt
FHOPEBE ELESE IR B BRI M R GRS BIRE ) . HHTH Y
MM 2R . IR THR, S%. 2R SHkaetr, (HE
HEKR, NEATERILRIHBER R T PR RPRL A B R A S
PEREMEARA L, (IR P 5y 52 BRI S B, 285 S
o FATHRERABIRN S HERE, (AR MK, Sk
PEREREB AT o PRI, ERERERE AR SRR T R, 42

BIE A B R
T8k, PIEAPRHR B R AE B R G R K SCRE A, BT

TR T B it RE A 5 VB IR AS 22 IR PG T80 . # FH A
HIF AR ST . SR RIS HURHESE . ST R RIFROSPERE
FEFEERE, RRISIETTAERE A AIVE IR A4S Z [ MOt N R B, B A
AR, IR R TR 0 AT LAE AR TR T B R A Bz fih
ARG AR, UL, 7ERTHAT AR 2225 TR R S 3R |
SRR RO =5 TR R SR R 2

(=) #HI AR R oT ik

Pl SRS 248 F T4 BRI T i R R SIS TSR IR SRS
XLy RS E I] LUARAE RGER T SR ST PR ASSR VAT RE A 1 7S
HOBAT R, ISCBLRGERIIAERE . BHT, b A rm T ke
FEAFILF R A A R R SR T . RS IR
AR AR RS R RCE T B T 5 35 R ATk

=, EERRBGERY

BEBAAA M ANAE RS TH AR MESRAT , M TR RS it
EHARL . GRS . ST AXGE . B ALK S B,
ARG, HAERER A5 AMRE IR T i — Ak, 55
A, T PASEBLRE Sk A AR R R B A PR . YL A =1
FRFCHERER A, JLAT AR TS, IR RN 86Ah3.2V;
TZHL AL SR 2P24S B BRI FBRAY LS, Hh 48 ARl Y A b AR ZH AT
A AR 1 5 — N P A e, R 258 i e A L B A S
HZH LA A A SRR, IR BB AR, F R GRS A
H TR AL, RS R TN A AR . BE LT . AN A



(RN ES

BHBIA

BN 768V, 1.2MWh,

() SRS TR

DUIR P S0 B SR P et 2 A RS S0 , 3B AR AR
RA BRSO, TS AR 2 SR A RE AN . AS38 SO
S ARTHET T 407, JE8 T —Fh AR SRA Fh A% 0 R R i
kRS, R % 1C Fert e, Y T BRI A A

VESSERRAPRE, PFEAN R it AR SE R L BE K n fEL. AR EREE R, X
MG R PRI BE R (LR EA T T 20 H o e ol 2 L YA

RERGE P A, e tam Qp st (1) B,

P

QZM (1)
tl

R (1) .

N ——H R

P — i AR ATE AR CHAL: wh )i

t, —seicti Cafn Do),

WRLEFEHOTRI (2) PR, ITLGHE AR R 1
WA R Q, :

Q, = ASAR, (2)

X (2)
A——RHERFH (W /(m? K ) )

S — R (M m? s

AR, — 5%

FEAR A PG 1R, RIS R IR 2 IR H 28 5 T %A%
POATR, MR VRE 2 2R T SRERGRL, s g A i
ARBIUIR (3) PR

1 S 1 (3)
A=1/|— =
’[LW{ZJJ

X (3) e

L,——SMEEEA RS (W /(m? K ) s

L, — MR R (W /(m? K ) s

AR FHE (W /(m-K) )

5, —FEIIZRE (Af: M),

T RE R REFRZ (M BBR AT Q, It (4) AR

Q=Q+Q, (4

(=) Z i R s

84341tk AL PR 43 S LAE P FR A SERTRETT |-, 354324
LB A T 2 SR T ML R | S8 R o2 T A
BV SR, RO R R R4 it e
1C TR FREILAE L, s pinlicioRiit N st (5) i

N, = DFAR, (5)

X (5) e

D —Huil bz Az J/(kg k)15

F —fffeRG MR (if. K s

AR, — i1t

Ao 22 PRI R/INERA T Q4 FTRAATR (6) KFn:

N
Q4:k[Q3_lJ (6)
tZ

=X (6) 1

K —wzea g8 CREGER 12~15); T, — oot (4
fi: S ).

(=) ML MU BT

T HL AR TR BRI (2 B, BERE R ST 20 SR IR B Ay
H BRI, AR AR L W e B IE R B AT o IRBEL A XU KUy

X mx, (7).

xf:#9§§£<n
AR,
tesk (7)
L —— A TP | A RO R R 1.1-1.2);

Q, — MBI (il W )

AQ, — ATz .

S A T L R e B R SR AT VA A s XU T B L
K, DT SE B A A RAICR

M., HMERRFIEFIRRE

SCEEER M AT R T R A S SR S A e, IR
HAHHE RS ARy RO T, el A A TR
3R o 25 VB A 4 MRS A PSS IR 2 A2 T LA ) 4 o S
HAGHAHR R BFEAE RIS T ARy s, J55 0 5
BRI T A R Lt B THE . X SRR IR AR L s JRIE A TR
DGR RIGBETPRSZ MR R TN A B, R 12°CLA Tk
S AR P A R B — B N RIR S 28 ¢, 78
JERIS S RERN 215 50 RS KU (9387 0K A5 TT AR Lyt 4 BT R
SERE, DR LIE R s EE o amad %t KU H LA i R DR AG TR, SEEL
T XA Ho S 2 4% AL H S 2 TR 22 TR Y 24 H s AR R IR R R 33
o CHt, FMAT RGNS SRR Y TAEHLHL B NR 22 E 2°C
T, Wi IEFT . ZRIEN, RS Rt AE RS N E Bt
BT TR TR o 1207 VAR AR WIS T 45 R A A i A 3
Pl 3 A A PR RE TR PR AT T IR TFHAE TR SRR R f il B 7
KA RIRARNERE R G BERE

A, KIEIIE

AR SCHR H— Tl LA 2R PRI S5 R R R s 1 DA% O Y 2 R o
Mo EMBITH (1C) F, SERERGET, JRal e HAE PR 38kw 11
RIS HLERE, e RGBSR ZSEHNS RGN 25KW . [,
AT R A H XA i, 6 KU R FR LG S — 2 R R o
PR e — Ay Tl 2, ?ﬁﬂ‘(‘%ﬁ%ﬂ%ﬁ 2900m®/h . ®FitE
ZEIL X AHOA 20y B BT TR AT, AT AT 2
IZAE AR B HEAT R EBCR KR TR,

SRRHRE RS AE , XA A B A T T S IR B AR ALY
FAEMNC T, IEXF 35°CIRERE, 0.5C K 1C FREEIRE 7S m I, 155
TwE 1, K2 B Ess R,

0.5CH L T it Rt

20
B 18:4—18:3—18:3—18:1"18.1

LT

198
18T 184184381181

10
5

0
10 20 30 40 50 60 70 80 90 100 110 120

fsfjE] (min)
—BEEE — REEE BAEZ
B 1 HIbTE 0.5C FERVIRA T AR Al 2
(T35 33 5

25



(RN ES

BHBIA

(B3 25 50
0.5C7E L P ifi e SR e LI JiE

40

B 9o 20 20 20

|

17 167 1677 167

15

125
10
0 10 20 30 40 50 60 70
tE (min)

—REEE — REEE BARE

P2 e 1C FEHRRAS T IR ik
HE 1B 2 AR FEEAT 0.5C FERIES, (REERTAET, fERERSE
REASYERFH B LE I XTI Y, P T RGO i B IR 34° C,

TERERGERAEIEHIE 5° Co fERERGETEHLIBTTERS, 1o H
WA IR TRBEA T T 40°C 5 MfERERGEALIRE S 8 CHY /R MR
PE R,

i

RS 4500 XURBCHR XU 2 . IRUDL ) 26 55 S ORI P IR 5 3 A
IR AR . BEAh, DL EIVE RG], PRIEas TR R
T [ A 2 [0 N 10 R AT R Tl e sy, DA SR AR 8 b 1 XU A
&, RS T SE AR HL AR I IS, DRI & T 4R

S0k

[0 bR B8 SR T E S 4R 77 43 IR B4 B R AR, E— 28 R,
W, Bt B @ AL 4k A A SR )] A5 B K ,2023,43(5):39-43.

(215 & pemk Ak, A dk, BAY & TR 4R R T % 5L Rk AL
(OB I o R N W O e ||k R e
K,2022,11(8):2526—2536.

B # M, L5 A, £ 9% 0 B FH A XA G 3BT M XA
Be A Gkt 7 EAF R[] R TH K 2018(7):105—107.

33



