ME 420 Professor John M. Cimbala Lecture 14

Today, we will:

Discuss subsonic versus supersonic wind tunnels and the effects of second throats and
supersonic diffusers
Do Candy Questions for Candy Friday
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SUlERfone  WIND TUNNEL
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Some pictures and diagrams of supersonic wind tunnels:

Adolph Busemann's early-1930's supersonic wind tunnel with adjustable second throat
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Variable-area-ratio nozzle via flexible hydraulic-actuated
ceiling and floor plates (USAF AEDC Tunnel A)
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Fixed nozzle blocks for M = 1.5 (UTIAS Rpt. 15, 1953)
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Three main types of supersonic wind tunnel:
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Diagrammatic layout of closed-circuit supersonic wind tunnel.
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Properties that increase
across the shock:
o Pr>P
e T5>T), thus:
o a;>ai
o hh>h
° m>pi
& >8]
o A, > A"

Next up: Quantitative analysis of normal shocks (Derive equations for ideal gases).

For now, though, know qualitatively how properties change across a stationary normal shock.

Properties that decrease
across the shock:

o M>,< M,

o Py <Py

* On < 01

o IH< T

Properties that stay the same across the shock:

o Tn=Ton
o 2= ho

* *
¢ a; = a

<y END OF EXAM 1 MATERIAL






