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BEDBR - IE Objectives and Outline of the Course
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ideal gases used as working fluids.

systems that support human productivity and daily life.

& | 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 ideal gases; and learning
various state changes that form the base of thermodynamic cycles applied to engineering application under the condition of

Through this lecture, students will develop an understanding of various thermal phenomena and acquire a fundamental grasp
of thermodynamics, which can be applied to mechanical engineering, energy, and environmental engineering for designing
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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 change of state in thermodynamics

To understand the second law of thermodynamics

To understand the definition of entropy, and the principle of entropy increase
To understand the definition of exergy, and the analytical methods of exergy
To understand the composition expression of gas mixture, and Dalton's law
To understand energy transfer of high-speed flows of an ideal gas
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Basic

points concerning the problems in the examination,

problems can be answered.

reports, and exercises are understood, and the application

Although the answers for application problems in the examination, reports, and exercises are insufficient, the basic points

are understood.

The understanding of the basic points concerning the problems in the examination, reports, and exercises is insufficient.

Basic points concerning the problems in the examination, reports, and exercises are not understood.

REEHEEE Course Plan

No. IEH Topics AA Content
1 H | FL®IC BNF LMD, 2y L RmMD, BAHF0E 0 KR, KEE, HAL
Z | Introduction What is thermodynamics? Total and partial differentiation, the Oth law of
thermodynamics, state variables, units.
2 H | #h55E 15%8) (1) BNFNFEYE, Tro¥—REFH, BedsE, EHNGE, BNHFE 1EAL
& | 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 | #0558 1%8] (2) AL/ REBWR, MBAE & TEMLE,
%= | The 1st law of | Closed system and open system, absolute work and flow work.
thermodynamics (2)
4 H | #h%5 1%8 (3) AL HRILF—, TyRILE—, T hOE—,
& | The 1st law of | Internal energy, enthalpy, entropy.
thermodynamics (3)
5 H | #h55E23%8) (1) BAFDE 2 KA.
= | The 2nd law of | The 2nd law of thermodynamics (1)
thermodynamics (1)
6 H| BHIXLF—EHRAMLED | HelmHoltz DB L F—, Gibbs DEBRIFILF—, BHFE( L BNFFE.
R
& | Principle of free energy and | Helmholtz free energy, Gibbs free energy, thermodynamic change and thermodynamic
maximum work equilibrium.
7 B | Maxwell B3Rz & LR E REZHETEEH, Maxwell DEAHZFEER, EREARE L EEHRAE.
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 | BRESHoREZL (1) BERSEORESRER, BEKEICOLWTORNFE 1L
| State change of ideal gas (1) Equation of state for ideal gas, first law of thermodynamics for ideal gas.
9 H | BEKEOREEL (2) AR IR, EREN, EEEL, TEZEL, AHEREL, KU bo—7
Z1.,
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L | State change of ideal gas (2) Reversible and irreversible processes, isothermal process, isochoric process, isobaric
process, reversible adiabatic process, polytropic process.
10 | B | BRRHORSE Dalton @8, BEXAEDREEEN.
% | Mixing of ideal gases Dalton’s law, temperature and pressure of mixed gas.
11 |8 |10 YA I EBME, Carnot YA 7L, BAFE 1 XA L Clausius DIES.
Z | Cycle Cycle and thermal efficiency, Carnot cycle, 1st law of thermodynamics and Clausius
integral.
12 | B | #h®gE2k8 (2) Iy hobE—, BHPE 258 ¢ Clausius DARER, T/ ELF—,
= | The 2nd law of | Entropy, 2nd law of thermodynamics and Clausius inequality, exergy.
thermodynamics (2)
13 | B | BRAGFomERREN (1) FNOERER, Bernoulli D=,
% | High-speed flow of ideal gas | Fundamental equations of flow, Bernoulli's equation.
(1)
14 H | BEKHoERREN (2) / ZLVADFRN, BER - EERTN.
% | High-speed flow of ideal gas | Flow in a nozzle, supersonic and subsonic flow.
(2)
15 | B | &8 BOFE LER, BHhFE2R0F & o,
& | Summaries Summaries of the 1st and 2nd laws of thermodynamics.
[EE&H Prorequisite) ]
B | AR B2ZHET2RICFHENHSE L TEE LVWRE  EB8RT |, ST
%= | The subjects to be learned in advance; Basic Calculus |, Basic Calculus Il

FE - -EENVETHD. ARBICHLTE, 675 KEOFEBICKTCL2ESFERFRANIVETH S,

Preparation and review are required. 67.5 hours are necessary for the preparation and review.

= - HRE [Boh®] (BAEHZES, SSMETXX 2 —X)
- 5EE [BHF) (FHEEE B, HIHR : PEOFE—F BROLLAERLDEHIZY Y —X)
= - Textbook; Thermodynamics (published by JSME)

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

B | #BHBOSE BLOLFR—-MEORETTHMT 2. IoIlcTdT 2RaBE1E, §470%, 30%TH S, A=A 60 S E
TEHRET D,
= | 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 | -EBE~OFLY: HBE, /—h, £ZHE
- FEB - HEEZ0BQOICHIET 2HETHY, EREFMOTNRTH 3.
CHBADMER LT LR— b EBOAMER LT LTIRELBEWT &,

= - 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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