Compressible Flow — Converging-Diverging Nozzles




Compressible Flow — Converging-Diverging Nozzles

For air:
k=1.4, R=287 J/(kg.K) = 53.3 (ft.Ibs)/(Ibm.degR) = 1716 ft*/(s>.degR)

1D, steady, adiabatic flow of a perfect gas with no work other than pressure work
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1D, steady, isentropic flow of a perfect gas with no work other than pressure work

k-1, )" T k=1
£=(1+—M32J and p—=(1+—j (for air (kair = 1.4), p*/po = 0.5283)
P, 2 P, 2
£:(1+k;MazJ and p—=(1+uj
P, Py

Normal Shock Relations
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Compressible Flow — Converging-Diverging Nozzles
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2 Mae < 1=>pe=ps

3 Makt < 1 => pr = ps; flow is now choked since Mar = 1

5 Mae < 1=>pe=ps
6 Maker > 1, Mag2 < | => pr2 = ps

7 Mak > 1; over-expanded flow (pz < ps)

4 Mak > 1; perfectly-expanded flow (p£ = ps)

8 Mak > 1; under-expanded flow (p£ > ps)
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