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	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    ( x )close book


1. A zone supplied by a dual duct system is maintain at 24℃and 50%RH. The cool air is supplied at 11℃and 90%RH and the warm air is 32℃and 20%RH. The sensible heat factor for the zone is 0.65. Assume sea-level pressure.
(a)In what proportion must the warm and cool air be mixed to satisfy the zone condition?
(b)If the zone load is 176kW, what is the total supply volume flow rate?
(c)Sketch the states and processes on the psychrometric chart provided.

2. List the factors of comfort, and explain the importance of each factor.

3. Investigate the feasibility of using 100% outdoor air for a laboratory. The sensible heat factor is 0.7. The laboratory is maintained at 25℃ and 40%RH and the outdoor air is 35℃ and 50%RH. Sketch your solution on the psychrometric chart provided.
4. Explain the use of sol-air temperature in the computation of cooling load. Discuss with an equation that can be use to determine the so-air temperature.

5. A piping system has three parallel circuits. Circuit A has 6m of head and 3.2L/s of flow rate. Circuit B has a 7.5m of head and 1.9L/s of flow rate. Circuit C has a 9m of head and 2.8L/s of flow rate. What is the flow rate in each circuit when the total flow rate is 6.3L/s? Assume characteristic curves in the form of H=aQ2 and a is a constant. 
6. Refer to the figure below compute the percent difference in shaft power between conditions 1 and 2. For a variable air volume system using the fan below and operate at about 15000cfm a most of the time estimate the power saved in kWhr for one day.
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Note: Shaft power in hp
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Fig. 1 ASHRAE Psychrometric Chart No. 1

DRY BULB TEMPERATURE °C




