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Flow Analyses for the Improvement of Uniform
Distribution at LOx Manifold of a 30 ton¢ Full-scaled
Combustor

Hong Jip Kim* - Seong-Ku Kim* : Jong-Kyu Kim* - Yeoung-Min Han** - Hwan Seok Choi**

ABSTRACT

Flow analyses have been performed to investigate the uniformity of propellant flow through
the oxidizer manifold of a 30 tonf full-scaled combustor. Injectors were simulated as porous
medium layers of equivalent pressure drops. The uniformity of oxidizer propellant has been
analyzed for various diameters of holes in vertical/horizontal distributors and configurations of
oxidizer inlet to propose an improved design solution. It has been proven that the mass flow

uniformity were improved by adjusting the holes in vertical/horizontal distributors.
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Fig. 1 Schematic of LOx Manifold of A 30 fonf Full-scaled Combustion Chamber
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Table 3. Detailed Design Specifications of Distributors

~HO (71&4A)
A7 8mm

47 6mm (3% 39)
27 6mm (812% 39)

H1 (AAFAM)
A7 5mm

47 6mm (% 3%)
27 5mm (2% 3)
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Fig. 2 Port Configurations of Oxidizer Inlet
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I [ 1 T _TZA

Mass Flow Rate/Area (kgim'/s]: 550.0 552.5 555.0 567.5 560.0 562.5 565.0 567.5 570.0 572.5 575.0

{c) HOP1

e [ [ 1 T [ [ T
Mass Flow RatefArea [kgim/s). 5500 552.5 555.0 557.5 560.0 562.5 565.0 567.5 670.0 5725 575.0

i

Mass Flow Rate/Area [kg/m®/s]: 5500 552.5 565.0 557.5 560.0 562.5 565.0 567.5 570.0 5725 575.0

(d) H1P1

e 1 [ 1 1 1 [ Ve
Mass Flow RatefArea [kgim'/s]: 550.0 552.5 555.0 5575 560.0 5625 565.0 567.5 5700 5725 575.0

Fig. 5 Mass Flux Distributions at the Exit Plane of Injectors for Various Configurations
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Table 5 Pressure Drop for Various Designs

B4 2}t bar]
HOPO(Z 712 A%t 11.30
HOP1 12.45
H1P0 11.66
H1P1 12.86

Figure 6(b)oll Ro]= nig} o] JF TE R
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(b) Outer region of vertical distributor

Fig. 6 Tangential Mass Fluxes at the exit plane of
injectors
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Fig. 7 Possible Designs of Horizontal Distributors
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Fig. 8 Tangential Mass Fluxes at the exit plane of
injectors for various design configurations
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Table 6 Pressure Drop for Various Designs

B 2t [bar]
HOPO(Z 712 Al <) 11.30
H1P0O 11.66
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H3P0 11.78
H4PO(H T4 A< 11.90
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Fig. 10 Tangential Heat Fluxes from Hot-Firing Tests
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