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A Study on the Pulse-mode Thrust Behavior of
Liquid-monopropellant Hydrazine Thruster

Jeong Soo Kim* - Jeong Park* - Jongwook Choi* - Sungcho Kim* - Ki Won Jang**
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ABSTRACT

Pulse-mode performance evaluation is made for a set of monopropellant hydrazine thrusters
producing 0.95 lb; of nominal steady-state thrust at an inlet pressure of 350 psia. With a brief
description on the hot-firing test matrix, a typical data obtained from pulse-mode firing is given
directly showing the variational behavior of propellant supply pressure, vacuum condition, and
thrust, in addition to the thermal response of the thruster. The performance features are

successfully compared to the reference criteria of 1-Ibf standard monopropellant rocket engine.
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Table 1. Fiing Test Matrix for Pulse-mode

Performance Evaluation of 1 Ibf Thruster

Test | P | EPW |Period| Duty |No.of
Seq. # | (psia) |{msec) | (msec) |Cycle(%)|Pulses

Burn-in| 400 | 100 | 1,000 10 1,000

1 50 50 | 5,000 1 100
2 100 50 | 5,000 1 100
3 250 50 | 5,000 1 100
4 400 50 | 5,000 1 100
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Fig. 1 Thrust Pulses and Primary Operation
Parameters at Pulse Firng Mode with
400 psi of Propellant Supply Pressure
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Fig. 2 Thermal Behaviors at Pulse Firing Mode
with 400 psi of Propellant Supply Pressure
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Fig. 3 Pulse-Mode Impulse Bit of Four 1-bf
Thrusters
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Fig. 4 Pulse-Mode Specific Impulse
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Table 2. Impulse Bit and Isp Normalized at the
Specified Propellant Injection Pressures

I-bit Puy (psia)
TCA |(Ibf-s),
L(s) | 400 | 250 | 100 | 50
o | bbit | 0054 [ 0.041 | 0024 | 0.018
Iy | 1795 | 1715 | 157.3 | 1512
5 | Ibit | 0055 | 0035 | 0018 | 0.014
I, | 1853 | 1601 | 1367 | 129.3
Ibit | 0.054 | 0.039 | 0.020 | 0.013
¢ I, | 1857 | 1701 | 150.3 | 142.7
o [ Ibit | 0056 | 0041 | 0023 | 0017
L, | 1923 [ 1777 | 1605 | 1542
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