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I | The objective of the lecture is to understand the basic structures and operation principles of internal combustion engines
such as gasoline engines and diesel engines based on thermodynamics and combustion engineering. In the first half of the
lecture, the fundamentals of combustion engineering (i.e., fuel resources, combustion reactions, chemical kinetics,
calculation method of combustion temperature, chemical equilibrium, and gas combustion) are lectured. In the latter half,
the structures, working principles, theoretical cycles, calculation methods of power and efficiency, and combustion processes

of gasoline and diesel engines are explained.
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% | To understand the fundamentals of combustion and its calculation
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To learn how to calculate the theoretical adiabatic combustion temperature

To understand the types of laminar premixed combustion and diffusion combustion

To understand the theoretical cycles of internal combustion engines

To understand the combustion type of gasoline engine

To understand the combustion type of diesel engine
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ZEEHEEE Course Plan

No. 15 B Topics AZA Content
1 B | Bt EENRLEDH, BAFOERNEE (BD)
% | Introduction Introduction to the lecture, Fundamentals of thermodynamics (review)
2 B | B BHRBEODE LS, [UERE
% | Fuel resources Classification and characteristics of petroleum fuel, Gas fuel
3 B | MBEDERE & REETE SURKRBEDTZRE, MRBERID. RIGERE., BALORFE RHE
% | Fundamentals of combustion | Gas combustion, Combustion reactions, Chemical kinetics, Expression of mixing ratio,
and its calculation Heating value
4 B | MEERE R BABERE DR ER
% | Combustion temperature Calculation method of theoretical adiabatic combustion temperature
5 B | MBEDEAF LT BEA ZOBRNFREB, MEEBIED T XIL¥ —1NT v R ALFFE & TERT AR
E
Z | Combustion thermodynamics | Combustion thermodynamics and chemical equilibrium
and chemical equilibrium
6 B | FR&EMEE BRFRBEMEE. MBERE & AREERE, WERT EFK
Z | Premixed combustion Laminar premixed combustion, Burning velocity and flame propagation velocity,
Blowoff and flashback
7 B | BXEHEE MEl R, BREENEEBEFE, HRRR
% | Ignition and quenching Forced ignition, Autoignition and explosion, Flame quenching
8 B | AR LBURBE D FZRE & R
Z | Diffusion combustion Types and characteristics of diffusion combustion
9 B | RSB o8 WPAMERE DB, EARIEE L B1FRE
Z | Introduction to internal | Types, basic structures and operation principles of various internal combustion
combustion engines engines
10 H | NAKREOERY (7L Fy b=BA TN Ta4—CILYA TN YNTFHATILOER, VA7 ILOMEFEH
ShEOFEE
& | Theoretical cycles of internal | Configurations of Otto, Diesel and Sabathe cycles, Calculation methods of their
combustion engines output work and thermal efficiency
11 | B | Hhem= vy B FIEHEREN. BME. BREPEEX. AEDEZEOHEER
Z | Power and efficiency Calculation methods of torque, power, mean effective pressure, thermal efficiency,
fuel consumption and volumetric efficiency
12 | B | AVU>yIrY okl BES[OEM. R AEE
Z | Combustion of gasoline | Formation of fuel-air mixture, Ignition equipment
engine (1)
13 | B | AvUrTror oliiEQ?) ERRREEE REMEE (/v ¥ )
Z | Combustion of gasoline | Normal combustion and abnormal combustion (knocking)
engine (2)
14 | B | T4—ELIZroomiE BARIEST, MABEFCRE. MBEE DTERR
Z | Combustion of diesel engine Fuel injection, Combustion mode, Types of combustion chamber
15 | B | MECHRAR RERGRZBLTCOELD
ES

Summaries and term exam

Summaries of the course contents
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Students are desired to have the fundamental knowledge of thermodynamics and fluid dynamics.

HRE
KaER, THETS B3], FdcthR, (2002).
SEE:
MRS, [PIMIERE (353 AR , FRILHAR, (2015).

Textbooks:

Y. Mizutani, "Combustion Engineering (3rd ed.)", Morikita Publishing, (2002).
Reference books:

H. Tasaka, "Internal Combustion Engines (3rd ed.)", Morikita Publishing, (2015).
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= | The performance evaluation will be based on the scores of exercises and term exam. The percentage of evaluation will be

50% for exercises and 50% for exam. Students are required to have a total score of 60 points or higher to pass the course.
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