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Abstract

In this paper a time accurate scheme for unsteady Navier—Stokes equations is
presented. This scheme employs, as unknowns, quantities of order of square of
time spacing, thus making an algorithm of the ” 6%—form”, of which the right
hand side is a numerical approximation of unsteady governing equations. This
algorithm makes a scheme especially suitable for time accurate simulations.

A shock tube flow is calculated as an example. The flow is assumed laminar,
and a shock wave—boundary layer interaction is simulated.
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FE o,
w;+1/2,j:—%‘(Mi+1,j+Mi,j) . (52)

M RFr=vy~E)
Zhit, ERBOFRTREBES MRV E ST
LHicdizfFbTwb. Dijie KOWTSH, R
] HECHRAR L BT TRETH 5.

Brofl (WDREDM] @ 3FEECRWTESRL
k5, BT RT AMEOFMT, LT LD
FAROFELER U THHLBERE. T,
S LT, 20O R 7k & AR D
W5, BUEBORICOWTIL, 7 ey 2 AENATT
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divig; =—F? <40, ;. (55)

T, 04, MHO Y a7 vITH 0K XEEB
T, GIDXDLDOTHH. ZOREREL, Hl
foFrnLodihE €/, b=y 7 2%~ (Mono-
tonic scheme) O —KkBEER L2451k L FLloF
PHOLOLE LTEDLLDOTHS. F 43, Kl
BoRDOKE IR T HDDOFREK T, FO=F? 5
HiTh s,

KT OWTL, kD (56)~(60) Az R34l
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Map =Map 4 ~ Nap 4%.
(56)
T, EAOMBEHOFE Y 2 €7 KON
Eaisic.

0 0 0 0
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Map = , &Y
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[0 0 0 0]
0 2 0 0
NapZ (58)
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Ay =(ru/p 0, (1/p) 60)

iz, A/ X0 4,13, Pulliam® oo TEX
EHEL D PEIIenEE LT, GHE LA H -
1.

BEREM D R G« DRIEIZHIL L THD

bhad. TITik, HFRECKT 2EREHOHR
FEWDWTHRNE 5.

TtV BT, WEEREREYFET 5
CVEREN T EH. AFECBCTYHh L DE
RENC BT DHHE Wz iE Foe %) %3 L
s bisw. YHERCHNBTHDTHENGE
TTOREL,

u,v=0, (61)

TH5. BEOHEEBuU. , u,, v: BITv, 1L, ¥
TRy, FEXOHELIERLTKRD L ST LTH
Sohd. N=—TOKRTR:, HHEERL KT
HEEETHEE, BDRIVEED ST HH
FE0OTHS !

Up =0 =U, Xg + U, Vg (62)

— B EETIZ U =0, WHhCET L2 LORL
(FRRED) TR u,(=u(gn/2)) &T5&
YERICBWTux 7 -5 —BHL, 47 O—
KETEBE

u,:o-+%rdpu”
Tihebhb
uls%(u,xvﬂku,y,}) (63)

(62),(63) WAL OohRBm LD u, BIV u, H
HFE L. vizonWThurvicB IRz T I v, E
B P, MBI ET A IR CTIRE AR R
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HEOiFEE LT

5
~rur - 28 (6)

P TS, EER I VRO p DML (£
) FTCHEFBACIOES LT
pK%uZ An:p1 _pwau (65)
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