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Numerical Analysis on the Flow Characteristics of Side Jet Thruster

S. K. Hong, and W. J. Sung

For rapid and abrupt control of a missile in supersonic flight, side jet on a missile body is
found to be a useful device as evidenced by recent missile development at several nations. The
magnitude of the side jet and the duration of it decide the level of control of such a missile
system. In this paper, the aerodynamic characteristics of the side jet device itself are examined in
terms of key parameters such as the side jet nozzle geometry, the chamber pressure and
temperature. Specifically attention is paid to the effect of the chamber shape between the straight
nozzle and the bent nozzle by 90 degrees on the nozzle flow properties. The thrust magnitudes are
compared between the two shapes. Whether the way the nozzle is bent at the joint affects the
nozzle performance is also investigated. Effects of the length and the divergence angle of the
nozzle on the thrust are also quantified among three different side jet nozzles.
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Table. 1 1D/3D results for I-type nozzle
AFFZ 9 E7&% | 799
(Kg/sec) (Ibf) (m/sec) (psia)
b 3.4 1784 20786 636.5
CFD 3.25 1701 +2046.1 *624.1
(-4.4%) | (-4.7%) | (-1.6%) | (-1.9%)
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Fig. 3 Mass flow rate distribution of

I-type nozzle

Bistribution of Flow Variables

Mach No.

llJ‘LlALAAJIALAA

o1
Distance along Nozzla Axls [m)
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Table. 2 Results for I-type/L-type nozzles
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g | L - | - - 0
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Fig. 7 Pressure and Mach no. distribution

for alternative L-type nozzle

Table. 3 Results for L-type nozzles

AFRF(ETFEE| 7YY | F9 9

(Kg/sec)| (m/sec) | (psia) (Ibf) +=4
L-type-1 2.76 2058.7 5271 1452 |-14.6%
L-type-2 3.08 1832.3 5904 1610 | -54%
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Fig. 8 Pressure distributions for nozzies of
various diverting angles
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Table. 4 Results for nozzles of various

diverting angles
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