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1. [Equation/Brief Answer * 50 % : 8@ 5% + 1@10%]
1). Continuity equation in a two- dimensional incompressible flow.
2). Bernoulli equation in a two-dimensional incompressible flow.
3). Navier-Stokes equation in a three-dlmensmnal flow for a viscous fluid.

-

4), Reynolds number.

5). Froude number.
6). Terminal (fall) velocity.
7). What is a Venturi meter?
8). State the three laws of similarity in
modelmg a prototype condition.
9). Derive a theoretical formula for flow 0
through a triangular-notched weir (4 &). [10%]

oyt EE [(504)
2. [Hydrostatic force : 10%]

A water tank as shown’is completely filled with ,
water with density 1000 kg/m®. Calculate the total ’ 8
water force on the slanted side wall ABCD of the
tank and the location of this foree. ‘ ‘ A

Im

20%)

3. [ Momentum equations : ‘
" Water flows through a horizontal Y-branch section as

R
Vi

_-i {’c;) -

shown. Determine the force components required to 1

hold the Y section in place, for a one-dimensional : 3 o A @

steady flow without internal friction losses. The gage - diameter E §em di_ammr

pressure at section 1 is 30 kPa, with volumetric inflow ‘ o

15 liters/s, outflow at section 2 is 10 liters/s, and water- C10em e .

density is 1000 kg/m’. dameter o )Py =30 kpa.
L%

4. [Dimensional analysis and snmhtude 20%]
Air flows with an average velocity of 10 m/s through a circular pipe having diameter of 250 mm,
under the condition at 1 atmospheric pressure and 20°C.

(1). What must be the average velocity in a model of this flow to be reproduced in a water pipe of
60-mm in diameter, if the flow is dynamically similar to the prototype?
(3). Find the pressure drop in the prototype, if the pressure drop in the model is 200 kPa.
[Hmt 1: In (1), equate Reynolds number for the prototype and the model; and in (2), Ap ~ pV'*.]
[Hmt 2: Given kinematic viscosities =1.51 x 10° m¥s, Viaer = 1 X 10%m%s;

densities : pa.r =1.204 kg/m’, pwm, =998.3 kg/m’}




