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ABSTRACT

An active anti-ship missile decoy system was designed conceptually to analyze propulsion system
requirements and feasibility to use a liquid bi-propellant rocket engine. Overall mass, size, and shape
were assumed referring to specifications of Nulka which was developed by US and Australia in 1990s.
The propulsion system was assumed to be a 1,000 N-class HyO,/kerosene rocket engine with a
pressurized feed system. A three-degree-of-freedom optimal trajectory was calculated based on the
assumptions, and mass budget was designed from the calculation results. It was found that the
requirements for the propulsion system is that it shall be operated more than 100 sec; it shall be
re-ignitable; it shall have a throttle capability of a range from 35% to 100% when the maximum thrust
at sea level is 1,000 N.
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Table 1. Specifications of nulkal4,5].

Mass Length Diameter Operation time
(kg)  (mm)  (mm) ®)
50~68  ~2,000 ~200 55% o]’}




H17# HN4& 2013, 8.

Fig. 1 Nulka.
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Fig. 2 Lift coefficient of the assumed body shape.
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Fig. 3 Drag coefficient of the assumed body shape.
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Fig. 4 Center of pressure location of the assumed

body shape.
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Table 2. Estimated specifications of propulsions system.

Parameter Value
Propellants 90% H,0,/Jet-A-1
O/F ratio 7.5
Thrust (N) 1,000
Chamber pressure (bar) 30
Nozzle expansion ratio 3.5
Minimum throttle 25%

Burn time (s) 120

Minimum Throttle Range
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Fig. 6 Mass and throttle range estimation.
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Fig. 8 Time vs. displacement of 2-DOF calculation.

Fig. 7 Free body diagram for optimal trajectory
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Fig. 9 Time vs. velocity and mass of 2-DOF
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Table 3. Mass budget design result.

Subsystem Mass (kg)
He tank 29
H,0O, tank 2.7
Jet-A-1 tank 0.7
Propulsion He 0.3
system HO; 27.8
Jet-A-1 3.7
Thruster 1.8
Valves and fittings 2.0
TVC 2.0
Structure 4.6
Margin 6.5
Payload 10.0
Total 65.0
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