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Study of Cooling Performance Enhancement
on Injector Face Plate of Rocket Engine

Won Kook Cho* - Woo Seok Seol

ABSTRACT

An optimal fuel manifold is suggested to improve the cooling performance of injector face
plate. The cooling performance at the center area of the injector face plate is to be augmented
while the spatial injection uniformity is maintained. The comparison of the cooling performance
of 7 candidates gives the conclusion that the dividing plate from 2-3 injector row to 9-10 injector
row is an optimal. The maximum face plate temperature decreases by 27% while the injection
uniformity is close to that of the original design. The pressure drop in the fuel manifold of the
optimal design is also same as the original design.
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Fig. 1 Schematic of rocket engine head.
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Fig. 2 Sketch of fuel manifold.
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Fig. 3 Schematic of fuel manifold.
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Table 1 Comparison of injection wuniformity and
cooling performance.

(ban) | () | () | (%)

EM#1 | 093 7.2 1251 715 ref.

case-1 | 3.1 9.7 878 486 -30

case-2 | 22 8.6 995 541 -20

case-3 | 0.87 7.2 1007 679 -20

case-4 | 090 7.2 918 709 -27
KSR-}| 1.5 - - -
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Fig. 4 Sketch of case5 design.
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Table 2 Results of perforated dividing plate design.

. Ap | T | T o
N b | ) | ® | %)

EM#1 | 093 7.2 1251 715 -

cased 0.90 7.2 918 709 -27
caseb 18 8.6 859 528 -31
caseb 27 9.9 712 506 43

£ 2& BAMRY Y Bddd EAEY
ZH4%g Hmee 1Y 55 REAMAAAMY W
s W3 Afe a9 49 o}

- 217 -



1500

1000 .

Temperature (K)

3
=3

axial posmon {m)

Fig. 5 Variation of hotgas-side wall temperature
along centerline.
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