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能源與冷凍空調工程研究所
博士班資格考試試題範本說明

1. 本所博士班資格考試試題為A4格式之版面，單面印刷。

2. 提供之試題範本自第1頁起提供A4格式之版面共2頁，若有不足請自行加頁。

3. 本範本以Word文書應用軟體製作，命題委員須輸入之資料共二項，各項簡要說明如下：
（一）注意事項內之考試規定：(1)請填入試題題數及配分，(2)是否開書考。
	Attentions：
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.
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    (   )close book


(二)試題本文   
(  [請輸入題號與試題內容並完成排版與列印]

    (三)各科目以英文命題為原則。

    (四)命題題數不得低於5題。
    (五)考生可攜帶計算機入考場。
四.本範本右上方之                                               係以文字方塊方式加上，請依試題頁數，自行填寫適當之數字。

五.本範本檔案及考試科目名稱檔案，將由本所以隨身碟提供命題委員，請命題委員在規劃版面內命題，並以A4紙張列印出試題繳交，隨身碟亦請繳交本所。本所將複印，不再作其他處理，若有圖片請自行黏貼於妥當之版面位置。
六.命題委員如有任何問題與疑義，請與施陽正主任（分機：3517）聯繫。
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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. How many people could occupy a room where the concentration level of carbon dioxide is to be kept below 1000 ppm if air with a concentration of 300 ppm CO2 is being supplied to the room at the rate of 3.0 m3/s? Assume that each person is producing carbon dioxide at the average rate of 5.0 mL/s and that the incoming air is completely mixed with the room air. (20%) 
2. A building has a total cooling load of 300kW. The latent portion of the load is 73.2 kW. The space is to be maintained at 25℃ db and 50% relative humidity. Outdoor air is at 38℃ and 50% relative humidity, and 10% by mass of the air supplied to the space is outdoor air. Air is to be supplied to the space at 18℃. Assume sea level pressure and find:

(a) The minimum amount of air supplied to the space in m3/s (10%)

(b) The capacity, apparatus dew point, by pass factor, and SHF of the cooling coil. (10%)
3. A zone consisting of a large classroom isolated from the outdoor environment except for ventilation air has a capacity of 230 people. The cooling load is 35 kW with a sensible heat factor of 0.7. The outdoor air required for this case is the minimum, 7.5 L/s per person. (a) Compute the required amount of ventilation air (supply air) on the basis of the cooling load, assuming that the space dry bulb is 24℃ and 50 percent relative humidity and that the air is supplied at 90 percent relative humidity. (b) What is the minimum amount of supply air based on air quality? (c) Compare parts (a) and (b), and resolve any in consistency between the two? (20%)
4. Q＆A：
(1) Please explain the meaning of “operative temperature” and “effective temperature”(10%)

(2) Please explain the environmental factors that affect a person’s thermal comfort? (10%)
5. (1) Please sketch and explain the variable water system design concept that chillers with constant flow is arranged to share the load equally. (10%)
(2) Please explain the meaning of “shading coefficient” for window heat gain calculation (10%)
6. The flow rate, head, and shaft power are related to the new and old speeds. They may be stated as equation (1). What is the value of the exponent a, b, c in equation (1) and explain the reasons? (20%)
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DRY BULB TEMPERATURE °C

Prepared by: CENTER FOR APPLIED THERMODYNAMIC STUDIES, Univernity of idsho




Figure 1 Psychrometric Chart
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