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A Computational Study of a Variable Sonic Ejector Flow
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Abstract

A cone cylinder is used to obtain variable operation conditions of a sonic ejector-diffuser system. The cone
cylinder is movable to change the ejector area ratio, thus obtaining variable mass flow rates. The present study
investigates the effects of ejector throat area ratio and operating pressure ratio on the entrainment of
secondary stream. The numerical simulations are based on a fully implicit finite volume scheme of the
compressible, Reynolds-Averaged, Navier-Stokes equations. The ejector throat area is varied between 3.94
and 8.05, and the operating pressure ratio is changed from 3.0 to 9.0. The results show that the entrainment
ratio and mass flux ratio become more dependent on the ejector throat area ratio, when the pressure operating
ratio is low. The total pressure losses produced in the present ejector system increase with the operating
pressure ratio and the ejector area ratio, but for a given operating pressure ratio, the losses are not significantly
dependent on the ejector area ratio when it is larger than about 5.0.
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Fig. 1 Schematic diagram of variable sonic ejector
system

Table 1 Ejector geometric parameters

v D (mm) D (mm) D, (mm)
3.94 4 7 14.8
4.58 2 5 14.8
5.12 L6 4.6 148
6.07 1.2 4.2 14.8
8.05 0.8 3.8 14.8
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Fig. 2 Computational grid system
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Fig. 3 Velocity vectors for various pressure ratios
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Fig. 8 Mach contours for various ejector throat area
ratios (poy/p.=7.0)

Pop/Pa=3.0~9.0
m,/m, GJ/G,
Fig. 7(a)
m,

530

>

Fig. 7(b)
G 1
G, . Fig. 7(a)
Y
pOp/pa ms / mp
Fig. 3 Fig. 4
, 1
Fig. 7(b)
Fig. 8
, Pop/Pa=7.0
y=3.94~4.58
, y=4.58~8.05
Fig. 9 Pop/Pa
v
00—
Do,/P,=9.0
Poy/P:=7.0
085
LA ® — 8
B pOp/pa:5'0
5 i
% 0.80
3
0.75F .
pop/pa=3.0
070 1 1 1 1 1
3 4 5 6 7 8
v

Fig. 9 Relationship between pioss/Prinier and



2003

Pioss 1
Po1 Linlet 2
Po2,inlet Peintet(ZPo1,inter TP02,inlet)
5 ploss pt,inlet'pt,outlet
Pt.outlet
ploss/pt,inlet
H ploss/pt,inlet
pOp/pa ploss/pt,inlet
\Y
Fig. 8
1
4,
Navier-
Stokes
(1) ,
)
, cylinder
3)
“4)

2003 21

(1) Keenan, J. H., Neumann, E. P., and Lustwerk, F.,
1950, "An Investigation of Ejector Design by Analysis
and Experiment," Journal of Applied Mechanics, Vol.
17, No. 3, pp. 299~309.

(2) Alperin, M. and Wu, J. J., 1983, "Thrust
Augmenting Ejector, Part 2," AIAA Journal, Vol. 21,
No. 12, pp. 1698~1706.

(3) Yang, T. T., Ntone, F., Jiang, T., and Pitts, D. R.,
1985, "An Investigation of High Performance, Short
Thrust Augmenting Ejectors," Journal of Fluids
Engineering, Vol. 107, pp. 23~30.

(4) Quinn, B., 1976, "Ejector Performance at High
Temperatures and Pressures," Journal Aircraft, Vol. 13,
No. 12, pp. 948~954.

(5) Lim, J. W. and Lee, S. H., 2000, "Engine Room
Cooling System Using Jet Pump," KSME Spring
Annual Meeting, Vol. B, pp. 162~167.

(6) Dutton, J. C. and Carroll, B. F., 1983, "Optimized
Ejector-Diffuser Design Procedure for Natural Gas
Vapor Recovery," Trans. of ASME, Journal of Energy
Resources Technology, Vol. 105, pp. 388~393.

(7) Nagahiro, J., Iwamoto, J., and Higuchi, K., 1992,
"Experiments for Fine Air Bubble Production in Liuids
Using Ejectors,” Trans. American Society of
Agricultural Engineers, Vol. 35, No. 5, pp. 1581~1590.

(8) Viets, H., Campbell, J. R., and Korkan, K. D., 1981,
"Acoustic Interactions in Ejectors," AIAA Paper 81-
2045, Oct.

(9) Aiken, T. N., 1973, "Aerodynamics and Noise
Measurements on a  Quasi-Two-Dimensional
Augmentor Wing Model with Lose-Type Nozzles,"
NASA TMX-62237. Sept.

(10)Middleton, D., 1963, "The Noise of Ejector," Peport
and Memoranda, No. 3389.

(11)Quinn, B., 1977, "Interaction between Screech
Tones and Ejector Performance," Journal of Aircraft,
Vol. 14, No. 5, pp. 467~473.

(12)Choi, B. G, Lee, Y. K., Kim. H. D., and Kim, D. J.,
2000, "Computations of the Supersonic Ejector Flows
with the Second Throat," KSME Journal, Vol. 24, No.
8 pp. 1123~1138.



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장




