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Estimation of Secondary Flow Pressure of an
Annular-Injection-Type Supersonic Ejector Using Fabri
Choking

Sehoon Kim* - Sejin Kwon*

ABSTRACT

A theoretical analysis is developed for an annular-injection-type supersonic ejector having a
second-throat downstream the ejector under the assumption that the Fabri choking is placed in
mixing chamber. Non mixing theory is applied to formulate secondary flow pressure in the
region between inlet of the mixing chamber and Fabri choking. To describe the shock standing at
the inlet of the mixing chamber, two dimensional oblique shock relations are used and it is
assumed that the shock affects only primary flow at Fabri choking plane. Physical constraint,
which is that primary flow pressure and secondary flow pressure are same at Fabri choking
plane, is added. In conclusion, it agrees well with experiments in case of small contracting angle

of mixing chamber, under 4degrees.
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Fig. 1 Schematic of an annular-injection-type
upersonic ejector with a second- throat
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Fig. 2 A performance curve of a typical annular—
injection-type  supersonic  gjector with a
second-throat
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Fig. 3 Schematics of flow passes simplified in the
mixing chamber
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Fig. 4 Effects of primary nozzle area ratio
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Fig. 5 Effects of secondary mass flow rate
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Fig. 6 Effects of secondary flow temperature
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Fig. 7 Effects of contraction angle
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Nomenclature

A : WE, m2

D : A&, mm
F1,23 : 71493 &=

: Z29], m

S I

D BAE

A 7 kg/s
: 944, Pa

L A%, 1/kgK
25, K

&%, m/s

1 =7}, degree

B gy

: 5497}, degree
: 9%, kg/m3
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