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Prob.l 刊ease explain the defmition 叫“energy" m classical thermodynamics 

Prob.2 Plea~e i'lustrate the phys 呵 I model of “;d開.1 ga,,;' as "，'cll 的 its applicmioJl'i on 

的crmudynamic analysis 

凹的	 ~he t:1ermal efficiency of an Otto cycle 凶的%. At the beglnn :n忌。f the compression stroke the 
pc的surcis 0.1 MPa阻d the temperature 1S 27 0C. -:-he heat lransfcr 10 the uir per cyc1e i8 2000 
kl:kg ULL Bascd on the cold air-standard analysis , dctcrmine 
(的 rhe compression ratio, 
(h) The highcsl pr'四SUIe of也e cyc1e，祖d
(叫甘1巳 higllest t，咽perature ofthe cycle 


[Letc川= 0.7165 kJ/(kg-K), R= 0.287 kJ性公K)， and k;l .4 for air.J 


Prob. 4 The Clausius statement of the second law of thermodynamics may be gìven 


as • It Îs impossible for any system 10 operate in such a way that the sole 


result wou旭 be an energy transfer by heat [rüm a cooler 10 a hotter body" 


創世也，e Ke!vin-Planck state咒nent of the second law gives 叭 It Is impo鉛ible
 

fm叩y system to operate in a thennodynamic cyc1e and deliver a nct arnount 


of work to its surr叫 ndings while recei ving energy by heat transfer 企om ，


"呵le thennal reservυir." (a) Please 必ow the equivalence of the above two 


statements. The Camot corollarîes state海 Corollan 1; The thennal efiiciencv 


or' an irreversihle power cyc1e is always less than the thcrmal efficicncy üf a 


"叮叮iblc pow叮 cycie wh，曲 each opera泊s betw叫n the 5阻le two thermal 


reservo此心叫地y 2: All reversible power cycles operaling betwecn the 

same two thc口na1 reservoirs have the 組ffi' 出ennaì efficiency. (b) Please 

hrieflv degcrib~ 也e Camot cycle and show lhat 出e Cam忱的cJc lS a 

revcrsible pow質 cycJe in agreement間th the above corollaries 

Prob. 5 Our go、 cπilllcnt 15 promo也ngthe "En位.gy Conservation J ,abeling pro~'l"ams' 


l 節佳木幫主主). F叫別r conditioning machin血， it is füund from tnc accrcditatiün 


(詔盤) result囚 for the recent few years th飢 t h.e a.瑚llge EER (Energy 


E伍已1間已yRatinω value ofthe 副 r conditioning product is 3.27 KW/KW. It 


is known from the textbook that EER(KW!KW)= COPR 咄間 COP i5 the 


仁 oefficient of Perfo 扭扭扭 Please (l)de臼le COPR , (2) 泊的 found that this 

EER value i5 tested ba間d upon the conditions of indoor: 27"C DB/19 .5 0C 

WB and outdoor: 3S"C DBI240C \\'B. Neglect the effect ofh阻ility for the 

mQrne前， b間d 呵。n the average EER 叫ue above, plea認 estimate what 

percentage of air conditioning po執 er is saved if we increase the air 

印nditioning temperature by ì 'C. (OB: dry-bulb, and WB: wet.bulb temperatures) 


