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Flow Analysis of a Engine Manifold with Multiple Injectors
Arranged in a Row for Evaluation of Combustion Stability

Jiseon Choi* - Isang Yu* - Donghae Shin* - Jinsoo Park* - Youngsung Ko*' - Seonjin Kim**

ABSTRACT

In this study, the numerical analysis of propellant supply manifold of a sub-scale model combustor
with the same combustion and acoustic resonance conditions as the real combustor was carried out.
The analysis of the results is based on the shape of the manifold and the number and type of inflow
channels. The manifold form of the main propellant was rounded so that the recirculation area was
small and easy to manufacture. The liquid oxygen mainfold included a distributor to uniformly supply
the flow, and since the kerosene manifold was directly in contact with the flame side, the inflow
channel was formed at a radial 360 ° so as to minimize the recirculation region. The liquid nitrogen

manifold was configured as a radial inflow channel to reduce the velocity difference near the injector.
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Fig. 2. Composition of propellant manifold.
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Fig. 3 Schematic of LOx Manifold shape.
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Fig. 4 Velocity contour results according to
manifold shape.
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Fig. 5 Schematic of LOx Manifold with distributor.
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Fig. 6 Velocity contour results according to
manifold with distributor.
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Fig. 7 Schematic of Kerosene Manifold with

various number of inflow channel.
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Fig. 8 Velocity contour & stream line results according
to manifold with 2, 14, 24 inlet tubes.
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Fig. 9 Schematic of LN2 Manifold with various type of
inflow channel.
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Fig. 10 Velocity contour & stream line results according
to manifold with various type of inflow channel.

Fig. 11 Schematic of overall head manifold.
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