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Numerical simulation on the plume flow structures for a missile
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Abstract: A detailed numerical investigation of a kind of missile's plume fields was simulated using an existing three dimen-
sional TLA N-S computational technique based on ENO difference scheme for Mach number Ma = 0.8 ~ 1.6, altitude H = 2km ~
15km, combustor total pressure p, = 20MPa and 40 MPa. The result shows altitude and combustor total pressure markedly influence
plume fields width. A formula was obtained by analyzing flows structures and measurement. The result can be used as the foundation

to evaluate the edge of plume flows.
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Fig.1 Grid design for CFD

BT HINE A BN, G — i WG i R o L) 52
o AR “PkEEEY B RER, EY
EASRBH RS, E P RS BREHE S
B2 X P B A AR Bk R HEAT I, X RO
FEAKE B 3h B0 SIMPLE Bk ¥ M, WAL BRRMR T
“OPIRMRET B SR E RS B E R
R ERN S, R LB REE, FHBEN
BRI b, B R PRSI 2k " Ab 3, LA
EHSMEM B ES L ELHETRIICRS].
2.2 BREH

YEAR  RAEHBLERERME,u=0,0=0,
w=0,3T/3n =0, P HE ML NERE, AN TR
BB AR 9p/9n =0,

WMENF - RAXKBESRG EMEEHT,
Hib B AASHE B3,

ADHR:EENEBHRRSE, R BREMR
BRI R B AR B

HOHR b FREHEW S, 2B SHSMERZ.

WAL« B E R S L p, = 20MPa i 40MPa, 7, =
2000K , MEFB RA R F S B, BV E, Ma,, = 1.0,

BAFAR - RA=ZSEFBAWOEF TR
PR shET, AW R 2N EER, E R 5 HEM R,
THE P R HE, AR BB X TR R A5 SOEE T 73,

3 HBISHEAR

3.1 BHWIE
BH 1B ECHR(6], B EME R B B A Bk

MASP AW IEEASHFBEENZ ] po/p. =
20, LR ESFFIHREBE: T, = T. =300K, %05
M Ma,, =1.0. RFSHM KB, o718 BT
BHRFGF. B2BH . AXHBESXRER+ 4K
B, R TR AR o B BT 28 R 3h e A

BH 2B A XR7], BBRRDHER 1.98,F
W Re=1.76 x 10", $F ALK EH 1m, B AN 0, B3
BH TR EAMEREE N RS FS5XCR7]E
AR,

Z-"Rj.

Fig.2 Comparison of present and
experiment velocity at axis

Fig.3 Comparison of theoretical and
experimental longitudinal pressure distribution
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Fig.4 Contour lines of pressure
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Fig.5 Comparison of contour of temperature
( H = 2km for below; H = 15km for above)
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Fig.6 Comparison of plume width
obtained by CFD and equation ( p, = 40MPa)
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