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--- Some intòrmation 

Thotth 3sofl岫阻岫巾叫吋缸呵叫叫州向坤蜘， "n be咖叫吋by Ö~04加叫叫恤諂岫恤岫剖帥 y yo-…阻 悄州叫血恥 叫 h 吶 

Fresh 鴨 a 叮r'skinema ov缸'e 叫"也 叫"臼sity= L1 2E-6m2旭曳，1 densit}月=l ，OOOkg/m1 

Seawater'skinem倒也'"血síty= 1.18E-6m2Is， dα1S ity = 1,050kgim3 

The gravity acceleratωn=9.8m1s2 

1. [1 0%] Howis a fluid's viscositydefin叫?(5%) 、間的的 the definition ofN凹toruan fluids? (5%) 

2. [25%1 [Hydrostatics + Hydrodynam回] 
Consider a spherical buoy having a diamet叮 of l .5m and 凶

阻chored to the sea 恥 or with a cable as shown in tlJC figure. Tbe 三立一一一一
/一- Buoy

b山y weights 750N without alr. T出 density of aiI inside the b叩y 髓，、/ 

1.23kglm3 岫ume lhe cable is n叫rully blloyant. Determine: (a) the l J 
ωyant force of this bl蛤y(2%)， 

可一-c曲letotal weight ofthe buoy (3%), (b) the bu，	 1"一一 
1/ r- Seafloor(的 thet個S的non thecable(卦。	 vr一 

Ifa horizonlal curr間.t flows by this 恥。yat 1. 5m1包， wha此 i3 (d)the 717η*1m-

Reynolds number oftbe buoy (5%), (c) the drag furce acting on thc 

buoy, ifthe drag 即etlicie吋峙。 2?(7%) (句Wh" 的 theinc1inedaηigle 

ofthecableth間。 (3%) 

3 	 日5%J A subrnarinc is deslgned to move through the seawater in the Pacific 0間叩"由， d中，th of 

450rn with velocity of 14,Orn/s. (吟 Determme the pressure at 恥 stagna包叩 point at bow ρ%) (b) 

What principle is the 叫U紋的n used 位。間Jve (a) based on? C'ons釘vation ofwhat? 行均(吟Whatare 

the~羽urnptions bchind this 呵uation in this problern?β%) 

4. [10%] About pot四川<ù fl叭刊 (ideal i1uid) 

(a) Whatarethea錯U四ptions ofpotential f1ows? l4%) 

(b) Ifideal tluid is not r且list此， why 倒ld how 1~ it u~ed in engineer旭gproblerns?(6%) 

5 	 仆伊%] The vclocity components in an illcompresslble, two+dimensωnal f10w field are given by the 

開U前ions: u=6:吵 V~3(X2_1). (a) Does 吐 satisfY∞nserv叫mnofrn的嗯? Prove your answer. (3%) (b) 18 

this f10w irrotational? Prove your 叩開叮 (4%) (c) \Vhat ar~ the 叫個ti<υ阻 of 且nservation in fluid 

m囚旭別的? Write out thcir namcs and 曲位“ponding phy訂閱lqu叭ntihe~ ∞nserv吋 (3%)

(背面仍者題目請繼續作答)
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6. [30叫我們考慮個簡化的流開動力問題為禮膜新能屆運輸工月 1 有一新式大型油輪設計於 

大型淡永棚中以 5 伽n/，為巡航速度!其本線面之最寬陣分別為 25岫、 5臼2 、 12m 。為估算

其阻力，要在水槽巾L 縮小比例 1 /1 00 B':Jf'l旦實驗固賈驗模型除 f要求lI\何相似，還需考盟會流

體動)j相似!以便規劃實驗條付來叫量阻力與連直之關係。

(吋若只考慮相對直直、流體密度、流體島的智性、物體之尺寸、阻力、重力等物理量，請將此

問題作因次分析 '(10%)

(b)寫出	 Fro吋e number 的重聶並解釋其物用意聶 1 包括鴿柯此問題中占領考盧此獸，最後計

算比實船們 Froudenwnb仗。 (3%+3%)

(吋若實驗帳作要使模型與實船的 Froude number 相等!實輸，íÆ~主應弱多少 ?(3%)在此速度下

自甘模型之 Reynolds number 立為多/，v? 能否與實船相同。因此壘否滿足動力相似。 (5%)

(訂計算在模型艙值	 40 公分處外殼的層流邊界層厚度(假投為是才流邊界署) -(3%) 此假設是

否合理。為什哩。 (3%) 
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