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ABSTRACT

The velocity distributtons in the boundary layer on the side wall of a high speed
train were measured by using two rakes of the multiple hot-wires. One was set on the
wall of the last car of a train which was running at 320 km/h on the downway railroad,
the other was set on the nose of the first car of a train which was at rest on the upway
railroad. The instant the two rakes of multiple hot-wire came in a straight line, the
velocity distribution throughout the boundary layer could be obtained. After the instant
the velocity distributions in the outer part of the wake behind the running train were
measured by the stationary hot-wire rake set on the car at rest.

The thickness of the boundary layer on the wall of the last car was about 2.5 m.
The spectrum of the velocity fluctuations in the wake had strong intensity at about 1.5
and 3.5 Hz in its distribution.

The flow pattern in the wake was visualized by using the smoke generated by
smoke markers. Recording of the wake flow by a video camera was not successful, but
the naked eye observation noticed the alternating vortex shedding from the rear surface
of the last car as in the case of an automobile. The flow patterns on the rear surface
of the last car visualized by the tuft method also showed the alternating vortex
shedding. The shedding frequency could be roughly measured to be about 2 to 5 Hz.
The alternating vortex shedding can be one of the causes of the rolling oscillation of
the last car.

Keywords: boundary layer, wake, visualization

1. RBOAH I TH %o
WAE, gEosEIbicEy, ElicECER[S

75 vA2D TGV 3, KEEES515.3km/ %3 A BB > T tey 2075, JR i
L7, AXTIE, JREBAH36km/h Zics PEFE ST, BEF SRR I v — T
L7z, BEEETIE, TGV ®300kmmicxiL T 3. TR 34E 3 Aol Eh H22B T, BE—
JRE#HBD 210km/h T SicEm@#bd 5etHED X KBRS LB S LT 3 JR BEOBS [0

» LI KFFE T & | MEHmOZEGHEEIC DT 320km hfhid
* I BAEZLEIIT

Thic dociiment i nrovided hv TAXA



30 EFHRAFRAERIBRH185

EETETRBRET -7 EESHLOENHR
ZBmL 1o,

AHR TR, TOETARO—HE7I91)EM
QI DIERE LFEDOFKOBE R, 2)HERD
BEEHOR X7 bV RHBLU)RREEMmD
HFERBH>HEN LR E ORI OV TRNS,

2. EBEHE

ETRBIE, 270km/h & 320km/h D D D&
ETiibhtc, £ 35EOREDEE S &
HORER IS, ETTIEOMEDL S 2.5m
OFEEAR DL THARTAIESI NI, MBI OES
DEER, TOBREETTAHNEEETEILT
3 EDBROFIEO AL SETFIEMICE LT
SN-HHBRB IR 3 S - BB 18E)
TR LN, —F, BEAL T, ETHIEOEK
REEROBRAROE,L SR EH LR
HicR .88 (154) TRk ohi, E17T
FIEOBE L& ILTEOBMR T HiE > Rifico
AETHEORIE P SEH £ TORESHH
Ko b, EIEFIEOREIS, FlESEEL 2
#®., ETTEOEFEOEENH (FLEEZERL)
PRt 5, MEDORESRF—4 - La— 5 TIL
BLICRICBITI NI, TR, 320km/hOFS
RETT,

whoa@itid, ETVEORREFTEY 7
NET, R REREGHOREFOETITON
tz. RNERIL, © 72 h 4 7 Tl

3. BREMGIUHADRERT

K1, ETFIEOERMS Yy, =55cm BXY
155cm DALE ICH 5 ILFIEOBZ 5 ORE
DOERIF — ¥ 21T, ETTIEORELEILT]
HOBREPTNEHOBREEZ t=0sec &L 7,
—4.3< t = 0secHERRB T, t=OsecHH¥HDE
BHTH 5,

HERABAUNTD S, —4.3= t = OsecDIER
Bo@ic, BMEREKiczoENKRE (LD,
BRBOREORFIBEINS, t=0sec DfF
HOGEATIX, BRLICZOMEI/NSED, HE
RIEDOOHE %R T

g BOUNdOry loyer | Wela -]
I | |
U = 320 Kmh
{ Yv = B em
30 -
m/s & = 320 Kmh
20 } | Yu = 15 cm
n.
(I L ;".‘ A ]
L] -4 -2 0 2 4 6 8 gec ©

M1 JEERRORROES

K2k, EROF— 9 2B L TRDIIERE
BLUMKROEENH AR T . KHOAESICETY
HOEGHLH» SO (v,) ZiEL L1

-4.3=t< Osec PEHHEADEE, TOEEIH

- DOoBRRBESR, NNEORAICWHIRFEVLKRE

{1Eh, t=0sec TEBLZ2.5m BEETIILL
nEBbhb, COBE, ETVIEAOMGICK
ARAEBOECAINTINS, —A, t=0sec DE
HoDi5E, EROEESHOAREKETRT,

4., HROEEZBHOZAXRI ML
a7

K3k, M1Dt=0sech&H, bbb, #
ROEEZEBHORBERA 7 r V3 H%ERT
BRKDICENZR X7 bR oG, ED
NMmbBELZ05,08,1.58LU 3.5Hz iITFE
ISV R <7 P Vv ERT, ZORERNILEDH
Y, =105¢cm TH->T, FENOLDZX X7 %k | H
TRlt. AEOHERDOBE, EFEO BN SR
TZTOREERHOFBERTAERDO R~ b
DEEICEREDbLN S, CORKEKE, ALK
THRMAKBE TS, £/, @SR IOD
WAEOMETROAX LS, Mk, Lt
DRARY b ARHICHEOLNI AR AL 5
Hz & 3.5Hz DRIRDEABED X R b DX
y, BELUy BXLIRT TDRRYT b ILD5E
SRZOABEEIROENEXICEYT S, €D
BAEL, f=1.5Hz DA y, =100cm {11,
f=3.5Hz DFE y, =150cm fHAIKBHHLTNT,
fERPLL SR OARIIKS S, Zhid, EBRoD
MEOHRDHEELELSUTV 3, FIBEDOEFKIC
BHbhi-1.5Hz & 3.5H: OB, FIEOKK

Thic dociiment i nrovided hv TAXA



MERBERORIIL 45| HRaBRARE

31

. -Boundary layer | Wake Ye
Yw < . I cm
cm q of . of of o °( 400
200}t = 6 (s) 4 2 sl O ol <2 c <4 e 6 el r
. : s I [} [ o |l
L ;_ g,. o I o ° ° ] 350
150+ q. el ° L ] [S] <]
; 5 Pt : 5 L
100} °r °r 250
i g gl g : g 3
L. Gl e © e e S -
50 g g & 8 : ° |} 200
| . r’ - .
0 T T T T T %’Gﬁ T T T T
0 0.5 w/u 1
X2 AR EEROIGERE S
(.TZ)i/z
I B loshz 10 ;
1 - Tw = 35 cm T ] S} =15 Hz
: ] X 84 =35H
. [
|| o ¢ s
o ® : <} [}
3 o
@ L © 6 % X
> 05 N < x
5 i 5
] s * < G
£
At E x o x X x
. ‘ x
¥ Yw = 55 cm M : Yw = 125 cm
0 T T T T T
0 50 100 150 , 200 Yo cm
200 | 250 30 350 400 Yoem

60
@B ‘j 2 Yw = 75 cm M Yw = 155 cm
" 40 1|
20-
0 LA L e
02 05 1 10y 100

K3 MROEEEHDR I bvnfh
HEGFICRD T cEEARoEn KRt T 57
HONLEEFT D/RIEEVINEE O B & 33—
Hd b, DLEOWENS, FIHEOMHKICHALBIIN
BB oREe A H 5 EBbi s,

5. & h &

ZDFEDOFHBRICHELD, HEEDOT A b« 2
— 2 T200km/h BETETT 2 RAEOHREE
FIEFOE TR LI, BIREIED) ¥« v 4
YEETR b e a-Rld ST, ETA AR
7 TR E NI, VY« 4 Y FOVTRITK B &,

X4 EEXEHOMS DS

HABmOLEATAD S H 2R M b > TKRE
CHIBS N BEOMBS R bht, TP« 3 -2
f#® VIR i X iE, BHERE A LR TRIEHS R
TohiT, HAEITIERZOHITE X ALROELS
RUT. THEBIICES D ORICE >TEDON
TV &EThHBY,

FIEDOSE, EIC X 2R3 REOREBRTH
St & &, EPWNETH - 72T EDHERE
BEEPE LN, UL, Bickd, b
ROFHE L L UEORG BRI NI, &
B 2Hz BETR WA EEDLN S,

57 MCXBEREDRND/ XS — v DEE
H% VIR OBEAEE» 5ROz, EEIZ1/309
BICTERN T X 5, BEEK 2 DEHKI6OKIERR L,
7 7+ DEHERE I, BEEEIMITD OMEICH
HOTAMETREKT 5, X)) 2R n:
AN

g 7 MMGEEF L O LA IAET 2EF T,
HEARPH BB & 2R, PREETE LS

Thic dociiment i nrovided hv TAXA



32 ST FHEARERENER18E

POTAHRKRE TATHNERT, TADT — v
« 74 MBETE, HUEDRELESHLERT, C
DOEFL FROETHE L /A ks 5 &
Bbhs, BEZ2EFELTHET S L, DED
EA@EROS 7 bickE > A BEEREE I [EKT
ny —vERTABUSRONSE, COBEHOK
¥ oREH 2~ sH: BEOEHVHFAET 5 LHE
bhd, INSORERIIEROBY 2WEED
BfENO VIR O B4 B+ RIRTRE L IER
Th-T, ERSIKEGMPERS, S, HENYE
ELTOWAEGRITLEARALT, 27 0%
A ERitl, EBRUARRERWIITILDOT
X 3R SRS T TV B,

6. ¥ ¢& &

FEFTRBOERAL LI EHBRERDELHITH b,
1. EMVEOREOERABEIR, R®ET

1)

2)

3)

2.5m BETh 5,

B#E L EIRLSEAETROLGER» SR E
DREPNEROEZALDTIEDEES&H 5
EHTH 5,
FROEEXEHOHEE I AEKIZ. B
X% 1.5Hz <& 3.5Hz2ThH 3,

-2 ¥ X M

Hififh 24 : M ReHiT B 2 BEARAD
RYDOHE, BAFERHESE Tudsh)
10 (1991) 24-34.
HMEELAESSMFAL -2, B
—HRSEA Bt XCEE, 1991/5.31, 211.
Biifh 28 : SEETEHOEKOAJE(LE
B, BREEFH Y v KUY LBEAE. 112
Hitr) 10%5If (1991) 276-283.

Thic dociiment i nrovided hv TAXA





