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Due Feb. 9
1. Air flow expands isentropically from a large settling chamber (TO=300K, PO=1,000 kPa) through a converging-diverging nozzle with an exit area of Ae=0.02 m2.  If the exit pressure is Pe=800 kPa and the Mach number at the throat (minimum cross-sectional area in the nozzle At) is Mt=0.8.  Determine (a) the temperature and pressure at the throat, (b) the Mach number at the exit, (c) the mass flow rate 
[image: image1.wmf]m

&

, (d) the throat area At, (e) the design back pressure of the nozzle in order to reach the design supersonic speed Pb, and (f) the design Mach number at the exit.
2. A converging nozzle feeds air steadily from the atmospheric condition (P=100 kPa, T=27°C) to a very large settling chamber with constant low pressure (Ps) as shown.  The throat (minimum) area of the nozzle is 10-3 m2.  Determine the mass flow rate through the duct if the settling chamber pressure (Ps) is (a) 100 kPa, (b) 30 kPa.  Also, in order to avoid the generation of shocks at the duct exit, what is the design chamber pressure?
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