Homework 8: AE430, Aircraft Propulsion Systems
November 29, 2007
Due: December 4, 2007, beginning of class

Problem 1.

A single stage compressor rotates at 4000 RPM. The incoming flow speed is cz=40 m/s, the rotor average radius is rm = 0.25 m, and the rotor blade consists of a symmetric airfoil shape oriented at 60 deg (β2=600). Also ηst=0.85, γ=1.4, cp=1.004 kJ/kgK, and T0,1=300oK. 

a. Draw the velocity diagram for the rotor 
b. Calculate rotor angle β1
c. Calculate stagnation pressure ratio P02/P01 
d. Calculate torque and power requirements 
Problem 2
 The axial velocity across the second stage of an axial compressor is cz= 120 m/sec, the average radius is rm = 0.4 m, and the stagnation temperature ahead of the rotor is To = 300oK. If the compressor rotates at 5000 RPM, the angle α1= 25 deg, and β2 = 30 deg, calculate: 

a. The angles α2 and β1. 

b. The torque required to drive the rotor.

c. The stagnation pressure rise p03/p01 across this stage. (ηst= 0.98, cp= 1.004 kJ/kgK, γ = 1.4). 
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