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Abstract The detonation in the oblique detonation engine combustion chamber is premixed combustion. Fuel
premixing in the engine inlet is the prerequisite and key to the operation of the oblique detonation engine. Most research
focused on gas phase fuels, but there are fewer studies on liquid fuels for applications. The interaction between
hypersonic flow and liquid is a complex physical flow process. There are many influencing parameters of gas-liquid
interaction, making the research more complex. This paper uses numerical simulation methods to solve the two-

dimensional compressible Reynolds time-averaged Navier-Stokes (RANS) equation, combined with the CLSVOF
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(coupled level set and volume of fluid) phase interface capture method. The interaction model between hypersonic
incoming flow and liquid jet is considered. The influence of the incoming Mach number, jet angle and velocity on liquid
fragmentation, transport and mixing was systematically studied. The results show that under the action of hypersonic
flow, the liquid column moves in the flow direction affected by the pressure gradient. The liquid phase has five evolving
forms: liquid column, continuous liquid film, liquid filament shape, liquid block shape and gas-liquid mixed layer. The
angle and velocity of the jet have an impact on the characteristics of the liquid continuous film and the breakup distance.
This in turn affects the downstream liquid distribution and shear layer disturbance. The inflow Mach number affects the
normal height of the downstream liquid distribution through the pressure gradient. Through parameters analysis, the
liquid penetration depth is directly proportional to the total pressure loss. Changing the jet angle is a more effective way

to increase penetration depth and improve engine performance.
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Table I Model geometric parameters

Parameters AB BC CD DE EF(h) FG

Length/mm 30 39.5 0.5 5 5 55
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Table 2 Liquid phase parameters
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Value 998.2 0.001003 0.072
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Table 3 Operating parameters

Case Mach number Jet velocity/(m-s™) Jet angle/(°)
1 5 1.8 30
2 5 1.8 45
3 5 1.8 60
4 5 1.8 75
5 5 1.8 90
6 5 0.9 90
7 5 1.35 90
8 5 2.7 90
9 5 3.6 90
10 6 1.8 90
11 7 1.8 90
12 8 1.8 90
13 9 1.8 90
*4 25km KITEESH
Table 4 Flight altitude parameters of 25 km
Parameters density/(kg-m™) DPw/Pa To/K
Value 0.03946 2511.18 221.649
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