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1. P!ease identify the dash line enclos也d is a sy~em or a control yolume 

(a) Figure l(a) shows a fluid enters from sectωn 1 and leaves from s目 tions 2 & 3. (5%) 


(b)Figure l(b) show宮 apiston-cylind釘 four-strokeengÎne 、叫hinlet 叩dou川let during ope油tion(5%)
 

(a) 	 (b) 

Figure 1 

2. Water with density p=lOOO Kglm3 flows steadily through a 枷o dimensional, square channel of const<mt 

wi拙， h=75.Smm, with uniform velocit抗 U， as shown in Figure 2. The channel makes a 間。 bend 甘.， 

distorts the f10w to produce the li肘ill" vetoαty profile shown at the ex泣， with1 恤~2喘恥 

(a) Evaluate 叫，n ifU=7.5m1s (5%) 

(b) Flow at inlet is at P,=84 KPa (gage). Flow at the ex泣的 non-unifonn，且d at atrnospheric pr巳"ure 

The mass of ch茵茵el structure is Mc=2.05kg; the internal volume ofthe channeI is 0.00355 m3 Evaluale 

the force exerted hy the channel assembly on the supply duct. (20%) 

Figure2 

(背面仍有題目，請繼續作答)
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3. The contìnuîtyequatκnand!\avíer-S叫~~ Equations 1ur Nev.1oni血 fluidar夸 givenbelov. 
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…個叫S心心m叫師vative. Please de~心加 phYf.ical…ug 叫

由MNmdexpandthettem 口 
(b) .For incomprcs~ible flo叫 plcase rewrite 吐lecOntlnmty cq岫lion.15%) 

(c) Please reduce the Navier-Stokcs cqualions above and \Hite dO\\TI th~ Navicr-Stokes equatìons under 
incompressible f1 0v. with constant vi泌的 ityconJitlO田 (5%) 

(d) Pleas~ reduce the Navier-Stokes equations abo間組d 間ited仙n the Kavier-SlOke~ cquatiom undcr 
mωmpres~ible and imiscid ilow v. ith constdnt \"iSC05it)" conditions. (5%) 
(e)\1、rhat 15 caJ led for the simpJi fi~d -:\a"icr-Stokes cquation in problcm 3(d)? (5月夕。) 

4. Considcr two-dlmensional, stead)、山已 ompres~iblc f1 0w through the conve羽 cnt channel in Figure 3 

The velocity on the honzontal center1 mc (x-axis) is givcn by V "" r~ll- (x/ L)ll 

(吋Find the acceleration of particle moving along the center1 inc (5%) 

(b) For parl1c1c, locakJ at x=O at t~O， find the partlcle p凹ltJon 句“ afunctJonoftil1油 (5%) 

(c) 1; ~e p 叫沁n x~(t) m problem 4(b) , find out thc pa巾cle accelerationap i:!s afullctlOnoftimc (5 ,}"o) 

(d) Compare the pMticle acce1eration alλ""L by u~ing ~olutions inproblem 4(a) and 4(c) (5%) 
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left with a constant velocity u(ü) =ι1 

z. u(i-n=U, t' 

L 
11 '二 ι 甘心 

/1 X 

11(';: = [/1" 

Fig叮04 

(a) 	From 皂oveming equatlOns of the stcady t、，vo-dimcnsional in叩mprωslble 00叭 derive the necessan' 
govemmgec叫!ion for the Couette f1 0w by a的summgδ(.)1街 =0 (IC仇) 

(b)The veloci仇 field isv=ui +η! 行ndoutvel叫itypro fi1eof u=f(y/H) ， 尺巾ereHisthedistance 

bet\.\'een 1\', 0 paral1d platcs. (10%) 

「
 


