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Abstract

When the two cars of the high-speed train are moving in the same direction, strong train wind is generated, which has a significant
aerodynamic effect on the platform canopy. Based on the three-dimensional, incompressible and unsteady fluid N-S equation and
k-€ equation, this paper establishes an equal-size model with Qinghe Railway Station as the engineering background, uses slip grid
technology to simulate and calculate, and analyzes the influence of aerodynamic effects on the platform canopy under the different
speed driving conditions of the two trains in the same direction. The results show that the running speed of the train is proportional to
the wind pressure of the canopy, and the peak positive and negative pressure near the entrance of the canopy reaches the maximum.
When the train is moving, it is affected by the side train, and the train wind is proportional to the speed of the side train.

Keywords
high speed train; canopy structure; train-induced wind pressure; numerical simulation

p— ey S A : — Ry
[E] [8] 5 1 51 ZE X7 uh & TR B BY KB R 43+

T ENEE

A TRE R AR TR, Al - Ak HISER 056000

i E

Bk B ER GATIR FARANI ER, W EAMAREFOAHIL, AT =%, RTES% ., 4E 2 FIRIKN-S
FAE, k- FAE, FAKEFNAIRERFEIER TN, EAESMERERETEMITEL, 2R @®HI ERE & E

ATBR T OLIL 3k AW AN AR 33k & A Hoa, RAW: P FEATREL BML R 5 FRERER, A2 HL
E RERPEMEBEIRR; JFATRE LB SN E R rh, 51 FRE FM I F R R EL,

1518 R AL, BISKZE + P + B2, 40K 209.06m.
HATSREAR, SIS, gy CRA0OBE SVEALIVE BRI 1 . W K
PRI R E AR, SR Y sty ooy IEARRI SR 75.48m, ZEIGHIEI S 86.15m, FIH

IEEETRA 7Tm, WHER 0.5m, ELLTERE 21m, b
MREALNIA 2 BRe

NRBEIE R E AR, WS ImESaE o EE
HI BRI, S A E A IR FEbIRE S5 B A K
PSR, SRR, PN ECE RO R, e E
INESEVNE PN SIS o o PN ek N Y Pl T
5, SOHTRIAPSIGE S & IS ssn i =

2 B

2.1 {RBIE T
TSR H] CR400BF A FIZEREA, TR AR AL 1T 5
TRALIE, ZEARITTER 13.608 nf, ZE5E 3.36m, &5 4.05m, .

Grid (Time=00000g+00) Feb 26, 2012
FLUENT 6.2 (34d, pbns, ske, unsteady)

[EZ® ] E= (1997-) , 55, DEDILHIEA, M
T, MERREZSNZEHR. B 1 P EEE

61



ITREREEE - $07% - £ 1381 - 2023 F 07 A

2 FEhmHiREY

22 M REHRMIER 5

i1 CFD kit B AT FRARF Gambit FE1TEEN 1158
A, LR 200m X 30m X 1000m, S FFRAEASE,
FIZEFENVAHAT 70m &b 4175, BhiRESL AR RIFaE
R MR, ITBISUREBIS AR (Wall) 5 THEIGE
B S A CE L (pressure-far-field ) 5 {EZE{ARF AT
S 7 [N RS RS A2 S (interface ) , RUAR SR N 45
PRSI 53 5122350355 M BB 53
23 M = E

ST R PR 542 Thb i A, 18 SRR A
o EHLHETT A 12.4m FE—NUS, BHEEETIEDE
AN, SR AIRAIRE A, AR E 16 1
HeHHIE T S 3. 44m RE— M, B EETERSEN
MIAC N, S m R ST R6E s X
e, HAE 20 N (EEEHUES RINREANS) o 3
P Tm, WA E M E RS E 3 B,

BHESEASHE
HiE—
o T
HiE=
FIFELTHE |
- _____|
Has/\

E3M=mER

Hm}éTWﬁgﬂm

3 HERIIR 5347
WS IS R — SR, ML APTRI R &
EFTERES AR E SRR A RIGLE, SR

62

PR ST 3 MO EA T3 ATkt 5 Fh Tt T
BT, IPRIRAPNY I A RS X RS 514 XU
M

AP ZE B EFLETREA T RN &, 18 0 A3k i
TN RTINS B, d T e 4 s g
HERIRE SR NFANEIE, Huk T E 814X/
P SEE ST A BRI 2R 2 34T XU
AR, ARIE S A AR XUE S5 XU 2 802E e h
2L, HEENESEN S AT R FERE N 2
SR, BT EEIn 1 R,

R1EETUNTASH

TH HUEPH TR (kmh) PGSR TR (km/h)
1 300 250
2 350 250
3 350 300
4 400 300
5 400 350

3.1 RESFR

T EERVITE, DI % 300km/h, A% 250km/h
AT G, BHE 16 MUAFF AT, R, HO=
AN S22 BIXERFERRZRANIE 4 FoRe USRS RUE DA
AR, AAMBIZET LB WS, N2 REZE A E]
TG e R R EAR G, SIS A S e Sk Sl ™
ARERZD, REREZ NTAWE, EGEk i fE X
JERZRFFRRE, YhHNEREDH, NIEHRGAZRE, HE
ERBUN A NIEEE, SEREN AN EERSEL
i, BUOE AR NORER D, EARE SRR T
B3k FERBUTWORN, ZHQSBIEANESL, FEBY
i<

300
—
] o T
200 O

(=]
1

AE (Pa)
|
S

—200 4
=300 4
=400 T T T
0 2 4 6 8
D)
& 4 XEBTE B 22 B

3.2 REEE THHMET BURKESHENL S
[ IET PRS2 DA T sk B o MR, el e XU 2



TREEAREEE - $£07%5 - £ 134§ - 20234 07 A

e tehzean®l s s, REZEhZaERMAEMm, BEX
FEZ R B SR E R IE . IE XU I (E 245t 2 R ]
1, T2 510 3 APE R THEEEARR, [HhT
BB FIREE TR R, A MFIGE R R SEL
RAEEARE, T3 A bRad B 7 (322 (6454 DU b
RS BB R FI A K, Tol4 51005 R, hiE
Sa) AIGIEXUEIEESERIA DGR B AR, il

-250

—a— T/
=300 1 —o— T2
—A— T3
-350 1 —v— T4
o TH5
-400 1
~
©
e
= 450 1
D4E
-500 1

=550 1

~600

~650 ——
8 10 12 14 16 18 20 22
BT J7 i P

a) P, Atk

SEFFEERSIE RGN, FhEEES R TaE, Ol A IE
PRI (ARG ETF fIE sb) RTAT, XUl (E 2 A 2E
HIEREIEESEHILARR, BS540, AR
B A RER B DL R (E R A B EAE 2 S,
ROMUAIA IR, ARl E T | (REZ IR iR e, 15
TH2. 3, 4. 5 i TEEEn, thaeiB L0, Ml
H AL XTI (B 2t 2 R R T

400 1 —=— .1
—e— T2

0o 2 4 6 8 10 12 14 16 18
HHIE T 1 B 1
b) Py, AL

5 & LRI S RUES £ #h 2k

4 &5k

B SCHR IS4 — SR, FEL MR AR T
T, D EAES E S TERIEL, WUESEhZas4a,
TEH I ERAESHBERAIA DL, RARH sl E e
TEEHRERE , T E RN B HIAERTIA L Y
2 SPELL, FIAESI S B A G i R AN R Y
ek BT RARE], FIEATRIN 22 B 5E AT
QP RS, B ERIENB S ERE G R, 75

!

eGP R A PO s e, XTI A R i 91 R

Wi AR, & MR EE N RSS2 4e

SE

[1]  HLHSZERSAD ML A R E kS H i, 2007.

2] 5 KA BEINGE I EREER S IG R[], 255
#12,2021,53(1):105-114.

] EE. SO ABRE N TN RO 1 R (] R R
AR (B RRFFR),2021,52(4):1346-1357.

w

[

63





