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(10%) Define (a) displacement thickness, (b) hydraulic diameter, (¢) stagnation pressure, (d) cavitation.

(15%) Determine the maximum wall shear stress for fully developed laminar flow in a pipe of diameter
D with fluid properties pand p given.

(10%) The expression V =10xi — 10y j is said to represent the velocity vector for a two-dimensional

incompressible flow.
(a) Check it to see if it satisfies continuity.
(b)Check it to see if it is irrotational.

(15%) A two-dimensional incompressible flow is represented by the following stream function:
o(xy) =x — 3x* — 30 + 3y

(a) Determine the equation of the streamline passing through the point (1,2).

(b) Calculate the magnitude of velocity at the point (1,2).

(c) Show that the direction of velocity is perpendicular to the direction of Vg at the point (1,2).

(15%) A wind tunnel can deliver air at a maximum speed of 80 m/s. What is the span of a model plane
when the prototype plane has a span 8 m and it is designed to fly at 90 mph?

(10%) Oil with density of 900 kg/m’ and viscosity of 0.01 N's/ m? flows in a 400 m commercial steel
pipe 0.2 m in diameter at a rate of 0.3 m’/s. Determine the pressure drop along the pipe.

(13%) FaEAeg EE B 8 MR V=2m/seci WBB MRV =
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2 m/sec 2 m/sec




KEIARE A+ BEEWRAELEARSHEE

FRAABAEHE R 5« A AR T R BT T P %92/28
3.hRER ATRLZACHZEREZER ATMERAFHE; TUEAFHESR-
(33 A v

8. (12%) B.49i3F V = Cy(2h-y)i 3% 83 Navier-Stokes FREXERCH - HPC=f(y,wd),y  tbkE=E °
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