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Homework 7.1, Part 1

Assume Axi-Symmetric Conical Spike Inlet:
15o Spike Half Angle
40 cm Inlet Half Width

à Calculate: 
Shock Angle (b)
Radial (R), Longitudinal (x) Distance from Spike Tip to Cowl Inlet
Mach Number, Total, Pressure, Temperature Ratio Distribution vs. q at Cowl Inlet
(1)à(2) 
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Homework 7.1, Part 2

• Calculate Area-Weighted Mean Mach Number, Pressure Ratio at Cowl Inlet (1) 
à (2)

1
2

M =

2π ⋅ MθR ⋅sinθ ⋅R ⋅dθ
θcone

β

∫

2π ⋅ R ⋅sinθ ⋅R ⋅dθ
θcone

β

∫
=

2π ⋅R2 Mθ sinθdθ
θcone

β

∫
2π ⋅R2 cosθcone−cosβ( )

=

Mθ sinθdθ
θcone

β

∫
cosθcone−cosβ( )

= 5.97553⋅ Mθ sinθdθ
θcone

β

∫

Example … 
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Homework 7.1, Part 3

• Based on Mean Conditions at Cowl Inlet, Calculate 1-D Mach Number, 
Compression Ratio, Stagnation Pressure Behind Normal Shock (2), Relative to 
Freestream

• Compare to 2-D Inlet Solution from Problem 4.3

• What is the Optimal Cone Angle for Minimum Stagnation Pressure Loss 

1
2
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Homework 7.1, Part 4

• What is the Optimal Cone Angle for Minimum Stagnation Pressure Loss

• Compare Optimal to 2-D Inlet Solution from Problem 4.3

1
2
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Homework 7.1, Part 1

β= 39.43515o

1
2

x 

R

x= 40cm / tan
π
180

39.43515o
⎛

⎝
⎜⎜⎜

⎞

⎠
⎟⎟⎟⎟= 48.6359cm

402 48.63592+( ) 0.5 = 62.9718 cmR= x2+ y2 =
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Homework 7.1, Part 1

• Properties Behind Oblique Shock Wave and Cowl Inlet
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Homework 7.1, Part 2
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Homework 7.1, Part 3

1
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Homework 7.1, Part 3
Compare to 2-D inlet, with 15 Degree Ramp Angle

Inlet b, deg M 1 M 2

2-D 55.984 1.122 0.895 1.302 2.800 0.956 0.954

3-D 39.435 1.581 (max)
1.449 (min)
1.505 
(mean)

0.674 <
0.699 < 
0.720

1.194 (max)
1.446 (min)
1.336 
(mean)

2.283 <
2.954 < 
3.282

0.999 0.902 <
0.928 <
0.945

p1
p∞

p2
p∞

P01
P0∞

P02
P0∞

• Slightly Higher Compression, Slightly Larger Stagnation Pressure Loss
• Significantly Higher Capture Area for given Max Lateral Dimension
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Homework 7.1, Part 4, Conical Inlet
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Homework 4.3, 2-D Inlet

11

θOPT ≈12.4
O




