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• At-ff Largrangian Method and Eulerian Method 

• (a)What is the Bernoulli equation? 

(b)fl.iffl Bernoulli equation ag1~1:tl~1uJ? 

(c)J.-X pressure ag.fhtJJrM-ff Bernoulli equation ~4i}-:r~ 

(d)t.J. head ag.fhtJJrM-ff Bernoulli equation ~4i}-~ 

• m Ill ff-5 At-ff Developing flow, Entrance region tJ. ,& Fully developed 

flow 

• tt tll Shear stress ~ Pressure drop i{} ~ -tw foJ 1)--~ ag 4t •ti. tJ. Mff 

Developing flow ~ Fully-developed flow ag ~ ~ 

• Explain the major loss and minor loss 

2. (20 %) 

tiei ;t tll Moody chart( 11 i tf tm) ' 3tM-ff Ill J:. 4ii:- -100 $-it tJ. ,& Moody 

chart ag ffl 3! 
\ , 
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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(T7i,M,p,µ,Ai,A 2 ,L) 

~P = P1 - P2 • Determine the functional relationship between the horizontal 

force F and the independent variables using dimensional analysis. 
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4. (30%) 

;¥1 Jij ;J:~ iritl ft;ft i¼( control volume method) ' t~41t ~ IE #".JiAl( cylindrical 

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

r is the shear stress) 
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[Hint] 
2 

av,. a,.,.=-p+ µ-
8r 

2 (
1 8v0 v,.) O'ee =-p+ µ; 80 +7 

av 
O' =-p+2µ-z 

zz az 

r,.8 =re,.= µ(rj_(ve)+.!. av,.) ar r r 80 

'ez =rze =µ(ave+.!. avz) az r 80 

'rz = 'zr = µ(av,. + avz) az ar 


