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1. BELF (25%)
B Largrangian Method and Eulerian Method
M (a)What is the Bernoulli equation?
(b) & A Bernoulli equation &R 3% & 177?
WS K ko ) 2 U B3 fully developed condition

B Major loss and Minor loss

M boundary layer thickness and momentum thickness

2. (20 %)
%% % Moody chart(f & +#4m) » ¥ #FFE L& —18 52X R Moody

chart &5 A iR

3. (15%)
Describe and derive the Reynolds Transport Theorem (3% 4aif ¥ i842)
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4. (20 %)

For a horizontal T through which water (density = 1000 kg/m3) is
flowing, the following data are given: Q;=0.25 m*/s, Qz=0.1 m’/s, p1=100
kpa, p=70 kpa, ps=80 kpa, D;=15 cm, D=7 cm, and D5=15 cm. For

these conditions, what external force F=F,i+F,j in the x-y plane

(through the supporting devices) is needed to hold this T in place?
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5. (20 %)

A laminar boundary layer velocity profile is approximately by

§o[-(5f5) o ysome

u
—= for y>6
U Yy

(2) Show that this profile satisfies the appropriate boundary conditions for
the boundary layer;

(b) Use the momentum integral equation to determine the boundary
thickness, &



