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Measures to Reduce Aerodynamic Drag of Conventional Train and their Effect

Atsushi IDO, Makoto IWASAKI, Tokuzo MIYACHI,

Tatsuya INOUE (Railway Technical Research Institute)

Kota EBINA (Central Japan Railway Company, Former affiliation Railway Technical Research Institute)

Measures to reduce acrodynamic drag have been hardly applied to meter-gauged railway vehicles because their speed is much
lower than that of Shinkansen vehicles. Therefore, we can have ample possibility for reducing the aerodynamic drag of the
meter-gauged railway vehicles. In this study, we proposed improvement of under-floor shape to reduce it and carried out wind
tunnel tests to estimate its reducing effect. We found out that the improvement of under-floor shape could reduce the

aerodynamic drag by 10% for intermediate vehicles.

Keywords : aerodynamic drag, meter-gauged railway vehicle, under-floor shape, flow around vehicle

1. EL&HIC

U O EITHRELE, HROER S ERIBi E bk,
BRI A EE O — KRR TRINDIOICE L, EEHtH
ILEEED 2 JICHFIT D, 20w, SN EALSH
BT, R OKES ETER ORI KX < F
L5, — 5T, HERHRER LTS LR OKWE
FMEE T, “hETCERBHROFEENKE AW
EFz bR, EREHEZEE LDl R
ThhTIhhotz. LLAedG, EREHEFICH N
Th e (o @md b A R, ZofkmEE L 160km/h o5
LTWsd, &6z, #Eloiib-cmiiomaisic
L AR FL ORGSR ETER I 50 B
LEHIOBEN/MRK L TWS, @l TETT 2 5k
EROBEE S BT A L, fERBERITMNOH I
KThy, EREREHOSHANZTVEEZEZ LD
TE SR O 78 F R HUE O R A 0 D 7o iz i, Bk
BB L-8B& w%ﬁﬂﬁﬂﬁ&%%ﬁﬁ<*mgz%
Nird, 2T, ERBEFORETFIMICER L, ik
Bizkd hm AR AR E L, F O R a2 5 M L.

2. ARARBOME
1w g, BURERR I, SoBurK
B JGR Voo w R ES A A TERE L E
Mo KkE X, BSmXEE ImXEE 20m ThHD, Him
B =12, 55 RE WA 3 L O T Hh o #7258
ShTwWad, ETT2HEFOFE D ICIIERENAREL,
PR E M OK TiiviE, Bl X U o R e =
o2 DR, HEREUEIC Lo RN ER T, B
BERCOERBORENR+H T, Hilo g
Tmﬁn&ﬁt&ﬁ%ﬁ#(mm%%wﬁﬁﬁ%w)&
AW Cit, ERBHGEHIOWE S LT D701
mﬂﬁﬁkthiﬁm@kzn47%ﬁnﬁu7:
iz b é%ﬂ-iﬂ)iﬁﬁﬁiwaﬁﬁﬁﬁﬁ%ﬁﬁ |
HRRE 3 @R T, BROKERIT 1/84 THD
birgin) uE7/@mmemémwrmotw @@m&
Bozsefh Ligvy X 9 10l Ui-. BUE E B E#E T 50m/s

ThsbH., PHEROESE 4, FIAFECHNELZe—
Rz (B Fnifll g4t ad - DP20ON) CHRIE L7-. FENCHE
WO FHBBERIIEY THDH, - 2 T2 IR
X9 e R TSRS OB 12 o T, g R EL o 28 &k
FOBE#ITo 7. EEIEPUSEZh S, SRk o®

ORGSR A TE L -EfoEaifiozEs L
Al L 7=,

Bk g Aa—F&L

/ CASET T

B0 AR TR

3. RTHBORAEBERERE

FERBERIZBNTYL, HEREMOETERO LS
WRRE D /A—F 52 N ERERERI R LA TSH
LD, TERBETOETICHS—%01FH2 1%, o X
FRAL T ARERSD L EHE T I,
T, RTFHRERoOlRE A —TBH EicLY,
ZRBHOEEERS - L2 BETD. BT, #Hix
RERENROT R TWA, BHE, —hbOBBS
i, K& SPMYANTREEAE— STz

[No. 12-79] B &H=

2 B IOEKERIES S RO LERBIME [2012-12.5~7. HER)

= O =



EEL, TOZERERIBFMEKORE L 2->T 5.
FIT, MBRONmAR L, Todio, #BEREHD
HHERRET D, Zol, BBHEOEIEILTLLIE
L Coh AL XAV, RFFE TR, Wiimost— I
W 2 # B an it 2 AN ICERE 35 = & (1 2 &)
Lk AERIRURR A RE L.

4. AFARBBRE S UER

FIRERCHE LN EBRIET 4 112 0 US (0 BREHE,

U EBREGE, SARIMAT=HERX L— L bbb O
s ) TR L, ERIEHAEE LTE 3 IRT.

LT, AVTFUARERL, BERRE 25
LHEHIEBLTWS, T, HAFMIZEE LD
EMALELERLLLEEZLNDOT, Lo
ZEM A TR L2 TRIC W T, EXIEHOREET-
7o, OB (Type )T, BV (Type2) L v Z2EHK
PR KEL D, —hML,%%ﬁ#*$®?<T
BF{RIIL&)%S EEICIT, AHESNHERREIC S DR A M

, WOREOEBAIZE, BRASAEIIY A%
ﬁﬁf C BVEEREARY O EHAeIZE, chbo
BRPEHFICENDDY, HOERAERY I EEEI
X, ThLoENNEL, BE, BEREL LITEW
Y=Y, BRERBKE hDEEZLNS. Th
bh, WREOWmPkEH—L, #HBRfLeELOL
Az /AESL AL ICRBIAZEIZLY, EXEHEMA
hEL B EbinD.

EEAEHTAMERET 5 Type2~Typed (220 THL, HBATE
Be(Type0)is & ORISR % 3 4 (254, Fih 7 i o 28 [
KELRDIFY, EREAOERDEII NI D,
AT & ik D &, EREHRECT 0.0 P2 25 R
PAERLTWS Z e b,

5. BEIEH:YORKEHRERNR

BURERRIC L 0 5l L T RIS PR R R S, B
FEORRHEE 1 O RIRHIREE R 4 5. B
ORI (LA - HERBEBUA) OEREHR (R 0K
HHD) 13, BERBRs kD505 Y. DR | Ho
&% 20m £+ 5&, BHE | MoESEIERZ
ICp,=0.158 (| HEE X, Cp, EWMEX Im &=V DILFHE
DFEEIRHRE=0.0079) LB, —JF, BIRAEERRE R
b, bHREROKE Do B IR(Type2) TOELRIBURE
{E#RIL 0.016 THD., -, WALODFEER | @WH
fo 0 OEFIEPERSRIT 10%E 722 D

6. TLW
AW T, FEEBEMOETORIRS LIz LLHER
AR R AR R L, BURESRIC L 0 28 5 PR EUE R
ﬁ%:kﬁ)r_. Ahic, HERBEREN»LHEGN D PRI
OEFIRF AL LGS, RTEKoOSRICEDH

HE o> R HE 0 22 SR BT 0% 5 2 Ehvbin o7z,

% STk

) FHMYGE, SRR, EEEE, BE, fA
e - RRRERE IR o B AERE, $E #mﬂ
&, 133, 125, pp.5-10, 1999.

2) HMEGE, LR, e, RARL LDV iz X
U FHOE S O RE,E 16 BEOE S v
AR AR K, pp.199-200, 2009.

3) BEE, KMiE, WEHRZ  FIEOEKERN, HoE
BT e, 591, 1967.

(fmEE]

Typel : FE T2 - &

Type2 : K Fias . £

- et a2 e
A
1)‘933 AT R - B, B 20mm

Type4 R - &, MR 40mm
X2 TRk

TypeO Typel I Type2 7 Type3 Typed
FRT#REHR
3 ERERREK

0.02
0
g 0.01 be By - S
1 i : B2
B
] ! *
ﬁ 0.00 : : LD
£ Type2 Type3 Typed
001
BEF i aRRZAR

B4 zeURHUR YRR

— 304 —





