Journal of the Korean Society of Propulsion Engineers

Vol. 17, No. 4, pp. 73-80, 2013 73

Technical Paper DOL: http://dx.doi.org/10.6108/KSPE.2013.17.4.073

FLIRE o] 4T JEFA L A& 54 ATER

L.

Ha > - olgFt - Fr]g°

Research Activities about Characteristics of Fuel Injection
and Combustion Using Endothermic Fuel

Hojin Choi*" - Hyungju Lee® - Kiyoung Hwang®
*4-Advanced Propulsion Technology center, Agency foe Defence Development, Korea
“Corresponding author. E-mail: bgenie@hanmail.net

ABSTRACT

Endothermic fuel utilizing technology is considered as a unique practical method of hypersonic
vehicle for long distance flight. Research activities about characteristics of fuel injection and combustion
using cracked by endothermic reaction are reviewed. Studies on characterization of supercritical fuel
injecion and mixing within supersonic flow field are surveyed. Researches on combustion
characteristics such as ignition delay time, laminar burning velocity and combustion efficiency at
supersonic model combustor are reviewed. In addition, domestic research activities on endothermic fuel

are surveyed.
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Table 1. Critical properties of hydrocarbon fuels(1,4].
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Pinj=5.7 MPa Pinj=5.7 MPa Pinj=5.7 MPa Pinj=5.7 MPa
Pcbhm=0.14 MPa Pchm=0.41 MPa Pethm=1.36 MPa Pehm=3.40 MPa
Tinj=293 K Tinj=293 K Tinj=293 K Tin=293 K

Fig. 1 Shadowgraph images of supercritical ethylene
injection into various chamber pressure[5).

Pinj=5.8 MP2 Pinj=5.8 MPa Pirj=5.5 MPa Pinj=5.8 MPa
Pchm=0.14 MPa Pchm=0.14 MPa Pchm=0.14 MPa Pchm=0.14 MPa
Tin=293K Tinj=325K Tin=338K Tinj=365 K

Fig. 2 Schlieren images of supercritical ethylene
injection at various injection temperature[5).
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Fig. 3 Thermodynamic paths of injected ethylene with
different injection temperature[5).
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Fig. 4 Schlieren images of kerosene jets at various
injection pressurel7].
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Fig. 5 Variation of mach disk location with injection
pressurel7].
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Fig. 6 Normalized jet penetration of supercritical nitrogen
and liquid ethanol at supersonic flow9l.
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Fig. 7 Schlieren images of kerosene jet injected into
Ma 25 crossflow{10].
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Fig. 8 Experimental setup for ignition delay measurement
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Fig. 9 Ignition delay of JP-10 with temperature[11].

Table 2. Ignition delay time for various fuel[11].

Relative ignition delay times
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