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Abstract

Compressible gas flow through a convergent-divergent nozzle is choked at the nozzle throat under a certain critical pressure ratio, and
then being no longer dependent on the pressure change in the downstream flow field. In practical, the flow field at the divergent part of
the critical nozzle can affect the effective critical pressure ratio. In order to investigate details of flow field through a critical nozzle, the
present study solves the axisymmetric, compressible, Navier-Stokes equations. The diameter of the nozzle throat is D=8.26mm and the
half angle of the diffuser is changed between 2° and 10°. Computational results are compared with the previous experimental ones.
The results obtained show that the divergence angle is significantly influences the critical pressure ratio and the present computations
predict the experimented discharge coefficient and critical pressure ratio with a good accuracy. It is also found that a nozzle with the
half angle of 4° nearly predicts the theoretical critical pressure ratio.
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Fig. 1 Schematic diagram of a critical nozzle
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Fig. 4 Static pressure distributions along the axis (6=10°)
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Fig. 5 Variation of mass flow rate with pressure ratio

o) 7} Eujgtzto] ke T
o <rgtdrt w=F Uiy %wfoﬂ g AR A, &
Ak 2 HEXH :
U 0= 10°°1 452
[e]

Fig. 7915 0 = 4°9} 10°¢
Z9] AASHE e A= 4%
9 pe2 AAYHHE it o
7} 17}%‘?% A GEvE SR EAE o A

T A%E 299, o3 YeoluzFrt St uet
A 104 FAE gholA™, F2 dwtel A2 A A&
€t 3] Wit 6 = 1009 Aol 5L
& RolAT, Holszy F7kd wE dAYH Y
7b o Fo] Er A dEdt. 2 A7 A&
1x10° <Re < 8x10° & WHllA & JALHH 2] #3}

-

A, ofN obl

1.0

0.8

0.6

p/p,

0.4

0.2

0.0
-2.0
x/D
Fig. 6 Static pressure distribution along the axis ( p, / p, = 0.7 )
10 T I T 1 1 I T
[ = \—f

& sk e
o7 — = 0=4
' —O5—0=10°
5 4
06 1 ] 1 I | l L
0 200000 400000 600000 800000
Re

Fig. 7 Variation critical pressure(p,,) with Reynolds number
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