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
空調原理（能源所/能源組）試題
            There are【5】 pages. This is page 1.
	Attentions：
1. There are 【5】 questions. Each question gets 【25】  points. 
2. Please choose 4 out of 5 questions in the followings to answer. If you answer all the questions, only the first four questions you answer will be counted. (任選四題作答)
3. Don’t need to copy the questions on the answer sheet.

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


1. (25%) As shown in Fig. 1, saturated air leaving the cooling section of an air-conditioning system at 14 0C at a rate of 50 m3/min is mixed adiabatically with the outside air at 32 0C and 60% relative humidity at a rate of 20 m3/min. Assume that the mixing process occurs at a pressure of 1 atm. Determine the specific humidity (or humidity ratio), the relative humidity, the dry-bulb temperature, and the volume flow rate of the mixture.
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Fig. 1
2. (25%) As shown in Fig. 2, air enters a 40-cm-diameter cooling section at 1 atm, 32 0C, and 30% relative humidity at 18 m/s. Heat is removed from the air at a rate of 1200 kJ/min. Determine (a) the exit temperature, (b) the exit relative humidity of the air, (c) the exit velocity.
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Fig. 2
3. (25%) As shown in Fig. 3, air enters an evaporator cooler at 1 atm, 36 0C, and 20% relative humidity at a rate of 4 m3/min, and it leaves with a relative humidity of 90 %. Determine (a) the exit temperature of the air and (b) the required mass flow rate of water supply to the evaporator cooler.
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                                Fig. 3
4. (25%) A 100 m length of smooth horizontal pipe is attached to a large reservoir, as displayed in Fig. 4. What depth, d, must be maintained in the reservoir to produce a volume flow rate of 0.0084 m3/sec of water? The inside diameter of the smooth pipe is 75 mm. The loss coefficient of minor loss, K, for the square-edged inlet is 0.5. The water discharges to the atmosphere. Neglect the minor loss at the discharge. Assume the flow in the pipe is fully developed.                                  
Note: water at 20 0C, density ρ=999 kg/m3, viscosity μ=10-3 kg/m•sec.
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Fig. 4
5. (25%) As shown in Fig. 5, a liquid flows from a large tank (d=0.4 m) into a small tube (d=1.2 mm) in the center of the bottom of the large tank. There is 0.4 m of liquid in the large tank and the length of the small capillary tube is 0.5 m. Assume the flow is laminar. Both the inlet of the large tank and the discharge of small tube are open to the atmosphere. The flow is supported by gravity alone, and the level of liquid in the large tank is maintained constant. The volume flow rate of small tube is 70 m3/min. You may neglect the friction effect of the large tank, but the friction effect of the small capillary tube cannot be neglected. The loss coefficient, km accounting for the total minor losses of the entrance and the exit of the small capillary tube is 1.41. Calculate the kinematic viscosity of the liquid.
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Fig. 5
Moody’s Chart
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