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Configuration Design and Performance Test of 200 N-Class
Gaseous Methane/Liquid Oxygen Small Rocket Engine
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Fig. 1. Iy and flame temperature profiles with Fig. 2. Thrust performance of quasi—one
varying (O/F)mass and chamber pressure. dimensional isentropic nozzle according to

the chamber pressure at (O/F)mess=3.3.
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|spamb 264.9 sE Dl'_’ (O/F)mass:3.30“/\‘| |sp,amb 258.4 sE = 20| SQIECh,

N2l LD HAads BHIE <ol nEE E4Z01 1.35 mOilA HAA Bl (Aspect Ratio, AR)OIl
e HsHalE 2ot S&Hl 1.5, 1.8 12l 2.18 AAAS HAH/HESHRUCTH E%;‘ LE2 10k 82
PEIUNAML =2 SHZ WHH| 50112 AAZHULLE, dsHS DAL NAALAIEA =2 W20 230t
Y RSt LME FASE = JEE BEH 3.412 A= 259 HE Z(bell nozzle)E Rao HEHC=Z
SA/MAESIH 2 AME0 HZSHACH 0l0 [HE 200 NE GCH4/LOx 22MAEISl X&AHA SHESS table 10
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Table 1. Ground hot—firing target performance of 200 N—class GCH4/LOx small rocket engine.

Parameter

Specification

Thrust, F

Specific impulse, Ig amp
Total propellant flow-rate, m,
Mixture ratio, (O/F)mass
Nozzle expansion ratio, &
Chamber pressure,
Characteristics length, L

172.9 N (sea level)
258.4 s (sea level)
68.54 g/s
3.3
3.4 (sea level)
1.79 MPa (260 psi)
1.35m

Pc

*(O/F)stoichz‘l.o

GCH4/LOx AYRZ3NAZRIOl SHsHIIE
Measurement Rig, TMR), A2 2HH, GI0IE
SBHOUEE(Flow Control Valve, FCV) &

T AIBHCH

ANg A L 2

oldl st AMEEIXE=E AEAAWXN, HUFSHA=FMZEX|(Thrust
=& 2 MO A (Data Acquisition and Control System, DACS), 2=
MM, Delnd dg L MEH SSEXZ FHEEMH, 012 Fig. 30

LOx flow
GCH4 flow
GOx flow

Pressurization of LOx tank

Purge line
Data signal

i ﬁ' |

Coriolis
Mass Flow Meter

Fig.

Data Acquisition & Control System

M‘ass Flow

“Gontrol System Supply Line

GCH,LOxBipropellant B
) Thuster

© Cryogenic Propellant
S supply System
! 3

Exhaust Fan of
Propellant Gas

k-
Plume Scrubber

3. Experimental setup.
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Fig. 4. Variational behavior of thrust, propellant
supply pressure, chamber pressure, and mass flow
rate at steady—state mode.

Fig. 5. Firing configuration of GCH4/LOx
small rocket engine.

Table 2. Ground hot—firing test condition.

Pressure (psia) |

Flow-rate (g/s)

LOx LOx GCH4

Thrust

Test No. Assggt Supply Injection  Injection Chamber LOx GCH4 (i:) (N) (Is’ c* (m/s)
Fso Pio P s P M, e F

A05 1.8 220 198.2 191.2 156.2 39.34 10.68 3.68 89.2 181.8 1494.2
A07 1.8 255 229.0 202.8 170.2 43.70 10.52 4.15 99.9 187.8 1502.0
A08 1.8 320 280.6 225.1 199.1 52.33 10.50 4.98 120.8 196.1 1516.2
A16 2.1 220 198.7 185.9 151.7 39.43 10.27 3.84 88.0 180.5 1460.5
Al17 2.1 255 229.9 200.5 168.9 43.49 10.27 4.23 99.3 188.3 1503.5
A18 2.1 320 223.4 217.9 190.3 54.61 10.15 5.38 114.8 180.7 1405.8
A21 1.5 220 200.0 188.0 154.7 39.61 10.14 3.91 89.0 182.4 1487.6
A25 1.5 255 226.5 202.6 170.4 44.05 10.42 423 101.8 190.5 1496.5
A27 1.5 320 279.0 226.9 198.4 51.70 10.65 485 120.6 197.2 1522.8
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Fig. 6. Specific impulse, characteristic velocity and their efficiencies according to varying with test
conditions.
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Table 3. Relative expended uncertainty of each parameters

Test No. Relative expanded uncertainty, +U/y (95.45% CL, k=2)

A05

m, +0.35% my £1.15% F +£0.99% P. £0.54% Iy, +1.05% C* £0.66%
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