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Thermodynamics is the study that deals with the conversion processes of thermal energy to mechanical work. In this lecture,
the configurations of ideal cycles of piston engines and gas turbines are presented, and the calculation methods of their
output work and thermal efficiency are explained. Students should solve some problems to deeply understand the contents
of the lecture.
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Understand the configurations of Otto cycle, and draw its PV and TS diagram

Understand the configurations of Diesel cycle, and draw its PV and TS diagram

Understand the configurations of Sabathe cycle, and draw its PV and TS diagram
Understand the configurations of Brayton cycle, and draw its PV and TS diagram
Understand the calculation methods of output work and thermal efficiency of various cycles
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No. IEH Topics AZ Content
1 =) EENBRLEDH
Z | Introduction Introduction to the lecture
2 B | AR A7 L0 HRY A 7LD, BSIZEEY A 7L OHE, BRSEOIREZLY (BE)
Z | Overview of gas cycles Overview of various gas cycles, Concept of air-standard cycle, State changes of ideal
gas (review)
3 H | X b #B(1) Fv b=YA 7LD/, PV, TSHH. t=HLBNEOHE
= | Piston engine (1) Configuration, PV and TS diagram of Otto cycle, Calculation of its output work and
thermal efficiency
4 B | X b#E(Q2) T4 —EILY A 7ILO/ERK, PVIRR, TSR, tFLBHEROHE
Z | Piston engine (2) Configuration, PV and TS diagram of Diesel cycle, Calculation of its output work and
thermal efficiency
5 H | X b#BEE03) YNTHA 7LD, PVRR. TSR, 4£F L BMEOHE
Z | Piston engine (3) Piston engine (3)
6 H | #xz—E>(1) TLA YA 7D, PVIRR, TSR, tFE L HHEDOFHE
Z | Gas turbine (1) Configuration, PV and TS diagram of Brayton cycle, Calculation of its output work and
thermal efficiency
7 B | 7xz—£E>(2) TLA MVBEYA L, FAEERZECEBRO T LA FrY A 7L
Z | Gas turbine (2) Regenerative Brayton cycle, Actual Brayton cycle with irreversible processes
8 B | #4E HRYAZLDZFEED
% | Summaries Summaries of gas cycles
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E
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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".

REBRENAFZE (FF - BE%) /Required study time, Preparation and review
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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.
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H | ##:E:
(1) BFR#EHEER, [JISMETFX b U =X 8A%] , A3, (2002).
HEE
(1) Y.A. Cengel and M.A. Boles CXREZ &), [REISARNTF] , 4 — L%, (1999).

Z | 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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ERCR

= | 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.

B | 28 - ZEEZE0BQDb)ICHIGT 2RBETH Y., EXEFMOARTH %,

Z | This course corresponds to the learning and educational goals, B(2)(b), and it's a subject to achievement evaluation.
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