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In “Thermodynamics | and Exercises,” the course covers the fundamentals of classical thermodynamics, including the first
and second laws of thermodynamics, free energy, and entropy; explanation of the characteristics of general form and ideal
gases; and learning various state changes that form the base of thermodynamic cycles applied to engineering application
under the condition of ideal gases used as working fluids.

Through this course, students will develop an understanding of various thermal phenomena and acquire a foundation in
thermodynamic principles, which can be applied to mechanical engineering as well as energy and environmental engineering
for the design of human production and daily life.

In "Thermodynamics | and Exercises B", particular emphasis is placed on the properties of ideal gases, various
thermodynamic processes involving ideal gases as working fluids, the fundamentals of thermodynamic cycles, the second
law of thermodynamics, and energy conversion in high-speed flows.
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To understand the change of state in thermodynamics

To understand the first law of thermodynamics in closed and open systems
To understand the second law of thermodynamics

To understand the definition of entropy, and the principle of entropy increase
To understand the composition expression of gas mixture, and Dalton's law
To understand the fundamentals of thermodynamic cycles

To understand energy transfer of high-speed flows of an ideal gas
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REHEIER Course Plan

No. 18 H Topics AZA Content
1 B | BRSKGEOREZL (1) BRESAOREAREN, BEIEKICOVWTORNFEE 1K
& | State change of ideal gas (1) Equation of state for ideal gas, first law of thermodynamics for ideal gas.
2 B | BEKHEOREZL (2) AL & FERIE R, EREL, EEEL, EEEL, mEEkRE(L, KU bo—7
Z1.
& | State change of ideal gas (2) Reversible and irreversible processes, isothermal process, isochoric process, isobaric
process, reversible adiabatic process, polytropic process.
3 H | BREKEORS Dalton @3%£Rl, BEXAEDRE LEA.
Z | Mixing of ideal gases Dalton’s law, temperature and pressure of mixed gas.
4 B | Y141 YA L EEBNEK, Carnot Y4 7L, #A%E 1358]& Clausius DS,
Z | Cycle Cycle and thermal efficiency, Carnot cycle, 1st law of thermodynamics and Clausius
integral.
5 B | 8055 2 %8 Iy hbAE—, BNFE2 KR E Clausius DRER,
& | The 2nd law of | The 2nd law of thermodynamics
thermodynamics
6 B | BERtko&®ERN (1) FNOER, Bernoulli D,
% | High-speed flow of ideal gas | Fundamental equations of flow, Bernoulli's equation.
(1)
7 H | BEKHOmERREN (2) J ZALADGN, BERE - BEETN.
Z | High-speed flow of ideal gas | Flow in a nozzle, supersonic and subsonic flow.
(2)
8 B | £z&o BANFELER, BAFE2EROF D,
& | Summaries Summaries of the 1st and 2nd laws of thermodynamics.
9 H
ES
10 H
ES
11 H
ES
12 H
ES
13 H
Eo
14 H
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The subjects to be learned in advance; Basic Calculus |, Basic Calculus Il, Thermodynamics | and Exercise A (1Q)

B | ¥8 - EE8/0ETHS. ARBICHL T, 675 KEAOFEZICKTCI2ECEEREIPVHETH 5.
Z | Preparation and review are required. 67.5 hours are necessary for the preparation and review.

= - HRE [B0h%] (BARERFS, SSMETF¥X 2 —X)
- BEZE [B$h%] (FHELE E HIIHR  PBOE—% BAROLL AZELLEBHIZY ) —X)
= - Textbook; Thermodynamics (published by JSME)

- Reference book; Thermodynamics (written by H. Yoshida)

B | 2PHABROBE BLU0LFR— MEORETIHAT 2. I oicT 2RAEE1E, &470%, 30%TH 5, Gitmr 60 s E
TEHRET D,
Z | The evaluation is based on the scores of examination and reports. The contribution of them to the evaluation is 70% and

30%, respectively. The qualifying score is 60 in total.

B | -BE~0FLY: HRE, /-, £LHE
cFEB - HEEROBQOICHIGT 2HETHY, EREFMOHNRTHS.
CHBADMER LAZLR— b EBOAMER LIz LTIREL AW &,

ES - Items to bring to class: Textbooks, notebook, writing utensils.

- This subject corresponds to the subject for the educational goal B(2)(b).
- Do not submit a report created by someone else as your own work.
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