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RIB 9 %E/Subject Categories

2 EREE /Faculty /ITE=R%E : /School of Science and

Technology

SEEEIzE/Availability | /& : /Available

FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /2 %X :/2nd Year
Engineering Design

sBf2% /Program /M T 2 5RBA2 - SBARHPIRE : /Specialized | % H/Semester /RTFHR : /First term
Subjects for Undergraduate Program of
Mechanical Engineering

4348/Category [/ iE A EFR/Day & Period | /A 1:/Mon.1

FIB 1B /Course Information

B &S 12311101
/Timetable Number

REES 12360001
/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL BAHE | RUNEE %2024 FELETIAFER : Thermodynamics | and Exercise

/Course Title

BUKEL % 1B : /TATSUMI Kazuya

/ Instructor(s)

% Dfih/Other A R—=>y TR EER R 0 — 12t | PBL EERIE /Project | DX ERRAE

BB /Internship &E /IGP

Based Learning /ICT Usage in Learning

EERBODHIHEICLD
RIB /Practical Teacher

R AUBE74
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H [BNF 1 ROESE] Tlf, B2HhFE 1R, E2%0, BHI X LY —, T bAar—% HHEANFOERICOVTHEN,
— B LVOBBREOUEZROAICL, BESAZIZROFERAL TIRNFDOY A 7L OER & 73 254 HIREEY
[COVWTIHANS, RERZBL T, RALBBRRZBEBRL, \HOLE - £F2XRFATI-008BIF, TxL¥— - BET
FICBAT2RANFOERNEZAZEHIBEL, FODIIENTEDLIICREZZLZBEIFEET 5.

% | 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 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
systems that support human productivity and daily life.

FEDEERIE /Learning Objectives

B | #NFNONREEL T OEMEZERT 2
BT REFWROMNFEE LR ZERT S
IVEILE—DERPEHRIFLF—ICOVWTERT S
BRESAOREEN CIERT S
BAOFOE 2K ODWTEET S
IV FAE—DEEPIY FAEC—EIOFRBIZOWTERT S
BESAOEKOREIE, FiLbroRAIICOWTCERT 2
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BRESAOSERANICE T2 TR F Tz B8BTS

% | 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 composition expression of gas mixture, and Dalton's law
To understand energy transfer of high-speed flows of an ideal gas
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
B | &8, EE, LF—TRHLN-ERETEOBENTETCEY, 20BN ABEICHULTE S,
HER, BT, LFR— b TRONEANGEEAO LTSN T LH+DTIERWY, ERBEIIERL TWD.
HEg, BE, LAR— P CEON-ERFEOERISTHTHS.
HEg, BHE, LR P CEON-EREEOEBEA TETULAL,
Z | Basic points concerning the problems in the examination, reports, and exercises are understood, and the application

problems can be answered.

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.

REHEIER /Course Plan

No. 18 H Topics AZA Content
1 B | gLoic BhF A, 2o LRy, BROFOE 0 KR, REE, HAL
% | Introduction What is thermodynamics? Total and partial differentiation, the 0th law of
thermodynamics, state variables, units.
2 H | #5818 (1) BHAOFHEE, TxALF—RER, BEAE, EFHNBE 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 | #vh%E 18] (2) RCT-RERWR, BIMEFH L TEMLSE
& | The 1st law of | Closed system and open system, absolute work and flow work.
thermodynamics (2)
4 B | #h%%E 1ER) (3) NEIRLF—, ITrRILE—, T hAE—,
%= | The 1st law of | Internal energy, enthalpy, entropy.
thermodynamics (3)
5 B | 2vh5E 288 (1) BNFDE 2 KA.
%= | The 2nd law of | The 2nd law of thermodynamics (1)
thermodynamics (1)
6 H| BEIXL¥F—EHmAMEED | HelmHoltz DB T L F—, Gibbs DEHI RLF—, BHFE( & BNFFE.
JRIE
% | Principle of free energy and | Helmholtz free energy, Gibbs free energy, thermodynamic change and thermodynamic
maximum work equilibrium.
7 B | Maxwell DE%RR & EARE TEEMETBEH, Maxwell DRAFER, THEIAARELTEHARE.
= | 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 H | BREKAEOREZNL (1) BRSEOREARS, BRSOV TORNFE 1 £
& | State change of ideal gas (1) Equation of state for ideal gas, first law of thermodynamics for ideal gas.
9 B | BEKHFEOREZL (2) AR L LR, EREN, EEEL, ©EZML, WHERZL, RY bo—7
=1,
& | State change of ideal gas (2) Reversible and irreversible processes, isothermal process, isochoric process, isobaric
process, reversible adiabatic process, polytropic process.
10 | B | BESHEOERS Dalton ™8, BEKADRELEN.
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= | Mixing of ideal gases Dalton’s law, temperature and pressure of mixed gas.
11 H | Y4271 B A 7L EBEKE, Carnot A 7L, #HAFE 1558 L Clausius DS
= | Cycle Cycle and thermal efficiency, Carnot cycle, 1st law of thermodynamics and Clausius
integral.
12 | B | #hFE2%0 (2) Ty hbobE—, BNFE 2 KA Clausius DFRER,
= | The 2nd law of | Entropy, 2nd law of thermodynamics and Clausius inequality.
thermodynamics (2)
13 | B | BERGosRRAN (1) TN OERER, Bernoulli D=,
% | High-speed flow of ideal gas | Fundamental equations of flow, Bernoulli's equation.
(1)
14 | B | BRAGomERRN (2) / ZIVADG RN, BER - BERRN.
% | High-speed flow of ideal gas | Flow in a nozzle, supersonic and subsonic flow.
(2)
15 | B | £&8 BANFELEA, BAFE2EROF LD,
Z | Summaries Summaries of the 1st and 2nd laws of thermodynamics.

BIESH /Prerequisite(s)

H

ARBERHBTIBRICTFHAFE LTEE LWRIE « BRI |, EEERRIT |

=

The subjects to be learned in advance; Basic Calculus I, Basic Calculus Il

RERBBNFE (8 - 15F%) /Required study time, Preparation and review

B | 8 - B8/ 0ETHS. ARBICHLTIE, 675 BEHOFEZICKATC2ECFERMAIVETH .
Z | Preparation and review are required. 67.5 hours are necessary for the preparation and review.

ZRlE S#E2F /Textbooks/Reference Books

H - HRE [#hF] (BAERES, ISMETFRX b2 Y —X)
- 5EE [BhF] (FHEE £, HiitiR  DBEOE—% BARAOLL AEZRELEHIZV Y —X)
% | - Textbook; Thermodynamics (published by JSME)

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

PRIERHE D iRk O EAEE /Grading Policy

B | FHABROMRE BLPLFR— MEORBECTITHET 5. ol T 2EREE1E, £470%, 30%TH 5. Gtan 60 Ak
TatkEd s,
% | 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.

BEZ=IEZ% /Point to consider

H - BE~OFELY  HRE, /-, E£THE
- HE - HEBEEEOBQMICHIST2RETHY, EREHHOTRTH 3.
CHBADMER LT L AR — b2 BOAMER LT LTIRELABRWT &,

£ - 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.




