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15) Prepared by Associatated Engineers, a Joint Venture of Parsons,
Brickrhoff, Quade, & Douglas, Inc., DeLeuw, Cather & Company, and Kaiser
Engineers. Subway Environmental Design Handbook, Volume I :
Principles and Applications, Second Edition. US Transit Development
Corporation, 1976. 3, pp. II-66—10-74.
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17) STAR-CD V2.3 Manual, Computational Dynamics. 1995,

_31_



5. Rotating & Distorting Mesh Capability
6. Dynamic cell Insertion / Deletion

7. Collocated Mesh

23 B AEdolddMe B At "az str AZ YA(Grid Genera-
o)< BTt 4A &7 st ICEM 23] AMEElen, A HFH
= gy d7ux Alxad" F8 Jd7HAES CRAY-CY Super Computerd A
st A FAEAT.

3.1.2 37t g AsE qA9 AR

2 aTaAs A A3d 754 N9S B 4oz NS HRTh

2 574 Ryl A3 3%l A%

58mols HANE 28m~3.3mo]

g 2727 ®ae 4Asen HYe BANe Fehoh. du¥D Had 5

49 AgH AL <E 31>T gon £7474d ¥u ¥ @€e (3¥ 3D
3 g},

3.1.3 N gd o4 2% HAINE

0138 ‘A& 749 JFRA 71F A HE EAS A} A
2 VBsEE AFEoz A4¥ 4 U AL FIE 7Y (Beaufort
Scale)® ASHRAE 713olth, HEE 46m/s)9d 71F&EE 459 87449
gare 2 5 Qe AEo|nz Algdeld dne HELR o 7IE o34
Nesss JEY gos HMARYes ASHRAEE Hd 7|[HEEE Sm/s2

Agste Aol spgAstha AN T

g
o

HA7l712  J1HEE Smfs olst

18) A4 ¢ Erel 2740 XS T YF o Bdel WA Y= B4

_32_



i 7| # 2l

. . a
L 1 « !
. o &
?ﬂ !é.'i At A
i ; - }
wxt FUUY
a 7 g i

T

1. gie] Fdgo] drgre e JPHS FPLF A
Hell gqre] @Asty Fd Kol T4

2. @39 FaLEgd mebA Aa2g g A 7lFE
¢

3. 9x7t 7% A FA}E EAFE AE 5
AEE AUF: GARIF "Hddd wrl§ 7] A=EE
3

4. #7430 dazt 224 G P AT IF
& HAag 5y Qs &F JARIA Bdudel 7
& AFZE AA

19) AESEANRNSARLAER HEAFH 638 71EHA 9 a4
4H]). 1993. 6.

_33_



JNCN © 37905 \._./,

A -

]

7 z ya W
4 fﬁi __ i Bk
Al grs  WB LI 2
— 1] ®

INOM 3OS \+/.

-1

[ZXT

“wee

+

(29 3.1 o AEHe]

sRe PR

_34_



3.1.4 Alggeld Wy R =2

2 AFdA e 48y AIFEX 4L o] 98 3124 ‘gHoaga A
shE oale ALl A HdAG FE e s AEHelHdS HHch

AEdA HHEe NY +2430164mE 71Fo2 3o 35 Hddol 10m,
$2 glddo] 150mE AA Hol¥ 324meltt. 2E: £73F $F B AH
Al 60mA R BA Ede #7] AAZE(RQLE7FH 0 3620CMMI7F HxE o]
ek, o] HY @yl AZEE A3 fdA dAste EAFE AVIE wEAY
AL gt AP E 454 5 He Adde] A% glon
FARAE 219 E7 & Ade] wAEA it

s
2

B Ao Al AAE (29 329 e glon A o 357
el A A= AFgEHAG s AL do] W Algdeld 544
Q29 o]FE Hitel TEER Yool 7 W ImtAeR sigion &
Houkeke 3 FERAY Y4 we FTEER JEHA yn Ad
o) ¥= 314 time stepol] o 964170l 22 H U

M

ANEdoldd Bad r|F 2 2Ae AEB 7EA AR F BA AAEA
A A8 4A RuAqE Fxsta A dA 7)FH LT YYHFeR FHoh
NG Z£7k&e A7 713 2 248 <X 31>7 £

24 Hde guaEe o7mol: B A AL eldez FHo glout A
gelol Aol A ALgE 9w AL £ 45m Eol 6m, BHA 27m’el FHAAlzge
2 &gch. =8 FTx HEF, <AF /Y Y FAF, 4% @5 )T
el AR g oz FEE WA H o (29 33)3 Fol Algele]d &
A4 %9 WAy g9 dFA Fee 2 wr)F FElR 935} NEdeld
st adu 20%Fe AAZ B oM HEHe AT @& AR
=3

- 35 -



133 N3GAIHA
6'0LL56"
8690262
1500049
HILINID
66'0E898.L
FONVLSKT
&eLT
30NV
Q000
ooo't
000't

0£°C WYLSOYd

uvls

(79 32) B2 $7739 AL A#

-~ 36 -



<¥ 32> N9 s34 dANE ¢ 2420
S mA=Ea o oa @
&7kae] &4 n dAZA aves ke
N R ST AdFE 70% ©] 3
b 10m*
Al o) 160m
2 =% 2= A
FHPEE 75km/h
dET 3.5km/h/s
A28 YREH 96,600CMH
=73 fot £93 371 115,500CMH
2 o2 2 03
33 F9 38 47 49,500CMH
27174 FHE ] 7] 261,600CMH
HYE 9Hd(gdAed) 27m®
I} AFZESQ A~Q FU)g 3,620CMM
2 4 B d
7] AAEESQ 7FEE 2.24m/s
g7 AZEY JdHH 27m*
16,200
3,550 12,100 3,550
8 SUY 89(_‘_ _-_ggrg RY
:;:_3_ =7 \-.- sa7
T ‘eam auan * - a:l auy ewe:ul
gl 8
& w
éﬁ s a?l% :F SaW A
)

(1¥ 33) ¢339 3=

200 EFAEAATE A AF, 44 BA FAA FHaH 754 3FT A

w7l g

g BY JAEF 74 du] HA FEA. 1992, 8.

_37_




w dzle olFE AAR: (2¥ 349 Zo] EXAHAA 1,030m BelR o
A sHRoA Edstd 7HEGkm/s), T5E &4 (Tkm/), #4(35km/h/s),
B2 ololA B Aol AR Aol 2AE 2vE d¥se
o] Brl5ety] WEe (2@ 359 2ol 1,04m FolF Bd HAAA T5knvhel

£53 Eyitel Bds 339 ZAXNPAN 8mE 01FdE AL A

b T2

oA

AT

ey s l .
““““ S S ROl e -, s I
U j% et

Lﬂﬁl ¥ s2% \ ,
| ! S L !
[ T%; =T T w1 s— <
' t auxx Xy
835— T 1 T i : !
6&-— - - - R - e {
ank-- e TEET R 1
i I 1 I I
;’UE -+ ‘L - - j
i ! l )
0320 750 314 Zall 179 i 0

(18 35) AEdlAe AFE A A-FE WHE

_38_



32 NEHA A3} 2 B4

2 AlgdolddAds +4FNA wo] 1mAY (A dEwol)dA 44
Aolwgko 2 Ax fdAl FabFe 4TS B Weol wE A%l AsHE
4% "HYgsE AFH)ANAM 10m B AAHA, BIFEEH 437 &+
8ty WEeZ 30m HERGC, D), (E, F), (G, HE AdAsaey, 3%
gdigko 25 AR A 2m Bl RE(EAVF ol u FHE0 d7|E
AdAAANM 1~15m AE Bod ENA, C, E, 9 3m ¥R RE®B, D, F,
H)& dAste] AlBdold ARE HA7IstAtHIHE 36). Fa7t elddlA 54
Fog ol5E u Z A Y A= VIRSEE (O 38~ (¥ 3134 ¢

o

100

oM 1M

o
b
[ —

o
b

(1% 3.6) Algalolad Hagrt A3e] AA

- 39 -



S/M  Tedid

L0-31E8E°0
9.02
I 4
05.'9
1818
<A 13
9T
1259 48
reoL
LE'8L
344
SP'ZT
6%’ T
[Agcr4
8982

TRl ki bEE &S kR LT BRD)

LO-30€8E°0 =N W20
95'8Z =XW VOO
0005°41 =3WIL

SN

SANLINOYIN ALIDOTIA
96~A0N-60

0£'2 Yv.1S0Oud

yYLS

- 40 -



i

STAR

PRQSTAR 2.30

05-Nov-96

VELCCITY MAGNITUDE
M/S

TIME = 6.00000

LOCAL MX= 22.58
LOCAL MN= 0.4417E-02

258
097
1836
1775
1613
1452
1290
Ha
D882
B.069
2]
4843
310
187
.44 TEC2

Z

L

PROSTAR 2.30

09-Now-86

VELOCITY MAGNITUDE
Ms

TIME = 700000
LOCAL MX= 22.37
LOCAL MN= 0.6342E-01

nar
2071
@18
759
18.00
14 40
128
112
BE25

(29 39) GA7F #7% 94 3mAAd AL JFEE £

_41_




STAR

PROSTAR 230

09-Nov-08

VELOGITY MAGNITUDE
WS

TIME = 8.50000
LOCAL MX= 19.83
LOCAL, MN= 0 5642E-01

55
1851
1709
1567
1425
128
Lixl
9.504
4574
155
5735
4315
2066
1416
0.5642E-01

L.

e 7| FSE BE

STAR

PROSTAR 2.30

09-Nov-96

VELOCITY MAGNITUDE
S

TIME = 9.50000
LOCAL MxX= 2365
LOGCAL MN= 0.5715E-01

nos
HET
o
18.80
189t
1523
1354
11.38
1047
8.435

Sieg

S114
3428

17
OSMSEM

4

L.

(719 311 dA7F S48 2903t ImAH =efqE 4o JFER £ ¥

_42._



STAR

PROSTAR 230

09-Hov-96

VELOCITY MAGNITUDE
W

TIME = 10.5000
LOCAL MX= 18.92
LOCAL MN=0.4762E-01

1802
1Y 87
1822
1483
1353
1218
1083
G484
8138
6733
5440
4092
2744
1398
0.4762E-01

z

L

(29 312) Ea7F 4% AYGdetd 60mAdol =EqE 49 7IFEE 2%

STAR

PROSTAR 2.30

05-Nov-96

VELOCITY MAGNITUDE
M/S

TIME = 11.5000
LOCAL MX= 30.04
LOCAL MN= 0.7596E-01

004
2290
*BIE

(23 3.13) €371 4% AYsd 8mA A =2 S WY JFEE B

_43_



<E 33> 4dx7} oA $7AFLE o5 9
A-H AR Aste 7FSE (m/s)

AN AlB|c|D|E|F|G|H
@R 244
_ RAd 5

| b6 4 24 124 2121111411

7.2 4 24 | 24 | 12 | 12 7 12 | 12

36 | 21 {361 21 | 21 1 1 1

26 | 26 {93185 |26 | 12| 12| 12

(] 223 4587129 5m/ss 298 A

B AdE Ae 9E4E Tzade adAd s AAZ GATt o Fat
Base 2AS 45K BT A7t $LER o|FdE Ao Agd
sgd7] WEe] AANG Z2F B NFEE/ S Aoz At $4%
o NHEE S48 A9 FAEA Tt 4 vk

<E 33> a7t HadAMRE $3FoR o|FY o A-H A4 EAyst

T 721428 Uil th

Azt 37 927 A 24m, 3me BIF R e # (29 38), (2
Y 39), <¥ 33>4 i £7239 EAH(ER7 ¢330 A= A
A 10m gold AX AN 71F 7IFHERD 747 04m/s, 22m/s7t 2FEE
Aoz eyt



(29 399 2ol 7t $4F} Ajdste] 18mA P =2PE o +FF
o] RE AP FEF NFEET dEbRon], (27 3107 #e] A ¢
2o AYste] 9mA ol =egfg o FxbAR 20~30m¥ C, D AFAA
& vRsERd 274 43m/s, 35mis7t 2FEE Ao dehdon (1
3103 Zo] A7t 3% AYstd 0mAH E2FE o EAFH C D

AN /N2 7IHeseg 47 24m/srt 2AEHE Aes vEwen, (24
312)9 e} QA7 $74%¢ MYy 8imAHA Egde # 454 C, D,
E AA™AA 712 7 HFESERY 25m/s, 04m/s, 4Tm/s7t 23 ez ye
a=

GeAl Ax A ARSY] AolE £l ARHE AR AW 27
A 7)E 7184 E Sm/sE ZdetE Aoz vEwen, At s =2
Sol 9a AWM od ZUR AR g TRAM 7E AFESEE 2348
v Aoz B (<E 33>9 L] 224 47715 5m/isE 234e A

L),

_45_



H 4% s479 7I7&2= MHAE AlEeolH

of>

41 7339 J1FEX AAA Y dg Ae

£ Ao e 3739 V&G4 3 ABdelde Tt AMAE 7IFREY
AL MAst7] fste] 228 ‘g NHEE Aols HE FAaA A A
13t2 Qde 71540 whst 2149 2153 ‘A7 vty A8kl 439
154 @AM AT U&F HAAE Hse] AEdoldstn 2 ARE

Wi, Hstadt Gk

> Mo
Ot

N

o] i 7|FEE AL HE A2 7% JIFSEd F8 4¥E UAE H
2 @r] AFZES] AQ Ay wig B2 Y] AAZEY 91X ¥A, HlX
AR dAFe] Aok HE @] AZEY 48 #7FE HHEAA TS
Beaufort Scale 4(5.34~813m/s)9} ASHRAE 71F¢l 5m/s ol&tz2 #Atstzl )
M 33 AgHolA A VA7 fUdA Y] ALE 929 BHdd dAEe 7
FEE7L F 10m/so]7) o]l NEALS] of 254 FES §righe] Wasguz =
7] A1 #3017 & ALs o dEM(4 41~43) 71AHe 28WFH0] AR
F7tE ALR JdAddn. T3 AFZES R E WAs TS AN
HHE VEY #U1FEY B4 B2 go] TEEolof 99 ZE S UEY Ao
dqaEd. weEtd B gdAE $1e) AF2d B0 ohd AQzE waow ¥
2|2 HAIAE AA(FE AR do] 1 50m)T B 7IFEXE AE#A
& A,

Hd &7 AAZE 28 BNFE HE5E Yo APFF L e 2
.

dart Hd @71 ARZE A Ho Aud o Hdd $ASE 7B =0
QT = A X D X BOUMNY oot eee et e ee e e eeeeeasesas et sestesassssesese st sss bt emsssnsreseresann 4.1

= 27(m?) X 10(m/s) X 60(sec) = 16,200CMM

_46~



g,
A Ede 9 A m)
v @ HY VIHEFE (m/s)

4% dAE 718 9@EF7] A g 38 71HFEHQu)
QM = A X 0 X BOMND oo oo esesees e seo st oo (4.2)
= 27(mY X 5(m/s) X 60(sec) = 8,100CMM

aga,
A EdEY &R (m)

v 1 R QAT CIEE EF7] A A HE VRS Emys)

By 7] AZES 28 7] H(Qs)

Q5 T T = QM ettt (4.3
= 8,100CMM
v 1 v

Qr @ B9 717 FHCMM)
Qu : Eddl Ao 8§ 7] FHCMM)

42 4a =X s}A A (Relief Passage) Ao & 7|HEE Al EFo|A

el AEE 634 GAMEA) FRAMME 245 FHE Had
a7 flstad +7F Bde] ZFA AR ddZ HAAE AAF AFelr(2
A 26 F=F) ZIHEZ AR Age s2FH” /MErsS €347 #YE o
g AAY ¢ dAE UF sbkE Afels FEHl0F g 7
42 + I

_4'7_



B oddoAE @7t $48d YA 483 5] s eRTE &
A7) BEZ A BAd hf AEH| S AAAT. I HAA
ol Mg do] 50mZE HA3e NYAL ¢34el Ao Hlush

'
!
Py
8 8
, K 3
af |kl = 2E
T &
ok Mg ;]
ny
g
o] O |
(o] Lo}
2, 2
m ?\0
[e] mo
o o]

(1% 4.1) )2 $fA A (Relief Passage)®] A

_48_



43 N EYold dx

B OAEGAAME 34 AEHA A FUF 2HoE sHTANA ®
o] 15mAA (e dFEDAN ¢33 Hepdoz dx {44 dAFe
Ag M gol B A0l AFHe R(EAT oG Bsdse AH)
A A 10m " AMH(A, BIFH 427 fddtes $HLZ 30m 3FvHC,
D), (€, B), (G, HE dAs9en, ¢34 audgeze dadA 2m B3
2e(dx7t 8ol o $AE dr)de dRMAAM 1~-16m FE B
E)A, C, E, @)% 3m "ol R BB, D, F, H)2 433se AlEdold Adg
A ATH(2E 42) GA7 BdelAd $RFOE olF¥ o Z+ AHH LA
Fe AFEEE (28 43)~(2Y 48)3 #rh

_49_



l« 2ef@ b 5

W
3%

1

ki Ekivis 2R @7 BD)

S/H : Tl

LO-3866L°0
Lz
i
§8r'9
8g9'g
8201
€8¢l
80'gL
oz'il
reel
L1 %4
29'eT
8L'62
08'L2
r0'0E

b0-3965.L'0 =N W20
P00 =X YOO
000S'LL = 3NIL

SN

SANLINDYIN ALIDOT3A
96-ACN-60

02’7 WY 1S0ud

d¥Yls

| FRk]

_50_



STAR

PROSTAR 2.30

09-Nov-96

VELOCITY MAGNITUDE
WS

TIME = §.00000
LOCAL MX= 22.52
LOCAL M= 0.1450E-01

252
2081
1930
17.70
18.08
1445
1287
nar
9659
80862
L2
4837
170
1622
01 4G0E-D1

1

(19 43) a7t 4% AYA 24mARd dede] 7IFEE 22X

PROSTAR 2.30

08-Nov-96

VELOCITY MAGNITUDE
NS

TIME = 7.00000
LOCAL MX= 2377
LOCAL MN= 0.1087E-01

B
2208
038
1888
1808
184
1350
18
0
8408
4.600
— nim
T a0l
1.708
0.4087E-D1

z

L.

(19 44) @27 £33 A4A 3mA A ALHY FEE 2

_51_




STAR

PROSTAR 230

08-Nov-96

VELOCITY MAGNITUDE
WS

TIME = 850000
LOCAL MX= 22.35
LOCAL MN= 0.2226E-01

23
2.7
1918
17.57
1587
1438
1278
1118
95627
7907
$.402
4807
3212
417
QE1

M

N

Zz

L.

(2% 45) G274 s74ge AYste 18mA A =2 eHe VFEE BE

STAR

PROSTAR 220

09-Nav-96

VELOCITY MAGNITUDE
M/s

TIME = $.50000

LOCAL MX= 22.43
LOCAL MN=0.4108E-01

248
2083
923
118
1603
1443
1283
na
2634
8035
8437
4838
36
1.540
D.A108E-01

a

pm— 1y
i3

B
S
H
Hr
f

(29 46) @7 4% ALse ImAHd Z2REH 7|

_52_



STAR

PROSTAR 2.30

09-Nov-86

VELCCITY MAGNITUDE
Ms

TIME = 10.5000
LOCAL MX= 22.30
LOCAL MN= 0.2858E-01

230
20
1912
17.52
1593
1434
1275
11.18
[X7c]
21.962
0392
4801
ERab]
1o
0.20586-04

.

(29 47) €271 <28 Jdste] 60mA e =dgede] 7iE= £X

STAR

PROSTAR 2.30

08-Nov-86

VELOCITY MAGNITUDE
WS

TIME = 11.5000
LOCAL MX= 28.56
LOCAL MN= 0.3830F-01

W56
82
2449
45
2.4
1837
1834
1430
2.2
102
6187
6150
4113
2078
0.383E-01

L

(19 48) A7t 2444 Astste] S8imA e =P 7

i
It
i
M
ki

_53_



<E 41> @7t HdelA $4HLE o|FE o
A-H Ao 43 E 71HE % (m/s)

ﬂ%'ﬁ‘-_.ABCDEFGH
gim 7y agd 24m
%ﬁiﬂigﬁﬁu

109 (09|09 |09|09]|065 08|09

8m | 00 100 |09 | oo | 09|09 | oo 0o

gromear e wm@ "
1BmE Eede o
e ﬁ%t’é’ﬂﬂ?éﬁfoi '

24 124 |09 1091709 |09 091! 09

26 | 49 | 88 | 88 1 1 1 1

Is6{09|56|24| 2! 4 |09]o09

3 3 49 3 3 1.2 3 3

 smAE i%ﬂg— "

(1222 457129 5m/s® 233 23

¥ AdE 3N AFHNFE NIAL 7334 o] 50me] L HAH
2 Mg ABdolHE A Aoy b 98 AL FYEA 3

<E 41>¢ 437 BldeMREE $7F0Z olFY W A-H AHA 2y
= JREEE Jen Ao

A7t 7430 £0127] A 24m, 3me| EEF Rl A& © (¥ 43), (2
g 44), <E 41>94 BY £33 RE AFAH 09m/s o8 7NFEET}
et

(2 45)8 gol AT £34o AAs 1BmAde =EHE A B
8 RE AN F2§ JFEES JERen, (27 467 2ol 437t €
Ao AQshe] 9mAFo) £ @ A% 20~30mP C, D AR J1E



F4ERY 47 38m/srt 2REE Aeg Uehden (29 477 2o ¥
A7k 7N At 60mA o REUL W EAEW A C AFdAAM AE
ZIREEET 44 06my/s7t 23E e Ao Jelow, (9 48)d o] &
A7t £ Qs SlmA Mol EGWE W H4FY RE A 2R
5§ 71FEEs debdt

Hapd davh £330 AQar] ddlle 3R RE AMAAN o}F FB
§ Rom deten, dxvh 730 WY Flk I3 IV g4 &
@y QR AW 4R FE ARSES adaE Aoz Yo (<E 41>

o [:s2%8 487129 sm/ss 238 A4 31)
44 v 2 Hr}

<E 42> NYAte] dZ HrxE HARE 3¢
Astd e3F NREE FAF (m/s)

B Cc D E F G H

31 |15 |15 112 12 {01 |01

31 | 15115103 |03 | 03|03

-03) 27 (12712101 01|01

.-_‘_-18 Aol Eau
et szEA s
: ng

23105 |-03] 16 02 |02 | 02

11 11871 56 | 08 | 08

-15] 26 | 24 | 67 | 03 | -08}-08

« 3ZF NHAL a2 &0l YYsSte 2IRSE - 4% 4ol 50mel 22 Z HAIXE
MAs 2 of ST wYsts JIRKE



dYx fAAE A F& NJGA 2343 82 JAAE H4AF F

+9 JFEL A4S AGE, HXEE vty <F 42> g

dFA oA ez AR E dAsHS W NFEErt Frhste @8 &

F JAL fEE AFGAM 0.3~63m/s7t A% eE Aed et

(29 38), (29 39), <E 33>% 2ol A £43 Ay A A
NeAbE 71HE 5/ 11~76m/s2 T¥8 2ES BolT QAT (39 43),
(2% 44), <E 41>3 Fo] YIAL HAXNE UAH A LE Aol
09m/s ol3tel VIH&NsF vehth ol dx $UA £7%el Wal Soje
= Qo] AT YAN)A BBt 7§ BAaH7] YR,

STAR
PRGSTAR 2.30
. 0%-Noy-96
[ VELOGITY MAGNITUDE
%ax« M
TIME = 6.00000
LOCAL MX= 22.52
LOCAL MN= 0 1490E-01
sza 2
T ma
19.30
1770
1649
14.48
T 28t
1"
965
8082
Doe—— B.444
L -
: pipins
0145001
z
L_. X

(29 49) FAZ HAA FelA FAF BF

_56#



(28 49% €4z GAA 22RA 7187 GAse] s3] AT &
Adg #FAEAIE 7IFEE £XE UEHED

A7t 434 AYE 18mAF) SRS = NAlE (2 3.10), <
E 33>3 3ol #4449 ZE AAFAA 4EF 7IFSE7E dEEa, ge9=
HA RS A ALde (2Y 45), <X 41> Zo] +74739 ZE AA
G533 715257 vdegon gz fAAE X F BF 08m/s9] 7 F
&2t ZAHUAY,

Aap7b =4 Fe] AYste] 3mAde EEHS o NYAl &= (29 31D, <
¥ 33>3 o] da 20~30m@ C, D AAHAAN 71F NFEEEY 47
43m/s, 35m/s7t 2FEE AR JEwen, X HNAE AT Bl

e (29 46), <E 41>7 2] 4x 20~30me C, D AFAA 7IE 7Hidx
2tk Ztzt 38m/s7t 2FHE Aoz vEy JREES AL Hled AR U
B}k ot

a7k FAAd Ahste] 60mA R EEFE df NJAtl= (29 312), <
¥ 33>% o] @439 A C AAAA 7NFE VFEERY 247 24m/s7t 2%

v Ao JYeyn, FIAZ AYAKE HAF ALde (2 47 <H 41>FH
Zo) datEw A, C AN A1F 71FSER2Y 44 06m/s7t Vet A AF

d= 038 7% ZIHFEERT 06m/s7t 2HEReH, C AR L8m/s7t
#A2a589m, D AGolE 713 Z1FEE o3 g i E Ao vEy

27 S7Ad AYste SImA A T2 @S W Noatels (29 313), <
¥ 33>3 Zo] @aAEW A, C AHAM 71F NAFEEZERG Zhzh 25m/s,
04m/s, 47m/s7t 2FAHE Aog vehgen X HAAE BT G4
(29 413), <E 41> o) $449 RE AQelA ¢3¢ 7IFEEN U
B}y

_57_



b @217y £ AYEr] Doy <E 33> Zo] NgALe dF A
Z¥sts Aoz gyt gL fAAE HAXF
A% <E 41>7 Fo] BE AdA 09m/s o1& VFEER olF ¢3¢ 7
FEEE Rgoen, AU 73 AYY Foe <E 33> Fo] NAALS
Ax AUR dx AR dY AF 7RAM JFE JIFREEE 2HddE HL
2 Jelgo " HARE AAG 45 <E 4157 o] 4FA 7F 7
Farg z23dstE Ao veht 43%7 HA 71E Sm/s olstE FAE Ao
velgth, 283 gz gAAE HAE F AF JFEEE 04m/sT 7R
stgom, 7% Y1HEE om/s7t 28" AR dA 9R6AM 4XCE 53] 7]
= 71545 ogts gAadY 56%7 gAY A2 eyt

Gl AE ANFEE

i

458_



5% & E

Astd $HFAN T2, IF, 255FH A €3 FAM sAdA RS
F3 29EAE A E8F Aoe) AHEE F= T & A7 HA

45L& A7 Hite 2 dFdMe BAREH AEH)EE Fod
71Edae Z1FRE 54E motste EAYE AAsn FE B9
gt FHAA AN F2Fe NRSE AE AY dANEE Eds €
g3 A Al Aol B gE AAS] Al B ol s

A7e B3 doln AHE adkey ted 2ok

B 27 4% URAE AR ZRage Aok dste] Az A7t o
Foted BEse 2AS BUsA A8AA a3 A FEEZ o Fst
Aoz NBHINHYI WEel dAuT 22 ¥& ARSI VAT Ao
A s4%e JREE 4L A FA%A ety 5 Uk

L 712dA 289 JFEY Agdold AHE W R 3] WY
37 Rele s2%o] AREHE Y AW 22N 7F JIFEE 5m/sE &
Pal Aoz yugten, 97 $440 ER% Tt 9% d@yvs 9
A 2UR Q¥ AW 7R /1% NHSEE e 402 dend

2. 71292 £33 Y HAAE AT NALe] VIFEEE B 47
B gGa7t £77e Asr] dole o4 BE AHAA ulg o
veigon, dast 43 d A9 Folve da AdF di
BogR AW 470 7F JFEEE 20 Ao e

fof i
%
s
o

i
rﬂ,

_59_



3. 71E9A 387 $7473 EEE AAAE AT ARG slus] w3
datzt 78] Ay Aoy /&R AR AdA 7FE TIFE
g zags Ao Yoy FIx RARNE A A RE A FA
09m/s °|3te] 7IREER g FEE MRSEEE BEIT A7 $U A
AP Follz 7|EGAty dx AWERG 93 EHE 95 A 73RdAA 7
# JNFEERE 2ste A2 Ugou €es HARE HAF S 4
Foll A zFsteE Ao Uehd 43%7 HA 71E Sm/s o1FE #HaE AL
2 vest, agn gz fAAE 2AE F H3d 7lFSEE 04m/sTt
Zastgen, 71F 71HE5% om/s7t 23 AFGE AA 92AA 4E2e=2 5
o] 71% 7FEE olsl2 AR 56%7F T4 Ao JEhygth

¢

olAre] AFARE Fetd @A A AT BAE KFLA 7IFA
3 e sk 2og Ao verdth

=

NERFS AFA ) 9@ oel dAF L[N SNYD dert P
Qe gz QARG AARYL A BE VFERE FaND £ AL A

2 guEd.

- 60 -



oiFo] A o =¥ AT Xt

AgGol e AlEE A4 GFRHE ZIZOWL EAI olFE u BMiE
154% @4 otd F e 5AE AR AR 220 §A 2 <l
of Az sty Mg FEHE olF, AS AAR oA A FHYL
NEHHAAE 2dE AL & Q7 HE dAE F
o7 gdEadn. wEA dAR dAsE 2AF NFSES} Aol 4

o]

B2 AAsE GRFL JFSEE o 2ozt Yg Rez ddEr

lo

£EE $4oE 2

§:2

ATE 4 g olFste AlEdclMelr] HEA thE FA AgeoldEY
PN e A vWzeg £33 #E2 CPUZ Hasit AlgdeldE&E #4317
gatad Aol AH8E AFEHE d9dFEA] A2d 38 d74¢ CRAY-90
Super Computer® AHE8}71 9ske] 43s B2 H-Eof Eoi7t7] widl o
e Feo BaZ RAAE A GAFE Aode ddTE AlEHA
s goz HyY #r) AEEY U WE, Y 7] ALES A W
3 59 F& AEHolH9 897 Hase

Eg 2 A7H AR $7% Fut BN Kladdoz @ay,

Ao, 222 5 od $2 9 mE ARFe) UF AT olFeiH o}
st

_61._



—

© 0 N e g s W W

10.

11.

12.

13.
14.

15.

16.
17,
18,
1%.

of A, 7 F4 ¥, AFg¢F e W5} 1989

of AT o} AFFFAHE YT, 1994,

darel A FAF 2EZ, 1991

ol AZ@FAF &, 1994

A5 b BE, 1994,

yatd 28y AFHAAEY - SFAFH. HEEA} 1994,

g Areh, XstF o @4 Ag 5833 Vol38, No.l84, 1994.

AR, A3 A4 A 199.

NeEPNANGABAER, A37] AL&Xe4H 10, 11EH 7] 48]
ZlEAA FI]e Gy Aage I 199%.

REEYANAGEAREN. A EXH 558 5-637 HANHA LA
(7] 418 7). 1992.

AeEAANASGEAREE A EgA5F 65H 7|EHARLA
(71 A4 n]). 1998.

ALeEUAAGIAANER. AEXH 654 7] EHA 294 BuA
(7] 24 u]). 1993,

NLERNRANANLARYE, AL AsE 634 7| HA (7] AF ). 1993,

NEERANAEALRYE AFH7EHAAHAIY 7-21 87
7 EH AR TA(HEF).

Z2HRAZANANTA AT, AN dA FAEHA HgEH 758 3FF7 FAT
@ By g7 Z1A de] A AdAL 1992,

NeERA A AT Y, JoFHFH Yk 1994,

il & Aetde BF. A& 0 83t A¥7lE, 1995 5

g, Ao 1N Mg 9 ArZlE 1992, 9.

ME B OEA 8. 715 - 249 4. A& 43 dVlE, 199 12,

_62_



2. 7

21.

22.

23.

24.

25.

26.

27
28.

A28 AP AAFo] JAGH J]F@F AAE ¥
#e d7. FYTa AAdd 199%.

Aos. Agd wFFH diiolid E4 B 7Y 7
welhen W HAReh =R, 199

53 Hd XY JFEES wAY Y TV dojd #¥
A7 e HAEAEE 1994,

uE g, M vbpolo] mE Y] SE JFEE A¥ A4
st g HAA=E. 1987,

NORBERT LECHNER. HEATING, COOLING, LIGHTING, Design

Methods for Architects. 1991.

Prepared by Associatated Engineers, a Joint Venture of Parsons,
Brickrhoff, Quade, & Douglas, Inc., DeLeuw, Cather & Company,
and Kaiser Engineers., Subway Environmental Design
Handbook, Volume I : Principles and Applications, Second
Edition. U.S Transit Development Corporation, 1976.

ASHRAE., ASHRAE HANDBQOK. Heating, Ventilating, and Air-
Conditioning APPLICATIONS. 1995,

STAR-CD V2.3 Manual, Computational Dynamics., 1955,

ICEM Design/Drafting Tutorial. 1952

_63_



ABSTRACT
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The problems of subway platform environment are temperature that in
summer most platform to be higher than outside, high atmospheric pressure,
noise, and contaminants. Especially the air flow caused by incoming trains
creates discomfort to the passengers waiting for train such as spreading of
dust and blowing hairs, skirt or coat This air flow alse makes
environmental control of subway platforms hard. However, countermeasures

to solve these problems have not been properly implemented.

Also, in subway platforms design air flow control is not considered as
systematic ways. The current practice is only to adapt the existing platform

designs which are considered to be satisfactory in terms of air flow control.

Recently the development of computer hardwares and softwares makes it
possible to carry out numerical analysis of air flow for subway and high
speed train. However, it is still very hard to analyze the non-static flow in
three-dimensional method, which considers the movement of train. So far

only the two-dimensional method of analysis has been performed in this area.
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The research aims to study the Air Flow distribution characteristics in
subway platforms. Firstly, environmental characteristics in subway platforms
was investigated and design methods of subway platforms were surveyed
through literature search. Secondly, the air flow distribution in an existing
station platform was estimated through simulation using three-dimensional
unsteady numerical analysis. Finally in order to propose basic data for
design of air flow control, an alternative design employing relief passage was
chosen and a simulation was conducted using the same method. The result

was compared with the existing platform conditions.

The results of the study can be summarized as follows.

1. The result of air flow simulation in existing station, indicates that before
train enters the platform air flow velocity at two points near platform
enterance the design criteria(dm/s). After a train enters the platform, air

flow velocity in seven points near train front and side of platform exceeds

the criteria,

2 From the results of air flow simulation in installing the relief passage to
existing station, hefore train enter the platform air flow velocity of all areas
of platform to be comfort, after train enter the platform air flow velocity of

four areas exceed from criterion(5m/s) at train side of platform.

3. It can be concluded that when designing subway platforms the air flow
caused by incoming trains should be controlled in order to ensure human
comfort as well as effective environmental control. The implementation of
relief passage is expected to decrease air velocity satisfying the design

criteria with minimal operation and maintenance cost.
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