國立臺北科技大學九十八學年第一學期
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/冷凍組）試題
 填學生證號碼                  There are 5 pages. This is page 1.
	
	
	
	
	
	
	
	


	Attentions：
1. There are 6 problems on this exam, of which you are instructed to work only 

   5. If you work all 6 problems, only the first 5 will be graded. 

Each problem gets 20 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    ( V )close book


1. A given space is to be maintained at 25℃db and 20℃wb. The total heat gain to the space has been determined to be 20 kW, of which 16 kW is sensible heat transfer. The outdoor air requirement of the occupants is 0.5 m3/s. The outdoor air has a temperature and relative humidity of 30℃ and 80 percent, respectively. The dry bulb temperature of the entering air is 7℃ less than the space temperature. The Air density is 1.2 kg/m3. Determine (1) the quantity and the state of the air supplied to the space; (2) the required capacity of the cooling and dehumidifying equipment and (3) the sensible heat factor (SHF) for the cooling coil. 
2. Consider an enclosed swimming pool. The pool area has a sensible heat loss of 124 kW and a latent heat gain of 155 kW on a design day when the outdoor air is at 2℃ and 20 percent relative humidity (RH). The space is to be maintained at 24 ℃ and 50 percent RH. Outdoor air is to be heated to 16 ℃, mixed with recirculated air from the conditioned space and the mixed air heated to supply conditions. Assuming the specific heat of air is 1000 J/(kg·K).  (1) At what rate is the air supplied to the space if the supply air 
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temperature is 35 ℃? (2) At what rate is outdoor air and recirculated air flowing? (3) What is the heat transfer rate for the preheat process? (4) What is the heat transfer rate for the mixed air heating process? 
3. A constant-air-volume system having a filter located in the supply duct (location B, Fig. 3) and a filter efficiency of 70 percent for ETS is to be used to assist in holding the particulate level of the ETS in an occupied Zone to below 220 μg/m3. Assume that an average occupant (including smokers and nonsmokers) produces about 125 μg/min of ETS, the required outdoor air per person is 0.6 m3/min, and there are 7 persons per 100 m2. For a ventilation effectiveness for the space of 0.65, determine the necessary total rate of supply air flow per square meter assuming no ETS in the incoming outdoor air. 
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Fig. 3
4. The building shown in Fig. 3 has a south-facing double-pane window (The transmittance of direct radiation of the window is 0.36, the diffuse transmittance is 0.5). The total glazed area of the window is 71.4 ft2. The window has neither exterior nor interior shading. The solar radiations of the south face of the building are as follows:

Direct radiation is 94 Btu/(hr-ft2)
Diffuse radiation is 73 Btu/(hr-ft2)
If the floor has a solar absorptance of 0.8, estimate the absorbed solar radiation on each interior surface. For simplify the calculation, please use the following assumptions in calculation:

(1) All transmitted direct radiation is incident on the floor and absorbed in proportion to the floor solar absorptance.

(2) The reflected portion will be assumed to be diffuse reflected and uniformly absorbed by all surfaces.

(3) All transmitted diffuse radiation is uniformly absorbed by all of the zone surfaces. 
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Fig. 4 

5. A piping system has three parallel circuits. Circuit A requires 6 m of head with a flow rate of 3 L/s; circuit B requires 8 m of head with a flow rate of 2 L/s; and circuit C requires 9 m of head with a flow rate of 3 L/s. Assuming the characteristic form of each circuit is HR=C Q^2

(1) Construct the characteristic for each circuit, and find the characteristic for the combination of A, B, and C. 

(2) What is the flow rate in each circuit when the total flow rate of 6 L/s. 

(3) How much head is required to produce a total flow rate of 8 L/s. 
6. The characteristic of a centrifugal pump is H=490-0.26Q^2 and the characteristic of a pipe system is HR=100+1.5Q^2, the unit of Q is in L/s, please find the flow rate of the following operation cases. 

(1) Only a single pump is operated.

(2) Two pumps operated in parallel.

(3) Two pumps operated in series.
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