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Study for Design and Performance Characteristics of
Small Bipropellant Thruster using H.O,/Kerosene

Junghoon Kint* - Jaewon Lee* - Youngjin Jeon™ - Byoungchan Chae™ - Jursu Jeor™* - Yoo Kimi™* - Sunjin Kini™*

ABSTRACT

The small-sized bi-propellant thruster using a high concentrated hydrogen peroxide and kerosene as
the oxidizer and fuel was designed and fabricated in this study. The water cold-flow test was
performed to verify the performance characteristics of the injector. The mixing head assembly used in
this model thruster was designed as a structure to combine igniter, injectors and film cooling, which
are capable of regulating each mass flowrate. This maximize the experimental verification and
efficiency of the design optimization. Finally, the mass flowrate and spray pattern of injector were

evaluated by the hydraulic test. Therefore, the design validity of the mixing head was verified.
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Table 1. Development goal of model thruster

Parameter Description
Propellant Oxidizer (H,0)
Fuel (Kerosene)
Thrust in vacuum 500 N
Chamber pressure 10 bar
Expansion ratio 1,000
Specific impulse in = 290 sec
vacuum
. Ignition delay (100 msec)
chg}algaerrr;;iics 95% rising time (50 msec)
5% decaying time (40 msec)
Steady state thrust < +10%
variation
Thrust repeatability | < +5%
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Table 2. The basic results of thermodynamic calculation

Parameters Results
O/F ratio 74
Theoretical Specific impulse 3317 sec
in vacuum
Isentropic coefficient of expansion(n) 1.161

A gas constant of products of
combustion in the chamber(R)

376.34 J/kg k

Temperature of products of
combustion in the chamber(T.) 2779K
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Table. 3 Mixing Head design(2](3]

. Injector | Radius of Spray
Propellant m nozzle entrance angle
(&/9) radius hole degree
ST
Oxidi
(%.,;“ [;Zeor) 169% | 14mm | 05mm 436
° 2Y2
Fuel 224 | O4mm | O4mm 39.9
(Kerosene)
Number of Injector elements 7 EA
Total mass flow rate (g/s) 169
Film cooling mass flow rate (g/s) 34.6

24 AL AXEIAaL, 944 Zole characteristic
length?]l 15m k& AREste] ARleldth =59 4

2 gy, s w s s
, =5 E7 F74S ALt Fg. 19

21
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Fig. 2 Model thruster assembly
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(a) Spray Patten(Fuel)
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Fig. 10 Spray Patten using high speed camera
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