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BEDBR - IE Objectives and Outline of the Course

H | 1% BTV F—28HARICERT 27022 RO FMTHZ, BROFIETIE, EX M UHEE, AR4—Er0E
WA ZIICDONT, ZOBECHESE. BMROHEEZMAT 2, ¥ TlE. ZERYA 7L, BERYA 7L, ZRHEAM. 8D
FO—MEARK. T/ EALF—(ICOVWTHERT %, FHROBFZMY FEUTI 2 LICLY ., REDEREZHESE 2,

% | Thermodynamics is the study that deals with the conversion processes of thermal energy to mechanical work. In the first
half of the 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. In the latter half, vapor cycles, refrigeration cycles, air
conditioning, general thermodynamic relations and exergy are lectured. Students should solve some problems to deeply
understand the contents of the lecture.

F2BDEEBRE Learning Objectives

B |4y b= Ta4—tI, YRXTFTHA7ILOEREERL. PVIRKB LU TS BRZH <,

TLA YA L, TLA M BEYA 7LOERZERZL. PVIENEB IO TSEREH <,
BREYA 7IVICE T 2B CHNEOEH L ZBMRT 5,
FrvFvHAoL, BRYA L BEYA 7 ILOBREERL, TSIEKEZH <,
BEYA7ILVOBEREBEZER L, JEREZERT 5,
A BBRNFO—MRERAOBEHEZEET 5,
IV RLF—DERLFTEREZERET D,
I | Understand the configurations of Otto, Diesel and Sabathe cycles, and draw their PV and TS diagrams

Understand the configurations of Brayton and regenerative Brayton cycles, and draw their PV and TS diagrams
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Understand the calculation methods of output work and thermal efficiency of various cycles

Understand the configurations of Rankine, reheat and regenerative cycles, and draw their TS diagrams

Understand the operation principle of refrigeration cycles, and calculate their coefficient of performance

Understand how to derive various general thermodynamic relations

Understand the definition and calculation method of exergy

B EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)
H LFREABROEEZEN,+HTHY ., ICANBMEEZBEC Z LN TE S,

BEY A 7L ORITECANZO—RBERAOBHENBRTE TV D,
EANBHEEEREL TWDED, YA 7LORIMEZEREL TV,
EARNBE (DAY A7 ZEIYA 7, ARV A 7 LORER) HEBTETULAL,

B

The above-mentioned contents are fully understood, and applied problems can be solved.

The analytical methods of various cycles and the derivation methods of general thermodynamic relations are understood.

The fundamentals are understood. However, the analytical methods of various cycles are not understood.

The fundamentals (configurations of gas cycles, vapor cycles and refrigeration cycles) are not understood.

REEHEEE Course Plan

No. 18 H Topics AZA Content
1 B | #® EENBLEDH
Z | Introduction Introduction to the lecture
2 B | ARYA 7LD HRYA 7 LOEH. EREEY A /L0, BESEORELL (8B
% | Overview of gas cycles Overview of gas cycles, Concept of air-standard cycle, State changes of ideal gas
(review)
3 B | 241 v b—HA L0 PVIR, TSHER. tF&ANEROHE
Z | Piston engine (1) Configuration, PV and TS diagram of Otto cycle, Calculation of its output work and
thermal efficiency
4 H | X 1%B9(2) TA—ELY A 7ILOERK, PVIERR, TSR, =L BT 0HE
Z | Piston engine (2) Configuration, PV and TS diagram of Diesel cycle, Calculation of its output work and
thermal efficiency
5 B | x> #E(3) YNTHA 7LD, PVRR. TSR, 4£F L BMEOHE
% | Piston engine (3) Piston engine (3)
6 B | #zxg—E>(1) TLA b A7 ILOERR. PYIRK. TSR, AFE L HDNEOHE
% | Gas turbine (1) Configuration, PV and TS diagram of Brayton cycle, Calculation of its output work and
thermal efficiency
7 H | #x2—£2(2) TLA MVBEYA L, RAEERZECEBRO LA FrY A 7L
& | Gas turbine (2) Regenerative Brayton cycle, Actual Brayton cycle with irreversible processes
8 B | REEER R
Z | Midterm exam Midterm exam
9 B | 8EARY A 7L OLE EEHZAY A 7LD O LB
Z | Comparison of various gas | Comparison of thermal efficiency of various gas cycles
cycles
10 B | &#K817.0(1) EROREZL, REIEOREARERX, Z0F P4 7 L0, TSR, TF L5
SEOFE
= | Vapor cycle (1) Properties of vapor, Equation of state, Configuration and TS diagram of Rankine cycle,
Calculation of its output work and thermal efficiency
11 | B | &ZRY1 712 BRYA 7L, BEYA 7 LOEM. TSR, TFLHHERDOHE
& | Vapor cycle (2) Configurations and TS diagrams of reheat and regenerative cycles, Calculation of
their output work and thermal efficiency
12 B | BV A 7L EE[ARMN BAEREL HEHIL/ YA 7 ER[EMRASETA 7L, BYEZ[OME
= | Refrigeration cycle and air | Coefficient of performance, Inverse Carnot cycle, Vapor compression refrigeration
conditioning cycle, Properties of humid air
13 B | &HZF0o—mKEHRA() <7 27 2 LOREKRA, AT RLF— TV 2LE—D—RERA
%= | General thermodynamic | Maxwell thermodynamic relations, General relations for internal energy and enthalpy
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relation (1)
14 H | #hZ2o—KE%RA(2) Ya—- bLYUHR BREEEITABY - 7 TTTTROR
& | General thermodynamic | Joule-Thomson effect, Phase equilibrium and Clapeyron-Clausius equation
relation (2)
15 | B | T7€LF— IV ELF—DFE, LR -BHVWERICIEITET 72X -
%= | Exergy Definition of exergy, Exergy analysis in closed and open systems

= [BNF I REE] #BELTWD L, /o ARBZZHTRICHELRRFIRE & LT TR | 0 [EEENT I
ERIELTWDZENEELL,
Z | 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".

B | AERICHL T, 675 BEOFE - BB ICKC2ECEERMILETH D, SRECHL T, HREZAVEZFEIC L KB
B, BEMELZMEEZIC3LSBEOM IS KHAOFETZ2ET 5,
%= | Inthis lecture, 67.5 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.

B | ##&E:

(1) BFEWFEEE, [JSMETFFX U —X #8h%] | AFE, (2002).

HEE

(1) Y.A. Cengel and M.A. Boles CXREZ R), [RFISEEANT] , +— L4, (1999).
= | 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).

B | BT (LAR—b), PHERS LOBERAROBETITMMT 2, o Iicdd 2RaBE1E. 30%, 35%, 35%TH b, aitms’
60 AU EEAKLET B,
% | The performance evaluation will be based on the scores of exercises (reports), midterm exam and term exam. The

percentage of evaluation will be 30% for exercises, 35% for midterm exam and 35% for term exam. Students are required
to have a total score of 60 points or higher to pass the course.

FE - HBEEFEOBQOISHIST 2RETHY . EREFMONRTH 5,

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