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BEDOBR - IE /Objectives and Outline of the Course

H | #& Tl TR F—0YEBNLEBRI S LH, KNFEB, AHWEB. RFHAEEB. KBEARBLEOFKEAAC, TR - &
EAEICBET 2TRICOWCHAT %, /o, RBCEEEDEZMIIEZICEEDL I AFREZDMZO/ELLDON, DT
EERIERICIRA TEREZEFHENICHM T2 2B EDE S BT eh, TRICANBORKEER LS ICRAICES 2HER
EDESBABMTEATHLCDARVDOAREICODVWTER DR E 52X 5,

| In the lecture, you will learn first the understanding of physics of energy, next the power generation methods such as
hydroelectric power generation, thermal power generation, nuclear power generation, photovoltaic power generation, along
with engineering on energy storage and transportation methods. Also we will discuss what kind of means should be taken to
achieve compatibility between the environment and production activities, what kind of thing is to objectively and scientifically
judge facts, and human future thinking about what direction we should proceed in the present age.

FEDEEFIZE /Learning Objectives

B | 8EREAXOREBICOWVWTERT B,
BRABRIFIINF—DITRE - BHEFEICDOWTCERT 5,
IRIILF—LREMEEOREYICOVWTERLBYOEREFD,

% | Understand the principles of various power generation methods.
Understand the various methods of energy storage and transport.

Understand the relationship between energy and environmental problems and have your own opinion.
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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | REOREAR. BABRIXILVF—DFE - BXFEICOVWTHRBENTE S, TRALF—EHEKREBEOMBEICOVLWTWA WAL
UBHODRBETICENORREZED, WEMNICGBATE %,
FEORBEAR. BARIINF—OFE - XA RICOVWTERN TE S, TRLT—EHIKRBEOMBEICOLTWLA WA
UBHODRBYHZ %M., BRDEREZRHDZENTES,
FEORBAR. BABRIRLT—OFR - MIEFEICOVT, HIEEOBRIITE S, TRLF—LHIKREOMBEICOL
TWAWARIMGEHOLDRBIH B EZM>TEWVWED, IF-ZNELTBDOEREZERRSEZEATERL,
BEOHKBAN. BRABIFILF—OITE - BpXSEICDOWVWT, BEAFR+D, TRLF—EHIKREOMEICODWT, B2D
BEREZRNZ ZENTERL,

Z | Able to explain various power generation methods and energy storage and transportation methods. Able to summarize your

opinion and explain it logically, based on views from various perspectives on energy and global environment problems.

Able to understand various power generation methods and energy storage and transportation methods. Able to summarize
your opinion, based on views from various perspectives on energy and global environment problems.

Able to understand to some extent various power generation methods and energy storage and transportation methods.
Unable to have your opinion, although you know views from various perspectives on energy and global environment problems.
Unable to understand to some extent various power generation methods and energy storage and transportation methods.

Unable to have your clear opinion, based on views from various perspectives on energy and global environment problems.

RETEIER /Course Plan

No. 18 H Topics AA Content
1 B | HEEMORBETRLY— - | AHBOELE T RLF—HE, Tr¥—HE&&HIRBERNE
HERERERE (1)
% | Development of science and | Human history and energy consumption. Energy cosumption and grobal
technology, and problems of | environmental issues.
energy and global
environment (1)
2 H | BERINOBBEIALY— - | IXLF—ORFBELHG, —RIANF—EZRTZNF— RIEMBE & FFATREME.
HERERIERE (2) RKEE T RILF—ERGHE
% | Development of science and | Demand and supply of energy. Primary energy and secondary energy. Environmental
technology, and problems of | problems and sustainability. Power generation and basic energy plan.
energy and global
environment (2)
3 B | AFHTRILF—EKNEB IxILF—OFESE - ER KOKBER, WERNIRLF—EKAFKE, RLX—ADFE
B, KOREORE, KAKEOEE, KNREFMEHBAKE., FIKNHEKE, BEAD
KIFEANHEE
% | Mechanical energy and | Energy types and rules. General circulation of water. Mechanical energy and
hydroelectric power | hydroelectric power. Bernoulli's theorem. Principles of hydroelectric power
generation generation. Types of hydroelectric power generation. Hydroelectric power plants and
pumped storage. Mid
4 H|tZIxLF - XAKE | HKOMCERR (BH. AR, RAHR) LBREORE L RERE BTRLX—0
(1) M, KNWREDORE
% | Chemical energy and thermal | Earth's fossil fuel such as petroleum, coal, natural gas. Combustion of fossil fuels and
power generation (1) environmental problems. Physics of thermal energy. Principle of thermal power
generation.
5 B || tFITRLF - KNNEKE | KNWRBICHIT2HME. AAXKEOHRK. KEEUNERE. BARDKHDKER
(2)
Z | Chemical energy and thermal | Chemical energy and thermal power generation (2)
power generation (2)
6 H I BIX VX CRFAHAXRE | R BRICBIZREFHERE. BT XILF MR - BROEL. BRFEZOE IR
(1) IRLF— RFF
% | Nuclear energy and nuclear | Nuclear power generation in the world and Japan. History of nuclear energy research
power generation (1) and development. Nuclear physics and fission energy. Structure of nuclear power
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reactor.
7 H|  BIXILF—ECRTFHRE | RFHREBOLL ALRTFIRONDIE, BRFAREBELER - oM. BBERY A 7L
(2)
= | Nuclear energy and nuclear | The mechanism of nuclear power generation and the classification of nuclear
power generation (2) reactors. Nuclear power plant, and its accidents and safety. Nuclear fuel cycle.
8 H| | BIZxLF—RFHAEE | REREFF 0 EHENP, NEEY 21—V SFF. SR ZAF. BEEF
(3)
Z | Nuclear energy and nuclear | Next-generation innovative reactors: Innovative light water reactor, Small modular
power generation (3) reactor, Fast breeder reactor, High-temperature gas-cooled reactor, and Fusion
reactor.
9 H | BATRLF— - BAAEL R | BEARI AT —LF, BEARI LT —MBOHR. HERTIREE RELRE.
LFE— (1) BAFE, NAFTXHKE, HEFKE. TOMORERE
= | Natural energy / renewable | What is renewable energy? Trends in renewable energy use. Daily load curve and
energy (1) photovoltaic power. Wind-power generation. Biomass power generation. Geothermal
power. Other power generation methods  generation.
10 | B | BRAIxILF— - BEAREILR | KBEEBOFRIE, KEEBLOME. KEGELHREMAORIK, BEE ik S EREIE
L¥— (2)
%= | Natural energy / renewable | The principle of solar cells. Materials for solar cells. Current status of solar power
energy (2) generation. Fixed price purchase system.
11 | B | THLF—0FE - £ - BX | EHEORERE, THxILF—DFFE., BEM
(1)
% | Energy storage, conversion, | Power grid stability control. Energy storage. Battery.
transportation (1)
12 | B | TALF—0FE - B - X | TRAALF—OFBEANT R BREDL, KRIXLF— TRALF-0OFH L Hx
(2)
% | Energy storage, conversion, | Energy supply and demand balance. Fuel cell. Hydrogen energy. Energy conversion
transportation (2) and transport.
13 | B | BEFEIXLF—OFE -t | A=+ Uy N ARy b7—7, sBERE, ETxLF— E— bRV
BE+S(RERSG - BEWE - BREREL R ONT VR ERBBE TRLF—I v I X,
BARTERG, THRLX—ETRPDORANY T ZA L
% | Industry and energy demand | Smart grid. Power network. Transmission and distribution of electric power. Energy
and supply saving. Heat pump. Carbon cycle energy system. The balance and issues of 3E+S
(energy security, economic efficiency, environmental conservation and safety). Energy
mix. Ene
14 B | #ECREME IRNF—LER - REOBE, BTRTXANVT—EARGE, TRLF—BER, Hh—AF
Y UHA oI, CCUS, FftrlRemFE & 13, HIiERILEE, KA ED 2050 F~MmF
T-BREBKEE. EROTXILF—FHIF
= | Power generation and | Energy and resource/environmental issues. The 7th Strategic Energy Plan of the
environmental problems Japanese government. Japan's energy policy. Carbon recycle. CCUS. What is
sustainable development? Regional circulation symbiotic sphere. Japan's power
source composition targe
15 B | F&EHE FHNICREZIRRL, BERFEPIC, HEICTRBEA LR - M2/ LIZHT 5,
& | Subject Test Assignments are given in advance and students are required to complete and submit

them in exam format during class time in the classroom.

BiE5t /Prerequisite(s)

B | aRYEBOERREE IIHE
= | Basic level of high school physics is necessary.

RERENLE (FE -

#8%) /Required study time, Preparation and review

S|

EELEV-OB, BATHIWVWII LT TREZITV. X,
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| = | After leraning in the lecture, do a survey yourself or in a group and think about it.

ZRE S#EZF /Textbooks/Reference Books

H | 222 [TXxL¥—-AZ] ERIXILY—T. [RE - BRE4S - £VEHEAE] BED. \IRRERE BT rL¥—
T%| FdbHR, THERE [TRLF—0RF] ZHHRK
= | Reference books:

"White Paper on Energy", Agency for Natural Resources and Energy.

"White Paper on the Environment, Recycling-Based Society and Biodiversity" Ministry of the Environment.
Yasuyoshi Yasaka(ed.)"Electrical Energy Engineering", Morikita Pub. Co.

Shinro Yasui(ed.)"Eenergy Science", Sankyo Pub. Co.

PRI D 755 K% N EZE /Grading Policy

H

2~3BABICETHEELFR— FOREBRAKUVABTE 0%, REBEL R— FORHELVTANRTS 0 %DEEICTRIEZ T
iy %,

BEEEL R~ ML, BaNcEEAIRRL, £l 5 0B 0RERMIC, ZEICTCHBEACERLIZEET 2 GElIZ. 81 4E
BoREPRICHABLES),

Bt

Grades will be evaluated based on the ratio : 60% of the submission status and content of reports of tasks, 40% of the final
report submission and content. For the final task report, the assignment may be presented in advance and students may be
asked to complete and submit the report in an exam format in the last class - details will be provided during the 14th class.

i

EIEZ /Point to consider

m | B8

BEERCERT BT —RA T 7 A E, BERIIC Moodle EICT vy FA—FLEd, X7 U—vERABICESD/ — F
Ry AVTHBRTHLIICLTLAEX N, /o, BESPIT, Moodle LT, BEABRZIT2HE61HY £,

FIFRBEICEELFR—b2RLET, LR— NI, XEA5IBT2RILIBEMPBREICOMD LS ICL, HEZEHT S
&, L. EEBABIBIFELZE, MADMERLEZLR—F (—87TH) 2a—LESAERLIE LTRE LA W
Z&E, ZDESHLAR—FHHNIE, MEHE RALEFLA

Bt

The PowerPoint files used during the class will be uploaded to the Moodle before the class. Please refer to them on the
screen and on your laptop at the same time. We may ask some simple questions on the Moodle during the class.

Assignment reports should be submitted almost every two weeks. Quoting text in a report, make sure to clearly identify
the quotation with its source. Never refrain from over-quoting. Don't copy a report created by someone else. If there is such
a report, not only yours but also his will not be graded.




