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1. L (30%)
Largrangian Method
Eulerian Method

Streamline, Pathline, Streakline

(a)What is the Bernoulli equation?

(b)J& A Bernoulli equation &4 1% 2% A 4772

(c) LA pressure &4 #7, 2k #2 %2 Bernoulli equation P§ 45— 18
(d)2A head &9 #7 25 A2 42 Bernoulli equation P34 — 78

B Fully developed and developing

B Major loss and Minor loss

B boundary layer thickness and momentum thickness

2. (20%)

(1)#% 48 Moody Diagram

(2)30 BA R 3545 BL L B 1% 0 Bl 1%
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3. (20 %) | o

Consider fully developed flow between two infinite parallel plates
separated by distance h, with the top plate moving and the bottom pléte
stationary as shown below. The flow is steady, incompressible, and two
_dimensional in the xy-plane. With the aid of dimensional analysis,

determine the x-component velocity u as a function of viscosity ., top

plate velocity V, distance h, density p, and distance y.
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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,dz .

(o is the normal stress and r is the shear stress)

[Hint]

Tvo =T = ﬂ[”i(v_a] +l_6_v_r)
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