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Three dimension numerical simulation on air inlet of solid ducted r ocket
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Abdtract : Based on the N=S-equation;standard k€ turbulence model ,the FLUEN T was
used to smulate the kind of air inlet of slid ducted rocket. The paper researched thefront ,
the lip ,the interior and the back of the-air inlet at vary Mach number. The smulation of re-
sultsindicated that with Mach -number increased and the total pressure recovery coefficient
decreased. Theflow iscomplex intheinterior of air inlet ,pressureis relatively high at exit of

air inlet but the outflow is basically fluent and uniformity.
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2109

p/10'Pa
1 1
10.0

p/10'Pa '«mi
5.20 8.10

'J"I 7.15 (N
42 6.20
3.73 5.25 \

3.25 ¥ 4.30 \ . .)

o ‘

2.76 3.35 \ o
227 2.40 ”

M |78 1.45 Vs
1.29 0.50 t -
0.80

J10°P:
0.31 p/10'Pa
10.0
p/10'Pa 'om
5.20
8.10
A3 7.15
0427
6.20
3.80 5.25
s QJ 30
2.87 and
o 335
2 40 {
4 2.40
8 1.94
1.45 Xz
1.47 /
0.50 Futs
y X
0.80 f
031 Wi

3 Ma=3.5
Fig.3 Contour map about pressure of the front end
in plane of symmetry with Mach number 3.5
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Fg.4 Contour map about pressure at entrance
in plane of symmetry with Mach number 3.0
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Fig.5 Contour map-about pressure at entrance

in plane of symmetry with Mach number 3.5
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Table 2 Comparison of the two results of parameter
at outlet
! %
/ Pa 258824.98  258824.4 2.32x10 "
0.331 0.333 0.60
/ K 733.379 727.487 0.81
/ K 746.254 746. 219 0.54
! (kg/ 9) 2.060 2.239 7.99
0.347 0:-356 2.53
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Fig.10 Contour map of pressure at outlet with

Mach number 3.5 under compresson ratio 3 1
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Fig-11" Contour map'of velocity at outlet with
Mach-number 3.5 under.compresson ratio 3 1
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at outlet with angle attack zero Ma=3.5

Fig.12 Contour map of temperature at outlet with

Table 3 Digtribution result of typical working condition

! %

/ Pa 258824.98 254111.05 1.82

/ Pa 274179.78  277417.53 1.18
0.331 0.320 3.32

0.425 0.449 5.23

/K 733.379 728.169 0.7

/I K 746. 254 746. 303 0.01

!/ (kg/ 9 2.060 0.243 0.3
0.347 0.349 0.57
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Table 4 Digribution result of typical working condition

at outlet with ange attack zero Ma=3.0
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Table 6 Paralle fable of analogue result at outlet

! %
/ Pa 467820. 2 466059 0.38
/ Pa 499291 510213.41 2.14
0.309 0.298 3.56
0.365 0.337 7.61
/ K 614.18 608. 36 0.95
/ K 627.32 623.99 5.31
/ (kg/ 9 3.913 0.496 4.56
0.518 0.523 0.96
3.2.4 ,
Im.
5
5 Ma=3.5
Table 5 Paralld fable of analogue result
at outlet with Mach number 3.5
! %
/ Pa 254111.05 254824.98 0.28
/ K 728.169 734.205 0.82
0.320 0.323 0.93
!/ (kg 9) 0.243 0.247 1.62
0. 349 0. 346 0.86

3.2.5

! %
/ Pa 258824.98 254111.05 1.82
/ K 733.379 728.169 0.68
266892 182291 —
0.331 0..330 0.30
! (kg/ 9) 2.-060 2.024 1.75
0.347 0. 345 0.58
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