Homework 6: AE302, High-Speed Aerodynamics
March 11, 2009
Due: March 18, 2009, beginning of class

Problem 1
A converging-diverging channel has a cross sectional area at the exit given by Ae=0.5 m2 and a throat area of At=0.25 m2. The reservoir pressure is p0=105N and the static pressure in the exit is 0.6*105 N. For this pressure difference the flow will be supersonic in part of the diverging section and a shock will also form in the diverging section. Determine A/A* at the shock location.
Notes: 

· You will have to use an iterative (trial and error type) procedure to find the shock location. You have to try a shock location; then compute the exit pressure with this shock location and adjust the shock location based on the difference between the pressure you calculate and the pressure that is given in the question. 

· The shock changes the total pressure. This means that At is no longer A* for the flow after the shock! Take this into account in your calculations.


Problem 2
Consider a fully subsonic flow in a converging-diverging channel. The cross section at a point 1 upstream of the throat is A1=1m2. The Mach number and static pressure at cross section 1 is M1=0.3 and p1=0.8*105 N/m2. If the cross section of the throat and exit are At=0.7 m2 and Ae=0.85 m2    Calculate:
1. M and p in the throat.

2. M and p at the exit












