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Sationary numerical simulation of flow separation and side |cad
in nozzle
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Absgtract : A three-dimensional , viscous and steady numerical smulation about serpen-
tine flow wasconducted for-a_high-altitude nozzle of a liquid rocket engine on the ground.
The results.with different inlet pressure were obtained by utilizing FLUEN T software. The
trandormation of shock ‘pattern-and the distribution of unsymmetrical separation and sde

load in the nozzle were primarily predicted by those results. The smulation provides a key
bag sfor further study.
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Table 1 The boundary condition
p. =8 MPa , 7
M Pa ,6
M Pa
, 2.
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’ ’ Fig 2 Profile of temperature field with a higher
’ ['4] temperature field behind the normal shock (p, =8 M Pa)
2
p. 8 MPa 1 MPa, 1 MPa
8 ,
, 3 : (p.=8,7,6
M Pa ) (p.=5.,4,3 MPa )
(p.=2,1 MPa ).
2.1 3 , (p. =6 MPa)
1) (p.=8.,7,6 MPa) Fig.3 Profile of Mach number in much disk shock
, (1 pattern(p, =6 MPa)
(Mach disk shock pattern) .
2) (p.=5,4,3 MPa)
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Fig. 8 Contours of pressure on the nozzle wall which are '
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Fig.9 Side load F,. and the position of separation
surface X,., compare with p_

(the origin settled on the throat section)
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