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Abstract

In general, a single gas flow through a converging nozzle is choked when the pressure communications between the downstream and
upstream flowfields are broken by the sonic condition of Mach number, M=1. A similar phenomenon may occur in two streams of
different stagnation properties flowing side by side in a converging nozzle. In this case, the limiting condition of M=1 for flow choking
is no longer applied to such a compound compressible flow. The compound choking phenomenon can be explained by means of a
compound sound wave at the nozzle exit. In order to detail the flow characteristics involved in such a compound choking of the two
streams, the two-dimensional, compressible, Navier-Stokes equations have been solved using a fully implicit finite volume method and
compared with the results of the one-dimensional theoretical analysis. The computational and theoretical results show that the
compound sound wave can reasonably explain the compound choking phenomenon of the two streams in the convergent flow channel.
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Compound sound wave
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Fig. 1 Compound sound wave model

e -

u,

i)
-fr

ich. Fig. 19 o] ARF FEeAN, 4Y p
U9y, U p, S wh e QA 7
o vl WA RRE A B, F59 F
o AL BRI 4 wele] o) T &

oA

olt m% of
O
o
e

B

= =)

o2 o ot
Ot
-
R

B o S

ol thatel vl DR AYSE al=orumcr)
Askdich. mekd] 89 £4 9ol Ue nls L
9 2geste A7 4 Aok
Fig 19 BAARo 9% w2, $59 A4, A=

948 Aga, 24 45l e 29
@AdE 4 () 2tk ol o
T Hgslel, Big £3)
3, B3¢l o9 oprle "
W 8, SAE Hlasle, AR Hue vhaee
]

—_—

Fig. 25 282 228 L20%e §Eudely, 4
% AAQe £xo GEzdo] OE 45 13 #F 25
Felg 2N B2 499 F BA% 704 247

Straight Convergent
passage passage
Mixing Isentropic
rcgion region Py
%f A
i )
¥ — Mm M. Ae
Flow 2 A2in Mb2in AZF—L
P02 TR T P AT p!
Toz i f o
o Duct inlet Duct exit

Fig. 2 Flow model with mixing effect
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Fig. 4 Relationship between stagnation pressures and
nozzle exit static pressures
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Fig.5 Relations between stagnation pressures and
nozzle exit static pressures
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Fig. 6 Mach number distributions at nozzle exit
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