o
H
I
pal
op
Jo
tor
=

Ax 2] A5t HUEE W FEANE 9T
24T 2l
7‘___}3_]-%* . tg_%g** . i%i'*** . ’é?—@.**** ) "]'ook*****

Modeling of Injector Orifice for the Flow Analysis
in LOX Manifold of Liquid Rocket

Hakjong Kim* - Yung-Hwan Byun** . Won-Kook Cho*** - Woo-Seok Seol**** . Yang Na*****

ABSTRACT

The flow in the LOX manifold of liquid rocket (KSR-III) has been analyzed using a CAE
technique with an objective of modeling injector orifices in order to reduce the computational cost for
the flow analysis without much losing the accuracy of capturing the flow physics. The numerical
result shows that the flow just above the injector orifices is not uniformly distributed in terms of
pressure and mass flow rate in case pre-distributors are not equipped inside the manifold. This
non-uniformity of mass flux is attributed to the presence of large-scale flow patterns. Several
boundary conditions which were designed to effectively replace the presence of injector orifices have
been tested and it was found that a simple modeling can be possible by mimicking the actual shape

of the orifices.
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Fig. 1 Computational geometry without pre— distributor

Fig. 2 Computational geometry with vertical -
horizontal type pre—distributor

Fig. 3 Computational geometry with horizontal type
pre-distributor

Table 1. Geometry data and manifold condition

Geometry data manifold condition(87K)

Din 59.5 mm Min 54 kg/s

Dinj 2.2 mm U 0.0002 Pa-s
p 1140 kg/m3
Vin 3.4 m/s

B ¥ F 23 A4 (unstructured grid) & A&
ST, 8 W) on A4 AdFAE EYE &
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Fig. 4 (a) Streamline pattern in horizontal
plane(y=0.02m) in the LOX manifold
without pre—distributor
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Fig. 4 (b) Streamiine pattern in horizontal
plane(y=0.08m) in the LOX manifold
without pre—distributor
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Fig. 5 Velocity vector in the plane of symmetry in
the LOX manifold without pre—distributor
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Fig. 6 Pressure distribution in the plane just
above the injection orifices without
pre—distributor
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Fig. 7 Mass flux of each injection orifices in
the LOX manifold without pre—distributor
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Fig. 8 Velocity vector in the plane of symmetry in
the LOX manifold with horizontal type
pre—distributor

Fig. 9 Velocity vector in the plane of symmetry in
the LOX manifold with vertical-horizontal
type pre—distributor
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Fig. 12 Mass flux of each injection arifices in
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horizontal type pre—distributor
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injector modeling
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