國立臺北科技大學九十九學年第二學期
能源與冷凍空調工程研究所

博士班資格考試試題範本說明

1. 本所博士班資格考試試題為A4格式之版面，單面印刷。

2. 提供之試題範本自第1頁起提供A4格式之版面共2頁，若有不足請自行加頁。

3. 本範本以Word文書應用軟體製作，命題委員須輸入之資料共二項，各項簡要說明如下：

（一）注意事項內之考試規定：(1)請填入試題題數及配分，(2)是否開書考。
	Attentions：
1.  There are 【5】 problems on this exam, of which you are instructed to work only 

   【4】. If you work all 【5】 problems, only the first 【4】 will be graded. 

Each problem gets 【25】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.

4. (   )open book    ( █ )close book


(二)試題本文   

(  [請輸入題號與試題內容並完成排版與列印]

    (三)各科目以英文命題為原則。

    (四)命題題數不得低於5題。

    (五)考生可攜帶計算機入考場。
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depth as is shown in the figure. The resultant force on the
plate (having an area A) is due to the components, F; and Fy,

where F; and F are due to the rectangular and triangular
portions of the pressure distribution, respectively. Thus

Fy = (ps + yh)A
=[50 X 10° N/m?

+ (0.90)(9.81 X 10° N/m®)(2 m)](0.36 m?)
=244 X 10°N

SENCE)

= (0.90)(9.81 X 10° N/m?) (0";“‘) (036 m?)
=0.954 X 10° N ‘
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四.本範本右上方之                                               係以文字方塊方式加上，請依試題頁數，自行填寫適當之數字。

五.本範本檔案及考試科目名稱檔案，將由本所以隨身碟提供命題委員，請命題委員在規劃版面內命題，並以A4紙張列印出試題繳交，隨身碟亦請繳交本所。本所將複印，不再作其他處理，若有圖片請自行黏貼於妥當之版面位置。
六.命題委員如有任何問題與疑義，請與張永宗主任（分機：3518）聯繫。
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	Attentions：
1. There are 【5】 problems on this exam, of which you are instructed to work only 

   【4】. If you work all 【5】 problems, only the first 【4】 will be graded. 

Each problem gets 【25】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    ( █ )close book


1. A pressurized tank contains oil (SG=0.9) and has a square, 0.6m by 0.6m plate bolted to its side, as is illustrated in Fig. 1. The pressure gage on the top of the tank reads 50kPa, and the outside of the tank is at atmospheric pressure.
Find: What is the magnitude and force on the attached plate?
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he flow rate, Q, needed from the inflow
is constant at 4 = 2.0 m.
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Fig. 1
2. A stream of water of diameter d=0.1m flows steadily from a tank of diameter D=1.0m as shown in Fig. 2.
Find: Determine the flow rate, Q, needed from the inflow pipe. The water depth is constant at h=2.0m.
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GIVEN  As shown in Fig. E5.64, water flows through a noz-
ze attached 1o the end of a laboratery sink faucet with a
flowrate of 0.6 liters/s. The nozzle inlet and exit diameters are
16 and 5 mm, respectively, and the nozzle axis is vertical. The
mass of the nozzle is 0.1 kg, and the mass of the water in the
nozzle is 3 X107 kg. The pressure at section (1) is 464 kPa.

FIND  Determine the anchoring force required to hold the
nozzle in place.

SOLUTION

‘The anchoring force sought is the reaction between the faucet
and nozzle threads. This force can be obtained by application
of the linear momentum equation, Eq. 5.17, to an appropriate
control volume.

3 VomPouhouVou = 2 ViaPiahiaVin

= 2 Foonenss ot e (3]
praihi)

‘We select a control volume that includes the entire nozzle and the
waer contained in the nozzle at an instant, as is indicated in Figs.
E5.6a and E5.6b. All of the vertical forces acting on the contents
of this control volume are identified in Fig. ES.6h. The action of
atmospheric pressure cancels out in every dircction and is not
shown. Gage pressure forces do not cancel out in the vertical di-
rection and are shown. Application of the vertical or z direction

component of Eq. 1 to the contents of this control volume leads to

L £l ]

(a)

|, Contre! volume

Section (1)

Section (2}
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Fig. 2

3. As shown in Fig. 3, water flows through a nozzle attached to the end of a laboratory sink faucet with a flowrate of 0.6 liters/s. The nozzle inlet and exit diameters are 16 and 5 mm, respectively, and the nozzle axis is vertical. The mass of the nozzle is 0.1kg, and the mass of the water in the nozzle is 3×10-3kg. The pressure at section (1) is 464 kpa.
Find: Determine the anchoring force required to hold the nozzle in place.
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= TABLE 7.1
Some Common Variables and Dimensionless Groups

Fluid Mechanics

Varigbles: Acceleration of gravity, g; Bulk modulus,
Frequency of oscillating flow, w; Pressure, p (or Ap)
Velocity, V; Viscosity, 4

Characteristic length, & Density, p;
: Speed of sound, c; Surface tension, 7

Dimensionless  Name Interpretation (Index of  Types of
Groups Force Ratio Indicated)  Applications
Reynolds number, Re  inerta force Genezally of importance in
o iscous force all types of fluid
dynamics problems
Froude number, Fr ia force. Flow with a free surface
‘gravitational foree
Euler number, Eu pressure force Problems in which pressure
- “nertia fores or pressure differenices
are of interest

Cauchy number Ca Flows in which the

compressibility of the

fluid is important
Mach number,* Ma inertia force. Flows in which the
Ccompressibility force compressibility of the
fluid is important
Strouhal numbe, St inerda (local) force __ Unsteady flow with a
< inertia (convective) force  ¢haracteristic frequency
of oscillation
‘Weber number, We inertia force. Problems in which surface
o surface tension force. tension is important
e ——————— et
o Couy st a1 h M mnbr a1 el and s 4 b used 55 o nde of 1 elive fcts f neris
compresiiy.
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Fig. 3

4. The velocity components in a steady, tow-dimensional incompressible flow field are
u=2y

v=4x

Find: (a) Determine the corresponding stream function and (b) Show on a sketch several streamlines. Indicate the direction of flow along the streamlines.

5. A long structural component of a bridge has the cross section shown in Fig. 5. It is known that when a steady wind blows past this type of bluff body, vortices may develop on the downwind side that are shed in a regular fashion at some definite frequency. Because these vortices can create harmful periodic forces acting on the structure, it is important to determine the shedding frequency. For the specific structure of interest, D=0.1m, H=0.3m, and a representative wind velocity is V=50km/hr. Standard air can be assumed. The shedding frequency is to be determined through the use of a small-scale model that is to be tested in a water tunnel. For the model, Dm=20mm and the water temperature is 20℃.
Find: Determine the model dimension, Hm, and the velocity at which the test should be performed. If the shedding frequency for the model is found to be 49.9 Hz, what is the corresponding frequency for the prototype?
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FIND Determine the model dimension, H,,, and the velocity
at which the test should be performed. If the shedding
frequency for the model is found to be 49.9 Hz, what is the
corresponding frequency for the prototype?
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Fig. 5
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