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% | Thermodynamics is the study that deals with the conversion processes of thermal energy to mechanical work. In this lecture,
gas cycles, vapor cycles, refrigeration cycles, air conditioning, general thermodynamic relations and exergy are explained.
Students should solve some problems to deeply understand the contents of the lecture.

F2BDEEBRE Learning Objectives

B | 8EARYA 7 ILORNEKREZLET B,
FrvFvHAoIL, BRYA L BEYA 7 ILOBREZERL, TSEKEZH
ARV A 7ILVOBEREBEZER L. JEREEZERT 5,
BRABBNZO—MERAOEH L% ERT 5,
I/ F—DERLHBEEZERT S,

I | Compare the thermal efficiency of various gas cycles

Understand the configurations of Rankine, reheat and regenerative cycles, and draw their TS diagrams
Understand the operation principle of refrigeration cycles, and calculate their coefficient of performance
Understand how to derive various general thermodynamic relations

Understand the definition and calculation method of exergy
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No. IEH Topics AZ Content
1 B | #&AZAYA 7 LDLHE BREARYA 7N DOEHRO LB
%= | Comparison of various gas | Comparison of thermal efficiency of various gas cycles
cycles
2 B | K84 271(1) ER[OREZE, RESAEOIREARERX. 7 0F A4 7 L0k, TSR, TFE L%
BEROFHE
& | Vapor cycle (1) Properties of vapor, Equation of state, Configuration and TS diagram of Rankine cycle,
Calculation of its output work and thermal efficiency
3 B | &ZKYA1271L(02) BEY A 7L BEYA 7 LB TSIER. AR L HHEOHE
| Vapor cycle (2) Configurations and TS diagrams of reheat and regenerative cycles, Calculation of
their output work and thermal efficiency
4 B | A&V A 7L EERHAMN RABEREL. EhIL/ —F A 7L, EREBSRYA 70, BYEROME
% | Refrigeration cycle and air | Coefficient of performance, Inverse Carnot cycle, Vapor compression refrigeration
conditioning cycle, Properties of humid air
5 B | #h¥o—meEmR=1) YO AT T LOBEGRR, AT RLF— TV RLE—O—KBE/RR
% | General thermodynamic | General thermodynamic relation (1)
relation (1)
6 B | #hFo—%BERA(2) Ta— bLY VR, BEEHLIIRAOY - I TTVTRDOR
% | General thermodynamic | Joule-Thomson effect, Phase equilibrium and Clapeyron-Clausius equation
relation (2)
7 H| T/tLx— I/ELF—DEER, BAUER - BWLRICEITZ T X7
% | Exergy Definition of exergy, Exergy analysis in closed and open systems
8 H | #E HRYA TN, ZERIYA T, BERYA 7, BB, BNHF0—KEFRA. 7€
ILE—DF LD
% | Summaries Summaries of gas cycles, vapor cycles, refrigeration cycles, air conditioning, general
thermodynamic relations and exergy
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B1& 54 Prerequisite(s)
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& | Students are required to have learned "Thermodynamics | and Exercise" in advance. It is desirable to have taken the

mathematics subjects of "Basic Calculus I" and "Basic Calculus II".
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%= | In this lecture, 33 hours self-study is required for the preparation and review. For each class, one hour for preparation with

the textbook and 3.5 hours for solving the exercises are required.

B | #iiE:

(1) BAEMESE ISMEFHX U —X #h%] | hE, (2002).

EBEEE

(1) Y.A. Cengel and M.A. Boles CXREZ ), TRSUSARAR] , +— Lt (1999).
ZE | Textbooks:

(1) The Japan Society of Mechanical Engineers, "JSME Text Series, Thermodynamics", Maruzen, (2002).
Reference books:
(1) Y.A. Cengel and M.A. Boles, "Thermodynamics: An Engineering Approach”, Ohmsha, (1999).
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I 5,
Z | The performance evaluation will be based on the scores of exercises (reports) and term exam. The percentage of evaluation

will be 30% for exercises and 70% for exam. Students are required to have a total score of 60 points or higher to pass the
course.

H | 28 - ZEEEZ0BQOICHIETIRETHY ., EXREFMOTRTH %,
I | This course corresponds to the learning and educational goals, B(2)(b), and it's a subject to achievement evaluation.
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