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Unsteady flow simulation of contra-rotating propfans using
immersed body-fitted grids boundary method
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Abstract; An unsteady numerical simulation of the transonic flow of a full-circumferen-
tial blades of contra-rotating propfans was carried out by using the immersed body-fitted
grids boundary method and' the developed CFD program. The flow chart of this program,
grid generation strategy and flow solver principle were introduced. The influence of unstead-
y interaction of tip and wake vortexes on the front and rear rotors was analyzed. The un-
steady fluctuations of ‘the thrust, power and propulsion efficiency of the contra-rotating
propfans were calctulated and compared with the corresponding results of NUMECA simula-
tion. The difference between thrust and efficiency of the rear rotor simulated by those pro-
grams was more than 10%. Compared with NUMECA'’s single channel steady simulation of
contra-rotating propfans, the proposed method and program had more accurate simulation results

and extremely convenient grid construction when using the the same order of total grids number.
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Table 1 Designed parameters of contra-rotating propfans
ZH At
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VIR 1.504 1.170
RILH / (m/s) 236. 1 236. 1
CATHEE/ (m/s) 236. 1 236. 1
KR/ m 0.311 0.311
biidiER 3. 14 3. 14
BB 0.232 0.232
E AU 8 6
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Fig. 2 8X6 blads geometry of contra-rotating propfans
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Table 2 Equidistant surface body-fitted grid numbers

of contra-rotating profans
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Fig. 17 Contra-rotating profans front rotor unsteady
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flow field and single rotor by IBFBM compared with
pressure field and shock wave of of contra-rotating

profans steady flow field by NUMECA
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Table 5 Comparison of time-averaged thrust,

power and efficiency of front rotor

R6 EREETEAHEN IRSHEHIEMITLE
Table 6 Comparison of time-averaged thrust,

power and efficiency of rear rotor
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Fig. 18 Evolution of the single blade load coefficients

and power coefficients with time
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