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ABSTRACT

In present study, a supersonic inlet for dual mode ramjets or RBCC/TBCC engines with a wide
range of flight Mach numbers is designed. A conical variable inlet configuration is chosen for the inlet
design. Geometric relations with angles of compression cones and conical shock waves are used for
the design of the inlet configuration. The performance of the supersonic inlet is confirmed by the

numerical analysis. The capture area ratio is maintained around 100% from Mach 3 to 8 conditions.
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(c) High Mach number

Fig. 1 Operating scheme of the variable conical inlet.
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Fig. 2 Configuration of shock waves and compression
cones at design Mach number.
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Table 1. Inlet design parameters.

Parameters 61 52 63 l

Values 11.5° 20° 29.9° 10

Table 2. Shock wave angles according to the flight
Mach number.
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Table 3. Central body displacements according to the
flight Mach number conditions.

3.0 227° | 371° | 538° 30 0 0 1008
4.0 18.8° | 322° | 47.3° 40 0 0 412
5.0 16.9° | 29.6° 44° 5.0 0 0 0
6.0 15.7° 28.0° 42° 6.0 22.2 44 29.1
7.0 14.9° | 269° | 40.6° 7.0 38.2 7.6 50.1
8.0 14.4° | 262° 39.7° 8.0 50 10 65.5
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Fig. 3 Mach number contours around the inlet
according to different flight Mach number.
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Fig. 4 Static pressure contours around the inlet
according to different flight Mach number.
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Table 4. Quasi-1D
comparisons.

analysis and CFD results

Inlet Mach number 3.0 5.0 8.0

Outlet Mach
number (Q1D)

1.95 2.96 3.88

Outlet Mach

2.8 2.93 3.3
number (CFD)

Total pressure
recovery (Q1D)

0.97 0.87 0.59

Total pressure

0.94 0.81 0.32

recovery (CFD)
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