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Outline of Presentation Papers at WCRR2008

Tetsuo UZUKA

The 8th World Congress on Railway Research (WCRR 2008) was successfully held in Seoul, Korea, from May
18 to 22, 2008, under the auspices of the Korea Railroad Corporation (Korail), the Korea Rail Network Authority
(KRNA) and the Korea Railroad Research Institute (KRRI) with the full support of the country's railway industries.

Approximately 800 members from 35 countries participated in the Congress, whose 48 sessions were contributed

by a total of 281 theses. The principal theme of the Congress was Towards a Global Railway. About 80 people from

Japan attended the conference and RTRI sent 23 members to make presentations. At an exhibition held in parallel,
the RTRI ran a "RTRIJR GROUP" booth to introduce advanced technologies using JR group brochures, posters and

videos. Three RTRI members also presided over a session each. Mr. Masao Uchida, RTRI Executive Director, gave

a keynote speech entitled Technology Innovation and its Implementation around the Asia at the plenary session.
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T, EFREE, WEREK, HiiETRS, T=h
NEYy MM ERThh, ZROSMETICE DT,
AL OMER L OEESGEFREFICOWTRET 5.
£ [ElOWCRR F 789 % Korail, KRNA, 3 X O'KRRI
DIFIETH Y, EITERERITKorail D LimK TH -
Too RESMBEBLITIHIR IS VEP LRI04 THY, B
AT —RIZIERI 1,100 4 33KF5 LTc. AERD S OBINE
TR NV—T%2H0LE LTE804TH Y, 5 bLELER
DOIXRRE 2385 B0R2LBB5M LT,
(2) WHFERER

SHI9EPL21 HIZRTT, 480ty 3 viynh
TR R TON e, 2 ORRFFIT2814-T, 1
gH¥EK (Interactive) 23 1861 (9B, HANG 301F),
RA & —%3K (Stationary Poster & Notebook Presen-
tation) 23951 (A 17F) Thole. BRIEEMEITAN
7004 TH Y, BIRFIZ4EIFTHE R >TND,

FERIT, FHEEMPOHEL2MK (Global Railway
Issues), ARIFE}% (Human Factor), fE#% (Infrastructure),
1T (Operation) , H.# (Rolling Stock) , 5 57 #E 1 (System
Interaction) D 638 LR A Z —ZHHE Tz,
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3.1 #A—F=v¥5tvay

5 A 19 Bl o@EERETEKE, BEZERRBIV
UICEFER O Aliadiere RIEE L LR 24— =0Tk Y
va vTRBEOREPEIT LN,

3.2 FUL7+Y—tv 3l (Technology Innovation
and its Implementation around the World)
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REFONHEEEENTT V7 OB dHMES & 20
HHFURBA DI I OWTEE L (K2), Bl EElk &
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5, HHEOIEREREE L OEMALOBURER Uiz,
fiic, 7 Z > A SNCF BF9EE & @ Le Guellec K23 3 —
vy RCORT—~ & LT, GSM-RBLUVGPSFIH
B, BdbichlzoTDY I 2L —y a VERB X
OBRERFICOVWTHRE L, £77 4 U 5 TTCIEIH:
FE O Kalay K23, dLKICBIT 2 BEYEHEOKHI X UL
BEOHERAE L 7 L —FFHIEIC OV THRE L,
TEREH 2 FREICE Y AND &\ S BRI U722,
WGBTS L > TR Z L3RS,

3.3 FLF+Y—tvarI (Impact of Technology
to Improve Capacity and Efficiency)

20 H IO FEFRFRE I A& & 203 m RT3 58k o
A7 N TR, £34 XY X Network Rail F#pEfifi
DMcNaughton K723, A 27 F o ZHBAL-OBR O A, B
BIREEYIIR A &\ o T LY B 3T e BN 24T o T2
ft\ T, 77 XA ALSTOM tt_Efk#EI 5 D Lacote K 23,
BIFEHNC & > T TGV %I & ¥ 5 $iE DBREENE - &
E-getErmE LTl z R Uiz, £727 A Y U TTCIE
R @ Kalay K23, ALKREYEEOKFRFIEIBITIHEY, TR
T HEBI R 2 W HIERER, 7 —F W R LfEFK
RICK2HEMENLETHD Z LR LT,

3.4 FLF)—tvyP 3> (Towards a Global
Railway)

21 ASAQEFFRIL MR OB M- T T
i, BIEZER Td 5 E Korail ® Lim K23 E TOH
HIEMME (Interoperability) & U TE S OFE— L #L
MAIEBEEN, S OICHEIEESKEFEELFERL
7. E£72, UICHHE © Aliadiere K 23 HERER 52 [ FE D
B, BEEAOR TET ETEEL T T LERD
D, FDDITHERIEEZRT DREIZLDA v =Y
BFEE SN, I BT, ~LF —UNIFE (B gk 2
HAS) HEE O Clausecker K2 5, 1992 £ DR HilfEFn
DA DEGEREE B S BAITIE Y, KFERES LB
SRS =— AT Lz A — 7 O HERFE~ L EH BB -
TNWLZ aRRLE,
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5H20 AEITIEEEBEE DO R T MR W TARMES
BT, BEGHEEORKHEE,OHEL LAY —
FL, TPV ¥ ARPMEENHE NI,

3.6 yO0—CyFtyiay

S5H21BY o=y 7y a T, REO
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7. BRMEMIRIIZ 201145 H 22 A~260TH B, %72,
BIRD X 5 ICEFmIRER Do,
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FRIEMTIL, WCRRBIIE CTHHEL Tty v a v
ZREHE LT, DLTIC DB SRR 2 R8I,
FBOREE - FTER X O 257,

BRIERF O OV TR EE RSL () 2R
Uiz, 228, BRINE 7 ¥ = 7 Mg fRkE OEEIE
BiChlzoTWD R, &2 TRAEEEZRA LTIV,
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4.1 $ELM (Global Railway Issues)
(1) G1.3.1 g & O X b (Performance & Cost Drivers)

A —2Z bV 7 GrazK#0» bEIES L AT E T VIS
X28MET7 4 7% A4 7 v X MK, UICHH
INNOTRACK 74 7H A 7V a A MEH T r Y =7 b
KB, AT v X Deltarail 5> & ik & HEH] > — /L InteGRail
L BN BASE DT Y — iz OWnWTRE ST,

(2) G144 BENREEOLDDOHRKI  (Sustainable
Development Strategy 1)

AA v Madrid TREKF: X 0 @iE gl oA Om (155K
MOFIR) , SRERUIHERER 2> O e RO £ — 4
N7 R, PEACEZERFN O EIE TOERER
AIMEAPER T K DT, BEKRNAD S EF ¥ A5
BTOHFEI YT 4 v TEBICONWT, HERINI.
(3) G2.2.2 HHEMNREEO D DRI (Sustainable

Development Strategy 1)

7 7 U J1Railway Corporate StrategytL7> H #8281
FEEBESHT, A XY A RSSB > b HEEkiE £ DR H
(G04F) REFIETEE GhiEZE), HEILREZEKRE
2P ETOERE L BUFHE & ORI, #EKorail
BT VT AT ERERER I SRR S T,

(4) G245 Z&&ELEHERE (Managing Safety and Risk)

JREAARNPST 7TV b F AL 2 Y R 7 i
FiE, NA Y DB 2» bERIN D L4 &Ki#L ROSA 7R
V7 MES, WEKRRIZ b §kiE K K S o iR fRAT,

KA Braunschweig LB K# 75> 5 SELCAT BRI #t) 7
v Yz MBI LSRRG IT DO,
(5) G3.3.4 #HAERAM (Interoperability)

FEKRRIZ D T & 7 FE R BRI 12 2 U AT 28
VAT LAEEE A, K—F o N Krakow K5 Sl
MR EED T A T A 7 a2 M, v 7 §E
JEFT» B 1520mm/ABURE—IES), 1 ¥ U A Lloyd Register
Rail #1:2> & BN HE~ D E YV fL A7 RS, SHUIRICRIT
D ESERMER _ERAREI S,

4.2 AfE#% (Human Factor)
(1) H2.3.3 AE#% (Human Factors)

4 ¥ U ARSSB 7 b i#in LR HEEOOHEFE S, /X
U A Nottingham K2~ 6155 B Bi{kiC X 2 %0 m ik
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&, UIC 7 LN T oEls L0 £ S BN E, &E
Korail 72 b KTXRE ~DOREIET > 7 — MRESE, ik
BRARTHoTc, RAZ—FE vy 3 vV THLEERELD
D, AFXVATEIDOFEDWFENEALTH S,

4.3 &% (Infrastructure)
(1) 111 KREEER & 47 (Condition Monitoring & In-
spection 1)

7 AU H Minois K2rH=a2—F/Vx vy hzHnzL—
NTETRIFE CEFMEEEXE), 1% Y 7 Milano L
BERZE2 D RPFSREIC X D RFERPEE VR, 1 7 v
Sharif TRIK 227> HELERE DEEERI TR, 1 ¥ Y A Bir-
minghamK#7)> b (5 5 HE [ OB ER ST R iz,
(2) 1211 REERLMET (Condition Monitoring &

Inspection 1)

7 7 v ASNCF7» & FIH IR E T DI X 2 #LiE
RIPERIE i, BRI SC0 S IEE 2 5 D
EEMEME T, MEKRRIPS 77 v RO
BONERE - W ERT =X EBRBEINT,

(3) 13.1.3 REBEER LMEM (Condition Monitoring &
Inspection 1)

7 7 v ASNCF 7> b s i A i B (H1E 36 L ON%EH#R)
IRIS320#8/T, 7 #* U HENSCO#LA H#ipEHIc L 5 L —
JVHE B AR A Y, #EE KRRI2 D =KoL —HF A
¥y hIcEd brrAREAELRERS N, F0E
T, MOEBEBSEZOWTHRMTLIZ,

(4) N.41 BERET B I (Track Design & Com-
ponents 1)

KA Munich TEK7A> & RHEDA 2 7 7HIEIC £ 5
AL U TOERMRE, 772 SNCF 225 TGV A
NT ANV AHE, BEKRRIPSNNT A MEE R T
THLERR T OEGEEBRIRT O R BT b,
(5) 12.21 BERET LB I (Track Design & Com-

ponents 1)

F—A N Y T Voestalpineth:2> b E IR EH L— L D T A
THA TN RN, T AY A TTCL A bR E S HLE
Wi&, BEKRRIZ HHH R T 7HE, JREA AP S TC
BB THMEIBEIC DN TENENRER D oTe, AT T
A AR MEIROEBEICONWT, ERICHR SN,
(6) 12.1.4 &5 1 (Maintenance 1)

HEEKRRIA & THEE YL & LT DB RS L
WHE, 77V AINRETS LA VT vy hT—2
& Wz L— VTR E > A 7 A, SNCFA» H#fLiE -
B8 - RO I RELDIZD DT A 7 %A 7 VK
FRETL GRCERE) ZowWiERshiz,

(7) 13.4.1 &= (Maintenance 1)

77 VASNCF2 H/87 2 METET VT X 2N E

INBSRRT & 43I g /7 — X E W AR AT, EEEKRNA 2
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LS MR OGRS 2T A, JR HHlEd S Bk
L — /WIEEEE O F LM ERIC oW THRERI M,
(8) 12.3.1 #52 (Structures: Bridges)

A = —7 VEERD CRMBRERTA 874 2, #
ERHRIRD D IR AEYEIC X 5 By, (%
Y ZPandroltt:7~ & A BREEFRIEIC K 5 SiE G RZIREN T,
AA v Madrid TR RFD O EBIHE A S UG L H
TIE S OFH B LA, #E Korail 2> b4 A /N HGE R
BROBEBERFHCONWTHE ST,

(9) 1311 [BEELLBRKEDEE (Effect of Cli-
mate Change & Natural Disaster)

A ¥ U X Birmingham K225 b R MEZEAL & FIBRIE D
YIalb—vay, RERIFRFEIT A OHITKICED
VY TRIFE, A=A N TEE» CEERSER -
BEALS 25 NMTOWTEEI N,

(10) 13.3.1 ##& (Geotechnics)

Ay = —7F VEEH H INNOTRACK v ¥ = 7 MZ
FS B BRI LR ERRI, A1 Madrid TR
KEIP B S 5806 SR BB O B e B B2 24304, %[ Shin-
Sungth:2> 5 b R VL EETFE, KRRIZHPSCA v
7 ATIEGE AN OMERAEREFMEIC DWW THRRI N,
(11) 12.3.2 A1 (Electrification & Catenary 1)

FRERIT/IRIIA2 BRI - 77 F ) ERBATHE,
A7 % ARCADIS % b 280 & EAtiabt Rt HFik, 7
7 vV ASNCF2» XU = LB AR OBUR, EEKRRIA
LU z—7 Ly MEHE AW 2 BRIEEETORE
Xt LT, EBHH LEHIEEOER D LV BbHoTz,
(12) 13.3.6 AT (Electrification & Catenary 1)

A 4 ) 7 Napoli K225 bMATLAB Y 7 b % VW T2 &4
& BRI AT, SERITE A 2> b MRS R
HHEHIRIR ORFE, A3A > Madrid K225 ATln X &
FROBE, REBAPHL—TF VA FEREBERLE
wmRgERINT, ZIHUEBHHEE TOFERD -T2,
4.4 &E1T (Operation),

(1) O11.21EH@IET (IT & Telecoms 1)

JRE AP S KBF ¢ 27V A1 XD RE~DIEHRIE
i, A4 > Basque K¥7> 5 WiMAX #k& O F1| FHfi )
~OWEAFAM, FAYHEFHEE 2 =0 bFIH Y A
TR X DIEERRE YV AT A, 7T ASNCF
225 TGV HENTDA V¥ —F v MERIZOWTHES
iz, BB ~DRL TS <, IERREENThNT,
(2) O3.3.21EHBED (IT & Telecoms 1)

7 7 A ALSTOM %225 BEU TO¥EBHT — 2 itf
7Z v M= L4, IREBAD LERREFIBEABERENT A
T b, A2 T ERED S EFEIRZ £ L B PLC
BHER Y NU—7, WEPLIIENR Y NT—27 BZER
EFhRRI NI, T2 HIERICEENTDOII,
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(8) 01.32 R v a—1 % (Scheduling & Timetabling)

AA A SBB > b AR FRATHKIGIN ] &2 5 [ L 7SR R
VRTI, T T U H D SIERIEIR AR D T D DRFZIR T
FiE, IREARDPOERNIET 2EE U IoE e 5=
AT A, 7T ASNCF > ARSI ABGERR R 72 2 — 1)
V7 GRCERE), =B ofiKRER B IMET LY
AL L OFGEERLETEREY 7 by = TBRERS N,
(4) 01.4.2 EfTEE (Traffic Management)

7 7 ZSNCF 7> bAF AR FRNC S < JEERFHE
L A7 A, KA Y Braunschweig LR K70 b fe b F
ExAWic BENETEHETFIE, 47 v F Delft K#22 5
YT NH A NCTHEITREET)XBY —N, @E
KRRI 7%* & H 325 BALETE BT I 1T 2 S FEE AT O R H
ERRIEFIEIZONWTRELR D o T2,

(5) O1.4.5 #Z5/A (Satellite Applications)

R > Braunschweig LF} K50 H#F RIS 2T A
DFAMY 7 7 L A, A4 ¥V A Nottingham £:7> & GNSS
By 27 L OfFEME ST, #@E KRRIZ 5 GPS &
Galileo DL A& HHIZ X 5 GNSS, F = 2 E#ED 5 5
BRICE DM BIC OV THERSNZ, EHPEE -
TWLRHTHY, BEROBRTAT 4 THRELNT,
(6) 02.1.2 xv b7 —4 &£ (Network Capacity)

7 7 v ZASNCF %> | HEHFF DT — 7 X— A FEHIC
X B FllE:, KA Hannover KZED SigRT — F ~X—
A DBEBRIRRNT T4, 7 A U Fllinois K0 H &M EkiE
KEWEMOTZ O DRBESHFTFEICONWTHEERINT,
(7) 02.1.3 &s&5tE (Revenue Management)

7 v ASNCF 2> B AT ZEIC R U T 8kl H 3R R Y
7Ry =T, AEEELRKEPN OHEEERE LY
22—y gy, #EKorail 2> 5 B gtk [EY — R
DRBIZOVWTREREINTZ, BERELLTAT 4T L8
FLOMDOIEREPRE L RoTWD,

(8) 02.4.6 FIEH|# (Train Control)

AN ERIE B S D B ERTMS # I X 2 #Tik it
TOHMMER E, 4 % ) 7 RFIA 5 ERTMS i F % O fif
#r, UIC > BEF Y AT A OERAESFHRE YL 7
Y= 2 FINESS, 77 ZAINRETS 75 ERTMS ® 7 &
MBI OWTRERI NI, TXTHRERTMS R TH
D, ERINEEHED BT R Z W,

(9) 03.3.51E% 1 (Signalling 1)

KA 2 SiemenstE2> HEFA 0> HEHI T W AALE T ~D
ETCS# &, HELSHLSL T +—~ LAY v NItk 5fE
57 bU=TE%¥, 77 ASNCF 25 TGV HES
BXET 4 A7V A, A4 %) 7T Firenze KM D=2 —
TNFy N R T RS B O g EEHERNC OV T8
RINTo, HEEEF»OREBNE TENEDI -T2,
(10) 03.4.2 {51 (Signalling 1)

IREHAENPLR Y NU—21F5, A~XA > Madrid T.
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BERZ0 RN T VY X A E Tl R AT
i, BEKRRIPL 7 +—~< /LAY v NIC Xk D EHE)
Y7 b =T B%, 75 2 A SNCF % & g% E T F
TICOWTHEINT, 7+ —~ A Yy NIZET 2%
EBEL, FOERERDID,
(11) 03.4.4 FEH— £ X (Customer Service for Passengers)
ZA ASBBP b REGEORLIFEEY a7, IR
WHARD A E A MG RIEMHERE, 77 ASNCF2H
ELZNAAEER, KA > Hannover K& & ewfb Ry
HERAERICONWTRE SN, 2087 b LUV DFEER
EERALANLVDMEH RS T,

4.5 = (Rolling Stock)
(1) R1.1.3 #mERFZET I (Components Design 1)

R > Siemens L H K ARGA FIEAE B X 7 L A 5K
iz X % Syntegra ], 1 ¥ U T EIED b A FAIAES
D TFRERENT, 7 T > A SNCF 0> b 15 B AR 195 55
Tl & B B RHEE O BIRIEIT I DOV THER ST,

(2) R3.3.3 #EMERFKETT (Components Design 1)

BERIE TEEN LT 7T 4 THIEL AT A, 75
v ZSNCF 2*5 TGV 7L —%F 4 2 7 E— NFHT, A
FYRARSSBRO~y RT v 7T 4 A7 LA ORERAE
B, A £ Y 7 Milano TREHRF2 B L3 — & L i
LIRS CEFMAZTEZE) »RERIN,

(3) R1.3.3 &#%E (High Speed Trains)

7 7 ASNCF 22 5 TGV D e\ #GEER I DWW ¢,
AT = —F VESLLTRREEN O @l G B ) A 7 s
b, JRIRHEA 5 N700 R HEEFE S, A % V7 Milano TFE
KED O @R SOE HE R E DN T R, #E[E Rotem £E2»
5 HSR-350X HLjlj DE 5 HAERRIC DWW TR ST,
EIFIC X - T, msl$E ORI RA v M RERD Z
LRI, ZLDOBINE LERICERB Do T,

(4) R2.1.5 REEEEHR (Condition Monitoring)

7 A U A llinois K6 £y~ TOHE M B G ENTIC X
51, A A A Heuristics t12> 5 L — VB 5 &2 FV iz
b VR VHEARED ZOCHE R EEE AT, #E KRRI
D OEHIERRIEON T 7 A & HWTOREBER Y 27
AZONWTHEINT.

(5) Re23 THRILF—LEAHE [Energy & Power Supply 1)

77 v AALSTOM #1722 b NiICdE M 2 AV iz 7 ¢« — 8
NNA T Yy RA#E A E, JIFEETH? 5 NIMH &t %
FAWizng 7 ) v Kk F 4, 7 4 U H Vehicle Projecttt:2>
DIREIEMANA 7Y v FAKEN S H, IRIGHEED D E—
BT VARMNATY v KT ¢ —BVHER GRCEZE) 1T
DNWTHEINZ, ZREREBNPWMVHAENLTND,

(6) R34.3 TRILF—LEAHtH [Energy & Power Supply 1)

RNA 7 Siemens f1:722 6 =R VX —ZhREHS X T A,
K+ 7 Bombardier #1:7> 5 EDLC % & H#jij MITRAC ® 4
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FEREERE, 77 2 A SNCF 2 5 EDLC/NiMH/Diesel

NA TV KA#EN I EPLATHEE, A — A kU 7 Arse-

nal #:2> 548 = R EH T E DR BT OV TR R I N,

(7)R2.4.1 ¥E% &t & ERRrZ £ M (Structural Design
& Crashworthiness)

B ERIEEMN K0 b EmEEE OFHREL MR E T
IS, B SIEERTD D 7V 2 A RS
i DR 2 VERAT, 7 A U 4 llinois K5:2> 5 GPS % H
W & v B VERERTE, BIE Rotem £ & K EH
HEICH S S BEAIZEREME~ORNGIC OV THRE I N,
(8)R2.4.3 & Y ihvith & @ (Comfort & Ride Quality)

7 7 v A SNCF 2» b TGV BENH R REME, (> K
Rooker TEMKZE0> 6 T L HIFHM RS, #[E Korail» b H
WZERIE R R AR, $oERH R RAD HIR Y FH
D& B IRE G R, A Z ) 7TH#EP BIR Y T HEME{HE
A L ETR600 HFT B RIC OV THREL S, R
TPEFRRE b EIC X o THRA RBER B TFEET 5,

(9) R2.4.7 =P (Vehicle Maintenance)

BEIKRRID S A T F v AERS 2T LBA%E, T A
U 7 TTCI 70 &3 A B HETo 1 | 3R & H IR A8 i 25
7 7 A SNCF 7 6 L — )V iR & O Hip R G 1 1k,
# 7 » & Lloyd Register Rail £1:7> & Bl B Fe @b A &7
Va—Y 7, SRERTEET O Hi e R O R B
RBRICOWTRKRINL, V7 MEDEENR S -T2,
(10) R3.3.7 F LR #E (Maglev)

HEEKRNAD HHES AR EX8kE o E & EREE)
, Rotem 2> HF U < # i8R LASEDOT VI A
it ARG, SRE RSN ARITE Y2 5 MAGLEV BT
77 4 TIRENHIE, KA Transrapid #:2> H 22T 7 &
A Hfi TRO9 FAMIC OV THRER Sz,

4.6 EFREE (System Interaction)
(1) S1.1.4 B&& L1&& (Noise and Vibration)

4 Z > & Register Rail £:72> 5 &y 51| B is 5 58 &
LCofligTt - HEig& 7%, KA YDBRHL—LVE v
PReT VU —FF N EWRER, JRIA A7 5FASTECH
H OXFER T XIH, 77 A SNCF 2> bE stk T
i - WLER S TIRRBRHERSRICOVWTREZI N,
(2) S1.34 /L —ILRI1M >4 7z —A 1 (WheelRail Interface 1)

KA Y DBDG/N=F A M« XA FA ML —LD
B ER, 1 ¥ U 2 Newcastle K20 B L —/LREICHE
HLELV—VEFRHO=ZRITHITET NV GRlEX
), 4 ¥ Y ANetwork Rain» HEEA V) BEfilu #1815 D H
it - WA A2, o & U 7 Cagliari K% HBEFRIC
X 2 g - L— A Bl R bIC O W THEER S T,
(3) S224 &t/ L —ILREA 2 7z —Z T (WheelRail Interface 1)

F 7 > & Prorail f:7» HIHEWE R DAL L — )L,
SRIERRIIGE H B0 D IR BERERT R & U C DEEBIE T
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A7 L FRIMOS, A ¥ U % Newcastle K15 L —L |
HIEDLEHEIT L DHE, 7T 2 ASNCF D LIRS Y
Bl 7 M REL Y 7 by =2 TIZ oW TERKR I,
(4) $143 /%% 'S5 72448 EAEFA (Pantograph/Catenary Interaction)

A Z Y T RFID 5 BERR 7 — 7 O#E R~ D2 DR
TERRHT, BV b B Lisbon TRIKZED HER L Z 75
THEEMREY I 2L —v a3y, 75U ASNCF - KA Y
DB %2> b #Efil 71T & 5 4 B % % EUROPAC 7w
Yz b, SERPFEEMEZ 2 DRI iz X B
RUB T T TEMDBIEICONTHRE SN,

(5) S2.3.4 ZK A% (Aerodynamics)

R4 DB# 5 DEUFRAKO 7' v ¥ = 7 kI DE#H
MR FZERE & 3T A MFREOBLR, SRERHIEGE
2305 [FRRICHTRIR R FZERIRIC L 237 X MRH, 1 ¥
U ZBirmingham K57 O HE R % B 8 L 7z L E B fEAT,
RA > DB %> HAEERE D 2% Z 8 U 7o SEERH ) 5 1%
IZOWTHERIN,

(6) S2.4.4 25 %L HERE (Aerodynamics & Aeroacoustics)

7 ASNCF % b (IR B b 51| # AR B AR O $ il 7
B & RIRFEER, SGERIFME T BV ¥ 7T T AHED
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