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ABSTRACT

A set of preliminary design parameters for the bipropellant rocket engine using liquid methane-fuel
as green propellant were derived through a theoretical performance analysis. Chemical equilibrium
analysis utilizing CEA was conducted for the prediction of combustion performance: combustion
characteristics according to the O/F ratio and chamber pressure variation were investigated. For a
determination of chamber-characteristic length, the vaporization time of fuel-droplet with various
performance parameters was calculated by applying Spalding’s 1-D droplet vaporization model. Finally,
the preliminary design specification of methane-bipropellant rocket engine, which is to be

performance-tested under the ground firing condition, was proposed.
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Table 1. Comparison of propellant characteristics[3].

Parameter N,H, MMH/NTO LH,/LOx LCH,/LOx
Specific impulse, Isp 240 323 455 364
Propellant cost ($/kg) ~10° ~10° ~ 10 < 10
Toxicity (TLV* ppm) Yes (0.01) Yes (3/0.2) Non-toxic Non-toxic
ISRU compatibility No No Yes Yes

Space storability
. . Yes (heaters) Yes (heaters) No Yes (6m-1yr)
(w/o active cooling)

*TLV: threshold limit value
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Fig. 2 Temperature behavior with various O/F ratio
and chamber pressure.
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Table 2. Design specifications of LCH4/LOXx rocket engine.

Parameter Specification
Vaccum thrust, £, 500 N
Specific impulse, Z,, ,ucum 285 s
Total propellant flow rate, m 0.18 kg/s
Nozzle expansion ratio, AG/ A" (at se%%evel)
Chamber pressure, P, 1.72 MPa
Contraction area ratio, € 4.5
Characteristic length, L* 1.21 m
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