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Hokkaido University Syllabus

:: Course Title

Special Lecture in Energy and Environmental Systems

== Subtitle

Energy issues related to automobiles and future actions

[} | . .
mm Instructor (Institution)

Hideyuki OGAWA ( Faculty of Engineering )

:: Other Instructors (Institution)

Hideyuki OGAWA ( Faculty of Engineering )

== Course Type

== Open To Other Faculties | conditionally

/ Schools OK
T 2020 m 1st Semester T
mm Year m= Semester (Summer Term) m= Course Number 092365
[} | [} |
=m == Number of == Year of Eligible
T f Cl Lecture 1 ~
== Type of Class Credits Students

== Eligible
Department / Class

:: Other Information

= Numbering Code

ENG_EES 5900

= Major Category
Code

1 Major Category Title

ENG_EES

Engineering_Energy and Environmental Systems

:: Level Code

[ B |
mm Level

Specialized Subjects (basics) in graduate level (Master's Course and Professional Course), Inter-
Graduate School Classes

== Middle Category
Code

== Middle Category Title

9

== Small Category
Code

== Small Category Title

0

1 Language Type

Classes are in Japanese.

[ B . . . . .
== Course list by the instructor with practical experiences

1 Key Words

Automobile: Electric Vehicle (EV), Hybrid Electric Vehicle (HEV), Fuel Cell Vehicle (FCV), Internal Combustion Engine

Vehicle (ICEV)

Energy, Fuel: Petroleum, Coal, Natural Gas, Biomass, Nuclear power, Hydro power, Solar power, Wind power,
Geothermal power, Electricity, Transmission/Distribution,




Smart City, MaaS (Mobility as a Service), CASE (Connectivity, Autonomous, Shearing, Electrification), Communication
Technologies, Digital Transformation (DX)

2= Course Objectives

The mobility industries, including automobiles, have tried to be achieving to response to environmental regulations
including energy related in each region/country of the world and the diversification of market conditions.

In addition to that, in recent years the mobility industries also try to response to the new social demands, as following.
- Reducing greenhouse gas emissions to address climate change,

- Improvement of air quality to improve urban environment

- Response to 17 major goals of SDGS,

- Increasing interest in ESG investment among global investors

In the automobile industry, in addition to conventional approaches as followed,

- Improving energy conversion efficiency of power train,

- Making exhaust gas cleaner,

- Making cars safer,

also working on new technologies such as

- Smart city technologies,

+ Maa$S

- CASE

And the energy industries are considering energy conversion aiming for carbon neutral in the long term,

The mobility business and energy business are expected to undergo major changes over the next 20 years.

| would like to ask you to take a bird's-eye view of these situations and understand how your researches in the
Division of Energy and Environmental Systems are related to the world's energy systems and mobility systems.

[ § |
mm Course Goals

For the past 100 years or so, automobiles have become popular as a major transportation system in the world by
using a method of converting a petroleum-based liquid fuel having a large energy density into power by an internal
combustion engine.

However, due to the recent need for global environmental protection, automobiles will have to contribute to the
development of humankind as sustainable transportation in the future.

To that end, it is necessary to reduce greenhouse gas emissions in each process of the product life cycle from the
manufacture, sale, use, and disposal of automobiles.

At present, efforts are underway in various fields with the aim of reducing greenhouse gas emissions Zero.

For that purpose, it is necessary to reduce the emission of greenhouse gases in each process of the product life
cycle from the manufacture, sale, use and disposal of automobiles.

At present, efforts are underway in various fields aiming for greenhouse gas emission Zero.

Among them, regarding automobiles, according to the usage situation of automobiles diversifying in each country
and region, and the primary energy and secondary energy situation of each country and region of manufacture, It is
necessary to build a transportation system that optimally combines various transportation systems including the
automobiles.

Therefore, please try to investigate what kind of measures automobiles will require in the future, focusing on energy.

:: Course Schedule

1. World trends

(Climate change prevention, atmospheric environment, social trends: SDGs, ESG investment, European Green Deal,
etc.)

2. Trends in energy related to mobility

(World energy trends, countries/regions, energy resources, automobiles, aircraft, ships)

3. Social trends surrounding automobiles

(Forecast of world demographics, smart cities, future urban planning of the world, etc.)

4. Initiatives in the automobile industry

(CASE, MaaS, shortened development period, etc.)

5. Future issues and initiatives

(Digital society where cars become information terminals, LCA perspective, expectations for everyone)

[ B |
mm Homework

For the preparation, it is enough to read the distributed materials easily,
Since the theme is a diversified target of energy,
There is not only one conclusion, but please describe in the report what you have considered based on your



thoughts.
To do so, you may need to search the references cited for each part you are interested in.

an Grading System

Based on the submitted report, we will evaluate the level of understanding of the lesson content, the setting of
challenges, and the content of proposals for future automobiles and energy related to automobiles.
In addition, an attendance rate of 70% or more is required.

[ B | . . . -
mm Practical experience and utilization for classes

2= Condition of tasking the subject

There are no restrictions on the registration of this lecture, but it is intended for students who are interested in
automobiles, transportation, transportation related energy and environmental issues.
== Textbooks

am Reading List

: : Websites

Website of Laboratory

== Additional Information

am Update
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