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Hot-Fire Test and Performance Evaluation of Small
Liquid-Monopropellant Thrusters under a Vacuum
Environment

Jeong Soo Kim*

ABSTRACT

A performance evaluation is made in terms of thrust, impulse bit, and specific impulses for a
set of mono-propellant hydrazine thrusters producing 095 Ibf of nominal thrust at an inlet
pressure of 350 psia. With a brief description on the hot-firing test configuration and procedures, a
typical data obtained from steady-state firing mode is given directly showing the variational
behavior of propellant supply pressure, mass flow rate, vacuum condition, and thrust. The
performance features are successfully compared to the reference criteria of 1-1bf standard
mono-propellant rocket engine. Additionally, a statistical inter-thruster treatment is concisely
depicted for the justification of selected thrusters as a grouped member of flight model for
spacecraft propulsion system.
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Key Words: Propellant Injection Pressure(FZ# RF9), Steady-State Firing(A338 ),
Pulse Mode Firing(222 = d4), Impulse Bit(Y 22 ¥ E), Specific Impulse(B¥]F&)
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Fig. 1 TCA Configuration of 1-lor Monopropellant
Hydrazine Thruster
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Fig. 2 Schematic of Valve Driver Circuit
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Table 1. Hot-Firing Test Matrix for Performance
Evaluation of 1-br Thruster
Test Pinj |EPW*| Period Duty # of
Seq. # | (psia) | (sec) | (sec) |Cycle(%) | Pulses
Burn-in | 400 0.1 1.0 10 1000
1 400 60 S/S** 100 1
2 250 60 S/S 100 1
3 100 60 S/8 1060 1
4 50 60 S/S 100 1
5 50 0.050 5.0 1 100
6 100 | 0.050 5.0 1 100
7 250 | 0.050 5.0 1 100
8 400 | 0.050 5.0 1 100
*Electrical Pulse Width, *Steady State
GO FEHFEE Q3 AF A AAFAA

Fig. 3 (@) Thrust Measurement Rig and (b) Giowing

Feature of a Thruster Subjected to
Steady-State Firing Mode
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Fig. 4 Variational Behavior of Thrust, Fuel Injection
Pressure, Mass Fow Rate, and Vacuum
Condition at Steady-Sate Firing Mode with
250 psia of Propellant Supply Pressure
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g w " s Nominal |
g :: o s Pin;j P P, P3 P4
. o SINODY !
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165 % 30__ Iy, SSE 3.7 2.9 16 1.7
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Propeilant inlet Pressure (psia) % BG*ISD' PMF 122 79 76 157
Fig. 7 Steady-State Specific Impulse of Four(4)
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Fig. 8 Pulse-Mode Specific Impulse of Four(4)
1-bx Thrusters
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