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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 A", the first and second laws of thermodynamics, free energy, and absolute

work/technical work are discussed on the basis of general thermodynamic relations.
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& | To understand the state quantities in thermodynamics and their units
To understand the first law of thermodynamics in closed and open systems
To understand the definition of enthalpy and free energy
To understand the second law of thermodynamics
To understand the composition expression of gas mixture, and Dalton's law
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REEHEIER Course Plan

No. 15 B Topics AZA Content
1 B | IEZL®Ic BNFL3AD. 2D L RMY, BAHFOE 0 KR, KREE, H{L
% | Introduction What is thermodynamics? Total and partial differentiation, the 0th law of
thermodynamics, state variables, units.
2 H | #2158 18] (1) BHAOFHEE, TxRALF—RER, BEAE, EFHMNBE HNFE 1ERL
& | The 1st law of | Thermodynamic equilibrium, law of conservation of energy, heat and work, quasi-
thermodynamics (1) static process, 1st law of thermodynamics.
3 H | 2158 1R8] (2) BT RERWR, BXEFH L TEMLSE
& | The 1st law of | Closed system and open system, absolute work and flow work.
thermodynamics (2)
4 B | #0%% 18 (3) NEIRLF—, ITrRILE—, Ty hAE—,
%= | The 1st law of | Internal energy, enthalpy, entropy.
thermodynamics (3)
5 B | 8055 2 %8 BHAOFDE 2 KA.
%= | The 2nd law of | The 2nd law of thermodynamics
thermodynamics
6 H| BEIXL¥F—EHmAMEED | HelmHoltz DB T I F—, Gibbs DEBRI LT —, BMHFE( & BNFFE.
JR3E
% | Principle of free energy and | Helmholtz free energy, Gibbs free energy, thermodynamic change and thermodynamic
maximum work equilibrium.
7 B | Maxwell DB%RR & tEARE TEEMETBEY, Maxwell DRAFEER, THEIAARBELTEHARE.
Z | Maxwell relations and specific | Extensive variables and intensive variables, Maxwell relations in thermodynamics,
heat capacity specific heat at constant volume and specific heat at constant pressure.
8 B | z&o BNFELER, BAFE2EROF D,
& | Summaries Summaries of the 1st and 2nd laws of thermodynamics.
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The subjects to be learned in advance; Basic Calculus |, Basic Calculus Il

B | 8 B8/’ LETHS. ARBEICHLTIE, 67.5FHOFEBICKRTCIEBCFERMINETH 5.
Z | Preparation and review are required. 67.5 hours are necessary for the preparation and review.

H - HRE [#hF] (BAERES, ISMET+X b2 Y —X)
c5EE [BHF| (FHEES ZF, HIHR: WEOFE—F% BROLLAERLDZHIZY Y —X)
Z | - Textbook; Thermodynamics (published by JSME)

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

B | 2HHABROBE BLUOLR—FEORBETIMET 5. INoICHT 2EEaEE1E, §470%, 30%THD. Gitas 60 Sk
AEKET B,
%= | 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.
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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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