P F2Ees] 20179 % EAIS S =23 pp.144~147 2017 KSPE Spring Conference

AR MRS O - FRA - o] SF - PR
7‘3]-5]—7%** . 7u1;(] o}k . §¢J.§:] /(6]*** . %03_7"_:***

A Study of Hybrid Rocket for Underwater Operation
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ABSTRACT

A hybrid rocket engine capable of thrust throttling and underwater-working was developed for
the underwater high-speed vehicle propulsion system. The hybrid rocket engine was designed
and made by two types of ground test motor and underwater working motors. An engine
performance was verified by the ground tests with the ground test motor and in the case of
underwater motors the ground tests and underwater tests were performed. For the underwater
operation a two-stage ignition system was adopted and a rupture disc was installed at the end
of nozzle for a water-tight just before an ignition. Successful ignition and propulsion were

confirmed in the underwater test with the final selected double rupture disc.
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1 Igniter 2 Igniter

Fig. 1 2-stage Ignition System

3.1 Ground Test Motor
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Fig. 2 Ground Test Motor
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Fig. 3 Pressure Drop when single rupture disc was
Applied

w3l
&3t dEA9 d5s &5t

7] A & HAd F8H& 9138k injector
nozzle® AA7} WMAEJOH, EAROE o]
Fo]x Q9 nozzles flight ty eoﬂ/\i e o3

b
N
o
%)
o
=
e
)
>
;9, =
2
T
e
)
i
X

)

q wdAle A A
HeAs e 4 @_z—;aa&u}. A7 WA
#o A% A9 B,

73

- Fig. 39} o] HapA| A4 7} d
To] HdE AHF Oﬂi/\a] 141% %%%‘01 719k
L}

gol
Fs7] istel % HZEA e 480l 2=
H9om, UWMe 283t A8+,

Fig. 4 Underwater Working Motor
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