ME433, hw 1, due Wed. 29 June by 4:30pm

Problem 1: Ex. 4 p. 55 Dixon. Note: use steam tables.
Problem 2: 
At what flow angle will the flow become just sonic downstream of the variable-setting-angle nozzles of a high pressure turbine? 

The annulus into which the nozzles discharge has a shroud diameter of 283 mm, and a hub/shroud diameter ratio of 0.85.
The mass flow is 8 kg/s; the stagnation temperature and pressure at nozzle exit are 1550 K and 15 bar; γ (ratio of specific heat capacities) is 1.4.

The flow enters the nozzles without swirl.

Problem 3: 
At the inlet of an air compressor the area-averaged velocity is C1 =300 m2/s, the flow area is A1 =0.08 m2, and the environmental temperature and pressure are atmospheric at Ten =300 K and Pen =100 kPa. 
The compressor blading delivers 3 MW of work to the working fluid. 

Assume the air is a perfect gas with γ (ratio of specific heat capacities) equal to 1.4.

Evaluate:

a) the stagnation and static pressures, temperatures, and densities at inlet;

b) the maximum stagnation pressure P02max that can be reached at the outlet;

c) the entropy generated by irreversibility, if the actual stagnation pressure reached at the outlet is P02=0.97*P02max.

