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Numerical Study on the Thermal Environment of
'Four Major Electrical Machine Rooms' in the Period of Power Failure
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[ Abstract]  The railway ‘four major electrical machine rooms’ ran all the year round, so it needed to provide continuous cooling
to maintain the temperature of the machine room. Once an emergency power failure occurred, the temperature in the machine room
rose sharply, which greatly affected the safety of the equipment in the computer room, and even damage the equipment, thus
affecting the safety of the whole railway system. It was of great significance to master the thermal environment after power failure
of railway ‘four major electrical machine rooms’ for emergency temperature control. In this paper, numerical simulation method
was used to study the thermal environment of railway ‘four major electrical machine rooms’ after power failure. The results showed
that: the heat in ‘hot’ channel quickly spread to the whole room, and equipment of heat soon was diluted within the channel, which
did not result in a larger local hot spots, the temperature in ‘hot’ channel also was only 1°C higher than indoor air flow. So, it was to
ensure the most adverse temperature in emergency temperature control.

[Keywords] railway ‘four major electrical machine rooms; thermal environmen; numerical simulation

fE#E CEWMEZED fiifr: £ (1989.03-), %, 7EEIELIAA, =% TN, E-mail: wangsn@ey.crec.cn
ke H#A: 2020-11-15

0 HIS i [ERIREARIMIRNLS . “ DY HLE X
Y VIR ML IR DA ). BRERISEIOTRIE AN 2 A R IG B O E EE A,



772 -

2021 4E

T RGP 2 AR KOO “ DY L 2 A Fe g ia
TR, “DY R Ml 2R 24 /NIBAT,
FENBERRER, BUBED, BIKER™K, &
VYR B R YR 2 N — IR FE G ], X IRl 2
T B BRI SE AT G B IR 225K o FRE Bk DY H”
GINZ RS EC N S NI e ST
P, 5 LI JT 282 R A U AR Bt SR o vl g HH LY
21 R TR % WA A I R A xsd T N BB R AL —
Tt AMET RS, HigiTRIE N FE RS S
B 50% 1A BIsAT, 24— B W& KA R,
B &M 100% K HIA &iEiT. HE21Z
R R RO T AT e H IR AL A R ) R, D TC i A
PR A T L R B R G Es AT s L. i,
7 R a2 b X BB R b X R Wk B I H I,
W R G0 0 IR 57 2 H () 25 R R A 2 1
Hi12, AT REAFAEWT HLIE O . — HLH IS ST FE
WETHRG LR TR, 2k “DUd” Jlbs
iR K K T, T A R 2 e AL B N T
M2 A48T, HR R I AR, i ssnm 2|
BAYIE RAIMN LA
B3 A R AR5 A0 35 0 AL BB 46 L R A i
% AR A SIS P ECR DL S SR 4 4 (1) A%
B OR BRI SR AR R e B R AR AT 55
EAL 55 N HEL A0 4 BIORR™= A2 (1) 1) 4 07 A A2 i 74 25
A A7 fir 1) 32 BRI, A4 A Z=I AL 5 A AR AE R
BHRAGST, THRG T EREBT IENILT
WA, RAEE TENREINEZSmA
IR AAART o[BI Sl A A B 5 ES ) A7 fer 2 B I BT
HEEANK, N2 N 7S T AT 5200 AH A /8230,
PESCHR[4], ML 2 H 325 S DhFE 2 8] ) e R
IE T% UL, BEANTEEIRAN, W LA AL W&
BATHRE o (HRANFR A Z A M DR ZEBOR, T
FRlR KW DR A DI FE R N1 3 5%, Bl
W ATAFAEA I S, Ty B o R ) 1
o ML A RS AR R R 5 A 3 AR 2= N e (34
P, CLERASHUE AR « RIMA LA [ #ER
BEVPUT R R T ELBOS R A B VR R R A
Sharma 542 Hi[1) SHI (Supple Heat Index) « RHI
(Return Heat Index ) Sl HH 1 RCI
( Rack Cooling Index ) Al RTI  ( Return

Herrlin

Temperature Index) . Bash1ZE82 H 1) g LUK i
LMASR 1 IOM (Index Of Mixing) AR A& K4
PRI VPN AR 2, B A SR v OB o = B A
RUX I

A EH IR GURTH BRALDS AR S8 o 12018
& A BAL B ATE A RE, TR SR H 208
R WS s 7 M e e 2 L S W =9 P W s W e S B2
B, FR A, —MRORASIERL, AT
THER R i, 7 R R R E ORI B & AT BLAE A
A& R8T Ik R H AT 7S F B T BRI —
i, — MO AENLDS N B B IS )b, 53
AT P 2 1) FE A 2 I8 AU R 33, 328 IR T — AT B
FENUE SN UAR R ES, A HUF R 2. Roger
Schmidt 5P T PmaE B 1 4 i = P AL
DR RGEIE B P =R 77 5, SRR LS R,
WA PR R AEBIR . Jinkyun Cho 2501015} 6 Fih
W IR KT SRS K, MO R I [ R
7R JE TE B B 1R T R 2 i AR IR KT 5 - B IAE
WEF R RBL, diklnl g4, s ST X, ]
DA 25 5 L s A R B 37 40 A1, FRAICHIL 5 3R 858
T .

BRI, WAHRERER DU HL” LG5 W L A AR
TEOLE B RE N ASCEETHUATHFE I, Wik
B VYR AL T FLS IR BT 0, N E RS
VA 2R G W LSS AL 1 B IR R SR I BT BRI B 4 T
Bt S%

1 HWEEUGEE

Wl Rl d s, RORES % T HK IR i
AT » £ F P Bl [R] BT PR AR AT A0 S o s A PR %
% PRI A IT WAHEH, A/KHLA. K
BLAE 2 S T B A A RS B IR, IR &
THIRE T B AL FLfg, B RGHT I ims),
J5 T8) A Pl 2 PR BT

ZARANIGUEAS F Fluent X #4715, R A bR
#E k-¢ 74, SIMPLE Sk BEAT Ik /)i FERE &
Green-Gauss Node-Based % vk i 47 5 & 55 #Y,
PRESTO! FiEBHTIE HBIE, ShEMAER TR
F Wi R AT Bk

R IE A AR N 2R B, Ak



TS, %
B

FE35EFE 6

BT HUEBAURBRES “PUrE” HLG3 W7 AR 7

* 773

BT KEEN Smx3mx2.5m KX ITEH RS
1538 BRI FRIHL 5 AR BE 73 A o F% BRML DS 11 A7 e
300W/m?2 BEAT TFS AT AT, 1% X3k A 47 far S 4500W
MR R ~F 228 /bR fENLAE 18U B RE R T
600mmx600mmx1000mm, 7F 1% X3k P s E 2 HESL
4 MZSFIINLAE, PHENURE D R, RN HLAE
AT 1125W, BARATE WA 1. BESZEELIX
BAYIGIEE N 22°C, HIRES AT, SR
RS PLIN

E1 #StEREE

Fig.1 Schematic diagram of simulation

2 RINES

TELEEIN S ARYE (GB/T2887-2011 HHH AL HhiE
FRRE ) BEAT RS A B, BRI A B 2 B
w, MAAIE 2. 3. 4. 5 HINIEE A~1. B~1.
C~1. D~1 H ST, BT e S W R
20 0.8m KA EMEEES, DRI S bRl Ay E

3 PR
A B
2 3
1
D c

B2 HERN=SmE
Fig.2 Distribution diagram of theoretical measurement

point

B3 ZRUSSHE

Fig.3 Distribution diagram of actual measurement point

4 B 7R R G IE 5 Rl B I [R]
AR 2R . ATRARIL, 5 AN i A7 B 1R 22 1
AR, AT 2t JLF— B0, OGN 1 IR AE
A 20s WA m T HRMEBIRE, 2/5lla1 51
R B ZETE 1'CULF . Fk, ARG TE
U RGBT IE S5 5 18] N R BE 2 S LT

—l
_DZ
13
70 f—— pb

ST Twws
B4 MeiBETLE
Fig.4 The temperature variation with time
5 PG 2 ARG EIE )5 10s+ 30sy 60s.
120s 3 4 AN 210, B 0.8m P IR E = 1A
Az EATEORIL, SRS FIE )G, WIiE A A
A 7] s [R]85 KE A8 IR0 o5 18] 4% b L E 2
S, JFE 30 M U BEBONRS E IR 70 A It
W KIRZEN 1.5°C, il s e A X, AR
RAEBCE T A PRI L R — DR, W
HH R B2 KBk M i, I HL eB T e i D BAGR FE
IR IR ZE N, SEEmNRZET KN
L8 CHAr. £ 120s I, 32 HH XA (V3 B2
2ot 35°C.



« 774 - #4525 1

2021 4E

Temperature
Contour 1

297.990
297,891
297.792
297.693
297594
time=10s 297.495
297.396
297.297
297.198
297.099

297.000
K]

Temperature
Contour 1

300.356
300203
300.051
299.898
299.746
time=30s 299.593
299.441
299.288
299.135
298.983
298.830
[K]

Temperature
Contour 1

303.447
303.281
303.115
302.949
302.784
time=60s 302618
302.452
302.286
302.121
301.955

301.789
[K]

Temperature
Cnntgﬁr 1

309,021
308.880
308.739
308.597
308.456
time=120s 308.315
308.173
308.032
307.891
307.750

307.608
Kl

&5 BESWEZ=0.8)
Fig.5 Temperature distribution of temperature filed (Z=0.8)
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Fig.6 Temperature distribution of temperature filed(¥Y=1.25)
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