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Jet structures and phase transition proeess of supercritical
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Abstract: \The injection of‘\supercritical RP-3-aviation kerosene fuel into a quiescent at-

mospheric environment, w as, ex perimentally investigated to study the jet structures and phase

transition process\near the nozzle-exit. It was found that supercritical kerosene jets injected

above the critical point/underwent ideal gas like expansion and exhibited visible M ach disk

shock structures. The axial location of the Mach disk increased with the injection pressure,

and the injection temperature had little effects on the axial location of Mach disk. T he phase

transition process analysis revealed that the supercritical kerosene fuel was penetrated into

the gas region from the supercritical region directly at the nozzle exit, without going through

two-phase region at higher injection temperature. Fuel condensation phenomenon occurred in

the nozzle and fuel entered two-phase region when fuel was injected near the critical point.
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Fig. 1 Schematic of supercritical kerosene injection

test apparatus
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Fig.2 Sketch of the nozzle passage( unit: mm)

1. 1~
1L 1g/s ,
+1%.
24V, 300 W
200 mm, 2000mm.
(CCD)  23.6mmXx 1588 mm  Nr
kon D300 , 1/25s, (ISO)
200. , 25,

60 mm?,



12 2663
2
Crist” ) s
[4,6]
12 .
1 3 2 2
( ). ’
(pa= 0. I1MPa, T.= ’ (
288K). 1 R ] ) ) ’
2
1 (Tl Te=
Table 1 Operation condition range 1. 02), >
[9]
b
pip. 11~ 1 81 17),
T/ T. 101~12
pip. 24~ 40
TJT, 22226
2
21 '
3
2
2 2
4
pi/p=1.81 pip=1.81
Ti/T=1.02 T;/T=1.08
2
2
5
Xn/di( Xwu
p/p=1.81 p/p=1.81 d; ) Pilp.
Ti/IT=1.12 T/T=1.17
3 9 ,
Fig.3 Shlieren images of supercritical kerosene jets Xwu/ d; Pj/Pa

at various injection tem perat ures



2664

24

pip=1.13
T/T=1.14

/)I///‘:l 36
T;/T=1.14

pi/p=1.58
T/T=1.14

pi/p=1.81
T/T=1.14

4

Fig.4 Shlieren images of supercritical kerosene jets
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Fig. 5 Locations of Mach disks for supercritical

kerosene jets
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Fig.6 Phase transition paths of injection processes
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(a) TYT=1.01, p/p=1.6 (b) Ti/T=1.17, p/p.=1.6
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Fig 7 Shlieren images of supercritical kerosene jets
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