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M701 | Fracture Mechanics (ff £ /%) I 2 2
M702 }z;?g e oo e | 2 | 2
M703 | ey T o | 2| 2
M704 | IR o Inteligence # oms e | 2 | 2
M705 | Robotics (v AR v k T%) B (5 B | 2 2
M706 H‘g%&;ggg%”““” o e | 2 | 2
M709 | # & £ B 3F Al 5 B GHFL - BRAE) | 2 2
M710 |V 7 b~ % —T% 5% 2 | 2
M711 | % 3 T% % o R | 2 2
M712 | M B B4+ (2 B | 2 2
M713 | ¥ 1k 4 5 W oms s | 2 | 2
M714 | 5 /i ik T % 53 R | 2 2
M715 | ¥t {& T 5% 15 = 1 2
M716 | # # IR 8) 7 5 im B OGR4 B | 2 2
M717 | #5556 E = 1 2
M718 | ¥ BN T.7% F GHP6 - ERE) | 2 2
M719 | K% L% (86 BRI | 2 2
M720 | KB T 5 BT B | 2 2
M731 T?%?;%ﬁ;;ﬁ Plasticity % 9 9
M732 | Gas Dynamics (& 1K J15%) i 2 2
M741 | #4888 e 2 % 2 2
M742 | B 15 7 5 2 2
M743 | # 5 T2 5 3 5% 2 2
M744 | 5 o 2 T %7 55 i 5 2 2
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M747 | 6e 8 & 28l 45 i 2 2
M748 | # & &) /) 5 K 5 2 2
M749 | s> 27 A T% Vi 2 2
M750 | T.7 v & =¥ ¥ 1 2
M751 | A& L% % i 2 2
Seminar in Mechanical Engineering I s
M761 | ey roge s — 1) = 1 ]2
Seminar in Mechanical Engineering 11 o
MT62 | i o gy % 1) e 1 2
Mechanical Engineering Internship I A
M763 Gl T2 v 7 vy 7 1) HE 1 2
Mechanical Engineering Internship II A
M764 e T2 v 7 — sy 7 11) HE 1 2
Communication for Mechanical Engineer I A
MT65 | (it oss 3 o bt o 1 B 1| 2
Communication for Mechanical Engineer II -
M766 (b T2 2 =hr—2 g 1) HE 1 2
Investigation on Mechanical Engineering A
M76T | g o 1 018 0 e 2 2
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Master Course

Department of Mechanical Engineering (Global Course)

Period
Number Course Subjects Category | Credit | Firstyear | Second year
Rl | Sig | Rl | Soig
Semestr | Samesty | Semestr | Semesr
IM701 | Fracture Mechanics A Elm?qum 2 2
IM702 | Reactive Gas Dynamics H: EIec("iii\:Ia(/jg?quired 2 2
IM 703 | Mechanical Vibration and Acoustics H Elmgqmmd 2 2
IM704 | Computational Intelligence H: Eleitl’;\i/;/(lj?go)quired 2 2
IM705 | Robotics H:E'egFﬁi‘jéR;;q“m 2 | 2
IM706 | Heat and Mass Transfer H:Elec('t:ii\;tlaéquuired 2 2
IM731 | Theory of Plasticity A Ele(c'gii\é%RSquired 2 2
IM732 | Gas Dynamics AEIe(c'l:ii\é%I?;quired 2 2
IM 761 | Seminar in Mechanical Engineering | P 1 2
IM 762 | Seminar in Mechanical Engineering Il P 1 2
IM 763 | Mechanical Engineering Internship I P 1 2
IM 764 | Mechanical Engineering Internship Il P 1 2
IM 765 | Communication for Mechanical Engineer | P 1 2
IM 766 | Communication for Mechanical Engineer I P 1 2
IM767 | Investigation on Mechanical Engineering P 2 2

H=Higher Specialized Subject, A=Advanced Specialized Subject,

P=Personal Development Subject
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Hydrogen Energy Engineering e
MBOL | (k=% — L) K 2 2
Clean Energy Technologies -
MBO2 T () y — o = v — i) ; 2 2
M8O03 | Materials Strength (B#} D J1524544:) = 2 2
M804 | Tribology (FT7 A AR 1m T —) = 2 2
MS8O05 | Heat and Mass Transfer GEREER = 2 2
MS8O06 | Reactive Gas Dynamics (Bt A F1%7) = 2 2
Mechanical Vibration and Acoustics .
MBOT | wemom H 2 2
Computational Intelligence e
MBO8 | ot g 0 4 i 2 2
M811 | /K FE L5 e 2 2
M812 | KFHiE L X T A = 2 2
MS813 | KFEHrj > A 7T L = 2 2
MS814 | /KFEFH v & & = 2 2
MS815 | KFFIH Y AT A =) 2 2
M816 | KFxx ¥ —ta& T AT A = 2 2
MS17 High Pressure Gas Safety Engineering | . 9 9
IR0
(5 FE H 2 % 4 T.%) "
MS818 | it & 4y £t = 2 2
M819 | Fracture Mechanics (fifEE 71 %) i 2 2
M820 | #1 ¥} 58 £ 7 i 2 2
Advanced Energy Engineering I
MB2L | st 1 —st 1 % 2 2 2
Advanced Energy Engineering I I
MB22 | Cesthr 41—t 11 x S ’
M831 | KFE = x v ¥ —Hi&EM L+ 5 2 2
M832 | KFE = x v X — B rEM B 7 5 2 2
MS833 | /KFEFE = x /¥ —EXIF i 2 2
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M838 | = ¢ /b ¥ — B K i i 2 2 2
M839 | Hiifi~vx A | 5 2 2
Seminar on Hydrogen Engineering I e
M841 kFE T2t I F—1) HE 1 2
Seminar on Hydrogen Engineering II e
MB42 | ke 3r—11) " L 2
Internship for Hydrogen Engineering I A
M843 KETZA s T 1) HE 1 2
Internship for Hydrogen Engineering II -
M844 RS T2 v s 1) HE 2 4
Communication for Hydrogen Engineer I e
M845 | Ghargm sz a1 " ! ;
Communication for Hydrogen Engineer II e
MB46 | phorrymsazr—s a1 = ! 2
Investigation Study on Hydrogen Engineering e
M8AT | oromammo e 2 2
Fundamental Mechanical Engineering I
. - e
M851 | g o) 2
M859 Fundamental Mechanical Engineering 11 5 9 9
(B L s —)
MS853 Fundamental Mechanical Engineering II1 1 9
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Master Course

Department of Hydrogen Energy System (Global Course)

Number

Course Subjects

Categ
ory

Credit

Period

First year

Second year

Rl | Spig

Fall
Semesier

Spig
Savestr

IM801

Hydrogen Energy Engineering

IM802

Clean Energy Technologies

IM803

Materials Strength

Semestr | SavesEr
2
2
2

IM804

Tribology

IM805

Heat and Mass Transfer

IM806

Reactive Gas Dynamics

IM807

Mechanical Vibration and Acoustics

IMS808

Computational Intelligence

DN | N[ DN | DN | DN

IM809

Fuel Cell Engineering

IM810

Hydrogen Production and Storage

IM817

High Pressure Gas Safety Engineering

IM819

Fracture Mechanics

IM821

Advanced Energy Engineering |

IM822

Advanced Energy Engineering Il

>|>»|>|IT|I|IT|lx|lx|lxlzx|XT|xT|xT|xT

IM841

Seminar on Hydrogen Engineering |

IM842

Seminar on Hydrogen Engineering 1l

IM843

Internship for Hydrogen Engineering |

IM844

Internship for Hydrogen Engineering I

IM845

Communication for Hydrogen Engineer |

IM846

Communication for Hydrogen Engineer |1

IM847

Investigation Study on Hydrogen Engineering

IMS851

Fundamental Mechanical Engineering |

IM852

Fundamental Mechanical Engineering I

P
P
B
B

DN | N[N | = | = [N ||| [|D|[D [N || [N || ||| || DN DN

IM853

Fundamental Mechanical Engineering 111

B

2

H=Higher Specialized Subject, A=Advanced Specialized Subject,
P=Personal Development Subject, B=Basic Subject
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BFERBRX% Category

Jetmet 3

RENRFERVZESF

M T8 (B %2 22— Z) Mechanical Engineering, Global Course

BERBEI— K Code

M701/IM701

Z%% B4 Course Name

Fracture Mechanics (A% /%)

AHEER

BREFERUVHEZHSE
Term

BEERE-SPHESR R

FH - KIEE 3 KR Spring Semester + 3vd, Period, Wednesday
B 2% Lecture

Bi{i# Credit

2

HLHE4L Instructor

B fHE 2d% Prof. Noguchi Hiroshi
nogu@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

EREATIOMBORELRERROIERNZ X T 2RETD.

Lecture on Safety Assessment System of Materials with Cracks.

2KXKDHEBE Course
Objective

TR 1553 B LSS AT R TR B ) 5 0 FERfE 2 145
WS D (JET7) WEEIZXT 2 /) FRIRLRIZBE T 5 Hik & R A gk
HHEJI%FE 5. Acquire an idea of safety assessment

G952 LITLY, MEOIEH%E
ZISHTE

BERlD=EBZE Specific
Purpose

B OIS T S 0 (57) MRSk 2 J7RIFLRIC B3 2 ik & &
DISHBENZERT 5. T72bb, WEHFTHWD K o&. £ O,
K EOFHHEZICRET 22 8582 & &b, EEOERE~OIE ) 2 2%
VW, ENHOMEEEHT 512 FIZO1F 5. Acquire the knowledge of

linear fracture mechanics.

Course Outline

REATE

1. Coordinate transformation of stress component

2. Stress concentration

3. Stress intensity factor

4. Application of linear fracture mechanics

5. Calculation of K value

6. Energy release rate

7. Yield situation near crack tip

8. Small scale yield condition

9. J-integral

10. Numerical calculation for K value

11. Fatigue crack growth mechanism

12. Fracture mechanics description for small fatigue crack
13. Fracture mechanics description for ceramics strength
14. Statistics description for strength reliability

F—7— F Keyword

Crack, Elasticity, Plasticity, Fatigue

BEDEDHA Course
Policy

BAi 7 % 2 MEOEEZ MW THEEZIB 2.
The lecture will be given using an original text available at the Dept. Web
site.

BHERUVSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

= EHH Counseling

fE 40 A 16:00~17:00, fAMZE=EIZT.
16:00-17:00 every Friday at Room 548.

HER - BIEFTE D A iEF
Grading

REFHEFETB I b s, BEEE (LAR—F) 38R o0, HRREBRO M
A& 60, HEAZ408E LT, 100 /iR CTrHMid 5. 60 sl ETHKE.
The course is conducted in English. Weekly assignments (40 points) and
final exam (60 points) are evaluated. Pass for the score is more than 60
points.

ZD1th Others




BFERBRX% Category

EEEPERH (O 2 ¢ B®BRXLE) (Elective / Required Course for Field 2)

REMARZERVZES

AR T3 (B 1.5 = — X) Mechanical Engineering

BERBEI— K Code

M702/IM702

¥R B4 Course Name

Reactive Gas Dynamics(5 &M A 71%7)

AEE A

BREFERVHABZEINE
Term
BERE - EDHEE - GE

FH - AKHE 1 FER Spring Semester + 2nd, Period, Thursday
HHERE Lecture

B3 Credit

2

HLE4 Instructor

L)1 #4% Prof. Kitagawa Toshiaki
toshi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

REDEEE Summary

B, R BOSE RIS DWW T, RISV A J15 8 KL OYRBED 2K
B R ERETD.

Lecture on Reactive Gas Dynamics and Combustion.

2KXKDHEBE Course
Objective

FOGAE T A DEGRARRIREREE, AL ROSFHED @ B R Mk A5 L, MR
IR T& 58871%% 9.  Acquire an idea of dynamics of reactive gas.

BERlD=EBZE Specific
Purpose

TiIRA B L OIEBURBE OB, RBERME, KRZEH OB EST 2.
Acquire the knowledge of combustion theory, combustion properties and
flame behavior of reactive gases.

2% 5tHH Course Outline

1. Definition of Fuel and Combustion

. Mathematical Description of Reactive Gas Flow
. Transport Phenomena

. Thermodynamics of Combustion Process
. Chemical Kinetics

. Reaction Mechanism

. Reduced Reaction Mechanism

. Properties of Flame, Flame Stretch

. Properties of Flame, Flame Instabilities
10. Effects of Pressure on Flames

11. Turbulent Flame

12. Turbulent Burning Velocity

13. Numerical Simulation of Combustion
14. Turbulent Combustion Model

15. Engineering Aspects on Combustion

© 0030 Utk Wi

F—7— F Keyword

Reactive Gas, Combustion, Flame

BEDEDHA Course
Policy

AT ¥ A MEOEEZ MW THERLB ).

The lecture will be given using an original text.

BHERUVSERE Text
and References

ZHEREIHETITRT.

The references are specified in the class.

= EHH Counseling

HY BB EIZTARERIR D HRETIS T 5.
Anytime at Room 530.

HER - BIEFTE D A iEF
Grading

BEE (LAR—F) 2o, HEREBRO AL 80 &, HE % 20 i LT,
100 A A CRHET 2. 60 AL ETHEE.

Some assignments (20 points) and final exam (80 points) are evaluated. Pass
for the score 1s more than 60 points.

ZD1th Others




BFERBRX% Category

EEEPERH (5 4 - BIRME) (Elective / Required Course for Field 4)

REMARZERVZES

M T8 (B 52 22— R) Mechanical Engineering, Global Course

BERBEI— K Code

M703/1M703

¥R B4 Course Name

Mechanical Vibration and Acoustics (JRENZ2E T %)

AEE A

BREFERVHABZEINE
Term
BERE - EHHEE - GE

A « R Spring Semester
HHF 2 Lecture

B3 Credit

2

HLE4 Instructor

HEA(EER #F% Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
- _E s R ##Z Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
) |FaHHE 2 Associate Prof. Ishikawa Satoshi,, ishikawa@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

AR EN 3 L OBEEIC DWW T ORARMEZ Ha¥ETD.

Lecture on Mechanical Vibration and Acoustics.

2KXKDHEBE Course
Objective

IR & S B0 A BB L, 2hd b S ICIEBERS O - @it &
ORIEBEIZ IS T 5H8/7%3% 9. Acquire an idea of mechanical vibration
and acoustics.

BERlD=ZEBE Specific
Purpose

B IRE) & M B O R L 70 D 1 BHERORE), ZAHMERORE), H&
T, BEREHIE o Bk 2 &89 5. Acquire the knowledge of vibration
and noise of mechanical system.

2% 5tE Course Outline

. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -

1DOF system, Basic concepts & Classical methods
1DOF system, Response in the time domain
1DOF system, Response in the frequency domain
1DOF system, Damping

Multi DOF system, Basic concepts

Multi DOF system, FEM analysis

. Mechanical Vibration - Multi DOF system, Analytical method

. Mechanical Vibration - Multi DOF system, Modal analysis

. Introduction of Acoustics

10. Sound propagation 1

11. Sound propagation 2

12. Noise and its influence to human body

13. Noise Control 1

14. Noise Control 2

O 0010 TN W

*—7— K Keyword

Free vibration, Forced vibration, Noise, Noise control

BEDESHA Course
Policy

BT 7T % 2 FEOEEZ AW TGERE B IR ).
The lecture will be given using a distributed document.

BHERUVSERE Text
and References

SEREIRETIORT.
The references are specified in the class.

S E+85% Counseling

HEETHF. B AL TOTRHNEE L.
Any time at instructor's room. It's desirable to make an appointment
before the counseling by e-mail.

ER - BIEFTED A EF
Grading

RETIFE TR I b5, HERMEBRO S5 A 60 &, iEZRRFHITOEE - LR
—h&240 /& LT, 100 £l TR 2. 60 LA ETEK.

The course is conducted in English. Exercises and/or reports (40 points)
and final exam (60 points) are evaluated. Pass for the score is more than 60
points.

ZF M1t Others




BFERBRX% Category

EEEPREH (5B S5 ¢ BIRXLE) (Elective / Required Course for Field 5)

REMARZERVZES

M T8 (B 52 22— R) Mechanical Engineering, Global Course

BERBEI— K Code

M704/1M704

¥R B4 Course Name

Computational Intelligence (F& &NHE)

AEE A

BREFERVHABZEINE
Term
BERE - EDHEE - GE

FH - kWE 3 FFR Spring Semester * 3rd Period, Tuesday
HHF 2 Lecture

B3 Credit

2

HLE4 Instructor

A0 &R #dZ Prof. Kiguchi, Kazuo
kiguchi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

BUEFHR FEOM, Y7 harva—T 407 (Zy P qHtim, ANL=a2—7
Ny 8T =7, BT T Y XLE) 2 AWK FE, T, S -
FETFE, KELTIEORARNEZ A RETS.

Lecture on calculation methods for control, reasoning, adaptation/learning,
and optimization using soft computing techniques (Fuzzy Reasoning,
Artificial Neural Networks, Genetic Algorithm, etc.) in addition to numerical
computation.

2AKNDHEBE Course
Objective

BRI O BB FHECREL FEICET 2 M2 ER L, ZhbazEice Ry b
RO S AT L DR EHCIIT E O REMPISH TE 28N E2E D .

Acquire the basic concept of machine intelligence and optimization, and also
the ability to apply them for the design and analysis of the robotic systems
and the mechanical systems.

BERlD=ZEBE Specific
Purpose

2% 5HHE Course Outline

e ]

B FHEIAEDRIT  Introduction to Computational Intelligence
2l FMEFAE  Numerical Calculation

H3Mm: Y7 bharva—7 127 Soft Computing

FalE: 77 Y4 HEw  Fuzzy Reasoning

Ho5l: 774l 1 Fuzzy Control No.1

Follm: 77 aiilil 2  Fuzzy Control No.2

B NTAPRREIEEHE (1) Artificial Neural Networks (Introduction)
F 8l NLARRMEIFEME (%% @i 1)  Artificial Neural Networks

(Learning/Adaptation No.1)
ol NTehiRE M (8 s 2)
(Learning/Adaptation No.2)

Artificial Neural Networks

B1 0 ANTARREIEEME (EH)  Artificial Neural Networks (Application)
F11mE: BEMTALIY X1 Genetic Algorithm No.1
F12m: BT ALIY X2 Genetic Algorithm No.2
1 30 \EA 7177 Genetic Programming
F14lm: EHNBLOELY Summary and Conclusions
F—7J— K Keyword
RROEDHT Course Rz RT 52 L. Please read the notice.

Policy

BHERUVSERE Text
and References

ZHEREIHETITRT.

The references are introduced in the class.

= E K Counseling

Y BEFITTHRERIR Y XS 5.
Anytime at Room 436.

HER - BEFT D A iEF
Grading

FEFFFECTB I bhsd. HIRRBRO 5% 60 A,
AL LT 100 il Rl TR 5. 60 LA L TER.
The course is conducted in English. Assignments (40 points) and final exam
(60 points) are evaluated. Pass for the score is 60 points or higher.

LiR— FNEDREZE 40

ZD1th Others




BFERBRX% Category

EEEPREH (5B S5 ¢ BIRXLE) (Elective / Required Course for Field 5)

REMARZERVZES

M T8 (B 52 22— R) Mechanical Engineering, Global Course

BERBEI— K Code

M705/1M705

¥R B4 Course Name

Robotics (mAR v kL)

AEE A

BREFERVHABZEINE
Term
BERE - EDHEE - GE

B - K& Fall Semester + TBD
WE T2 Lecture

BE{I# Credit

2

HLE4 Instructor

(UATTH] #4% Prof. Yamamoto Motoji
yama@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

REDEEE Summary

AB=TNT AT LOEEY:, #%, LRSS T, aRT 4 7 AD
B Y NSE AR o s A

Lecture on Robot Kinematics, Dynamics and Control.

2KXKDHEBE Course
Objective

BART 4 7 ADREBERERL, Zhax b L ICFFme Ry bV AT AOBRFOM
Wr7p & O REMRIEH T 5H2/)%# 9. Acquire an idea of basic Robotics.

BERlD=EBZE Specific
Purpose

RART 4 7 ADKMEL 2 D% ) vy ROEEE, FI1FE, B, rRy by
AT L OHFEO B 2 ES T 5. Acquire the knowledge of
kinematics, dynamics and control of robot systems.

2% 5E Course Outline

Introduction of Robotics

Kinematics of Robotic Arm (Expression of Orientation)
Kinematics of Robotic Arm (Denavit-Hartenberg Expression)
Kinematics of Robotic Arm (Homogeneous Transformation Matrix)
Kinematics of Robotic Arm(Inverse Kinematics)

Kinematics of Robotic Arm (Redundant Manipulator)

Statics of Robotic Arm(Principle of Virtual Work)

Dynamics of Robotic Arm (Newton-Euler Method)

Dynamics of Robotic Arm (Lagrangian Method)

10. Dynamics of Robotic Arm (Pseudo Inertia Matrix)

11. Modeling of Actuators (DC Motor) and Reduction Gears

12. Control of Robot System (PID control with Gravity Compensation)
13. Control of Robot System (Stability)

. Control of Robot System (Computed Torque Method)

© X3 o e e

*—7J— F Keyword

Robotics, Kinematics, Dynamics, Control

BEDESHA Course
Policy

FAi 7 2 MEOERZ MW THEEZI 2.
The lecture will be given using an original text available at the Dept. Web
site.

HZRERUSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

= EHH Counseling

R GRWGE A RE, MEXER 16:00~17:00, HYHE=IZT. 72721,
B A=V ETHR AR Z SIS b E DT, ZORVICH LT
16:00-17:00 every Tuesday at Room 432.

AER - BAEETED A EFH
Grading

RETRFE TR I 2bND. BlEE (LAR—F) PAREbh, HREBRO R
& 80 AL, B Z 20 & LT, 100 A CrElid 2. 60 sl ETHMK.
The course is conducted in English. Weekly assignments (20 points) and
final exam (80 points) are evaluated. Pass for the score is more than 60
points.

ZD1th Others




BFERBRX% Category

EEEPRH (57 - BRXLE) (Elective / Required Course for Filed 7)

REMARZERVZES

M T8 (B 52 22— R) Mechanical Engineering, Global Course

BERBEI— K Code

M706/IM706

¥R B4 Course Name

Heat and Mass Transfer (BWiEB@hia

AEE A

BREFERVHABZEINE
Term
BERE - EDHEE - GE

FH - KHE 2[R Spring Semester * 2nd Period, Wednesday
HHF 2 Lecture

B3 Credit

2

HLE4 Instructor

Efs P % Prof. Hiroshi Takamatsu
takamatsu@mech.kyushu-u.ac.jp

mH PR #Zd% Prof. Yasuyuki Takata
takata@mech.kyushu-u.ac.jp

Bi&5t Prerequisite

72 L N/A

BEOHE Summary

WERE) O HAE S LUK L~V OARET
Introduction of mass transfer and advanced learning of heat transfer.

2AKNDHEBE Course
Objective

FETITEDRWEAL LOWEBEONEZ TSI LICLY, [mEWERES T 1
EADRFB IO RN F— T HREMIIISH T 2152 # 9.
Increase the capacity and skills for thermal management of processes and
devices by learning subjects on heat and mass transfer which were not
taught in the undergraduate course.

BERlD=EBZE Specific
Purpose

WERBE) O RME, MHELE Y )RR L ENIC L E RIS, BIOS B
AOERANLIWMY BN EERST 5. Acquire the basic idea of mass transfer,
phase change heat transfer and its principle, and the radiation heat transfer.

2% 5tE Course Outline

Introduction to Mass Transfer (Prof. Takamatsu)
Fick's Law of Diffusion (Prof. Takamatsu)

Steady State Diffusion (Prof. Takamatsu)

Transient Diffusion (Prof. Takamatsu)

Convective Mass Transfer (Prof. Takamatsu)
Exercise on Mass Transfer: (Prof. Takamatsu)
Vapor-Liquid Interface and Surface Tension (Prof. Takamatsu)
Condensation Heat Transfer (Prof. Takata)

. Nucleation and Boiling Incipience (Prof. Takata)

10. Nucleate Boiling (Prof. Takata)

11. Critical Heat Flux and Film Boiling (Prof. Takata)
12. Principle of Radiation Phenomena (Prof. Takata)
13. Modeling of Radiation Heat Transfer (Prof. Takata)
14. Exercise on Radiation Heat Transfer (Prof. Takata)

© 03O e

*—7J— F Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEDESHA Course
Policy

HRES LORA 7 % A NEOURZ O Gz 27 5.
The lecture will be given using an textbook or original materials available at
the Dept. Web site.

BHERUVSERE Text
and References

HFE . JSME 7% 2 b U —X HREA TS, ML#E. ZOMoSEXEIIR
¥R

Textbook: JSME Textbook Series "Heat Transfer". The other references are
specified in the class.

= EHH Counseling

R GRWGG A RE, MEKER 16:30~17:30, HHYHAE=IZT. 72721,
B A=V ETHR AR Z SIS b E DT, ZORVICH LT
16:30-17:30 every Wednesday at Room 635 or 627.

AER - BAEETED A EFH
Grading

HE (LAR—F) iR oi, BIARRBROS8E 50 &, HE%Z 50 K& LT,
100 s A CRHMIT 5. 60 L. ETHHE.

Assignments (50 points) and final exam (50 points) are evaluated. Pass for
the score higher than 60 points.

ZF M1t Others

I~T (XS EER, 8~14 (TSRS HE L, MR LYo —A L n— Lo
— A (EE) OFFEFINAT .

Lectures on contents 1-7 and 8-9 are given by Prof. Takamatsu and Prof. Takata,
respectively. The lectures in Japanese and English are given separately at different
rooms.




REHMBRS EEF A (58 1 - BRE)
BRERZPZERVZESE | BRI PHEL BRI —R), ELEE1F
BEMBO—F M709

BERB 4 RS BT

EREE

BEFZRUVEEZHE

BERE - KPHEER - BE

LARARI - JKHE 1 HEIR, @23

=R V&3¢ 2 HAL
ALy E L S e B |
toda@mech.kyushu-u.ac.jp
BN 2L
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AEE A

BREFERVHABZEINE
Term
BERE - EDHEE - GE

B - K& Fall Semester + TBD
WE T2 Lecture

B3 Credit

2

HLE4 Instructor

HSFAR TR HEFA% Associate Prof. Tsumori Fuijo
tsumori@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

FAVEZSTE D BRERIZ DWW TR i ] 1T O .
Lecture on theory of plasticity.

2AKNDHEBE Course
Objective

WM TOEMETIRE D, ZBREER L b & TSRO R O S 1 T E 2 B
9 %. To acquire bases of the theory of plasticity.

BERlD=EBZE Specific
Purpose

B ORG-S NAZEE L, R T TESZ RVXIELE AW 2GS A RE A~
WHZIT, ERREEAZ T 5. To acquire the knowledge of the yielding
condition and the flow rule of the metal material.

2% 5E Course Outline

Introduction of Plastic Deformation theory
Metal Material and Dislocation

Flow Stress (1)

Flow Stress (2)

Stress and Strain

Yielding Condition

Flow Rule

Summary

. Slab Method

10. Theory of Rollings

11. Bending

12. Energy Method and Upper Bound Theory
13. Problems of Steady Motion

14. Finite Element Method

15. Summary

P NSOk o=

©

*—7J— F Keyword

Plasticity, Metal Working, Theory

BEDEDHA Course
Policy

BEHEA T ¥ X PEOERE MW THEELZR I,
The lecture will be given using an original text if needed.

HZRERUSERE Text
and References

R.Hill, The Mathematical Theory of PLASTICITY, Oxford Univ. press.

S E+85% Counseling

RUEFRWIGEZIRE, MEARER 7:30~830, HMHEEICT. 2L,
A A=V ETHRARZ FRNCIT b8 hENE, ZORVIZHHT.
7:30-8:30 every Monday at Room 922.

RER - BIEFT B D A EF
Grading

RO 35O 2U FOMFEAET. FELAR— & 70 A,
Z 30 )& LT, 100 sl s CRHES 2. 60 sLLETEH.
Attendance at least two thirds of the course is a required for credits. Weekly
assignments (30 points) and final reports (70 points) are evaluated. Pass for
the score 1s more than 60 points.

a6 T D HLD -

F Mt Others




BEERBRXS Category

SedsBH  Elective / Required Course for Field 3

REMARZERVEES

AR T3 (B 1% = — X) Mechanical Engineering, Global Course

BERBEa— K Code

M732 [ IM732

¥R B4 Course Name

(&R %)

Gas Dynamics

AEEA

BREFERUVHEZHSE
Term

BERE - EPHEE - B

Bl Fall Semester
BHEZFE  Lecture

B{%k Credit 2

A& e 7 - .
YT, FORE  HEHEEE Assoc. Prof. MORI Hideo (fluids)
HAAAA Instructor hide-m@mech.kyushu-u.ac.jp
[BIES 1 Prerequisite 72 L N/A

REDBE Summary

JEMEPEFAR D I Z D IR SOV TES.
Lecture on the elements of Compressible Fluid Dynamics.

2AKNDHEBE Course
Objective

B LI N 20— Th BN EOEREE LT, FERRMERIVICET 2 Ak
L PREARHE ) % 38 5 .

Acquire an idea of compressible flows.

BERlD=ZEBE Specific
Purpose

FHECO THAETEE ) ° NETPEE ) OB THAL, EITERTEZ
MR E LT TR 2 B % X T, JEMRTEFTALIC B9~ 2 SRt 2 BLA% L,
T OREMRIIEH TE DN Z ST 5.

Acquire the basic knowledge of steady compressible flows.

2% 5HHE Course Outline

. Concepts from Thermodynamics 11. Small-Perturbation Theory

. One-Dimensional Gasdynamics (I)  12.Bodies of Revolution & Slender Body

. One-Dimensional Gasdynamics (11) Theory

. One-Dimensional Wave Motion (I)  13.The Similarity Rules of High-speed Flow/
. One-Dimensional Wave Motion (I1) The Method of Characteristics

. Waves in Supersonic Flow (1) 14. Effects of Viscosity and Conductivity (I)

. Waves in Supersonic Flow (1) 15. Effects of Viscosity and Conductivity (11)
. Flow in Ducts and Wind Tunnels

. The Equations of Frictionless Flow (I)

10. The Equations of Frictionless Flow (11)

OCoOoO~NouThhwWNPE

*—7— K Keyword

Compressible Flows, Isentropic Flows, Shock Waves, Wave Motion, Ducts and
Wind Tunnels, Supersonic Flows

BEDEDHA Course
Policy

AREBLOHERETICTRAMANT 27U o M- TR L, WEEELZHRT. &
FEIFTANTEFETE LT D.
The lecture will be given using the textbook and handouts distributed at the class.

BHERUVSERE Text
and References

Textbook:

H. W. Liepmann and A. Roshko, Elements of Gasdynamics, Dover, 2001.
References for Japanese speakers (H A A[\)i}&&E)

WRB—Z%, MRS, BT, 1994 (in Japanese).

232K Counseling

U BBREIEEOMRY, FEFr, M- BRIS LS. B A—/VFIZL D0
ik HIFOFFIT VS D 2.
Bldg. West-4, Room 849. Appointment by e-mail is requested.

HER - BUIEST D AiEE
Grading

PIED 3 30 2 L EHFE LEOLEZTIOMSR LT 5. EL AR — K 70
SFS KO AL 30 D 100 sl & L, 60 UL EZBH &L T 5.

Attendance at least two thirds of the course is a prerequisite for credits. Scores of
70points for reports on assigned topics and 30points for class activities are allocated.
Pass for 60points and above.

FD4th Others

none
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BEHNERS P
BENRLERUSES | M T (e T — ) 5+ 2 4
BEHEa— e

BEHE S PR

=E S

REAZRUVUMBEZHF

BERE - KPHEER - BE

2 AR M 4 BFRR, e

B3

2 BT

HLUHE4

BH 2 WE¥E% hamada@mech.kyushu—u.ac.jp
a4 fli—BR #EZFZ yamabe.junichiro.575@m.kyushu—u.ac.jp
Wk A WEFFZ matsunaga.hisao.964@m.kyushu—u.ac.jp

RS ES

7L

BREOHE

R - 1 150 D 58 BE BT o L OVRBE R R H S L AR SRR e & B 2 T &
RETD.

EXZNOES§=1=k

M2 OREEBIR 2 5. SHIZ, ZNOZEY)e ) i e BRI ISV T
TERANCRIM 5 T ka2 0T 5.

BRI DFEBZF

TAVE AT, SRS FRRETEIRI I CE DI,
- HOBRIE -JE TSR A EARL, FFAIAS T, B ~E R TR DI,

RERTE

PRI E A i

FrRO TR

A7 VY o B i

e IR R

AT DIEH DX LR LR
MrBIEFE 5% G
W7E - BlEL TR

T BLG, ilcEp

9. S-N R, FHIREE, YIREDOFE, ~HEF
10. SRS D

11, SR

12, PUNEEL, UKD R
13, SEBSTI T ORTT

14. F&o

N i e

F——F

e, GBS, 2L, SRIEAFA, M FL, 55 © 7

REDEDHA

BEBLOT BT 2 2% AV CHEET.
B P AR A R LA TO L L BT, L — NI

BHERUVSERE

HEE 2L GEE VMR 5)
ZEXE FREFTPIEEREI 5.

FEHRHK

WERF, 208 =TT,

HER - RIEFHED FIEF

AFRERIED 343D 2 LA EICHE L DI LT, B RELR—R,
EHIEERICEY 100 A A CTREMmL, 60 ML EZAET 5.
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BREHMBRS ekl B

BREMRZERUVEFE | W TEHER W THEa—X) B4R 14F

BEEMBO—F M743

RERB A PRBE TP i

EEEE

BREAERUVHBEFHE (- k€

BERE-EhER -G | mERE

BEIE 2

HLUHKEH b & WE%

BI&E&H 2L

i S ?%# o CGERZAT , REFOFEYMME, LAR— MREZH
2 HOREEE P, BN E, TR =BT EERRE 24 5 BREE S 4 7

gL, T LoEMEICHm@SAEICHT 28 E2%S.

BRI DFEEBZF

FHBRBESRIC I T DIRBEIX TR A BREE, JREREE, FIZ L& £E O na ke 7e
k%b&%%%&of%éJ&%kiﬁ?@%®M%ﬁﬁ%&9§m TRD
WATH Y, ZTOBROIMIIIIIE 1T, B, REVE, OS50

AT D, S ZRERRICH Y, L, mﬁmmﬂﬁ%Mi,%ﬁ%W
OPRBESI S 2 87, THIT D212 HITOT 5.
1. W 9. fbZe 3
2. FFEMHEER O 1 1 0. BUSERRIA 1
3. HFMFLER X OWMEE 2 1 1. SRR 2
i E 4. BRI ROEIEBIZ 1 1 2. RSHERAR 3
oA 5. LA R OELES L2 1 3. BREBEEEBIS 1
6. L5 ROEERS 3 1 4. BREEEHRS 2
7. AL 1 1 5. PREEREEIS: 3
8. (b E 2
F—J—F {ESES, 2oy R, JEHK
BEDEDAH BOAREEHIIN - C, Tay= s X, REIC LY ET.
ZRERUSERE BrIZFRE L7gu.
FEHEE SR
HER - BUIESTEDAES | LAR—F, RBC XY 100 A STHEMH L, 60 800 2Rk LT 5.
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RERBRS JevmAlH
BENGFERVEES | MR TP2HEL BT Ha—2)
BERBO—F M744
ZERB4A LB T AR
EEHER
BEFZIRURBLHE | K- KE
BERE- -ShES -G | mERE
=R ivE 2 BANT
LB L AR %, T AT, VEAR SRR
Bis&H 2L
B 5, ARBA T 2T )b 2 i FE 7 Jnis ks K OVE o Jeimi 7 NI B9 5 %
EEORE HHO#HZEIT.
BN AREAT 00 i B A R A PR L, AT osERIEICE T+ 5 F
ShOBERE RETS.
’f‘ﬂﬁ%, 41;’&]:% Témfﬁﬁ%ﬂ%@?ﬁ%k BT 22450 280 5 A
L. B OFEAME (B W) 9. RN - % 5 200 Rk (A
2. /bt ARk & Bk - (EH) 10. B 0 225 & 225G GEA)
3. BhIHA VDG Zho ik —fiRAT (& HD 11.7 /ﬁ/b e 3H EAN)
- 4.8 /170 )my = (R H) 12. B (ATEF)
RRArE S o SIIDIIGER) 15 BRI 78D
6. IR AERR OB 5 (R H) 14. 2470 -F) I T OEELF (JT )
7. BB OB HIZENME (B H) 15. F)MPEF D BAEL 2 (T BF)
8. ZE K E MR Bk GBEAS)
. Bt s, Ao ¥—, RIS, Wi - 2550, WoE, ~A( 7/ n
F—U—Fk F T, EE
1. FEROF—<2OWTOHFRAEITH .
BEDENHAE 2. WHLVAR— NZiEd.
HRHERUSERE
WY HEREIZT, £RIFEFA—IMTTITY.
TR

HER - REFHED HIEF

AFRERBO 35D 2 FICHFBE LD LT, LAR— b EHBRICE Y
100 AU S CEEE L 60 AUl EA A LT 5.
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BEEHMERS Vi d=

BRERRZERVZESE | BRI PER BT 7o —2) L3R 1E

BEHMBO—F M745

RERB4A TUVUVRAT A

EEER

REFERUVEEZHRE | AW - A3 rR

BERE - KSPEER - R | BERE

B3 2

R =E i — %

B FEBIZ BV TR BIBE DR R A WAL+ B L Tl 2 &
BREOHE B DB O HEIZ DUV TR 5.

EHROHEEIR PIREEBE . R ICZ OIRBEICBIR LI RFT OFRIC OV C OB RD 5.

BRI DFEBZF

KACRUKBSEBA DRIE, [EAFEAE KEEBADBREE, BABE & BRIERE R Sl oW CH
RERD D.

REATE

—

ST E (1)
I DIRBE (2)
3T D BE (3)
{
{

s A I AV e 5
bS)
B
BT DOBREE (4)
bS)
\z
Iz
Iz

Iz
AN AV
LYY YT
A I AP
/) B NG
R A s o) =
R A e o) =
T4
Fp =P AR HREE (4)
LT BLT DT BIT ARG (5)
. NBRBEBA D KRB L xR (1)
. PNIREEBI D R TE G & xR (2)
. PNIREEBI D RATE G & xR (3)
. NBRBEBA D KRB L xR (4)

. NPEEBI DO R&UHS & xR (5)

U DIRBE (5)
BT D IRBE
BT D IRBE

(1
(2
BT DREE (3)

o O 00NN OO W

gwm»—ao'

—
O‘I

F——F

kfﬁk%% JEffEA KBEBE, A, BRETRE

REDEDHA

FREFTHENC R U7 BB U 7o SO0k 2 2 O, 4552422 SCHR O B 4561
DWET, TOFMICHEHTINEOHRMNZ T —RA v FEEZHNTITOE
5. BRIEL TOBHERSEZ AR L TITOES. $EE, Mo
21T, ERERRIC LA — P AR

FHERUVSERE

FERH

ffks, HHEERICTITD .

HER - RUIEFTR D T EF

HUE, B Y THNTT —<ICONWTORREERICEB LU AR — e
ZRERINCEHET 5.
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RERBRS JevmAlH
BEMNRFERUVEFEE | R ILFHE B ITI¥Ea—X) - &3 14F
BEEHBO—F M746
RERB4A WNER AL
EEEE
BEAEIRUVEBRHE | - k€
BERE-SPEE -G | BERE
BIE 2
HYUHE4H FE B #d%, fmnabe@mech.kyushu-u.ac.jp
BIEEH el (EEHOBERICBWCIRAHEBEER H 22 L TR 2 ENREE LYY
TRANKHSEM D EBN R BE & —WRoTa%at, Mhee, 20, i, WNERRERM, — kit
mEomE NN T 5 EBENREE, NN OARZTHRZ LYy T —vay,
. A L BRI MBI oW T, BT U v MR T L
FEITR O L BT, MEEE A,
TRARESME O INTR R & PERER L OVE IR S AT L D KRk 2645 U, Wik
EARDODHEEEZE LB AT MMA LD BERBHSORME, FEEEHRAKS L NI L DR
RIEOMINHATE 2880 2%& 5.
TRANKSEM D EBN R BE & —WRoTa%at, Mhee, 20, i, WNERER, — kit
BRI nFEEEEZE NEBENCB T 2 KMBRTEH, WSRO ARLZERR Ly ET— a3y, FE
TE WA T & iR ENZ BT A ST IR I B 3 B A ARk & 2 5.
1. PNERHRIL O FERE R & &2 — R 9. WMAHEO
2. PURHEANETEN O FEAER 10. AR CER - 82T 2 1)
3. i & MEnE 1. FEEFEWARTT & w5 R )
s 4, TIRPEAVASED & HICART 12. FEEF TRAET) &R ORENO
Sl 5. A7 A0 g & R EBLO 13. EEHF AT L MR OEHO
6. A LNV EEE RZERSZO 14, BAEfEAT OB S & 3 F A~ A
7. ¥ T —varERLEERGO 15 RAEHEO
8. FxETF—i 3L REEBLO
P TR, PIERBRAL, IREERAL, R, v BT —T a3 r, REEMT,
FEEFTMAS), HhiEHE)
BEDEDH A7) v NEOBERE W GERZR /).
BEE 2L,
SEE - BEGRVE ¥R, ¥ — AR, BARTEHRK.
BHERUVSERE Brennen, C. E.%, Hydrodynamics of pumps
(http://authors.library.caltech.edu/25019/1/pumps.htm)
ZOM, WE, ERTICHTT 5.
2 A s BB EICEEZEORY, BEEE, MK - BRIST S, TOE A —LVETH

KHRFOFTEEN RS ND 2 & 22,

HER - RUIEFTR D T EF

ERERED 2 /3 ULOHEZBEDLERME LT 5. BHE - EEE 2T
RABRO i L ORET ORI T 2BHAEZ S £12 1 0 0 AU AL TR
flids. 60K EEAKLETD.
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EREAR
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BERE-SER B | BFRE
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BHEHEL HEAR(E TR
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BERDFEBF
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HuEZIZHOT 5,

REEE

(1) CEREDRME - 1551
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(3)CEREDHLME - 15H3

(4) REBE) B 2R HIH DAL
G)TIFullgEetT 4 VEANMEE
(6) T 4 XN HDRIE

(1) T 4 ¥ X VAT B ABE D FLpfE
(8)FIRYZ 4 V& L TIRT 4 L&

(9 FIRT 4 W HIZ K BIEF LBt
(10) A > 7OV AR & TR BURE
(11) BEEh S 2 18 o B

(12) T V=Y XL T 4 VA
(13)IMST /L =Y X A

(14) 5285 181 0> B4R

F—7—F

REDEDA

TP ZEMA L CHEREZITY. LEIOSL TERZRAT 5, 5
FPICEETHEZITY, LR—FTIECEB/BCLAMHERT 07T 40D
TERCZFR T, el B EUTIl U Credh 3 2 12 B9 2 SiBam S O tmii 2
ITHOZENH D,

ZHERUSEREZE

BRI TR T an Tt

FEHRHK

HER - REFHED HIEF

Al DO HERDL » E - VAR — b X OEHIREER O sl TR 5.
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BEHBE HEEB 45

AHHEE
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PRI (1239

BERE-FDEE - R | BERERE
B3 2
HUHES H FER #d%  takumi@mech. kyushu—u. ac. jp
BI&&H IO I)FREROMBRE T ICHEM L TR 2 L.
B E 2 R TR I W TR S 727 — & OALBRSCHENT I, B D RFIE
CRELZELIZAATDEETHY, 75T FESZ OHEROERIL,
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FICBWTHRAET D2 OB ) FREZ R T 2 SN 2% 0.

BERDFEBF

BT FIE, 7 — & WBREA, TS B O 71k, e — 8 0T
BEZOWTHEET .

1. 7— U =8k 9. BRHEFHL - TR OB
2. MHifge7 — U TZ5H 10. A 27OV AR & TR0 E B
3. BT — U A5 L RS 11, RHHRENC X 2 BB RDISE
fm st 4. IR L BB 12, SRR 6 2 5%
> 5. AHRER 13, RHAMRBNC X 255 & ik
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7. tHEE
8. AT NIV
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FRBAHEE L AT MVRHT, D.E.Newland 3, 3K B, AFTHEE 4
. N : AR, A —th.
ARERUSHE Mechanical vibration (Analysis, uncertainties, and control), Haym
Benaroya, Prentice-Hall, 1998.
FEPR 220720 DYRE) - FEEE, SREE AN 34 I35, A 24t
FEHEH HHHYBEECTZITMIT 5.
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BHERUVSERE
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FERH
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FHE o TRt O R mFRE & EE MBI ~OIEH GER Ehafan)
MO NT=h, SFoni-b GEF k)
ERERICBITD F 74 Rrv— ()
HERICESY 7 M AT=7A (1UA)

9. A IROBEEEME L GElH)

10. F 7 WD T2 DA AR GEH Bk

11. FRERVE A T3 2 84 F~T U 7 v GEHE)HER)
12. N LREAfE o=, BIE, Kk GER EhEAN)
13. EGZWrEERR OB GEF Ehikhn)

14. N Thifes T2 GEH EREA)

® NSOk

F—0—F

PAFZLP=T VLT, A AT ) uV—, A ARAH=T A

REDEDA

FAT R 2 DN Tl 2B 27 9 .

HHERUSERE

SEREIIRETIRT.

FEHRHK

AR L FH L OB Y FHBICK LTE, P2 ER0nWEE%4KRs, MEKER
16:30~17:30, HYFHERICT. MFELK, MEFOHBIIK L TITE A —L
TH#EDOZ L.

HER - REFHED HIEF

fEEl, VAR — ROSERE O, RO 4 430 3 LLEICHE L72& 23 L 100
SR CRHMET 5. 60 L ETER.

Z DAt




KEIRINF—IRTLEIY
(KEZIARILF—IRTLO—X)

Department of Hydrogen Energy System
(Global Course)



BFERBRX% Category

FEHEMARE  (WE)  Elective

REMARZERVZES

KFLRLF =V AT LHE (KFEZFALF—T AT La—2R) EL1F
Hydrogen Energy System, Global Course

BEFBI— K Code

M801 /IM801

¥R B4 Course Name

Hydrogen Energy Engineering (k3T /L ¥ —T1.%)

AEE A

BEAERUVHBZHRSE
Term
BEIRE - EhER - B

T Fall Semester
BH ¥ Lecture

BE{I# Credit 2
i iz Prof. Koyama koyama@ifrc.kyushu-u.ac.jp
H Az Prof. Tajima tajima@mech.kyushu-u.ac.jp
R Bz Prof. Akiba e.akiba@mech kyushu-u.ac.jp
(B i (HEEA) Prof. Ito kohei@mech.kyushu-u.ac.jp
V- N S Prof. Sasaki sasaki@mech.kyushu-u.ac.jp
- Al iz Prof. Kitagawa toshi@mech.kyushu-u.ac.jp
BHHAA Instructor AR iz Prof. Sugimura sugi@mech.kyushu-u.ac.jp
el Bz Prof. Tsuzaki ktsuzaki@@mech.kyushu-u.ac.jp
[EER) iz Prof. Nishimura  snishimu@mech.kyushu-u.ac.jp
= H Eed Prof. Takata takata@mech.kyushu-u.ac.jp
LGS HEH 7 Prof. Kohno kohno@mech.kyushu-u.ac.jp
AL Bz Prof. Kohno kitahara@mech. kyushu-u.ac.jp
BI&5 Prerequisite 7L N/A

REDHE Summary

IKFE TR —HINITBE D 2 EHREA, TS, VAT AHIRCONT, F=an
A CTENiT %5, This course lectures elemental technology, fundamental doctrine
and system technology on hydrogen energy.

2AKNDHEBE Course
Objective

KFEZRNF—FANCEAT 2MBEA MRS D & & b, RBMFEOBIRCKE T RV
XF—t 2 EHTHOOHEMMER EIC O W THELZED 5, Students clearly
understand the recent trends and technological problems in addition to the basic
concept of hydrogen energy system.

BERnDFEEBE Specific
Purpose

KRFZ RN —HIFICEAT M E L BT 5 & & I, FREmIIEOBIRKFE =RV
F—SrEERTH-OOHEMRE R EIC O VW THEEZHED S,  Students clearly
understand the recent trends and technological problems in addition to the basic
concept of hydrogen energy system.

2% 5HHE Course Outline

Koyama, Roles of hydrogen

Tajima, Hydrogen production methods (Reforming, etc.)

Akiba, Hydrogen storage (Materials, Systems)

Ito, Hydrogen Utilization (FC systems, Efficiency, Water and thermal management)
Sasaki, Hydrogen Utilization (functional materials, Electrodes, Electolytes)
Kitahara, Electrochemical measurements (Overvoltage analysis of FC)
Kitagawa, Hydrogen utilization (Combustion, Diffusion, Reaction, Explosion)
Sugimura, Machine design for hydrogen utilization (Risk analysis)

Tsuzaki, Structural materials (Embrittlement, safety)

Tsuzaki, Structural materials (Embrittlement, safety)

Nishimura, Functional materials (Sealing technologies, Rubber)

Kohno, Hydrogen properties (Thermal properties and thermodynamics)
Kohno, Hydrogen properties (Equation of state, and measurement methods)
Koyama, Elemental theory on hydrogen (molecular science)

F—7— F Keyword

optimum design, energy conversion, properties, numerical simulation,

BEDEDHA Course
Policy

BfG T % 2 MO RV CHEE B4 5.

The lecture will be given using an original text from each professors.

BHERUVSERE Text
and References

BEXFIIRFEPITRT.

The references are specified in the class.

S E+85% Counseling

B A =N ETHRARZHINITbabE0 L kEOZ L.

Contact us with appointment through e-mail.

AER - BIEETED A EFH
Grading

WHITEFETB I b5, ElHEE (LER— ) BNkt oh, SRR S5% 60 5,
HEZ 40 /L LT, 100 i Caliid 2. 60 bl ETH.

The course is conducted in English. Weekly assignments (40 points) and final exam
(60 points) are evaluated. Pass for the score is more than 60 points.

ZD1th Others




BFERBRX% Category

EEEARLE  Elective

RENRFERVZESF

KFEZFINX VAT AHL KFTFRLF—V AT La—R) EL1E
Hydrogen Energy Systems, Global Course

BERBEI— K Code

M802 / IM802

Z%% B4 Course Name

Clean Energy Technologies (7 U — 1 = /L ¥ — Ik

AHEER

BREFERUVHEZHSE
Term

BERE - EPHEE - B

FKH) - R Fall Semester - TBD
HErhH#EE Intensive Course

Bi{i# Credit

2

HLHE4L Instructor

Prof. Masahiro Kawaji
EH 2 #Zd% Prof. Yasuyuki Takata
takata@mech.kyushu-u.ac.jp

[BI&5{4 Prerequisite

72 L N/A

REDHE Summary

7V — )X —HANIZ BT 2 BURIRBIR O Je i) h &y 7 X
Advanced topics on heat and fluid flow related to clean energy technology

2AKNDHEBE Course
Objective

7V = R — AN BT 5 B R L0kl b ey 7 ARSI L
W&y, 7V —rzx X —CHlT5MBMRICCH T2 I 2%E 5.
Increase the capacity and skills for clean energy technologies by learning
subjects on various heat and fluid flow phenomena.

BERlD=ZEBE Specific
Purpose

7= TR X = AT KD D BGRIRRTE D EH B 22 B0 | A EST
%. Acquire the practical applications on heat and fluid flow in clean energy
ssytems.

2% 5HE Course Outline

1. Clean energy systems and related thermal issues
2. Basics of liquid-vapor phase change process

3. Surface tension effects in phase change

4. Flow boiling in small channels

5. Heat and fluid flow in microchannels

F—7J— K Keyword

Heat transfer, Water management, Boiling, Surface tension

BExEDEDHA Course
Policy

BlAT 7 % A NEOEEZHWGERZB 279,

The lecture will be given using an original materials

BHERUVSERE Text
and References

N/A

S E+83% Counseling

PG FRAT 2SR [E] D3 TRd

HER - BUESTID AiEE
Grading

BREFIFEELIIAARE TR I 2bD. LAR— N EEIZE Y 100 R0 A THE
fliL, 60 ML EZAETSH.

The course is conducted in English. Final exam and some exercises are
evaluated in total points of 100. Pass for the score higher than 60 points.

ZD1th Others




RERBRXS Category

=FEMEE

REMARZERVZEF

KEIRNF—VRTLER (KRIRILF—IRXTLI—R) Hydrogen
Energy Systems, Global Course

BEFBI— K Code

M803/IM803

ZEF B4 Course Name

Materials Strength (%138 E =)

AHEER

REAERUVFEBZYSE
Term

BERE - FPREE - R

%80 - R Fall Semester
BEFEE Lecture

B{iI %M Credit

2

HLZE 4 Instructor

R FRE, IR Prof. Kaneaki Tsuzaki
ktsuzaki@mech.kyushu-u.ac.jp

BIE%& Prerequisite

L NA

REOBEZE Summary

ERZEHPDE LE-FEMBONENFEOERZRET S.

Introduction of mechanical properties of materials.

2K DHEHBIE Course
Objective

MHOEYE, RE, EMLELVICHKIEOERRRZEMRL, MHEERE
~DIAEZEFES. Acquire a basic idea of strength, ductility, and fracture, and
then application to materials design.

BERDOFEBE Specific
Purpose

MBI OBIEERET, MERET, WIRRE DO AZHFEOEBRIFEIEETT
5. Acquire the knowledge of mechanical properties for stiffness-limited design,
strength-limited design, and fracture-limited design of materials.

ZZE1E Course Outline

. Introduction: materials-history and character

. Family trees: organizing materials and processes
. Strategic thinking: matching materials to design
. Exercises

. Stiffness and weight: density and elastic moduli
. Flex, sag and wobble: stiffness-limited design

. Exercises

. Beyond elasticity: plasticity, yielding and ductility
. Bend and crash: strength-limited design

10. Exercises

11. Fracture and fracture toughness

12. Cyclic loading, damage and failure

13. Keeping it all together: fracture-limited design
14. Exercises

15. Final examination

O©COoO~NOO OIS, WNPEF

F—7J— F Keyword

EREMM, EWARE, Bt SRE EME mR

Metallic materials, mechanical property, stiffness, strength, ductility, fracture

BEODEDHA Course
Policy

RETHERIT D,
The lecture will be given in English.

BERERUSERE Text
and References

SEREFIRDESY. The reference is “Materials: engineering, science,
processing and design”, Second Edition, Michael Ashby et al, Elsevier, 2010.

FEFHEK Counseling

PLEF/LEVGEEERE, EEAMNER 16:30~17:30, HHRHEEICT. =12
L EFA—ILGETHBBRZERNIICITEEhENE CORYIZCHST.
16:30-17:30 every Tuesday at W2-727.

ER - BUERTE D AL
Grading

BREQIEEBTE LGOI L. EE (LR—F) AREoh, HREBRORH
Z60m, EEZXA0mELT, 100 RiFERTEHET 5. 60 RLLETHIK.
The course is conducted in English. Exercises assignments (40 points) and final
examination (60 points) are evaluated. Pass for the score is more than 60 points.

Z M1t Others




BFERBRX% Category

EEEFARLE Elective

RENRFERVZESF

KEZANF =T AT LHEH (KFEZFRLX -V AT ha—2R),
Energy Systems , Global Course

Hydrogen

BERBEI— K Code

M804 / IM804

Z%% B4 Course Name

Tribology (h 7 A AT —)

AHEER

BREFERUVHEZHSE
Term

BERE - EPHEE - B

FH - ORME 2 RF[R (A ARGERER)
Spring Semester * 1st Period, Thursday (English)
HERE Lecture

Bi{i# Credit

2

HLHE4L Instructor

AL — #F% Prof. Sugimura Joichi
sugi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

FTA R R —OREHENREBICOWCHERELZTT O . WHEEREER LEE
R EATH & & BIT, B LR— MR AT,

Lecture on fundamentals of tribology, with exercise and report assignment

2KXKDHEBE Course
Objective

A ARa Y —OREBERFRAAEST HE LI, SRR DBHENLEBAEIEZ D
T EOEEMEEZEMT S, Acquire ideas of basic tribology, and understand
the importance of multi-disciplinary approaches in machine design.

BERlD=EBZE Specific
Purpose

i, Hefih, FEEE, W, BRI, REBERED N T AR e U — O
EERL, BBICB TS N7 AR e Y —MEBERICICHTE 2R IZ8R D
Acquire basic knowledge of tribology including solid surfaces, contact,
friction, lubrication, lubricants and tribofailures, and the ability to solve
tribological problems in machinery.

2% 5tHH Course Outline

. Introduction to tribology

. Solid surfaces and contact 1

. Solid surfaces and contact 2

. Friction 1

. Friction 2

. Fluid lubrication 1

. Fluid lubrication 2

. Fluid lubrication 3

. Elastohydrodynamic lubrication
10. Boundary lubrication

11. Mixed lubrication

12. Tribofailures

13. Lubricants,

14. Lubrication under extreme environments
15. Summary

© 0030 Utk WhH

F—7— F Keyword

Tribology, Friction, Wear, Lubrication, Surface, Contact

BEDEDHA Course
Policy

BRELREPIIRAMATL7Y o MR VEREITD.

The lecture will be given using the textbook and handouts.

BHERUVSERE Text
and References

HRE R - FHELE, FoAReY—, 2R, Bt
Textbook: J. Williams, “Engineering Tribology,”, Cambridge University Press

= EHH Counseling

HEHEERICHERGRDO Z &

Contact the professor.

HER - BEFT D A iEF
Grading

BFZEREO 350 2L FICHE L7z DIZx LT, LaR— bk ERBRIZE D 100
R ARCCRIIE L 60 fiLh L& G H & 9°%. The score is given on the basis of
report assignment and the final examination to those who attended the

lecture more than 10 days, and the credit will be given to those whose scores
are higher than 60 out of 100.

ZD1th Others

7L N/A




BFERBRX% Category

EEE AR B Elective

RENRFERVZESF

KFEZRNX = AT LHE KFET K/LFX— AT L =1— ) Hydrogen Energy
Systems, Global Course

BEFBa— K Code

M805 / IM805

Z2%% B4 Course Name

Heat and Mass Transfer (ZEUW'E B dEhia)

AEEA

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FH - /KHE 2 BfR Spring Semester + 2nd Period, Wednesday
W Lecture

Bifi# Credit

2

HLHE4 Instructor

ERY PE #42 Prof. Hiroshi Takamatsu
E R #d% Prof. Yasuyuki Takata

takamatsu@mech.kyushu-u.ac.jp
takata@mech.kyushu-u.ac.jp

[BI&5{t Prerequisite

7L NIA

REDEEE Summary

WERE) O I X ORFBE L~V OB
Introduction of mass transfer and advanced learning of heat transfer.

2AKNDHEBE Course
Objective

FHTEIEOLRWAB L OWEBBONAELZFSZ LICL Y, EEWGRST 1
TRAORGFB L= F—ICHT D MEBRICICHTE 2N ZE D .
Increase the capacity and skills for thermal management of processes and devices by
learning subjects on heat and mass transfer which were not taught in the undergraduate
course.

BERlD=EBZE Specific
Purpose

WERE O, LA D BBV E T LB R, B X OSSR
DR 7B N A21EST 5. Acquire the basic idea of mass transfer, phase
change heat transfer and its principle, and the radiation heat transfer.

2% 5tE Course Outline

Introduction to Mass Transfer (Prof. Takamatsu)
Fick's Law of Diffusion (Prof. Takamatsu)
Steady State Diffusion (Prof. Takamatsu)
Transient Diffusion (Prof. Takamatsu)
Convective Mass Transfer (Prof. Takamatsu)
Exercise on Mass Transfer: (Prof. Takamatsu)
Vapor-Liquid Interface and Surface Tension
Condensation Heat Transfer (Prof. Takata)
Nucleation and Boiling Incipience (Prof. Takata)

10. Nucleate Boiling (Prof. Takata)

11. Critical Heat Flux and Film Boiling (Prof. Takata)
12.  Principle of Radiation Phenomena (Prof. Takata)
13. Modeling of Radiation Heat Transfer (Prof. Takata)
14. Exercise on Radiation Heat Transfer (Prof. Takata)

(Prof. Takamatsu)

©CoNOGORA~LNE

F—7J— K Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEDEDHA Course
Policy

BREBLOEATT XA NEOERZHWTHREEZB .
The lecture will be given using an textbook or original materials available at the Dept.
Web site.

BHERUVSERE Text
and References

HEE: ISME 7T X A by U —X MRATY), L. TOMOBEMEIIRE
PR T.

Textbook: JSME Textbook Series "Heat Transfer". The other references are specified in
the class.

S E+85% Counseling

R EFRVEAERE, EmiE/KER 16:30~17:30, #HYHESEIZT. =771,
WA A=/ ETHRARZFANCITbEENE, ZORVIZHLT.
16:30-17:30 every Wednesday at Room 635 or 627.

HER - BIERTED FiEE
Grading

BE (LAR—F) 2o, HREBRO S5 % 50 &, HE%2 50 me LT,
100 sl pd CREA 5. 60 LA ETEHHE.

Assignments (50 points) and final exam (50 points) are evaluated. Pass for the score
higher than 60 points.

ZF M1t Others

1~7 IImkaddz, 8~14 [ XEmBEEE Y L, R Ty —2 L r7m— Lo
— A (EE) OFFEFTINAT .

Lectures on contents 1-7 and 8-9 are given by Prof. Takamatsu and Prof. Takata,
respectively. The lectures in Japanese and English are given separately at different
rooms.




BFERBRX% Category

EEEFARLE Elective

RENRFERVZESF

KETZRNX—L ZT LAHE (KFETRNLXF—V AT ha—R, ZJua—n)La
— 2) Hydrogen Energy System, Global Course

BEFBI— K Code

M806,/1M806

Z2%% B4 Course Name

Reactive Gas Dynamics(5 &M A 11%7)

AHEER

BREFERUVHEZHSE
Term

BERE - EPHEE - B

FH - KIE 1 B[R Spring Semester + 20d, Period, Tursday
¥ Lecture

Bi{i# Credit

2

HLHE4 Instructor

L)1 #4% Prof. Kitagawa Toshiaki
toshi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

B, WKV ROS IR I L SN T, RISES 2 )58 K OYRIE D FEAR
B AT aRHETD.

Lecture on Reactive Gas Dynamics and Combustion.

2AKNDHEBE Course
Objective

BOGHETT 2 DEGRARRIRE R, ALFBOSFHED R B R Mk 215 L, FIREMIR
WIS TX 5HE)%%# 9.  Acquire an idea of dynamics of reactive gas.

BERlD=ZEBE Specific
Purpose

TIRAG B L OIEBURBE OB, RBERME, KRFB)OELMEAHREEST 5.
Acquire the knowledge of combustion theory, combustion properties and
flame behavior of reactive gases.

2% 5HE Course Outline

1. Definition of Fuel and Combustion

. Mathematical Description of Reactive Gas Flow
. Transport Phenomena

. Thermodynamics of Combustion Process
. Chemical Kinetics

. Reaction Mechanism

. Reduced Reaction Mechanism

. Properties of Flame, Flame Stretch

. Properties of Flame, Flame Instabilities
10. Effects of Pressure on Flames

11. Turbulent Flame

12. Turbulent Burning Velocity

13. Numerical Simulation of Combustion
14. Turbulent Combustion Model

15. Engineering Aspects on Combustion

00 3O UL W

©

*—7— K Keyword

Reactive Gas, Combustion, Flame

BEDESHA Course
Policy

AT 2 MEOEBZ AW THEREZB I ).
The lecture will be given using an original text.

BHERUVSERE Text
and References

SEREIREPITRT.
The references are specified in the class.

S E+85% Counseling

BB |ITTAREZR R Y F et ST 5.
Anytime at Room 530.

HER - BIERTED FiEE
Grading

BRETEETE I bhs, HE (LAR—F) BZFEoh, WRRBRO Sk E
80 s, WHE %A 20 /L& LT, 100 /i CREid 5. 60 sill ETHKE.

The course is conducted in English. Some assignments (20 points) and final
exam (80 points) are evaluated. Pass for the score is more than 60 points.

ZF M1t Others




BFERBRX% Category

EEEARLE  Eelective

RENRFERVZESF

KFEZRNX =T AT AHEY (KFEZR)NVF— AT La—A) Hydrogen
Energy Systems, Global Course

BERBEI— K Code

M807 / IM807

Z%% B4 Course Name

Mechanical Vibration and Acoustics (JE#E)EE T %)

AHEER

BREFERUVHEZHSE
Term

BERE - EPHEE - B

A - R7E Spring Semester
B 2% Lecture

Bi{i# Credit

2

HLHE4L Instructor

HEAMEHR % Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
H 5 LA Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
1)1 5aiAEZd% Associate Prof. Ishikawa Satoshi,, ishikawa@mech.kyushu-u.ac.jp

[B1&5{4 Prerequisite

72 L N/A

REDEEE Summary

AR EN 3 L OBEE IC DWW T ORARMEZ HaR¥ETD.

Lecture on Mechanical Vibration and Acoustics.

2AKNDHEBE Course
Objective

FEARE) & S B0 B2 S L, e b EICIRIERE O - fiffr7e &
D REEMEIGH TX 28/ %2%#% 9. Acquire an idea of mechanical vibration
and acoustics.

BERlD=EBZE Specific
Purpose

FEIRE) & T B O M L 70 D 1 BHEROKRE), £ B HREROKRS), &
T, BREHAE o ek 2 &5 5. Acquire the knowledge of vibration
and noise of mechanical system.

2% 5HHE Course Outline

1DOF system, Basic concepts & Classical methods
1DOF system, Response in the time domain
1DOF system, Response in the frequency domain
1DOF system, Damping

Multi DOF system, Basic concepts

Multi DOF system, FEM analysis

. Mechanical Vibration - Multi DOF system, Analytical method

. Mechanical Vibration - Multi DOF system, Modal analysis

9. Introduction of Acoustics

10. Sound propagation 1

11. Sound propagation 2

12. Noise and its influence to human body

13. Noise Control 1

14. Noise Control 2

. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -
. Mechanical Vibration -

LI Utk W

F—7— F Keyword

Free vibration, Forced vibration, Noise, Noise control

BExEDEDHA Course
Policy

AT ¥ A MEOERZ MW TR I,

The lecture will be given using a distributed document.

BHERUVSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

= EHH Counseling

HEETHF. B ALV TOTRHNEE L.
Any time at instructor's room. It's desirable to make an appointment
before the counseling by e-mail.

AER - BIEETED A EFH
Grading

BEIFFETB I 2bhd. WIERRBRO S5 E 60 &, ERFFRTOEE - LR
—hFAE240 K& LT, 100 sl TRHET 2. 60 mLLETE.

The course is conducted in English. Exercises and/or reports (40 points)
and final exam (60 points) are evaluated. Pass for the score is more than 60
points.

ZD1th Others




BFERBRX% Category

i R PTAE

RENRFERVZESF

KFEZRNF =V AT AHEL KFZRLF— AT La—R)
Hydrogen Energy Systems, Global Course

BERBEI— K Code

Z%% B4 Course Name

M808/1M808
Computational Intelligence (F+HiENAE)

AHEER

BREFERUVHEZHSE
Term

BEERE-SPHESR R

FH - KIE 3 B[R Spring Semester + 3rd Period, Tuesday
B 2% Lecture

Bi{i# Credit

2

HLHE4L Instructor

A0 &R #dZ Prof. Kiguchi, Kazuo
kiguchi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

REDHE Summary

A EFEOM, Y7 harvta—T 07 (7Y H#im, A==
Xy NU =7, BIBHIT LT Y X L) & W= FE, HimFEE, Fiﬁm
FETE, RECTEORARNEBE XL 2RETD.

Lecture on calculation methods for control, reasoning, adaptation/learning,
and optimization using soft computing techniques (Fuzzy Reasoning,
Artificial Neural Networks, Genetic Algorithm, etc.) in addition to numerical
computation.

2XKDHEBE Course
Objective

B O BB (L FIECRE(LFIEICET 2 A2 EG L, ZhbxKicuaRy b
RIS AT L DRGNS ORJEMER I ISH TE D128 5 .

Acquire the basic concept of machine intelligence and optimization, and also
the ability to apply them for the design and analysis of the robotic systems
and the mechanical systems.

BERlD=EBZE Specific
Purpose

Course Outline

REATE

R

F10E . FHEMBEEOHIT  Introduction to Computational Intelligence

%20 HEFA  Numerical Calculation

H/3E: Y7 haryta—7 7 Soft Computing

F4lnl . 77T HH  Fuzzy Reasoning

F5Al: 77T aiili 1 Fuzzy Control No.1

Foem: 774l 2 Fuzzy Control No.2

B 70E . ANTHREIEHE (#BJ1)  Artificial Neural Networks (Introduction)
HeE . NI EMEME (2% #)s 1)  Artificial Neural Networks

(Learning/Adaptation No.1)
HolE o NLAPRREIEEHE (E
(Learning/Adaptation No.2)

Hi2)  Artificial Neural Networks

F1OoMm: ANTHREEEME 5H)  Artificial Neural Networks (Application)
1 1E . EEATATY X1 Genetic Algorithm No.1

#1200 BT ATY X2 Genetic Algorithm No.2

$1 3 BB T ST 27 Genetic Programming

F14l: EHBXIXOEL® Summary and Conclusions

F—7— F Keyword

BEDESHA Course
Policy

HReER o L.

Please read the notice.

BHRERUSERE Text

and References

ZHEMETREPIORT.

The references are introduced in the class.

S E+85% Counseling

Y HEEITTARER R Y KIS T 5.
Anytime at Room 436.

RER - BIEFT B D A EF
Grading

BRETIFECTB IS, HIRKABRO AL 60 &, LAR—
AL LT 100 LR TR 5. 60 sl ETEH.
The course is conducted in English. Assignments (40 points) and final exam

(60 points) are evaluated. Pass for the score is 60 points or higher.

A 40

ZF M1t Others




BFERBRX% Category

FEHEMELE Elective

REMARZERVZES

KFLRLF =V AT LHE (KFEZFALF—T AT La—2R) EL1F
Hydrogen Energy System, Global Course

BEFBI— K Code

IM809

¥R B4 Course Name

Fuel Cell Engineering (BREFEH T57)

AEE A

BEAERUVHBZHRSE
Term

BERE - FPREE - R

T Fall Semester
BH ¥ Lecture

Bfr# Credit 2
(BT gz (HEEN) Prof. Ito kohei@mech.kyushu-u.ac.jp
Per K Hd% Prof. Sasaki sasaki@mech.kyushu-u.ac.jp

B E 4L Instructor Bl e Prof. Kitahara kitahara@mech.kyushu-u.ac.jp
SPS ez Prof. Shiratori y-shira@mech.kyushu-u.ac.jp
et. al,

FB1E& ! Prerequisite 7L N/A

REDEZE Summary

This lecture follows a standard text of “ Fuel Cell System Explained, Second Edition”.
It will give the system issues, installation and operation for fuel cells, in addition to
their principle, irreversible loss and types.

2AKNDHEBE Course
Objective

Based on thermodynamics and electrochemistry, we understand the principle of fuel
cell, and can calculate the theoretical voltage under various gas conditions in this
lecture. Also, we learn the irreversible losses in practical situation, which reduce
efficiency. In addition, we understand the various type of fuel cells, such as each
PEFC and SOFC, which have different advantage and disadvantage. After these
fundamental issues, we discuss the concern when fuel cells are installed into
hydrogen energy society.

BERlD=EBZE Specific
Purpose

1st day  Principle of fuel cell

2nd day Theoretical voltage and efficiencies

3rd day Irreversible losses and IV Curve

4th day PEFC(Structure, water and thermal management)
5th day PEFC(Channel pattern, Examples

6 th day DMFC

7 th day Middle and High Temp. SOFC( Reforming, etc)
8 th day Middle and High Temp. SOFC( PAFC, MCFC)
9 th day Middle and High Temp. SOFC( SOFC)

10 th day Fueling fuel cell

11 th day Fueling fuel cell

12 th day Accessories

13 th day System analysis

2% 5tE Course Outline

F—7J— K Keyword

Principle and efficiencies of fuel cell, irreversible loss, PEFC, DMFC, SOFC, Fueling

BEDESHA Course
Policy

BfG T % 2 MO RV CHEE B4 5.

The lecture will be given using the text in the following.

ZRERUSERE Text
and References

As a text, next book is utilized.

Fuel Cell System Explained, Second Edition, James Larmine and Andrew Dicks,
Wiley

S E+85% Counseling

B A =N ETHRARZ AN babE0 L kEOZ L.

Contact us with appointment through e-mail.

AER - BAEETED A EFH
Grading

WHITEFETB I b5, EHEE (LER— ) BNkt oh, SRR 85% 60 5,
HEZ 40 /L LT, 100 i CalMiid 2. 60 bl ETH.

The course is conducted in English. Weekly assignments (40 points) and final exam
(60 points) are evaluated. Pass for the score is more than 60 points.

ZF M1t Others




BFERBRX% Category

Higher Specialized Subject Elective

REMARZERVZES

Hydrogen Energy Systems, Global Course

BERBEI— K Code

IM810

¥R B4 Course Name

Hydrogen Production and Storage

AEE A

REAZRUVRHBZHF

Fall Semester

Term Lecture
BERE-SPHEE B
Bfr# Credit 2

HLE 4 Instructor

Prof. Akiba Etsuo e.akiba@mech.kyushu-u.ac.jp
Prof. Matsumoto Hiroshige matsumoto@ifrc.kyushu-u.ac.jp
Associate Prof. LI Hai-Wen li.haiwen.305@m.kyushu-u.ac.jp

[Bi&5t Prerequisite

None

BEOHE Summary

Hydrogen is a secondary energy and is generated from various resources
using various primary energies. Methods, resources and technologies for
hydrogen production will be introduced. Hydrogen storage is a key
technology because hydrogen is gas under ambient conditions. Methods,
media and technologies of hydrogen storage will be introduced.

2AKNDHEBE Course
Objective

Fundamental knowledge of hydrogen production and storage for students
with background of mechanical, chemical and materials engineering.

BERlD=EBZE Specific
Purpose

In the introduction part, general information related to hydrogen energy
may be studied. Then, hydrogen production is lectured in detail. At the
later part, hydrogen storage is lectured. The purpose of the lecture is to
understand fundamentals of these technologies. Especially, to
understand these technologies are combination of fundamentals learned
during undergraduate is also an important purpose of this lecture.

2% 5tE Course Outline

1. General guidance of hydrogen energy (Akiba)

. Hydrogen energy and its relation to environment and resources (Akiba)
. Hydrogen production methods (Matsumoto)

. Hydrogen production technologies (resources) (Matsumoto)

. Hydrogen production technologies (electrolysis) (Matsumoto)

. Hydrogen production technologies (reforming) (Matsumoto)

. Hydrogen production technologies (others) (Matsumoto)

. Hydrogen production technologies (separation of hydrogen) (Matsumoto)
9. Hydrogen storage methods (Akiba)

10. Hydrogen storage technologies (compressed and liq. hydrogen) (Akiba)
11. Hydrogen storage technologies (Liquid hydrogen carriers) (Akiba)

12. Hydrogen storage technologies (interstitial hydrides) (Akiba)

13. Hydrogen storage technologies (non-intestinal hydrides) (Akiba)

14. Hydrogen storage technologies (applications) (Akiba)

15. Summary (Li)

0 ~3JO0 Ok W

F—7— F Keyword

Hydrogen production, Hydrogen storage

BExEDEDHA Course
Policy

Reference materials may be distributed. Using these materials lectures and
exercises will be done.

ZRERUSERE Text
and References

None

S E+85% Counseling

At the first lecture it will be given.

ER - pIEETE D HiEF
Grading

Numbers of attendance to the lecture, exercises, study reports and
examination at the end of lectures are generally considered to final credit.

ZD1th Others
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¥R BRX4% Category

mEHEMEE (W)

RENRFERVFESF

KEFETANLF =V RAT AHE KFTLXLF—TRAT ha—R) ELRE 1S
Hydrogen Energy System Course

BERIHa—F  Code

M817

Z2EF B4 Course Name

B A 2242 1% High-Pressure Gas Safety Engineering

AHEER

BEAZRUVHAREZHE |70

BEiSE - £rhiEs - fEH SR Series of intensive lectures

Bfigh Credit 2

HLHE A MAATLE %% yokomoto.katsusmi.852@m.kyushu-u.ac.jp, fth
BI&5&M Prerequisite | 7&2L NA

REDHE Summary

KBEIILO LT LHEEREN ZAOWERL M, SETAZFHAT 245814 7 F D
BEWHEEZBEE L%, ®ETAZIRY BOBRICLIE L 2555, (RZE &I, B
WZOWTEAMAT A MEZHWTEPHBEEATEST 5. £, BEAR T&ETA
TERZETE () ) LV ORBRE EE L, BRI E S92 . This course
lectures general properties of gases and High-Pressure Gas incidents and Safety
Management Technology.

EROHEFER

IRFFEDEET AT P D M, REEEEN 22O NCEET ARZER &G
L, EZFHER [SET A MEREETE (CEEW) ) LV OBERESESZ L2 HIEE
9 %. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

BERDFEBF

IRFFEDEENT AT P D M, REEHEN 22O @ ET ARZER &G
L, EZFHER [SET AMEREETE (CEEW) ) LV OBEEESESZ L2 HIEE
9 5. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

7@ Introduction
FEST AR ZEEH (1) High-Pressure Gas Safety Regulationl
FEHT AR ZEEH (2)  High-Pressure Gas Safety Regulation2
KFBEOEFEA 2O FMZ BT 2 a5 Handling of High-Pressure Gas
AT A2 B9 5 FEilFH] Incidents
FET AR L#HE (74 &) Safety Training
KED—fAIMEE, KEDE 1 General properties of gases
KIRDCZESE . BRBE « /8% Definitions of combustion and explosion
H ALK Eh - AsEh - 778 Flow, heat transfer, and separation
MBLD J17 LGRS | e A LB M B MBSk, SE S A3 E Mechanics and
Strength of Materials, High-Pressure Equipment Materials
PRZZEBRENT - L2askat - BEL, R - PSR Safety Management Technology1
HEEE PR BREE R, BT ABED K - Hi Safety Management Technology?2
BEHADY 27 T & AA L MMIOWT Safety Analysis Method
fak s, ¥ U o~y NEFIfEYT Risk Management

SICICISICIOICICNCIC)

®&@eeEE

F—7J— K Keyword

ER=g)
EH A High-Pressure Gas, %2 Safety Management

BoAi 7T ¥ A NEOERZ HWTiHEZEZ B 272 5. The lecture will be given using an

BEDEDAH o
original text from each professors.
ZENE  @ET ARLZ R

BHERUSERE e, ERE A AR TR A RZESIE ) THE A A M R L% Z ALY -
Bt SRBRIT LR |

2 4EEX Counsel ing B ECAE R T

HE: - fIGETE MDD AESE | VA b, I=FT XA MFZIVRENIC 100 AL THEL 60 AU EE G ET 5.

Grading

Pass for the score is more than 60 points.
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¥R BRX4% Category

I E R E

REMARZERVZES

KRBT RNF =T AT LHH RKFETZRXLF—V AT A7 m—ba—2) B 1
4 Hydrogen Energy System, Global Course

BERBa—FK Code

IM817

ZERMBE®Z Course Name

B A A 2242 T.%% High-Pressure Gas Safety Engineering

EEE

BREAERUVUEEFIFE | 70U Fall semester

BEISE .- £hiEs . fER i Series of intensive lectures

Bfi% Credit 2

HLUHE 4 REATEE #% yokomoto.katsusmi.852@m.kyushu-u.ac.jp, fi
BIEE&H Prerequisite | 72L N/A

REDEZE Summary

KFEZIZITD ETHEMEEN AOWERLLZ M, BIEATAEFRAT 20584770
BEWHEEZEE L%, ®ETRAZI OB KNEE L 2D 55, RZE R OW
THEART A FEEHAWTHEFTEREXNTEESTS. This course lectures general
properties of gases and High-Pressure Gas incidents and Safety Management
Technology.

EXZNOES§=1=k

KRBEOREN A% B0 W 5 LM, RLEHENEZEST 5. Students clearly
understand for Handling of gas and Safety technology and Safety management.

BRI DFEEBEF

KRFFEDOGEGET A2 W5 LR, REERBEIREZ/L2 L 2ARET .
Students clearly understand for Handling of gas and Safety technology Safety
management.

REEE

pall]

B Introduction

RFBEOLKFEA 2O FMZ BT 2 a5 Handling of High-Pressure Gas
AT A2 B9 5 FilF] Incidents

FEHT AR Z#HE (BT 4 &) Safety Training

KUED—fAIMEE, KEDE 1 General properties of gases

SKIRDCZELE . BRBE « /8% Definitions of combustion and explosion

PRZE BRET © Safety Management Technology

BETADY A7 TEAA L MBIOERTH, B¥ U Ny MEBIFRITIC OV T
Safety Analysis Method and Risk Management

SISICISICISACNC)

F—7J— K Keyword

A A High-Pressure Gas, %2 Safety Management

REDEDA

BeAi 7T ¥ A NEOERZ HWTiHEZEZ B 272 5. The lecture will be given using an
original text from each professors.

ZHERUSEREZE

ZENE . mET AL
M, @ E T ARZ BN

= EHH Counseling W AR AT
HER - BT MO AEE | LA, I=FT A MECEVRAMIZ 100 AR THML 60 AL EEAKET 5.

Grading

Pass for the score is more than 60 points.
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WIHEAN  #d%  (furu@mech. kyushu—u. ac. jp)

BIEEH

L

BREOHE

JEMEME b= 2 — B UTRIC BT DR BN IR R 2 FiE L, & OfiEbT
HEIZOWTHER.

EROHFER

PR T2 20— D TH DA IFORRE L LT, Rtk B4 2 Mk
& IR RE ) 2 4% 5 .

BRI DFEBZF

FVETRIR O R Z B U, JE it L OELIRE, BEfE, &P,
2RI 1T D KRB DM IEIZ DWW TEGT 5.

ML 7R B O

REEE

. OREMEVRIR O

. R DER & NERIG
RO BN, (T - 2 h—27 ZHFERX)
. BT D EE R

LB RER (Lr 2 VX HERA) BLOER
. AL ERER

. BT T AL

- BEREEGE (BESE R

9. BEAEoEShERE sy H R

10. JEiBEE

11. fLycsisi)eE

12. otk < B

13. AEIL EWNEE)

14. "ER

15. i

00N O Uk W=

F——F

FEVESRIR, BT, &L, BEAUE, ELIE TV, i, R,

it

REDEDA

FE L CGHEETICRMT LY o MIfE> TEREIT D .

BHERUVSERE

HEE: 2L
SEE AR - S ERERL F TR0 S5 (BRI

FEHRHK

HMBEEICEEORY, FERE, FHIE - ERIS LD, BT A—NLVEIILD
FHEE B EEO FRIRIW A & Lie.

HER - RUIEFTR D T EF

AERORE R L OEE OfEZHRAE LT, 6 0L EzaEKET 5.
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BFERBRX% Category

Jetmet 3

RENRFERVZESF

KFBTANX =T AT LHELOKFT RN = AT La—R),
Hydrogen Energy System, Global Course

BERBEI— K Code

M819/1IM819

Z%% B4 Course Name

Fracture Mechanics (A% /%)

AHEER

BREFERUVHEZHSE
Term

BEERE-SPHESR R

FH - KEE 3 B[R Spring Semester « 34, Period, Wednesday
B 2% Lecture

Bi{i# Credit

2

HLHE4L Instructor

B fHE 2d% Prof. Noguchi Hiroshi
nogu@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

EREATIOMBORELRERROIERNZ X T 2RETD.

Lecture on Safety Assessment System of Materials with Cracks.

2KXKDHEBE Course
Objective

TR 1553 B LSS AT R TR B ) 5 0 FERfE 2 145
WS D (JET7) WEEIZXT 2 /) FRIRLRIZBE T 5 Hik & R A gk
HHEJI%FE 5. Acquire an idea of safety assessment

G952 LITLY, MEOIEH%E
ZISHTE

BERlD=EBZE Specific
Purpose

B OIS T S 0 (57) MRSk 2 J7RIFLRIC B3 2 ik & &
DISHBENZERT 5. T72bb, WEHFTHWD K o&. £ O,
K EOFHHEZICRET 22 8582 & &b, EEOERE~OIE ) 2 2%
VW, ENHOMEEEHT 512 FIZO1F 5. Acquire the knowledge of

linear fracture mechanics.

Course Outline

REATE

1. Coordinate transformation of stress component

2. Stress concentration

3. Stress intensity factor

4. Application of linear fracture mechanics

5. Calculation of K value

6. Energy release rate

7. Yield situation near crack tip

8. Small scale yield condition

9. J-integral

10. Numerical calculation for K value

11. Fatigue crack growth mechanism

12. Fracture mechanics description for small fatigue crack
13. Fracture mechanics description for ceramics strength
14. Statistics description for strength reliability

F—7— F Keyword

Crack, Elasticity, Plasticity, Fatigue

BEDEDHA Course
Policy

BAi 7 % 2 MEOEEZ MW THEEZIB 2.
The lecture will be given using an original text available at the Dept. Web
site.

BHERUVSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

= EHH Counseling

fE 40 A 16:00~17:00, fAMZE=EIZT.
16:00-17:00 every Friday at Room 548.

HER - BIEFTE D A iEF
Grading

REFHEFETB I b s, BEEE (LAR—F) 38R o0, HRREBRO M
A& 60 1, HEEAZ40ME LT, 100 /iR CTrHMid 5. 60 sl ETHKE.
The course is conducted in English. Weekly assignments (40 points) and
final exam (60 points) are evaluated. Pass for the score is more than 60
points.

ZD1th Others




BEMERS

Jemt B

BENFPERVLES | KETILFE—L AT AHH (KT R F— 2T ha—R) L 2 4
EEREI— K 520

BEMES BrBlsR

#%EE

REAZRUVUMBEZHF

BERE - KPHEER - BE

2 A - A W 4 BRI, 1823 shuto@mech.kyushu-u.ac.jp

B3

2 BT

HLUHE4

BH 2 WE¥E% hamada@mech.kyushu—u.ac.jp
a4 fli—BR #EZFZ yamabe.junichiro.575@m.kyushu—u.ac.jp
Wk AAE WEFHFZ matsunaga.hisao.964@m.kyushu—u.ac.jp

RS ES

7L

BREOHE

R - 1 150 D 58 BE BT o L OVRBE R R H S L AR SRR e & B 2 T &
RETD.

EXZNOES§=1=k

M2 OREEBIR 2 5. SHIZ, ZNOZEY)e ) i e BRI ISV T
TERANCRIM 5 T ka2 0T 5.

BRI DFEBZF

TAVE AT, SRS FRRETEIRI I CE DI,
- HOBRIE -JE TSR A EARL, FFAIAS T, B ~E R TR DI,

RERTE

PRI E A i

FrRO TR

A7 VY o B i

e IR R

AT DIEH DX LR LR
MrBIEFE 5% G
W7E - BlEL TR

T BLG, ilcEp

9. S-N R, FHIREE, YIREDOFE, ~HEF
10. SRS D

11, SR

12, PUNEEL, UKD R
13, SEBSTI T ORTT

14. F&o

N i e

F——F

e, GBS, 2L, SRIEAFA, M FL, 55 © 7

REDEDHA

BEBLOT BT 2 2% AV CHEET.
B P AR A R LA TO L L BT, L — NI

BHERUVSERE

HEE 2L GEE VMR 5)
ZEXE FREFTPIEEREI 5.

FEHRHK

WERF, 208 =TT,

HER - REFHED HIEF

AFRERIED 343D 2 LA EICHE L DI LT, B RELR—R,
EHIEERICEY 100 A A CTREMmL, 60 ML EZAET 5.

Z DAt

L




REMBRES

SevmBl B Elective

REMARZERVZES

KFTLRNF =V AT LHE (KB RNVF =V AT ha—R) LR 1£4E

Hydrogen Energy System, Global Course

RERBO—F

M821 / IM821

REFRBE4A Advanced Energy Engineering I (JCugm R/L¥—H5ia 1)
HEEE Advanced Energy Engineering I (JC¥gm R/L¥—H5ia 1)

REAZRUVUMBEZHF
BERE -KPEE-R

i B (2015 4F 1 A TAIEZ TE)

Intensive Course, Spring Semester
(Planned date: around the end of January, 2015)

BAI 2

EEESE M KZFEE#FE  Prof. Harry L. Tuller (=% F = —+t vV TR KFH
2) 1 Eh

A CESES 72 L N/A

REOHME M BRI E MBI a e v v U T OISR T 5 & bic, Tna kgL
L7 =V F =B EM 2 B = R VX — T S Z O FHIET 5
FEHFAAT I OWN T OEREERD 5,
Lecture on Inorganic Materials: Fundamentals and Applications

EXZNOE§=J=] HERE R OMEIEF O I AF A b &, BEREIN & 722 5 Jein Lo de i

%%unfﬁﬁ#‘f%é k%a*ﬁ L’Clﬂiﬁ“ 4‘2‘1‘\—\ %*’l’ﬁf&% iL&) 3:7‘
IV — 0 B OFEREMEHORERE T A R ARG T D FIELa B S R EFED
i—a—o

Students will learn the fundamentals of inorganic materials engineering

and design concepts, important for energy—related devices and systems.

BERDFEBF

TR X— VAT ARGHTH 72 B AR B O FEE & IS IZ OV T o PR

ZIRD D,

RERTE

1. A BRI 2O A% (Fundamentals on Inorganic Materials Science)
2. SR B (Tnorganic Structural Materials)

3. MEHEHEEEASE (Inorganic Functional Materials)

4. ¥ 3Ivr7aty O (Ceramic Processing)

5. MREAEE W2 kL X —F 34 Z (Energy Devices)

6. MEREETELE U e = Rk VX —3 AT A (Energy Systems)

7 Iy A BEERGEME, ERREEMEL, BT Iy T ey
~A TN R koY — RENER

Structural Materials, Functional Materials,
Sensors, Fuel Cells

Ceramics, Processing,

Micro devices

REDEDHA

LR R TEM T 2, AT A Fefio Tz ED 5, WH., 7l
BRINT A P ERT

Wi

ZHRERUVSERE

¥ MZRT, Textbooks and references will be specified in the class.

FEE

Please contact Prof. Kazunari Sasaki, sasaki@mech.kyushu-u. ac. jp

HER - RIEFTHR D T EF

HEmR L LiR— b TRETE L £,

Z DAt

KBZRNF =V AT DELOFRGEO 5B MR AT 5 B R A2 R D
% e e BT, Jolin Lo im B 2 Rah CHRE T&E 5 L 912, AR RE
LTWET, EHHERIEATOFIERD =D, %%Hﬁ_owfi B s %0
DR ZfER L TSN,
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BREHMBERS JeuiBtH Elective
BEMNZFERVEFSE | KEXLXF— AT LAHIY, B 1E4

Hydrogen Energy System, Global Course

RERBO—F

M822 / IM822

REHB4A Advanced Energy Engineering I (Jtlfme R/ ¥ —Hrim 1)
EEEE Advanced Energy Engineering I (JE¥m— x/L¥—H5a11)
BEAZRUVHABERHE | £PEE B
BEISE - &R - BB | Intensive Course, Spring Semester
BRI 2
HUHES Dr. Romeo P. Glovnea (University of Sussex, JUNKZE%E BZEFZ)
AL —#d% Prof. Sugimura, sugi@mech. kyushu-u. ac. jp
BEEH 72 L N/A
REOHE B BEICERT S b 74 Ao —IZ oW TR T 5,
Lecture on tribology for saving energy and environment.
2HROBEBE kT A Rva PV —D il O & WFFEE TN Bt Al Re et S S A~ T 12

TARNAX—ELBREREDTZOD N T A Ra U — O EE BRET 5,

To learn the state—of—art technology and researches in tribology, and
to understand the role of tribology in saving energy and environment
for sustainable development.

BERDFEBF

[N N = Rl 7P3 - S UL 2 (Rl | R = A ONNE 3 TGN =tAN aveay | = SN D ek =}
TARNFX—EBREREDTZOD N T A Ra U — 0L BRET 5,

To learn the state—of—art technology and researches in tribology, and
to understand the role of tribology in saving energy and environment
for sustainable development.

REEE

1. Tribology of machine components

2. Tribological failures

(3. Tribological coatings

(4. I.C. engine tribology

5. Tribology of renewable sources of energy systems
[8. Tribology in hydrogen

7. Tribological problems of space applications

[8. MEMS and their tribological problems

[9. Tribology inspired by nature

[10. Environmental policy and tribology

F——F

Mo A AR Y — B, =X — KFE, FKm - K\
Tribology, Environment, Energy, Hydrogen, Surface/Interface

REDEDA

LR TR TERM T 5, AT A Fefio Gz D 5, WH., i
BRIDT X P ERT,

ZHERUVSERZE

PEENIZRT, Textbooks and references will be specified in the class.

FEHHK

Please contact Prof. Sugimura, sugi@mech.kyushu-u. ac. jp

AER - AEFHED 5IEF

H A L LAR— R TREFE LET,

Z DAt

KFTZRNX =T AT LEEDOFRTE O 5 b BRI BT 2 RN
DERZTRD D & &I, Jotn LoSelmbi 2 555k CHfF T 5 L D 12,
AFEFRERE L TWET, LHEEREAATOEMDO 72D, Bi#EHEHIOWNT
(. PR O REZ MR L TS,




BEMERS

Jemt B

BENBFERUEEE | AHr s A7 A KA AN T %7 b )
RERBa—F M831

REHE % K — TR

P

e O T | e s 2 R, sk

B 2 Wi

EH 2 HZ4% hamada@mech.kyushu—u.ac.jp

HLUHEH Wk AAE HHF¥ matsunaga@mech.kyushu—u.ac.jp
(13 #fi—BF #E#HfZ yamabe@mech.kyushu-u.ac.jp
BI&&H 7L
T 2 D4 BB O S FRIRE R AT T /KB O, 725 ONIEREE L B )
BEplE HRKFEAT —al7p 8 O KFEF SR O T8 EE R O BRI DOV T, ERRD
BIEFEHI AR 27230k T D,
SHOBEEE KRBT ANNESNVADEM DIREE %, 1 B 7 ) B EA BRI S-SV TR 3

LI HITHOT 5.

BRI DFEBZF

KRB ARG TN I DR @A DO SRR LI B3 DA & 12D 5.

CIWETRATT)FOM BN %, KBRS O 58 L - (5 PR T
A5,

1. W5k, KFEMALAD =KL
2. MEHFDOKFED
3. MEHFDOKED
4. FHEIRERNED
5. FRHUSRERMEQ
6. Y
—_— 7. PEITRHEQ O 57 FmFEE)
RREE 8. U@ () % B R
9. JEHRHEQ (B 571FD)
10. ¥
11, AU A
12. KEF| M O 58 RO (AU cténx.ﬁr)
13. ZKSEFR MR O 50 B 3R 3D (FRHT I L B R%ET)
14. F&9
X—J— R K F Mt A
_ WEBLIOT 0 2725 AWTHEREIT.
57 ‘E
BROLDHT R A S RS T b, LA AR
Bo A& k)
ZEREDKFEEE] EIAFIED, NHEZERE
HHERUVSERE [KFEMerEO R ) FEEEE, NHEZBE
[KFHALAD =K LK EF RS RRRER OB 2T | M EEEIE
h, FEAE
FEEH FERE, BB =TI,
SIHEEO 3 50 2 PLRICHIELIbOICKILT, HUAELAR—, EWR

HER - BUIEFTRD T EF

BRIZXD 100 A5 S CREEL, 60 MLl EZARKET 5.

Z DAt
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BEMEO—F M832

REHES KSR = VX —HEREA B

EEER

BREAFERUVURBEZNRE | &0

BERE-SPES -5 | aERE

B 2 Hfr

e . (R (i 673

BEARE nishimura. shin. 691@m. kyushu-u. ac. jp

BIEEH 7L
BT, B TRZORBEHH L, KFEZRXLXF—T AT A, ZRLFX

BREOHME — PR s BT N A AT BTN D B FEEREMEMEHZEE T2 hE v 7 X
ERETT D,
PRRIGIL, U 7 A A i, KBRS, A A0 F /L ¥ —Z K - 2
BT 57 S 23R A REEREM B S D BTV D FRET, mo R

2HRDOBEBE LORBENSHREL, KEZRXLF—I AT L, TRLFX—ATHE « ZHT A

A ASDISH O 2 BRES 5 72 O DR R OEGZ AL 5. Zh
£ TAMRLT, S FRFBERORE ZEE L T AW EEZ TS,

BERDFEBF

PREEM B Z BRSO M L e DAL, M RSP O E G

5.
TROFHEBIZOWT, MR 1EOHFERICLIVEDS.
1. i
2. AT ORNE  ARIEAMORE LS
3. B0 - FAE0E L SFiuE
4. GHALFOREE  bFEX L msik
5. GO - 7L h L ORI &S OB
6. B TFRMFEOILME - myF ORI &
= 7. @R OREE S O
8 8. m RO  myFoiE - H1&E
9. B THZOEME . &0 T OWENEE « BT 2ABEHS
1 0. @b FORERE - &5 OWERIIREE - KLk
1 1. A A AZEMEE DT
12, TRAF—ZH - JFT A AU SR B HEREM B
1 3. = AppE
14. KFBDXLF—T AT AMTHW SN D EEREM
F—J—F b, mELE, BT, BEME, XX —F A X
= . BMERIB L ORI A REHWCGERAZED 5. HH, #REBI/NT A N E
BEOHEDA P
BHERUVSERE SEEITEERIN T 5.
s SREFII A — VETHEANOERKFTELS 2 ENEE LW, ZHERITEETIIRE

IF, HHK - BRIDIEC S,

HER - REFHED HIEF

K94 0% % RSB LONT A 1, K6 0 %% BARBROBIZL Ve
WT 5. 728, WAABRIILA— ML 2HBE0RH 5.
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BRERBO—F M833
BEMBA KFET R LX—ELT
EEEE
BREFERUHEBZRE | MW - RE
BEBE - EhEER -G | £his
B 2
g = s HHGEA #Hf% koyama@ifre. kyushu-u.ac.jp
BABRE KB B B
A EE L
BRI L D KFERE, BREEMICL D X —EHi EKEZRLF
— LD PRV ERIFEE X OEBRACFRINE 25 U258 - %
BREOBE % - BRALFLOG 8 EFBRR O, X I OIS AFEFIC SV TEES,
WA LRI T D EARFE A AR E LT, KB RAVF—ITHEHDLIBESILFED
Jis BN BT 2 BRI sl Z DWW CERIE 2D 5 .
WELF D 5 BRFICE )OO BB EZ AR, KBZRLXF—V AT AR
SROKE BiE ZOBMEBEM U AT LB T ERILF v A2 BT HZ A HIEL T

5. FHCEMBBOSICIRE SN TILH - WA R E b B ERLF T nk X
DR IR D AR B KO F A OV TS,

BRI DFEBEF

AR TIE, BRLF2HICEMBE 2 H# O PR TIEe <, WEMEE - BOS -
BEEE - MEOMBEAEEICEE S 22 L LTHG T2 L2 ST
5.

wERAL T T 0t A OB EBRFRICLR D AT A RS E &I, s A m
LTHFRAEN T L LTCOBRILFOM#EEGT LI AR LT 5.

OKFELF—LBEXRF
@KFERHBEM BT 5 ERIAFE T ot R
O F-fhirim & L R

@B FE 7o AL LTOWE - SRR R
(®Langmuir OW 3%

© ' 2= i Shes D Za

(DButler-Volmer D=,

BREHE ®F v T/ & )P 3 Ll
QEBEBSRIF T AT AL x VX —E i~ - BEME L ZOKE~
OESIFET AT b L R F—Efi~T L X =R~
WESILFT AT b &M E~T EE M~
QEXALF S 2T b &R~ R B E i~
BAFEZRLF—DEHELIEYE
@F &
F—OJ—F BAALT:, TR —ZHL, ERR - AREER
BREDEDH BT A MEOEEZ AW CEREB I 2.
ZEXE .
ZRERUSERE T hR R WEY b, TIRSBHE - PNES R, HEBFEREA
JHEND & B 2 HEXACS, AR« KE—RE, FEHER
FEMRHK BT A=V ETHB AR Z BN D AbEz b, HEHBEICTULSLS.

HER - REFHED HIEF

IR D 35D 2 L EICHBE LIZb DI LT, =7 A, LAFR— KT
XV 100 A TEMm L 60 S EEAKETD.
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BERBO—F M834
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EEEE
BEAERUVHBFRE | % - ke
BERE - EPEE R | WEEE
==X ivR~ 2
- E RE  UEHR
BEARE kitahara@mech.kyushu-u.ac.jp
BIEEHE L
RFZRELE T DB EMIZ = R L X —EHGENE L, EuexIvia i
BEORE MATRETH H Z MBI IR E LTHEESN TV, 2 2 TlIkeE
M AT Ao, R, BERAFREE R SICBE L#EREIT .
PRELE ML Y A 7 Ao, FEE, 2%, BRULFREER EORBEEEEL
2ARDHEEHEZE PREHEE ML 2 N T = )L X — 28 A2 B3 2 Ak & RIS T & B ﬁ%
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AR O=2E B = %ﬂ* BRI LB, EBRb, WERE), HIELR T 5 mikE
8 BETE L b, BETIREOMIICH TE 28 NEHICOT 5.
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ZEERUVUSERE L
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BFERBRX% Category

Josmet 3

RENRFERVZESF

KEZANF =T AT LHEH (KFEZFRLX -V AT ha—2R),
Energy Systems, Global Course

Hydrogen

BERBEI— K Code

M836

Z%% B4 Course Name

kA R P —

AHEER

BREFERUVHEZHSE
Term

BERE - EPHEE - B

FKHA - R7E Fall Semester *
BWFERE Lecture

Bi{i# Credit

2

HLHE4L Instructor

JNKRFIAT #e#d% Dr. Kazuyuki Yagi, yagik@mech. kyushu-u.ac.jp

[Bi&5t Prerequisite

[P TA R —5—M04) | ZRIEFEATHDL Z L.

BEOHE Summary

FIARB Y =D ED Ny 7 ZAEEEME L TEEZELZITY. BELAR—LE
FEHREZ T, Lectures on current topics of tribology, and report and
presentation assignment

2KXKDHEBE Course
Objective

Btk 52 &b, MBI, MELEORREMTH 5 b7 A4 R e U— DR
PRRFZE T IS EATIC DWW TEAS. Acquire ideas of advanced tribology, and
understand the multi-disciplinary approaches in researches and engineering
practices.

BERlD=EBZE Specific
Purpose

MoARE =DM D O 21272 h, M TARu Y —0OMYE & HITICEE T
LD Ny 7 AT EREICEY fTe. Study current researches and
technologies in tribology on the basis of knowledge of fundamentals in
tribology.

2% 5HE Course Outline

1. FZ74ARuv T —0u5tHEn Recent progress in tribology

N7 A4 ARrY—IZ81F HFEEM S 1 Surface roughness in tribology 1

N7 A4 ARrY—IZ8IF 5 FEH S 2 Surface roughness in tribology 2

. TP ORE A Techniques to measure lubricating films

. VR OFT B Advanced fluid lubrication

. PRI YE O#T R Advanced elastohydrodynamic lubrication

. MW mEIZB T 2B ERE Failures of lubricated surfaces

~Z A4 I A~ Y — Tribochemistry

b7 AR e =28 5ol Analytical techniques in tribology
h T A R e o—HiiE R L7233 Tribological machine elements
a—7 ¢ 7l Coatings

. T AF ¥ U TEIN Surface texturing

. BRERBEE N7 A 4R v Y — Environmental issues and tribology

. KRFEFHERUICEIT D 7 A A r P —Hydrogen tribology

. ¥ &% Summary

o = O 00N OO W
A wNn=o T e

a1

*—7— K Keyword

Tribology, Surface, Contact, Lubrication, Materials, Chemistry, Environment

BEDESHA Course
Policy

BATE R & NT —RA  MCEVEEEITY. BEHICLLZ T LB T — 3
IR L U — MERZFRT. The lecture will be given using handouts and
Powerpoint. Students are assigned presentation and/or report.

HZRERUSERE Text
and References

SEXE UK - REILE, N TARrY—, B2k, BETEM
Reference: Yamamoto and Kaneta, “Tribology, 2nd Ed.”, Rikogakusha

S E+85% Counseling

M ERICESEMROZ &

Contact the professor.

AER - BIEETE D A iEFH
Grading

AR D 35D 2 L BICHE L2 b DI LT, LAR— FRWLEE -t
FEIC XD 100 AU AR CREM L 60 AL E& A4 & 975 . The score is given on the
basis of report assignment, and/or presentation and discussion, to those who
attended the lecture more than 10 days, and the credit will be given to those
whose scores are higher than 60 out of 100.

ZD1th Others

7L N/A




RERBRS JevmAlH
BEMNRPERVPESE | KB FNXF - 2T LHYL (KFEZFLX—V AT ha—R), E+ 14
BERBO—F M837
ZERB4A LB T AR
EEHER
BEFZIRURBLHE | K- KE
BERE- -ShES -G | mERE
=R ivE 2 BANT
LB L AR %, T AT, VEAR SRR
Bis&H 2L
B 5, ARBA T 2T )b 2 i FE 7 Jnis ks K OVE o Jeimi 7 NI B9 5 %
EEORE HHO#HZEIT.
B, ARENT S 00 i B T AR PR A PR L, BT o R I T4 5 F
ShOBERE RETS.
’f‘ﬂjj%, 41\"&1% Témfﬁﬁ%ﬂ%&@?ﬁﬁk BT 22450 280 5 A
L. B OFEAME (B W) 9. RN - % 5 200 Rk (A
2. /bt ARk & Bk - (EH) 10. B 0 225 & 225G GEA)
3. BhIHA VDG Zho ik —fiRAT (& HD 11.7 /71/% e 3H EAN)
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BFERBRX% Category

HEERLE (&4R) Elective

REMARZERVEFE

KRBT RN = AT LHH ELHRER 1 FE
Hydrogen Energy System, Global Course

BEFBa— K Code

M851 / IM851

Z%% B4 Course Name

B 155585 — Fundamental Mechanical Engineering |

AEEA

Rt T J58% 55— Fundamental Mechanical Engineering |

BEAZRUVRAEZHSE
Term

BERE - EPHEE - B

EH . Lecture

BE{I# Credit

2

HLHE4 Instructor

#AF S —#d% Prof. Joichi Sugimura
sugi@mech.kyushu-u.ac.jp

[BI&5{4 Prerequisite

72 L N/IA

REDEZE Summary

KRBT FNF—V AT DEMOTEEZ 729, ME)%, REF LEOR#EZHERT 5,
Lecture on basis of material strength and design engineering supporting hydrogen energy
systems technology

2AKNDHEBE Course
Objective

KRBT RNF = AT DT OIEMEZ 727, MR, BREFLFOEMZ PR L,
KBZRNXT—HMCEDOL I ITENE D ENTE L2008 ETRD 5, The goal
of the lecture is to understand the basis of material strength and design engineering to
contribute them on the hydrogen energy technology.

BERlD=EBZE Specific
Purpose

M5, B L oR#EE22E L, KET X —HififELo L CRE L 254
5, e & O E L OBIR A Bfi#3 5, The goal of the learning is to learn the basis
of the material strength and design engineering to understand the relationship between them
and problems occurring in the hydrogen energy systems.

2% 5HE Course Outline

SO HEAE Basis of static mechanics

IS FIDOMEE Property of stress

OTHOME Property of strain

J& 71 & OT A RE£% Relationship between stress and strain
Hetka% O FIE Process of machine design

FERE - S0E - BREBT - B UEME & % Relationship between capability, quality,
environment, economic efficiency and machine design

7. MEOBX LB O Load form and damage conformation
8. Ji/1%EHh Stress concentration

9. FFREILTI &4 Allowable stress and safety factor

10. FEEFHHL Strength calculation

11. # U Screw

12. EEHEEE Seal system

13. EE¥E LM% Friction and lubrication

14. FimtE15 Surface failure

15. ¥ & & Summary

I o

7R&

*—7J— F Keyword

MBI, BRFF L%, 8. 15 material strength ,design engineering, strength, damage

BEDEDHA Course
Policy

FREMED L ITEAMAEREIC L VRS L OME 21T,
The lecture will be given using assigned books and original texts.

HZRERUSERE Text
and References

k EARE, MBI, FRACHIAR Yukitaka MURAKAMI, Material strength, Morikita
Publishing Co., Ltd.

MR, IIARE ", THAEREERET 52 ), B I54: Motohiro KANETA and Yuji
YAMAMOTO, Basis of machine design, Rikogakusha Publishing Co., Ltd.

kR, )5, B Yukitaka MURAKAMI, Dynamics of elasticity, Yokendo Co.

Ltd.

234K Counseling

WEHE I~ %, Correspondence as needed.

RER - BIEFT B D A EF
Grading

EIFERBO I 5O 2 EICHFE L bDIZx LT, bAR— N ERBRIZEY 100 5
Tifi il CREAM L 60 LA 2B & T 2,

Weekly assignments (40 points) and final exam (60 points) are evaluated to students
attending more than two third of the whole times. Pass for the score is more than 60 points.

ZF M1t Others




BFERBRX% Category

JEWEELH  Elective

RENRFERVZESF

KBTZRNF =V AT LHL OKFTZRNF =V AT La—2A)
Hydrogen Energy Engineering, Global Course

BERBEI— K Code

M852/IM852

¥R B4 Course Name

Fundamental Mechanical Engineering 11 (Bt T2 5emE 45 )

AEEA

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FKHR < R 7E Fall Semester
B2 Lecture

B3 Credit

2

HLHE4 Instructor

% IEE HEHERE Asoc.Prof. Masamichi KOHNO
kohno@mech.kyushu-u.ac.jp

EH fRZ #dZ Prof. Yasuyuki TAKATA
takata@mech.kyushu-u.ac.jp

[B1&5{t Prerequisite

2L N/IA

BEOHE Summary

KBTI X = 2T LEAT O R 2728, B0 2k 2,
Lecture on basis of thermal engineering supporting hydrogen energy systems
technology

2AKNDHEBE Course
Objective

KRBT = AT DEANOFEMEL 12, B 7O SEMEA PR, KFET
X —HINZE DI AENEDZENTELONERERD 5, The goal
of the lecture is to understand the basis of thermal engineering to contribute
them on the hydrogen energy technology.

BERlD=EBZE Specific
Purpose

KRBT ANF =V AT DR O S Z 723, B PO S BREL, KFEx
X =N E DINAEN T DN TELON IR EED D, The goal
of the lecture is to understand the basis of thermal engineering to contribute
them on the hydrogen energy technology.

2% 5HE Course Outline

1. HAMEEEH 0 L8]
Overview Introduction to basic concepts and the zeroth law
2. FB1EH] The first law
3. Z2iLH]  The second law
TR —DOEYFIAL TR
Effective utilization of energy resource and exergy

N

5. B0 —fBIf%=0 General thermodynamics relation
6. WAV A7/ Gascycles

7. K& A2 Vapor cycles

8

WAV 225 Refrigeration cycle and air conditioning

F—7— F Keyword

TRF—, A7), B Energy, Cycle, Refrigeration

BEDEDHA Course
Policy

FRERES LIFAATE B F I LR B I OEHE 21T,

The lecture will be given using assigned books and original texts.

BHERUVSERE Text
and References

Thermodynamics: An Engineering Approach. Yunus A. Cengel and Michael A.
Boles. McGraw Hill Higher Education; 7th Revised version.

S E+85% Counseling

btz 5 hes 9%, Correspondence as needed.

ER - BIERTED FiEE
Grading

AR D35y D2LL FITHFEL72b DITRL T, LR —hERBRIZED 100
S RCCRMIL 60 L EA SR ST D,

Weekly assignments (40 points) and final examination (60 points) are evaluated
to students attending more than two third of the whole times. Pass for the score
is more than 60 points.

ZD1th Others




BFERBRX% Category

HEERLE (&4R) Elective

REMARZERVEFE

KRBT RNV X— 2T LHE ELRR 14
Hydrogen Energy System, Global Course

BEFBa— K Code

M853 / IM853

Z%% B4 Course Name

BéPR 15 J5Lh%$ 55 = Fundamental Mechanical Engineering 111

AEEA

R T 358555 — Fundamental Mechanical Engineering 111

BEAERUVHBZHSE
Term

BERE - EPHEE - R

EH . Lecture

BE{I# Credit

2

HLHE4 Instructor

INAFITHEZ AR Dr. Kazuyuki YAGI
yagik@mech.kyushu-u.ac.jp

[BI&5{4 Prerequisite

72 L N/IA

REDEZE Summary

KRBT RN X = AT LEIRO B MEZ 729, TR, AR O LI #ERT D,
Lecture on basis of fluid engineering and fluid machinery supporting hydrogen energy
systems technology

2AKNDHEBE Course
Objective

KBEFNF = AT DEATORMEZ 727, FRLY, bk oo L2 Pg L,
KBZRNXT—HMCEDOL I ITENE D ENTE L2008 ETRD 5, The goal
of the lecture is to understand the basis of fluid engineering and fluid machinery to
contribute them on the hydrogen energy technology.

BERlD=EBZE Specific
Purpose

KBEFNF =V AT DEATORMEZ 729, FRLY, bk oo JL 2 Pg L,
KBZRNXT—HMCEDOL I ITENED T ENTE H00EMETRD 5, The goal
of the learning is to learn the basis of fluid engineering and fluid machinery to understand
the relationship between them and problems occurring in the hydrogen energy systems.

2% 5HHE Course Outline

1. FIROME CkivE - [EfEE)  Property of fluid (viscous fluid, compressible fluid)
J£ 43 O#%& Concept of pressure

Fif ) LA DoV &> Balance between surface force and volume force
B EARAFH] Law of conservation of mass

EEh =LA Law of conservation of momentum

T L —{R{7HI Law of conservation of energy

AR EAL & NERIEAL External stream and internal stream

FERLHN Similarity rule

RO Loss of raceway system

VAR Of1: 95 & 2h=8 Work and efficiency of fluid machinery
TR O VEB)F L Operating principle of fluid machinery
TR O Rk #R - Characteristic curve of fluid machinery

FLE REN S Anomalous flow phenomena

P ARERE Fluid noise

15. AR 7 - kA% - [EHEEE Pump, air blower and compressor

© O NDUTAWN

el
= o

e
Eal

*—7— K Keyword

TR, FiiEg. i fluid engineering, fluid machinery, stream

BEDESHA Course
Policy

FERED L IFRAEREICLV#ERBLOHEELIT O,
The lecture will be given using assigned books and original texts.

ZRERUSERE Text
and References

- EHESL, SEAFA, TR oo FA%), == J+k Masahiro INOUE and Yoshihisa
KAMATA, Basis of fluid machinery, Corona Publishing Co. Ltd.

REHL, [0 I ANDFE T ), ##ERE Toru FUKANO, Fluid engineering for
beginners, Shokabo Publishing Co., Ltd.

2E % Counsel ing

WEHE I~ %, Correspondence as needed.

HER - BIERTED FiEE
Grading

EIFERBO I 5O 2 EICHFE L bDIZx LT, LAR— N ERBRIZEY 100 5
Tt CRHI L 60 R L a2 Bk & D,

Weekly assignments (40 points) and final examination (60 points) are evaluated to students
attending more than two third of the whole times. Pass for the score is more than 60 points.

FD4th Others
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