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Study on Design- and Operating- Parameters of Supersonic
Exhaust Diffusers Simulating high Altitude

SangKyu Yoon* - JinKon Kim* - HongGye Sung* - YongWook Kim** - SeungHyup Oh**

ABSTRACT

A engineering analysis has been conducted to study operating characteristics of a supersonic exhaust
diffuser simulating high altitude atmosphere from a flow-developing point of view. Emphasis is placed
in the detail flow structure resulting from several design- and operating- parameters of the diffuser
such as the area ratios of a exhaust nozzle to the diffuser, the vacuum chamber size, and jet pressure.
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Fig. 1 Schematics of test-model diffusers

Table 1. Dimension of model diffusers

Vacuum

D A/A AJA
Chamber t o A o/ 4 L/

28 | 3502 | 56.25
Fig. 1@) | 32 | 2681 | 43.07
434 | 1458 | 2341
Fig. 1(b) | 434 | 1458 | 23.41
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Fig. 2 Mach number contours of diffuser with
A,/ A, =56.25
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Fig. 3 Pressure distribution along .the wall of a
diffuser (A4,/A, =56.25)
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Fig. 4 Mach number contours of diffuser with
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Mach number: 02
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Fig. 7 Mach number contours of diffuser with a
small vacuum chamber, A,/A4, =23.41
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Fig. 8 Comparison of pressure distribution
between two diffusers with a small
chamber(SC) and a large chamber(LC)

o

=28 ZAo] 434mm 2 AH$d AFPH
Z71) B}E OFAY 48 2 F5 54
HEYT} (Fig. 7, 8). AFZHH7 F& Z971 A
EZ Eglgolor FE FA%0) Jornz v ¢
& Ay ¢ESe Agsa, Boh wEA FYLH
o =g3dtgc. FFLE 1071¢e UFA As
gEET Yol FA oA v fhgk ¢
g A4S Bolx e, 2071% oA AE
He Aoz Vet a3y AEe] Eddd
Wl tiste) AFANY =4 dig FFLS
YA FFEA UANA Fe A2 v
Btk FEYEY 20719Y W AT AR B9
X7 24 veisted, ols d3dA UFA
7t AAAE ) =2 A XA AY, 3 2%

1

4 =

UEAd 24 2 ZFF Qe g dFH F
3L 7387193t FHA Navier-Stokes
2o two layer k—e WF ZEE HET
Y 49S v B4
FA dAu7l ARASLE 2FEHE AT &
o] AXNE AL FUSAL, AT ol
& TEFIAE JFEdE & H3t Ao
=EE Aol AXA el wat wi7AE
o §% F7t2 sl AE mulgo] Fi8tE
OEA ¥ddAe 48 F7t Aol AAH
URAe 5L ¢ FHoZ & 5 YA,
hot gas®] A% AEEZ % &Y EAE 1
slop @k REFPwIL AL A9 o ¥ A
ZANLE S AFen, 2ot w2A g deel
sgaxu AEee mwge] Hstd dE JAF
Awe) =77 OFA BE5A uFEHA &
t A2 vEsit

fa
o

=g

1. C. R. Bartlett, "Why Test Rocket Motors at
Simulated Altitude ?,"
Technology, Inc. AEDC Group.

2. K. Annamalai, K. Visvanathan, V.
Sriramulu, K. A. Bhaskaran, "Evaluation of

Sverdrup

the performance of supersonic exhaust
diffuser
Experimental Thermal and Fluid Science,
Vol. 17, Issue 3, July, 1998, pp.217-229.
3. 4T, ARAZ, AEA, 85, 258, "2
5% OFAY A5, 20072 A G TR
=23, @33F 5783, pp. 984-987.
XN, FAE, 1948, AR IAES, 23
, “DF B BAE OFA A B8
23 Q77, $FRAALEA R, 2007. 2.

using scaled down models,"

‘3

i
it o o o

- 306 —



