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Development of an Ejector System for Operation of Chemical Lasers (II)
- Optimal Design of the Second-Throat Type Annular Supersonic Ejector -
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Abstract

Determination of geometric design parameters of a second-throat type annual supersonic ejector is described.
Tested geometric parameters were primary nozzle area ratio, cross-sectional area of second-throat, L/D ratio of
second-throat and primary flow injection angle. Varying these four geometric parameters, we build a test matrix
made of 81 test conditions, and experimental apparatus was fabricated to accommodate them. For each test
condition, the stagnation pressure of primary flow and the static pressure of the secondary flow were measured
simultaneously along with their transition to steady operation and finally to unstarting condition. Comparing the
performance curve of every case focused on starting pressure, the unstarting pressure and the minimum secondary
pressure, we could derive correlations that the parameters have on the performance of the ejector and presented the
optimal design method of the ejector. Additional experiments were carried out to find effects of temperature and
mass flow rate of the secondary flow.
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Fig. 1 Performance curve of a typical annular type
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diffuser

1 (high altitude) ZAPHE 3hate o] A ]
g3 EAAUY 1% FAMRR S §-88H4
44kt oA A% FHEDG FHE
Fu), 75 ¢¥ adn £ 9]

2 AFHEYE Foz Wrd

Aol AT ZAPA AT A
T olAE e FFAdE L HEHZ
7be] tigoltt. B dAFoMe P«
ojAtE Fejo| &y o|AE AAW
2 Hrpstn FQ AN 23138 ol 3

2

L
2
o o
o
ko)
ol
o
2

2 pob o

4
3
i,
2ok [0 @ o M me 1l Ho

o
Ho
o
s

gy, o ol
= E?..
i)
o

g
o off
>

b))

s

D'.
ot

=3
o
o

_,>:.
L > H
N
rlr
ofN 4
o _]2
M i)
> s
o \
Nz oz %
e ot eE
2 4isg o
£ do o X
Soft T op g
I
2

L
Ol :
-

o 2 o = oy W

B
4>
o
2
w
Rodo b 2o B L R AT R SR R o2 ol

(g, )

AN AAE AT

o
o
%

ol
ot 4 BATES 44
t I
A

o E W

I
u
M
2
1x
2 oo B K
2

d
BEA Y Qo =o0] Folo @
o "oy FANE AFHA
ol Bhstelo A& ol Aelel
A].uhﬁ& ,\}_9_5}_1;]_(1,2) 55?:51’
ol AEE 577 93 ol
(diffuser)E o] A €] FHd
e g e el
61'?}—1\.— 'I"FQI'% —Ll:% % 9]
BERs 4EE EF7] A3 @+
o AE g AFAAk s, olF
& olalge] A5 oA P9

2w
dr o fu o gy e
Mook o

o & =,
IO—YE‘

of

¢

2
)

B o [d
2 o

_}IJ
24 N
Er_?l_‘,ﬁ_‘m
ot M-
Je = rfe
%
o}n:_“

z2
Jﬂ:ﬂ
2

&
)
K

oo
w8

L
2
oft fy lo L

¥
Jo
o ot

B
oy 42

42

ajo
J

< - A

Table 1 Configuration of geometric parameters

Geometric Tested conditions
parameters
AP/A 8.97,10.78, 12.95
A’ (n/4)27* mm?, (n/4)28” mm?, (/4)29” mm?
(L/D), |6,8,10
o 4°,7°, 10°
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Fig. 2 Schematic of an ejector-diffuser system and cold test installation
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