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1.  There are 【○】 problems on this exam, of which you are instructed to work only 

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

Each problem gets 【○】 points.
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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    ( V )close book


1. The pressure entering and leaving an adiabatic saturator is 101.325 kPa, the entering temperature is 30℃, and the leaving temperature is 20℃, as show in Fig. 1. Compute the humidity ratio W1 and the relative humidity
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Figure 1

This is page 2.
2. Moist air at 20℃ db and 20 percent relative humidity enters a heater and humidifier at the rate of 2700 m3/hour, as shown in Fig. 2. Heating of the air is followed by adiabatic humidification so that it leaves at 45℃ db and a relative humidity of 30 percent. Saturated water vapor at 100℃ is injected. Determine the required heat transfer rate and mass flow rate of water vapor. The density of air is 1.2 kg/m3.
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Figure 2
3. Conditioned air is supplied to a space at 12℃ db and 90 percent RH at the rate of 2500 m3/hour. The sensible heat factor for the space is 0.80, and the space is to maintained at 25℃ db. Determine the sensible and latent cooling loads for the space. The density of air is 1.2 kg/m3.
4. for a given space it is determined that due to poor location of inlet diffusers relative to the inlet for the air return, and due to partitions around each work space, about 50 percent of the supply air for a space is by passed around the occupied zone. What fractions of the outdoor air provided for the space are effectively utilized as the recirculation rate is changed from 0.4 to 0.8?

5. A centrifugal fan is operating as shown in Fig. 3 at point 1. Estimate the capacity, total pressure, and power requirement when the speed is increased to 1050 rpm, the initial power requirement is 2 hp.  
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Figure 3
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6. Please briefly explain why the coefficient of performance of a heat pump is greater than 1?  
This is page 4.
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