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Theoretical Analysis of Annular Injection Supersonic
Ejector with a Simple Funnel Shock Wave Model

Sehoon Kim* - Sejin Kwon*

ABSTRACT

In an annular injection supersonic ejector, the supersonic primary flow is injected along the side
wall, therefore a funnel-shaped shock wave is generated by the contraction angle of the mixing
chamber. In the present study, we developed a simple funnel shock wave model using 2-D wedge
and conical shock wave relations. In result, the secondary flow pressure can be predicted more
accurately than using a simple 2-D wedge shock wave model. Through the same analysis, the

compression ratio and the adiabatic efficiency according to the entrainment ratio were calculated.
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Ejector Equipped with a Second-throat

*36}% 7 At A vt «l ki3 J &4 Hx
d719stel A 22 gel #5748 {2"
A HBz EFFH Zolrt FuHoz
drH oz 2&& olAEs AEIHY &
“rc’r% Askd 274, Ad(Channel) LH—r—°1
A BfEol 719842 27 (Choking)H &
ti[4], ol2ig ZFo] Y EA 25& oA

l

4 l° N

A -

=

9 A& %é} AW R A wAEA H5, 6).
AEL FAFol EFAN WRoM FHF
o)ste] F7 I@HPME Z7H3, Fi5 4gL
ojH 3 27z 95ty AAFHATE NAHL=E
2% A 285 oHEY 4T ¢EE 9=
SHRATHS, 6].

ARk AL G ALE H3ted A

W raael e BRHE As B 3
AEAHE IR AAEARE ML, o
Aoz st APG wls) 10% PR e
FPL AZFHAH, 6 YhHoE Y A
Azl Wl Amy) meFel BAFHTI} ol
A9 AANFARRY 2 F4% 2L A7 o
Zolut.

B AFNE A5l $4% olgdy vy
of 2wy AAFARE BHE Dol B
AEES ol AHY FHF 4ES dZsgh

EE ZL Sy 2dS o] &dteq 5% olAH
9 FLF 4% HEY ¢FHS dE 518
(Adiabatic Efficiency)& AA+sA ).

2. Zufy| ZAKSZn 2

B AT FRAE olAd BAEZ e}
A AASARE Uyl $ 3, AR A4
AT A% Rg9 FHAZZATe 2wy
Bl ArgAmrt Aok dubd oz o)z
AArE Aot A% AAFAe] AL gL &
A ForellA G&FHIL, A4te] BlwEy has)

2 7|4 gst —7-‘~]r/‘1°ﬂ 23 A7, 8]
A 27 BAS A B Aite]l wie
3t ¥z mdo] Hasir
Ao AA ) it 72w r] HAZE A
Zt= = Fig. 29} o] 9% FHALFZ e} ojxd
AAE AT AdxRY & Aoldle AL A
d48 4 . I olf= gy Zur)r} 7]
st o2 w9 #itolr] fEo|tk B A7
AME deojel HAze] Fe A o)k AA
A% ZAxrt ¥ AASASY Az 2
7] AAEARe] Az Huolge 73S
5ot 27l BASATY AR g A E39.

Jifﬂ-?‘lﬂ-:io

30 y T ; v O
-

QO L@
o Funnel g
(=4
@ 7 '
° 25} —_— O Funnel shock model

-~ | 0 T -
@ £

.| - a 1
g L@ _a”
2 20+ @ - A/i T LT
= AN

/O/ . »\\ Wedge

o - A
4 o N Ref.7,8 R
© Y- Pl
2 | e a e
ot o -
[*]
<]
=
]

100 12

4
deflection angle, o, degree

Fig. 2 Funnel Shock Wave Model



H10H A1FE 2006. 3.

EAL Z28% o|xg o|E8Y 25

Table 1. Three Types of the Funnel Shock Wave
Angle Models

funnel, (°)

Mach |cone wedge
number| (°) )

38 - (1534 1810 2086 21.35 22.07
40 11463 1734 2004 2055 21.28
42 [13.07 1571 1836 18.89 19.70

arithmetic geometric harmonic
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