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Influence of Critical Point of Jet Injected into Near-Critical
Environment on Phase Change

Taekyung Yoon* - Dongsoo Shin* - Min Son* - Bongchul Shin** - Jaye Koo***"

ABSTRACT

In this paper, high speed camera images were used to analyze the supercritical injection behavior of
liquid hydrocarbon compounds used as main components of propellant fuel. Decane and
Methylcyclohexane (MCH), which have different critical points among kerosene constituents, were
selected as experimental fluid and Shadowgraphy technique was used for the analysis. The difference
in the temperature variation from the initial injector state of the subcritical condition until the
vaporization occurs was represented by the different behaviors of Decane and MCH. However, under
the Supercritical conditions, the enthalpy of vaporization near the critical point approaches zero and
the phase change to the Supercritical phase occurs instead of vaporization process. In the phase
change of the Supercritical system, there was no rapid density change, so the liquid state image was

observed in both the Decane and MCH.
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Fig. 1 Schematic of experimental system.
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Table 1. Properties of hydrocarbon compounds.

Material Decane | MCH’
Critical Pressure(MPa) 2.10 348
Critical Temperature(K) | 617.58 572
Critical Density(kg/m®) 228 267
Molecular weight(g/mol) 144 98.2

*Methylcyclohexane

Table 2. Experimental conditions of Decane and
MCH" under variable reduced pressure.

Case
Material
Case 1 | Case 2 | Case 3
P, 0.60 0.80 1.03

Decane| Pc(MPa) 1.26 1.68 2.16
Py(MPa) | 131 | 173 | 221

Material Case 4 | Case 5 | Case 6
P, 0.60 0.80 1.00
MCH | Pc(MPa) 2.10 2.80 3.48

Prj(MPa) | 216 2.85 3.53

*Methylcyclohexane
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Fig. 3 Instantaneous gradient image of Decane and
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