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ABSTRACT

The present paper reports a computational and experimental investigation of unsteady
transonic flow over an elliptical cylinder and an NACAQGQ12 aerofoil in a shock tube. To
simulate the unsteady transonic shock tube flow, a Total Variation Diminishing (TVD)
finite difference scheme is applied to the Navier-Stokes equations. The complicated un-

steady transonic flow accompanied by shock waves was successfully simulated with a high
resolution. The computational isopycnics are consistent with the those of the interfer-

ograms.
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Fig. 1 (a)

Experimental and Computational isopycnics for the elliptical cylinder for

M.=1.7, Re=5%10°, «=5° and at 33« sec

Fig. 1 (b)
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Fig. 1(¢)

Fig. 1(d)
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Fig. 3 Time variations of the drag force over the elliptical cylinder
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Fig. 4 Time variations of the lift force over the elliptical cylinder
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Fig. 5 Density Contours Around NACAO0012 Aerofoil, M.=0.77, ¢=2.0°

Drcsh, FTETRH LIcEEEOEMR T TENR
NBICBEONEODERE LS T TELREES DD
Bh, EBRICEOLTHBERTTRIEESRT 5, <
CTIE, EBMICHTAEREHEY I - V-V s
VOB AIRT

Fig.5(3, @A 2" L& E LICBRIC<»/ 1T
OEBHEVBAHEE 1.3msec ICB TS5 THBERL
BEY 2L—v: YO OLEBILEEERXNTH 5,
ASFHEEREEEDO KK~ » I3 0.77, REHE
BEABON 2 ARHLEESERNER LTS, B
RBEDFHSHRIAMEEICL OB WEINS T
EWCHERL, BEREENEICET S EEFE LML,
Fig.6 D&~ » ~NERICH 678 X D ICHEE # IR
BIEC EBECEL TR Y, BR—FMPOEEICHh
NEEEEESZEDORN 10 %@ EEIRL T 5,

Fr, BRETEICEEOL : DEMNE - T 5,
ERTbhODENEHOES Fig. TIORT, &
BRI, KHEOEA LR, BETDOICSET
viorrEhaREL, THEREEDSRDI,
BHIC, BEVIL—vs v DB HEE
HOEMEE Fig.8 1CRd, RATEEEDOAL
BEDICEAMBEICEL, BRENERRIOET S L
TEFMEENL S, BAIEBEEOLEL & HICHEX
U, BBENERICETLEERTHO, FES
WERLIIUD S, BEFAFE 1.3msectTI3EE
mBEFEEIELES, Ur2ElbToEEL, URE
NFRE—E L85, BRE—BFRPOBEITH,
HEBEEHEOMENERRLTNSDTHENITHNIL%
BERE TS,

Thic dociiment i nrovided hv TAXA



F5AMEHIAREINFY v RUY LRXE

Fig. 6 Mach Contours
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Fig. 7 Pressure Distribution Around NACA0012
Aerofoil M=0.77, Attack Angle 2.0°
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Fig. 8 Unsteady Drag and Lift Around NACA0012 Aerofoil M~0.77, @=2.0°
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