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1. L 3HE (30%)
Largrangian Method
Eulerian Method

Streamline, Pathline, Streakline

(a)What 1s the Bernoulli equation?

(b) & A Bernoulli equation #948&3% A& {7 ?
(c) LA pressure ##3 2k #2 8 Bernoulli equation A & — I8
(d) XX head #4325 42 # Bernoulli equation /& — 38

B [ully developed and developing

B Major loss and Minor loss

B boundary layer thickness and momentum thickness

2. #| A dimensional analysis #& Two dimensional N-S Eqgs (% Eq. (1)) #
1t 5%, Boundary layer Egs (%v Eq. (2))it 4% #i boundary layer thickness $i
Re &9 12 (20 %)
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3. (20 %)

Water enters a tank of diameter D, steadily at a mass flow rate ofn,, .
An orifice at the bottom with diameter D allows water to escape. If the

tank is initially empty, (a) determine the maximum height h,,,, that the
water will reach in the tank; (b) obtain a relation for water height z as a
function of time t. '

Assumptions: a. The orifice has a smooth entrance

b. All of the frictional losses are negligible

c. D,>>D
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4. 30 %

Develop the differential equation for conservation of linear momentum (i.e.
Navier-Stokes equation) in cylindrical coordinates by applying the control

volume method to an infinitesimal control volume of dimensions rd@,dr, d- .

(o 1s the normal stress and ¢ is the shear stress)
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