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1. (a) A虹iangul訂 access port must be provid吋姐也e side of a form c扭曲扭扭E liquid cone.呵te. Usi且g the coordi且ates

and di血ensio也 show且詛 Fig. 1，由他咽i且隨也e res叫個且I fo叩e 也at 也ts o且也e port a且d its poi且t of appli臼討個． τ'he

specific weight of liquid concrete is 2.5. (5% for each 組swe巳 10% 恆的！al)

(b) As Fig. 2, the water flows at low speed 也rou甚h a circular tube with inside diameter of 50 = A smo。他ly

contoured body of 40 m且 dia血eteris held 扭曲e end of也e但be where the water discharges to g旭必sphe咽. Neglect 

血c世onal e屁巴ts 品d assume uniform velocity pro血es at each section. Determine 也e pres阻e measured by the gage 

祖d the force required to hold 也s body. (5% for each answer, 10% 旭 total)

y 

Fig.2 

2.τ"he temperature field around Taiwan are decreasing from sou也to no地（shown as Fig. 3, assu血e there is no elevation 

di宜erence of temperature). We release a soundi且g balloon follow 也e wind flow to measure the rate of change of 

tempera如re. Please find 也e rate of change of temperature when the wind speed and direction sh。wn as follows: 

(a) No此hea叫ind, wi且d恥ed is ..／互 mis, the te血.pe1' ire血臨U臨·ed by the sour 

(10%) 

(b) Southeast wind, wind speed is ..J2 mis, the temperature cli:fferen臼 measured by the sounding balloon 

is0.5 × 10斗。Cls. (10%) 
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Fig. 3 
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3. Awi且d g組間torwi也 a 30岳-dia血et釘 blade span （：站到g. 4)h晶 acuι旭 wi且d speed （副nimum speed for power 

genera世吟吟。f7mph, at w趾ch velocity the 個rb包e geD,era胎s 0.4 kW of elec仕ic power. Determi且e:

的 Thee血ciency of也ew包：d turbine司generator unit. (10%) 

。） The horizon個l force 位前tedby也ewind on the supporti且gm血t of也ew旭d turbine. (10%) 

Take 也e density of air to be 0.0761恤Jft3 Stre叩lineρ

1 血ile= 5280 丑， g= 32.2 ft/s2，凹＝η7筠峙帥 ／少一γ
p油田 // 
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4. As shown in也e figure below, incompressible E世d wi也 density P. 組d viscosityµ is sandwiched between 

中
two 姐姐tep削lel flat plates.τ'he fluid is su均ected to pressure gradient 一. The distance betwe扭曲 two

dx 

flat plates is h﹔也e bo甘om plate is s個世on訂y﹔如d也e top plate is mo討ng with a const祖t velocity of U. 

(a)D甜ve也e simplified gover祖ing equation of也eflow. （草%）

(b) Find the velocity distribution u(y). (5%) 

(c) Find也e ininimum pressure gradient for the flow st訂出gtorev位seat也.ebo肘。mplate. (10%) 
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5. The velocity profile of a flat-plate bou且dary l叮叮宜。w can be expressed 街：

I 3 y 1 ( y 13 I 
u(y)=Uol 一一一卜仆，wh闊的 is const組t free-stre阻veloci紗， andδis bound叮﹒layer出ckrn的s. Find 
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