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. BELF 30%
® [argrangian Method #1 Eulerian Method

® Streamline, Pathline, Streakline
® (a)What 1s the Bernoulli equation?

(b) % A Bernoulli equation #4918 3% A 457
(c) A pressure #)#8 2k #% £ Bernoulli equation & — I8
(d)2A head &4 #7 2k #2 #% Bernoulli equation P - — I8

® Fully developed and developing
® Major loss and Minor loss
® Boundary layer thickness and momentum thickness

2. (20 %)
X Z B Moody chart(i& 3% %) » L AR L5 — 18 %2 LKk Moody
chart &5 H £
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3. (25 %)

Consider a modified form of Couette flow in which there are two
immiscible fluids sandwiched between two infinitely long and wide,
parallel flat plates, as shown below. The flow is steady, incompressible,
parallel and laminar. The top plate moves at velocity V to the right, and
the bottom plate 1s stationary. Gravity acts in the -z direction. There is no
forced pressure gradient pushing the fluids through the channel. You may
1ignore surface tension effects and assume that the interface i1s horizontal.
The pressure at the bottom of the flow (z=0) 1s equal to P,

(a) List all the appropriate boundary conditions on both velocity and
pressure.

(b) Solve for the velocity field. [hint: Generate expressions for u; and u, as
functions of z]

Moving wall vV
h, /lnterface Fluid2  p,, s,
hl . Fluid-1 Pi1: Ky
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4. (25%)
Experiments are being designed to measure the horizontal force F on a
nozzle, as shown in the following figure. F= m(V,,AP,p,u, 4,4, L)

AP=P —P, .  Determine the functional relationship between the

horizontal force F and the independent variables using dimensional
analysis.
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