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1. M#~tiJ (25%) 

• Mff Largrangian Method and Eulerian Method 

• (a) What is the Bernoulli equation? 

(b)~ffl Bernoulli equation r/.J,{&~~1.;r? 

( c) t.A pressure r/.J •'-15 Mf¥ Bernoulli equation pq 4'.t-~ 

( d) J-1. head r/.J ,a1.5 Mf¥ Bernoulli equation R 4'.t-~ 

• ffl ml% Mf¥ Developing flow, Entrance region tA a Fully developed 

flow 

• tt tB Shear stress ~ Pressure drop i& ;e. -tih M ~ :.$" r/.J 4t•t± tA Mf¥ 

Developing flow ~ Fully-developed flow r/.J ~ M 

• Explain the major loss and minor loss 

2. (20 %) 

1~ -t" ill Moody chart( 1' ½ ~ #.ra) , JE.Mf¥ i J:. .4ij:-1i ~titA a Moody 

chart r/.J ffl ~ 
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3. (25%) 

Experiments are being designed to measure the horizontal force F on 

a nozzle, as shown in the following figure. F = fn(V,,,Af>,p,µ,A1,Ai,L) 

Af> = P1 - P2 • Determine the functional relationship between the horizontal 

force F and the independent variables using dimensional analysis. 

A1 A2 

d1 L V1 -- - -- -
V2 

P1 X P2 

I( L .1 



iFJrJjI1,.11J}1J : .:c.a$!-i flt#~ i~~±#f. 0bl.(O531) 

~~# § ( ~~): m.fth ~ (3103) 

4. (30%) 

:ftl m tt1Mft~i¼(control volume method), ~41t*OOit.li~(cylindrical · 

coordinates)~~ a!; Navier-Stokes equation ° ( a is the normal stress and 

-r is the shear stress) 
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