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Injector Head Design of 170tonf UDMH-LOX
Liquid Rocket Engine

SeokHee Lim* - V. Gostsev**

ABSTRACT

Injector is one of the most important elements in Liquid rocket Engine design, and how to
arrange these injectors on the head determines the engine performance. In this study, when the
switl injectors are used for the 1st designing of injector head of 170 tonf UDMH-LOX as the
propellant of LRE, a distribution relation of the mass flow rate per unit area was calculated from
the function of ®, which is related with the mass flow rate characteristics of swirl injector. And
the combustion characteristics by circumferential axis were estimated using this relation under the

consideration of combustion core and film cooling area.
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Fig. 1 scheme of 170tonf LOX-UDMH LRE
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Fig. 2 Arrangement of Injectors on the head(l)
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Fig. 3 Arrangement of Injectors on the head(l)
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Table 1. ® Function calculation resuit

N | 1 2 3 4 5 6 7 8
F{F|O|JO|F|F|O]|F
X1 | 0.625-1.438}0.625 | -0.25 ] 0.625 |-1.125} 0.625 | 0.25
XUH {-0.625|-2.688|-0.625| -1.5 |-0.625!-1.625|-0.625| -1.5
YUH| 0 |025] 05 | 1 |1625{1625| 25 | 2 .
Y2ZH | o 6] 0 [e] 5] o] 00 0
gx1 | 0442 |-1.012| 0442 |-0.177) 0.442 |-0.796] 0442 |-0.177
ox2 | 0442 [-1.900|-0.442(-1.061|-0442|-1.150{-0.442|-1.061
gyl |0.08810.177|0.354 |0.707 | 1.149 | 1.150 | 1.768 | 1.414
oy2 o] co [ee] ] ] c0 o] [ee]
D(px1) | 0468 |-0.849| 0.468 |-0.197| 0468 |-0.739| 0.468 |-0.197
B(px2))-0.468 |-0.993 | -0.468 | -0.866 | -0.468 |-0.896|-0.468 | -0.866
Doyl)|] 0 [0.1970.3830.683 [ 0.900 | 0.900 | 0.988 | 0.955

oy 1 L[ttt

Table 2. mixture ratio of head wall

NO.| 1 2 3 4 5 6
Km | 1024 | 1.203 | 1.203 | 1.216 | 1.128 | 1.077
a | 0480 0.564 | 0.564 | 0.570 | 0.529 | 0.505
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