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Aerodynamic Design of

Intakes and Propelling Nozzles




Intakes

-——.—J P,

| oo 1 ..
2

(2) Low Supersonic

Mg ~ 04

i
oo 1

flow retardation for subsonic, transonic and supersonic intakes.



Subsonic Intakes
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Subsonic Intakes

1:0

< ;
fo'o}

= TpR

(0¢]
o
o

Intake Efficiency 7, = 1:0

/

AN
AN

_—
L
/]

NN

\

w

=
=~
i S e

A\

AN

N

&
[\

\

N

Pressure Recovery Factor, Igz/ P0

NN

N

L

0

‘|.

0 My

AN

2-0

oAV N

30

Relationship between M, and m,o



Subsonic Intakes
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Subsonic Intakes
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Subsonic Intakes
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Loss and Recovery Chararcteristics of subsonic Intakes
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Subsonic Intakes
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Subsonic
Intakes
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Intakes
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Captured Exfernal flow
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Transonic Intakes
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Transonic Intakes

I 1

Normal shock
- from tables

1.0 Feriction” (duct)
- calculated

Friction (approach)
- calculated

interaction X
0.8 Entry shape - by diffe\rence )
TR Y N
AN

TITITTTI T Experiment
(optimum recovery

Ram efficiency ¢ h M)
at eac
©

;'qR = (P = by} /(P - by

1.4 1.6 1.8

06 08 10y 12
o

Breakdown of loss at subsonic and supersonic speeds.

16



Supersonic Intakes
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Nozzle Design Details
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(A) Supersonic nozzle configuration with afterburning: (1) seconcary flow,

(2) outer case of engine, (3) movatle primary nozzle shown atmaximum
area, (4) primary flow, effective throat, (5) movable secondary nozzle show!
at maximum exitarea, (6) mixing layer between primary and secondary
streams, and (7} supersonic primary flow.

(B) Subsonic nozzle configuration with no afterburning: (8) primary nozzle at
minimum area, (3} separation point of external flow, (10} secondary nozzle
atminimum area, (11) sonic primary stream, and (12) region of separated
flow in external flow.

C) Subsonic nozzle configuration, no afterburning and blow-in door in use:
(13) tertiary flow of amaient gas into nozzle, { 14) blow-in door, inflow
configuration, {15} reversible hingeatch, (16 movable secondary nozzle,
and (17) separation point of extermal flow.

24 as) (16) () Ejector Nozzle Configuration
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Veaxial = Vo cos aj
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