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Thermal Engineering Kotaro TANAKA 
 

 
Basic Information 
 

Course Regular Course Compulsory / Elective Elective 
Grade 2nd Number of Credits 1 
Semester 2nd Semester Credit Type Special Credit Type 2 
Class Type Technical Subject 

 
Course Objectives 
 
The thermal engineering is close for man, and important learning. It's learned about a heat engine and 
Combustion of a car, an airplane and a refrigerator in particular in this lecture. 
l understands first principle of thermodynamics. 
2. The 2nd law of thermodynamics is understood. 
3. A heat engine is understood variously. 
4. Combustion phenomenon is understood. 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 Outline (law of thermodynamics) It's understood about thermal balance of the temperature 

and an enthalpy. 
2 Enthalpy and entropy Flow work is understood about a definition of an enthalpy 

and the entropy and a calculation method of use and a 
change. 

3 Effective utilization of the energy 
and exergy (1) 

It's understood about exergy of necessity of exergy 
analysis and the various systems. 

4 Effective utilization of the energy 
and exergy (2) 

It's understood about thermodynamic potential at 
constant volume and exergy loss. 

5 General relational expression of 
thermodynamics 

It's understood about a general relational expression of 
thermodynamics, the general relational expression 
derived from energy equation and a general relational 
expression about the specific heat. 

6 Combustion t's understood about an energy balance of compared 
with the form of Combustion, the air/fuel ratio, the fuel-air 
ratio and the equivalent and Combustion. 

7 Mid-term Exam  
8 Gas cycle It's understood about a heat engine and the cycle and 

the Otto cycle. 
9 Diesel cycle It's understood about the diesel cycle and the Sabathe 

cycle. 
10 Gas turbine It's understood about the Brayton cycle and the gas 

refrigerating cycle. 
11 Steam cycle It's understood about steamy change of state and phase 

equilibrium. 
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12 Steamy engine cycle It's understood about the Rankine cycle and other cycles. 
13 Air conditioning It's understood about the humidity and a psychrometric 

chart. 
14 All kinds' refrigerating cycle It's understood about the refrigerating cycle variously. 
15 Final Exam  
16 Final Exam Review  

 
 
Textbooks and Other Readings 
 
Japan Society of Mechanical Engineers, Thermodynamics, Maruzen.., (in Japanese) 
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Relevant Online Resources 
 
 
Grading Policy 
 
Grading will be based on mid-term exams and final exams on each semester80%, assignment and others 
20%. To get credit, you need to get 60 or more points in total. 
 
 
Course Description 
 
Reconsider the contents of a lecture notebook and solve an exercise about a lecture and a practice point. 
Prepare for a part of the next time's schedule indicated in the lecture. 


