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BEDBR - IE Objectives and Outline of the Course

H | 1% BTV F—28HARICERT 270X 2RI FZMTHZ, BROFIETIE, EX b U#E ARa—-Ev &
K[E—EYOEwmY A 7 ILICDOWT, ZOBCHE, BWEOHELEZHBAT 2, BETIE ARV A 7L ZRFEM. BN
FO—MEARKICOVWTHERT 2, BRLEFTZ/Y) FETHITH> 2 LICkY), AROERZ2RESHE 5,

% | 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, gas turbines and steam turbines are presented, and
the calculation methods of their output work and thermal efficiency are explained. In the latter half, refrigeration cycles, air
conditioning and general thermodynamic relations 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 <,
xRy AoIL BEYA L BEYA I LOBREERL. TSENEH#H <,
BBV AT INICE T IAECHENROEHEZERET 5,
BEYA7ILVOBEREBEZER L, JEREZERT 5,
BRANICET 2 EREIELBRET 5,
BRAGRNFO—RERADEH L% BET 5,
I | To understand the configurations of Otto, Diesel and Sabathe cycles, and draw their PV and TS diagrams

To understand the configurations of Brayton and regenerative Brayton cycles, and draw their PV and TS diagrams
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To understand the configurations of Rankine, reheat and regenerative cycles, and draw their TS diagrams

To understand the calculation methods of output work and thermal efficiency of each cycle

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

To understand the fundamentals of air conditioning

To understand how to derive various general thermodynamic relations

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )

ERABOEEN+HTH Y. ISANLHEZREL 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 | #:& EERNBEEDH, ARAYA 7 LoEH. BESKEOREZ (BE)
% | Introduction Introduction to the lecture, Gas cycles, State changes of ideal gas (review)
2 H | X b#B8(2) CRIZEEY A NLOE. &y b—=H A 7LD, PVIRK. TSR, {TF&#m=X
DEtE
Z | Piston engine (1) Concept of air-standard cycle, Configuration, PV and TS diagram of Otto cycle,
Calculation of its output work and thermal efficiency
3 H | X 1%B9(2) TA—ELY A 7ILOERK, PVIERR, TSR, =& BT 0HE
Z | Piston engine (2) Configuration, PV and TS diagram of Diesel cycle, Calculation of its output work and
thermal efficiency
4 B | x> #E(3) YNTHA 7LD, PVRR. TSR, 4£F L BMEOHE
Z | Piston engine (3) Configuration, PV and TS diagram of Sabathe cycle, Calculation of its output work
and thermal efficiency
5 B | #zxg—E>(1) TLA b AT ILOERR, PYIRE. TSR, AFE L BHNEOHE
Z | Gas turbine (1) Gas turbine (1)
6 H | #x2—£2(2) TLA MVBEYA L, FAEEREZECEBRO LA FrY A 7L
& | Gas turbine (2) Regenerative Brayton cycle, Actual Brayton cycle with irreversible processes
7 B | 581427101 ER[OREEL, BYEJOUHE., EESEORESRER
& | Vapor cycle (1) Properties of vapor, Properties of wet vapor, Equation of state
8 B | ZXY 127102 SURVYAILDOER. TSN, TFE L HPBEDHE
= | Vapor cycle (2) Configuration and TS diagram of Rankine cycle, Calculation of its output work and
thermal efficiency
9 H | #5814 27.1L03) BRAYA 7L, BEY A 7ILOERK. TSIRK., TFLHHXROHE
& | Vapor cycle (3) Configurations and TS diagrams of reheat and regenerative cycles, Calculation of
their output work and thermal efficiency
10 H | BEY A 7L EZEAMQ) BRI, whHIL/ =Y AT
& | Refrigeration cycle and air | Coefficient of performance, Inverse Carnot cycle
conditioning (1)
11 H | BEY A 7L EBSANQ) ER[ULHEISEY A 7L, BY BEROME
& | Refrigeration cycle and air | Vapor compression refrigeration cycle, Properties of humid air
conditioning (2)
12 | B | #2hFo—m%EHR=(1) BFWER (2. Bk - BEROBERI)
& | General thermodynamic | Mathematical preliminaries (total differential, reciprocity relation, cyclic relation)
relation (1)
13 B | &HZF0—mKEHRA(2) <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 (2)
14 H | #hZ20o—KEHRAG3) Ya—- bLYUHR BREEEITABY - 7 TTTTROR
& | General thermodynamic | Joule-Thomson effect, Phase equilibrium and Clapeyron-Clausius equation
relation (3)
15 H | #E HRAYA T, BEIYA I, BEYA 7L, BRAM, BhZ2o—KERKXOF LD
Z | Summaries Summaries of gas cycles, vapor cycles, refrigeration cycle, air conditioning and
general thermodynamic relation

= [BAHZ | RES ] 2BEBEL WD L, £, ARBAZETIRICHELRHRFRIBE & LT [EBRT | |0 2881
HERIELTWEZENEZ LU,
T | 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 | RBRICHL T, 675 BHOFE - BB ICKCL2ECEEREILETH S, BRECHL T TREZAVEFEIC L K
. BHEMEZEEERIC 35 FHEOF 45 KHOFEZEZET 5,

= | In this 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 | #8E:

(1) BAEHMESE ISMEFHX FoU—X #h¥] | hE, (2002).

EBEE:

(1) Y.A. Cengel and M.A. Boles CXREUE ), RECARAZF] , F— L4, (1999).
ZE | 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 (LE-F) ¢PHREABROKNBECTHET 2, IN5ICHT HESABNIEIE, 30%, 0% TH D, Gatmh’ 60 Sl EEx &KL
I 5,
Z | The performance evaluation will be based on the scores of exercises (reports) and term exam. The percentage of evaluation

will be 30% for exercises and 70% for exam. Students are required to have a total score of 60 points or higher to pass the

course.

FB - HBEEFEOBQO)ICHET 2RETHY . ERETFEOTRTH D,

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