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	Attentions：
1. There are 【5】 problems on this exam, of which you are instructed to work only 

   【4】. If you work all 【5】 problems, only the first 【4】 will be graded. 

Each problem gets 【25】 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) (25%) As the plot below showing the balance points with a reciprocating compressor and capillary tube, explain in details (a) the meaning of balance points on the plot, (b) what will happen when freezing load increases, and (c) what will happen when outdoor temperature rises.
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(2) (25%) For a two-stage compound refrigeration system operating between condensing pressure Pcond and evaporating pressure Pevap, show that the optimal inter-stage pressure Pi can be calculated as
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(3) (25%) Describe the working principles of the parallel flow, double-effect water/lithium bromide chiller as shown as the piping chart schematic below.  Also explain the working of the crystallization alert and how to recovery from crystallization.


[image: image3]
(4) (25%) (a) Plot a temperature-concentration diagram (at constant pressure) for a binary zeotropic-mixture and explain how to determine the concentrations of liquid and vapor during the evaporation process.  Also explain the meaning of temperature glide.
(b) A schematic diagram of a cascade refrigeration system is shown below.  Using the state points on this diagram, plot the corresponding refrigeration cycles on (i) the P-h diagram, and (ii) the T-s diagram.
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(5) (25%) The intercooling system shown below operates with ammonia at the following saturation temperatures: evaporating, -35 oC; intermediate, 0 oC; and condensing, 35 oC.  What is the average power saving of the intercooled cycle (kW and %), compared to single-stage operation?
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[image: image7.jpg]Component Codes
HD - High Desorber
HC - High Condenser
LD - Low Desorber
LC - Low Condenser
A - Absorber

E - Evaporator
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