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Effect of Propellant Equivalent Ratios on RDC Outlet Flow Characteristics

YAN Chang, HAN Qixiang
(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: In order to study the characteristics of the combustion chamber outlet pressure and temperature at
different equivalence ratios, adopting the rotating detonation combustor (RDC) model with multi-hole
injection, acetylene as the fuel and air as the oxidizer, pressure and temperature distribution uniformity,
pressure ratio, injection pressure ratio and so on are analyzed. The results show that keeping the mass flow
rate constant, with the increase of the equivalent ratio, the combustion conditions of RDC gradually change
from lean fuel to rich fuel, the uniformity of outlet pressure and temperature will first become better and then
worse, and the pressure ratio first increases and then decreases. When the equivalent ratio value is 1, the
combustion chamber is a double-wave propagation mode. And uniformity of the outlet pressure and
temperature is the best, the minimum CV and 1-CU value is 0.57 and 0.52, the minimum distortion
coefficient and OTDF value is 2.936 and 0.36, and the maximum pressure ratio value is 1.13. However, the
equivalent ratio has a limited effect on the pressure ratio enhancement.
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Table 1 Constants in Arrhenius formula

A, b, E./(Jkg 'mol') R/(Jkg 'smol ')

3.655e10 0 1.256e8 8.314
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Table 2 Simulated conditions
1 0.7 50 0.05 0.220
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Table 3 RDW parameters under different equivalence
ratio conditions

Mtk AR CRBImEE AR WE(E R
ER & KJE/kPa JKEJ1/MPa #&E/K &E/mm

0.7 M)k 453.39 216  3417.36 28
1.0 Wik 487.92 243 4594.92 20
1.3 400.38 2.54  4723.22 29
1.5 gk 418.76 2.80  4953.04 30
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Table 4 Total pressure parameters of RDC outlet under

different equivalence ratios

ME  HmOoRk HOoRdN BOFEY BORE
ER MUE/kPa  MJE/kPa  EJE/kPa WSS %K
0.7 1090.24  109.79 320.05 3.063
1.0 1180.92  124.87 359.64 2.936
1.3 1263.21  114.72 370.26 3.102
1.5 2617.68  114.40 475.32 5.267
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