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ABSTRACT

Supercritical injection behavior of liquid hydrocarbon compounds, which are used as main
components of propellant fuel, was analyzed. Decane and Methylcyclohexane (MCH) with different
critical points were selected as experimental fluid and Shadowgraphy technique was used. Decane and
MCH behave differently in the initial state under the subcritical condition. However, near the critical
point, the enthalpy of evaporation became close to 0, so that phase change into supercritical fluid

occurred, not vaporization process, and no breakup of both fluids occurred.
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Prj : injection pressure

Band heater

T, : reduced temperature

AT : temperature variation
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Fig. 1 Schematic of pressure chamber module.
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Fig. 2 Schematic of experimental system.
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Fig. 3 Instant image of Decane(a, b, ¢) and MCH (d,

e, f).
Yiol d87F Y48 dHAA A YR &=
= dAeE, dEe Hy xHoz FAHI H
=5 Ade MHEs 23 JAA gl A
YEo 2ehs FAAA A 1 mme AHE
. _

5 AAsAH. 4y
LABview® 333 o Aoj7]|Z ul Casem}t}
A e ARzt |@ R ARE wESA7L
2384 71A¢ dxE 7MYstETh Case Aboldl
Fu NS Fol AWt JdAHE T =4
o

2 A

22 A
At w#E B 7AYL diaE AT
T AN AEH 255 AY 219 YA
FASAH. A5 TF A9 purge F IR
FU3 2L 0.05 MPa FHIZ EAF =

Table 1. Properties of hydrocarbon compounds.

Material Decane MCH’
Critical Pressure(MPa) 2.10 3.48
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
Prnj(MPa) 1.31 1.73 221
Material Case 4 Case 5 Case 6
P, 0.60 0.80 1.00
MCH' | Pc(MPa) 2.10 2.80 3.48
Prnj(MPa) 2.16 2.85 3.53

*Methylcyclohexane
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Fig. 4 Instant gradient image of Decane(a, b, ¢) and
MCH(d, e, f).
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e, f) in steady state.
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Fig. 6 Non-dimensionalized gray scale along y/D at various axial position.
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Table 3. Temperature and G- change from initial injection
oondition to vaporization of Decane and MCH.

Case AT(K) Cpan 7 (K/kg - K)

Case 1 280 2.09 - 3.57

Case 2 300 2.09 -3.98

Case 3 319 2.09-5.77

Case 4 233 1.83-3.39

Case 5 258 1.83 -4.06

Case 6 283 1.83-19.52
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Fig. 7 Phase diagram of Decane and MCH.
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Fig. 8 Change of evaporation enthalpy of Decane and MCH.
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Fig. 10 Density change of MCH with temperature change.
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