
編號 別 國立成功大學九十九學年度碩士班招生考試試題

系所組別 機械了和學系平組

考試科白熱力學 考試日期 0307 r.次 2

旅程請注意本試題函「古平可使磊r!l'起 

1 Au enters aωmpressor operat1Og at sleady state at 27"C , 100 kPa and 

eXl的 al a pressure ofO.6 ìvfPa KmetJc 血d potentJal energy changes can 

be 19nored lf there are 00 mternal 1πeversiblhtJes ， WhlCh of the 

followmg proce臼目的 adlabat凹 (ü) POlytrOPIC wtth n二1.2， (lli) 

Isothermal reqmrcs the ffilllunum compressor \vork? Demonstrate your 

answer by e、 aluatmg the work per umt mass of alr t10wmg for each case 

Also, sketch the processes on the same P-v and T-s dlagrams Assume 

mr IS an ldeal gas, wlth constant specl日 c heat, Cp = 1 日日 4 kJ/kg-K, C，二 

0717 kJ/k g-K, and R ~ 0.287 kJ'kg-K. (30叫) 

2 (a) A gas IS stored In a closed vessel at temperature T and pre臼ure Po 

Denve an express lOn for the specdíc availabJ! lty (exergy) 10 terms of T, 

口， and the speclfic heat ('1' The system IS at rest and zero elevat lO o 

relatIve to an 計划 labJ!lty (exergy) reference envlronment at pre且ure ]>0 

and temperature To Assume the Jdeal gas model wlth constant speclfic 

heat for the gas (10叫) 

(b) Repeat problem (的 for two gases, carbon dlOxlde and hel lUm. Both 

gases ha、 e the same amount of rnass. W\uch has 血e greater value for 

speclfic availablhty (exergy) 10 the same reference envlronment? The 

specl日c heat C~ of carbon dlOx1cle 1S knO\\ n 10 be smalJer than that of 

heltum (l研ó)
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(1 )the power input in the compre自由 (KW) (9 分) 

(2)the rate ofheat removal from 出e refrigeratect space (KW) (8 分) 
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(3)也e pressure drop (Kpa) 阻d rate of heat gain (K'i的 in the line 

between 出 e evaporator and compressor (8 分) 
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業考生請注窟本試題回句已不可使用計算機

4 (25 分)Me曲曲e(CH，)lS b阻ned completely wi曲曲e stoichio血etnc

個ount of創rdunngastea且:y state combustlOD pro間ss.Ifboth由e
白自個nts and products are mainta.ined at 詣。C 阻.d 1 atm 阻d也e 

water in the products eXlS個1u the liquid fonn, 
(l)wrlte血e co:血bu甜on equatJ. on (5 分)

(訂 deterrrune 血，e air-fuel ratJ.o (地lIlr/kgCI划 (5 分) 

(3) detenn血e the heat個通知個lkmole Cl!e) from the combustlOn 

cha血lber during 曲的 process. (1 0 分) 

(4) what wou1d your 阻swerbe 扭曲e beat transfer (KJ Ikmole CH4) 

ifco血bustion were 臨.meved wi曲 100 % excess air (5 分) 
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