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ONLINE COURSE

HOMEWORK 1
Due Date : November 26, 2020
1-) The following flow-field is considered for -(<x<( and -(<z<( (A and B are constants): 
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a) Give an expression for A and B to define a physically meaningful flow.
b) If the total flow velocity is equal to 1 m/s at x=1 m. and z=1 m., what is the relationship between A and B? 

c) Is the flow irrotational or rotational?

d) Calculate and draw the particle trajectories.



     (25 points)
2-) It is known that the velocity potential of the flow-field you determined above can be expressed as:
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a) Determine C.

b) Determine and draw the fluid velocity and acceleration velocity vectors at points A(x = z = 1 m.) and B(x = z = 2 m.). Draw also the flow streamlines through points A and B. What are the angles between the fluid velocity and the acceleration vectors at these two points?

c) Determine the difference in pressure between points A and B (ρ=1000 kg/m3). Consider that A and B lie on the same horizontal plane.

     (25 points)
3-) A flow-field is given by the following velocity potential, ( (-( < x < ( and 

-d < z < 0):
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where d and L are known and k is a constant.

a) Determine k in terms of the given constants.
b) Determine the level z=constant on which the vertical velocity w is equal to 0 for all x. What does this level represent physically?


     (25 points)
4-) A 2-D vortex of strength ( and a 2-D discrete source of strength Q=( are 0.5 m. apart inside an unbounded horizontal fluid domain. 
a) Determine the location of point(s) in the vicinity of the two singularities where the pressure is equal to that at infinity.
b) Do the same above in case of ground effect and for very high speed free surface effect? (Both singularities have a height from ground, h=1 m.)






      




     (25 points)
5-) Do the homeworks given in class.



               (100 points)
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