國立臺北科技大學
九十六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
熱傳學（能源所/能源組）試題
            There are【2】 pages. This is page 1.
	Attentions：
1. There are 【5】 questions.  Please pick 【4】 questions to answer.  Each question gets 【25】  points.  If more than 4 questions are answered, only 4 questions will be graded.
2. Please answer the questions by order. Don’t need to copy the questions on the answer sheet.

3. Write all your answers on the answer sheet.
4. (   )open book    (  ( )close book


1. Air (Pr = 0.7) in uniform velocity and temperature flows over an infinite long flat plate.  Qualitatively sketch: (1) the hydraulic boundary layer thickness distribution and thermal boundary layer thickness ((- x and (t- x curves) along the flow direction (x). (2) the heat transfer coefficient distribution (h – x curve), and (3) the friction factor distribution (f – x curve).  Specify the laminar flow and turbulent flow regions.
2. A thermocouple (0.8 mm diameter wire) used to measure the temperature of the quiescent gas in a furnace gives a reading of 165oC.  It is known, however, that the rate of radiant heat flow per meter length from the hotter furnace walls to the thermocouple wire is 1.1 W/m and the convection heat transfer coefficient between the wire and the gas is 6.8 W/m2K.  In the analysis of this problem, one may assume that the interior space of the furnace is 30(30(30 cm3, and the length of the thermocouple is 15 cm.  (a) Is the conduction along the thermocouple negligible?  Discuss it. (b) Estimate the true gas temperature.  Please state your assumptions in your analysis.
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A 3-m-high and 4-m-wide wall consists of 4-m-long 16-cm x 10-cm corss-section horizontal bricks (k = 0.72 W/moC) separated by 4-cm-thick plaster layers (k = 0.2 W/moC)  There are also 2-cm-thick plaster layers on each side of the brick and 3-cm-thick rigid foam (k = 0.026 W/moC) on the inner side of the wall, as shown on the figure.  The indoor and the outdoor temperatures are T(1 = 25oC and T(2 =33oC, and the convection heat transfer coefficients on the inner and outer sides are h1 = 20 W/m2oC and h2 = 30 W/m2oC, respectively.  Assuming one-dimensional heat transfer from T(2 to T(1 and disregarding radiation, (a) Draw the thermal resistance network diagram, (b) determine the rate of heat transfer through the wall.
4. [image: image2.png]


Derive an expression for the relation between heat loss (Q) and temperature difference (T1-T2) across the inner and outer surface of a hollow sphere, the conductivity of which varies with temperature in manner given by k = ko [1+a(T-To)] where a is a constant and ko is the conductivity at a reference temperature, To .
5. In the counter-flow heat exchanger in a nitrogen liquefaction system, warm nitrogen gas (Cp = 1.600 kJ/kg(K) enters the heat exchanger at 300 K and 200 atm (200.3 Mpa) with a mass flow rate of 0.8 kg/s.  The exit temperature of the warm nitrogen is 167 K.  The cold nitrogen stream (Cp=1.050 kJ/kg(K) enters at 78 K, and 1 atm (101.3 kPa) at a mass flow rate of 0.75 kg/s.  The overall heat transfer coefficient for the heat exchanger is 150 W/m2K.  Determine (a) the exit temperature of the cold streams, and (b) the heat transfer surface area for the heat exchanger. 
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