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Kerosene/O, Pre-mixed Flame
WANG Enging' ,RAO Dawei’, LIU Xiaozhen® , WANG Peng’,LIU Yu’,ZENG Wen’

(1. Sichuan Turbine Research Institute ,Chengdu 610500,China;
2. Key Laboratory of Advanced Measurement and Test Technique for Aviation Propulsion System ,
Shenyang Aerospace University ,Shenyang 110136,China;
3. Aero Engine Research Institute .Shandong University of Aeronautics , Binzhou 256603 ,China)

Abstract ; In order to obtain the unstable combustion characteristics of RP-3 aviation kerosene,exper-
iments are carried out in a constant volume chamber to study the unstable combustion process of RP-3/0,
premixed flame at initial pressures of 0. 1 MPa,0. 2 MPa and 0. 3 MPa, initial temperatures of 420 K,
450 K and 480 K and over a wide equivalence ratio range from 1. 0 to 1. 7. Results show that with the in-
crease of initial pressure and equivalence ratio, the flame front obviously changes from smooth to folded,
and cellular structure appears inside, which indicates that the flame tends to be unstable. The study on
initial radius of transition acceleration indicates that with the increase of initial temperature,initial pres-
sure and equivalence ratio decreases,which means that the instability of premixed flame is advanced. By
calculating the disturbance growth rate and analyzing its influence on flame stability,it is found that the
effect of mass and heat diffusion on flame stability is dominant,and the effect of hydrodynamics is sec-
ondary. The mass-thermal diffusion mainly depends on the molecular diffusion term. With the increase of
the equivalence ratio,its value changes from negative to positive, which indicates that the molecular dif-
fusion has an enhanced effect on the instability of premixed flame.

Keywords: RP-3 aviation kerosene; unstable combustion; initial radius of transition acceleration;

mass-thermal diffusion;hydrodynamics
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