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Numerical research of two-dimensional flow path in ram-rotor
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Abstract : According to the dessgn. methodof.2D supersonicinlet , a kind of 2D flow-path
of aranrrotor.is designed. The 2D-Reynolds-averaged Navier- Stokes equations and the Spal-
art-Allmaras turbulent model are adopted to smulate the flow field of the designed 2D flow-
path of the ramrrotor., The influence of rotational speed and the back pressure on the struc-
ture of shock wave ,the characteristic of inner flow and the performance of the ram-rotor are
researched. _lt-has been found that the design method of the ram-rotor flow-path presented in
this paper isfeasble. The shock wave systemin theflow-pathis smilar to that in the 2D su-
personic inlet. The differenceis that the shock wave in the flow-path is curve shock wave,
and the shock wave in the 2D supersonic inlet isline shock wave. The back pressure and the
rotational speed have great influence on the performance of the 2D flow-path.
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Fig. 1 Schematic diagram of ram-rotor structure

i T |
M 1
kb \ | Edk

N N [

[

(b) e wh T T 46 % 1300 Cif it

P27 i o 4 % 1 0 30 9 4 /s R P
Fig.2 Change of the flow-path
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Fig. 3 Designed 2D flow-path of ram-rotor
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Fig.9 Static pressure distribution of the bottom wall of the

2D flow-path at design point vs central angle
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2D flow-path at design point vs-central angle

Table1 Performance parameters of the 2D flowpath at 'design point

Fig. 10  Static pressure distribution of the top wall of the
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Fig. 13 Total pressure recovery of the 2D flow-path
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Fig. 17 Kinetic efficiency of the 2D flow-path

vs back pressure
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Fig. 16 Averaged relative Mach of the 2D flow-path

at exit vs back pressure
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Fig. 19 Relative Mach contours of the 2D flow-path at different back pressure
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