Homework 1: AE302, Aircraft Propulsion Systems
September 6, 2007
Due: September 13, 2007, beginning of class

Problem 1:  Chapter 2, problem 7
Problem 2: 
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A water jet is impinging on a curved surface as shown in the figure below. The water-jet mass flow rate is, 
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, and it is exhausted through the nozzle at velocity, u, and it leaves the plate at angle, θ.
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a)  Assuming no friction losses and neglecting gravitational forces,  derive a 

     formula for the forces Fx and Fy at the base.

b) Calculate the magnitude of the force on the tap.

c) How much will this force change, when the turning plate is not present?

Problem 3:

An aircraft equipped with a turbojet engine rolls down the runway at 150 km/h. The engine consumes air at 50 kg/s and produces an exhaust velocity of 150 m/s. 

a) What is the thrust of this engine?

The engine can produce a reverse thrust if the jet is properly deflected.

b) What are the magnitude and direction if the exhaust is deflected 90 degree without affecting mass flow?
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