TR 27T FE
7 X Bt B

2015 Syllabus

s

“NE

AMNKEXERLI
oW I ¥ B
(M ITFEa—XR--FOo—nN)La—R)

KEIRILXF—LRTLER
(KBEIRILX—IRTFLO—X - HFA—/N)LO—R)

o



&

T
BB IFEXR -EWHIFEa—X

=

EIEREAE

N .

£ 2 B % A B : NEITCAETT:
ki w | BB R OK

M701 | Fracture Mechanics (f £ /%) Jt 2 2

M702 f;ﬁf; . %“;m)ics o w2 | 2

M703 M‘T;Eg;%i Xé?;o; and Acoustics | e ra ms | 2 | 2

M704 C?ﬁ;Pégggigjl Intelligence F O s | 2 | 2

M705 |Robotics (m A v kL%) R (85 ) | 2 2

M706 %ggggg%“W”“r EOOETEwe | 2 | 2

M709 | 1 & # B} 3F Al 7 8L R | 2 2

M710 |V 7 b~ &% — 1% 5 2 2

M711 | &G L5 5 i B BRI | 2 2

M712 | — 40 ¥ 8) 3L & % (P2 R | 2 2

M713 | ¥ 15 ¥ B S BRI | 2 2

M714 | ik T % B (O3 RS | 2 2

M715 | itk I 5 i & = 1 2

M716 | B Bk #2 B 7 %5 i (A BB | 2 2

M717 | &5 )5 H = 1 2

M718 | # B I % (6 SERYE | 2 2

M719 | K& L2 ) (FF6 BRYE) | 2 2

M720 | A4 & Bk L% BT BB | 2 2

M732 | Gas Dynamics (& 4K /1%) i 2 2

M741 | ¥ 58 B 5 bin 2 2

M742 | #4815 7 i 2 2

M743 | BLBE L% 55 im Vin 2 2

M744 | % v BN L% FF bin 2 2
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M745 | = Y v v AT A pin 2 2
M746 | NES AL T 5 2 2
M747 | fe 8 & 2 5 5 2 2
M748 | # & B) /) F K i 5 2 2
M749 |y > A7 LT % pin 2 2
M750 | L7 =+ & HE pin 1 2
M751 | K L5 5 i 2 2
Seminar in Mechanical Engineering I A
M761 B T %% 2 F— 1) He 1 2
Seminar in Mechanical Engineering II s
M762 | (g 22w s+ —10) E ! 2
Mechanical Engineering Internship I b
MT63 | e 1o s oo s o 1) e 1| 2
Mechanical Engineering Internship II A
MT64 | o o s oo 7 11) fe 1 2
Communication for Mechanical Engineer I A
MT65 | i 105 5 bt 1 hE 1| 2
M Communication for Mechanical Engineer 11 .
766 | (g rorasaz=sr—v a1 = 1 2
Investigation on Mechanical Engineering A
M767 | g b v 2 18 s 2 10 i 2 2

M= EEMRE, e="omA A,

L
5=
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Master Course

Department of Mechanical Engineering (Global Course)

Period
Number Course Subjects Category Cregit | Firstyear | Second year
Fl | Sig | R | Siig
Sedr | Sew | Sl | Sew
IM701 | Fracture Mechanics A: E?;\éﬁ?jm 9 9
IM702 | Reactive Gas Dynamics H E%ﬁ?r&i 2 2
IM703 | Mechanical Vibration and Acoustics H Eeg';‘ée;_‘g*‘m 2 2
IM704 | Computational Intelligence H E%V;R;nm 2 2
IM705 | Robotics H: Elezg\ée(lqujm 9 9
IM706 | Heat and Mass Transfer H E?I;\Q%Rgum 2 2
IM731 | Theory of Plasticity A E%ﬁ?m 2 2
IM732 | Gas Dynamics A:E?I;\(/-:I%Rf?jm 9 9
IM761 | Seminarin Mechanica Engineering | P 1 9
IM762 | Seminarin Mechanica Engineering I P 1 9
IM763 | Mechanical Engineering Internship I P 1 9
IM 764 | Mechanical Engineering Internship I1 P 1 9
IM765 | Communicaion for Mechanica Engineer | P 1 9
IM 766 | Communicaion for Mechanica Engineer 11 P 1 9
IM 767 | Invesigation on Mechanical Engineering = 2 9

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

P=Personal Development Subject
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MS803 |Materials Strength (B> J3245pE) = 2 2
M804 | Tribology (F T A Hm Y —) = 2 2
MS805 | Heat and Mass Transfer (FWEKENH = 2 2
MS806 | Reactive Gas Dynamics (FtEN A 15 = 2 2
MS07 Me(;%;gélﬂ Ivgauon and Acoustics i 9 9
MS808 C?rgfg;;%gonal Intelligence = 9 9
MS811 | /K F# T4k i mowB 2 2
M812 | /KkFHE L X T A = 2 2
M813 | KFZE Tk ¥ A 7T A s 2 2
M814 | KFFHM 7 vt X = 2 2
M815 | KFZEFIH ¥ AT A = 2 2
M816 | KFEZ XL F —HE2T AT A = 9 9
M817 High Pressure Gas Safety Engineering S . .
(/@ JEH A% 4 T %)
M818 | ¥t 14 ¥ #i = 2 2
M819 | Fracture Mechanics (filf 8 /%) Vi 2 2
M820 | #1 #} 58 FEE 5 pin 2 2
o I JE
MS831 | K = /b X — i 3& ¥ k7 pin 2 2
MS832 | k& = /v ¥ — e #f k% in 2 2
M833 | KF = x /¥ —BRAF pin 2 2
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M834 | BBt E i > A 7T A 5 2 2
M835 | Btk 48 15 5 2 2
M836 | F 7 A4 A ¥ —Fin i 2 2
MS837 | 4t v 2L T 5 F i 5 2 2
M838 | = /L ¥ — BUIK 5 2 2 2
M839 | HifivwxT A b 5 2 2
Seminar on Hydrogen Engineering I e
M84L | xsmraresr—1) = 1 2
Seminar on Hydrogen Engineering 11 -
M842 || S S e 1 2
Internship for Hydrogen Engineering I -
MB43 | g s yr1) = 1 2
Internship for Hydrogen Engineering I1 -
M8&844 OKE T2 v B 1) HE 2 4
Communication for Hydrogen Engineer I e
MB45 | Gz ams—sar 1) " ! 2
Communication for Hydrogen Engineer II -
M846 | ez amsr a1 ) e 1 2
Investigation Study on Hydrogen Engineering A
MBAT | o o e 2 2
Fundamental Mechanical Engineering I
. ”~ X
M85L | et e — 2
MS59 Fundamental Mechanical Engineering II e 9 9
6575 A= 1 -
MS53 Fundamental Mechanical Engineering III 1 9
(B T hfEes —

M= EREMAE, o=JomA A,

RE=HE DB ER B,
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Master Course

Department of Hydrogen Energy System (Global Course)

Number

Course Subjects

Categ
ory

Credit

Period

First year

Second year

F
Sarese

Sig |
Selr | St

Sirg
Smel

IM801

Hydrogen Energy Engineering

IM802

Clean Energy Technologies

IM803

Materids Strength

2
2
2

IM804

Tribology

IM805

Heat and Mass Transfer

IM806

Reactive Gas Dynamics

IM807

Mechanical Vibration and Acoustics

IM808

Computational Intelligence

D[ DN [ DN | DN | DN

IM809

Fued Cdll Engineering

IM810

Hydrogen Production and Storage

IM817

High Pressure Gas Safety Engineering

IM819

Fracture Mechanics

IM821

Advanced Energy Engineering |

IM822

Advanced Energy Engineering |1

IM841

Seminar on Hydrogen Engineering |

IM842

Seminar on Hydrogen Engineering |1

IM843

Internship for Hydrogen Engineering |

IM844

Internship for Hydrogen Engineering 1

IM845

Communication for Hydrogen Engineer |

IM846

Communication for Hydrogen Engineer I

IM847

Invedtigation Sudy on Hydrogen Engineering

IMS851

Fundamenta Mechanica Engineering |

IM852

Fundamentad Mechanica Engineering I

W | W| 9| 9|9 |O|O|O|O|>P|>P|>P|T|T|IT|lx|lxz|lxT|lT|T|T|T|T

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

IM853

Fundamenta Mechanica Engineering I

B

2

H=Higher Specialized Subject, A=Advanced Specialized Subject,
P=Personal Development Subject, B=Basic Subject
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(Global Course)



BEEFBRX% Category

JotmAt 3

RENRFERVZESF

bk T8 (B %2 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M701/IM701

2%% B4 Course Name

Fracture Mechanics (% /)%)

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

FH - kiE 3 KFfR Spring Semester + 34, Period, Wednesday
WY Lecture

Bi{i# Credit

2

HUHESL Instructor

B0 {#E] % Prof. Noguchi Hiroshi
nogu@mech.kyushu-u.ac.jp

BI&5% Prerequisite

72 L N/A

REDOHE Summary

EREATOIMBOREERERROIERNEZ X T 2RETS.

Lecture on Safety Assessment System of Materials with Cracks.

2EXDHEHBE Course
Objective

B L5 BRI AT R 72 ) DB AAERRT H Z LIk . MBS %
WS D (BT WEEITTT 2 FRERRIc BT 5 ek & BRI SH T
HHEJI%FE D . Acquire an idea of safety assessment

BERlDZEBE Specific
Purpose

MEIOIS NER DO (%) WEEICKR 2 120050l 2 B9 2 ik & =
DISHBENEERT S, T70bb, IENFTHWS K OB, & o H P,
KEOFHRZEICET 252 8G9 25 & &b, BEOBME~DISHEE) & 5%
W, TR0 EEHT AN EHICoT S, Acquire the knowledge of

linear fracture mechanics.

2% 5HE Course Outline

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

BEDESHA Course
Policy

BATT 2 MEOEREZHAWTHlEEZB I ).
The lecture will be given using an original text available at the Dept. Web
site.

HZBERUSERE Text
and References

BEREIRETIORT.
The references are specified in the class.

&K Counseling

40 A 16:00~17:00, fM4HEEIZT.
16:00-17:00 every Friday at Room 548.

HER - BIERTEmD FiEE
Grading

RETHFBETR I b, MlEE (LR—F) RAREboh, HREBRO N
% 60 5, HEZA408E LT, 100 A TR 5. 60 SALLETHH.
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.

F Mt Others




BERBRX% Category

EAEEMARE (K2 - BIRXE) (Elective / Required Course for Field 2)

REMARPZERVZES

AR T 8% (B .52 = — &) Mechanical Engineering

BERBEa— K Code

M702/1M702

¥R B4 Course Name

Reactive Gas Dynamics(5JG1ME A A J)%5%)

mErEA

BREAFERVHABZNRE
Term
BERE - EDhHEE - GE

FH - KW 1 FE[R Spring Semester + 204, Period, Thursday
W3 Lecture

B{I# Credit

2

HL4E4 Instructor

L) Z52  Prof. Kitagawa Toshiaki toshi@mech.kyushu-u.ac.jp
B HEHFZ Associate Prof. Watanabe Hiroaki
whiroaki@mech.kyushu-u.ac.jp

BI&5% Prerequisite

72 L N/A

ZEDOHZE Summary

B, WIS FE SN T, MUSEN R J158 X OWRBED FEAR
B2 T e R¥ET .

Lecture on Reactive Gas Dynamics and Combustion.

2AKNDHEBE Course
Objective

BOGHE T A DERARIGERHE, AL OSSR D @ BE e ek 215 L, R
WIS TZ B1HE/1%%# 9.  Acquire an idea of dynamics of reactive gas.

BERlDZEBE Specific
Purpose

TIRE I L OYRBURBE OB GG, BRBERE, KRFEB OB L ETT 5.
Acquire the knowledge of combustion theory, combustion properties and
flame behavior of reactive gases.

2% 5tE 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

9. 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 Ot W

F—7J— K Keyword

Reactive Gas, Combustion, Flame

BEDESHA Course
Policy

Bl 7 ¥ A MEOERIZ AW THEREB 270,

The lecture will be given using an original text.

HZBERUSERE Text
and References

BEXEFIIRETIRT.

The references are specified in the class.

&K Counseling

Y HE T TRERIR Y RN T 5.
Anytime at Room 530.

AER - BIEET D HiEF
Grading

HE (LAR—F) MNREOH, HREBRO S % 80 &1, ¥4 20 KL LT,
100 g s CRHE 2. 60 UL ETHH.

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

ZDO1th Others




BERBRX% Category

BEREMBE (08 4 - #R2E) (Elective / Required Course for Field 4)

REMARPZERVZES

bk T8 (B 52 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M703/1IM703

¥R B4 Course Name

Mechanical Vibration and Acoustics (IR#ENIFE T )

mErEA

BREAFERVHABZNRE
Term
BERE - EDhHEE - GE

A « R Spring Semester
HF 23 Lecture

B{I# Credit

2

HL4E4 Instructor

HEAMSHE % Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
- EE R ZEZ Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
)Gz Associate Prof. Ishikawa Satoshi,, ishikawa@mech.kyushu-u.ac.jp

BI&5% Prerequisite

72 L N/A

ZEDOHZE Summary

AT L OBEEIC DWW T ORARNE X HAaR¥ET .

Lecture on Mechanical Vibration and Acoustics.

2AXDHEBE Course
Objective

FEPARE) & MEOT RO A ES L, g b & ICIEIER T O - fiffr/e &
DO EMRPAINA TE 28 %2% 9. Acquire an idea of mechanical vibration
and acoustics.

ARDZEBE Specific
Purpose

BERE) & M B OB L 70 D 1 BHEEROKRS), £ A HEROKRS), HE
T, BEREHlA o etk 2 &5 7 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

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

030 Otk Wh ~

*—7J— F Keyword

Free vibration, Forced vibration, Noise, Noise control

BEOHEDHHA Course
Policy

Bl 7 ¥ A MEOERZ AW THEREZB I ).

The lecture will be given using a distributed document.

BHERUVSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

2T FEK Counsel ing

HBEEThK. BT AL TOTRINEE L.
Any time at instructor's room. It's desirable to make an appointment
before the counseling by e-mail.

AER - BIEET D HiEF
Grading

BEIFFETBI b, MIRRBROSHE 60 &, #BREMAFOHEY - LR
—F&240 /K& LT, 100 sl TRHE 5. 60 mLLETEH.

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.

ZDO1th Others




BEEFBRX% Category

EEEMARE (KB 5 - BIRXLE) (Elective / Required Course for Field 5)

REMARPZERVZES

bk T8 (B 52 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M704/1M704

¥R B4 Course Name

Computational Intelligence (F# AHE)

EEEE
BERFERUVUBZERYE | FY - kB 3R Spring Semester + 3rd Period, Tuesday
Term %% Lecture

BERE -SPEE-R

BE{I# Credit

2

HL4E4 Instructor

KO  BFR #fEZ Prof. Kiguchi, Kazuo
kiguchi@mech.kyushu-u.ac.jp

Bi&5& Prerequisite

72 L N/A

BREDHE Summary

B EFEOM, Y7 harvta—T 07 (7P o H#fm, N==
xRy MU=, BT VT Y A NGE) VIR, e TFE, f@ﬁ
FEFE, RECFIEORKRNEZ HF2R¥ET 5.

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.

2AKDHEBE Course
Objective

Bt D FRE L FIERREE L FIEICET 2 @A EHEGE L, Zhboa ity b
O S AT L DORREHIRATE D RIEMFRIISH TE DN 24 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=EEBZE Specific
Purpose

Course Qutline

REEE

e o]

B 1E . HEMEEDOHA  Introduction to Computational Intelligence
F2m : HEFHAE  Numerical Calculation

F3M: Y7 harva—7 427 Soft Computing

Hal . 77 Y 1 #E  Fuzzy Reasoning

Fo5ME: 774l 1 Fuzzy Control No.1

Fol: 774l 2 Fuzzy Control No.2

7| NTHRREIEEHE (REJr)  Artificial Neural Networks (Introduction)
Felml . AT HREIEEME (%8 /@5 1)  Artificial Neural Networks

(Learning/Adaptatlon No.1)
Ol ANLepfkBElEgME (78 5
(Learnmg/Adaptatlon No.2)

i 2) Artificial Neural Networks

1 0m: ANTHRREEEME JH)  Artificial Neural Networks (Application)
1 1m: E\EEMT LT XA 1 Genetic Algorithm No.1

1 2m: EEMT LT XA 2 Genetic Algorithm No.2

%1 308 BT e /T2 Genetic Programming

1 4R ERBIOFE LD Summary and Conclusions

*—7J— F Keyword

BEDOESHA Course
Policy

ReER T L.

Please read the notice.

HZBERUSERE Text
and References

BEREFIIRETIRT.

The references are introduced in the class.

S E+8% Counseling

M BB R THRERIR Y ST 5.
Anytime at Room 436.

HER - BIERTmD FiEE
Grading

REITHRBE TR I biLd. HRRBRO 8% 60 A,
AL LT 100 AR TR 5. 60 L L TEH.
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.

LaR— MO R A 40

F Mt Others




BEEFBRX% Category

EEEMARE (KB 5 - BIRXLE) (Elective / Required Course for Field 5)

REMARPZERVZES

bk T8 (B 52 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M705/IM705

¥R B4 Course Name

Robotics (mAR v kL)

mErEA

BREAFERVHABZNRE
Term
BERE - EDhHEE - GE

B - RiE Fall Semester + TBD
HHEZ3 Lecture

BE{I# Credit

2

HL4E4 Instructor

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

Bi&5& Prerequisite

72 L N/A

ZEDHE Summary

AH=TNV AT LOEE)T, B1)%, fl#E TR ESNT, vART 47 AD
BEARVEZ T B¥T 5.

Lecture on Robot Kinematics, Dynamics and Control.

2KXDHEBE Course
Objective

ORT 4 7 ADEMEEERL, IhExb LIS HaRy AT AOGFHOE
Mr7p & OREMRRCIGH T 268E/) %% 9. Acquire an idea of basic Robotics.

BERlDZEEBE Specific
Purpose

RART 4 7 ADKMEL I D% ) oy ROEEF, §5, BN, nRy by
AT LOFIEHFIEO LB A ES T 5. Acquire the knowledge of
kinematics, dynamics and control of robot systems.

2% 5HE 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)

9. 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)

14. Control of Robot System (Computed Torque Method)

PN UUk

*—7J— K Keyword

Robotics, Kinematics, Dynamics, Control

BEOHEDH A Course
Policy

BT F A MEOERZMWTHEELRB IR,
The lecture will be given using an original text available at the Dept. Web
site.

BHERUVSERE Text
and References

SZEMEFREPITRT.
The references are specified in the class.

&K Counseling

R HEFRVGEZERE, FEARER 16:00~17:00, IYFHE=RIZT. 72720,
A A— /LR ETHBEARZ FRNICT b8 bEE, ZoRVIZHLT.
16:00-17:00 every Tuesday at Room 432.

HER - BUIERTEEmD FiEE
Grading

RETHFBETR I b, lEE (LR—F) RNREbh, HRERBRO N
A 80 s, WHE A 20 M & LT, 100 A0S CaHid 2. 60 sl ETHK.
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.

F Mt Others




BERBRX% Category

EAEEMARE (KB 7 - BIRXE) (Elective / Required Course for Filed 7)

REMARPZERVZES

bk T8 (B 52 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M706/IM706

¥R B4 Course Name

Heat and Mass Transfer (ZW/EREh7)

mErEA

BREAFERVHABZNRE
Term
BERE - EDhHEE - GE

FH - KRE 2 R Spring Semester * 2nd Period, Wednesday
HF 23 Lecture

B{I# Credit

2

HL4E4 Instructor

Efy P #d% Prof. Hiroshi Takamatsu
takamatsu@mech.kyushu-u.ac.jp

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

BI&5% Prerequisite

72 L N/A

ZEDOHZE Summary

WERE) O HAE S L ORFRE L~ OB
Introduction of mass transfer and advanced learning of heat transfer.

2AHADHEBE Course
Objective

FHTITEDLRWAB LOVEBEIONT L FSZ LIZED, RS T 1
TADORFHBLO= XA X =TT HMEMRFIISHTE 28 NIEE ).
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.

BERlDZEBE Specific
Purpose

WEBE O, MEMEZE BB T HEREMBIG, BIOSI s
BOEHAZREY WNEIESST 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 Phase Equilibrium (Prof. Takata)
Surface Tension and Wetting (Prof. Takata)

Nucleation and Boiling Incipience (Prof. Takata)

10. Nucleate Boiling (Prof. Takata)

11. Critical Heat Flux and Film Boiling (Prof. Takata)

12. Condensation Heat Transfer (Prof. Takata)

13. Modeling of Radiation Heat Transfer (Prof. Takata)

14. Radiative Heat Exchange between Surfaces (Prof. Takata)

©oOoNoORA~WNE

F—7— F Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEOHEDH A Course
Policy

BRI EBLOEAMAT XA NEOERERA W THEREB IR ).
The lecture will be given using an textbook or original materials available at
the Dept. Web site.

BHERUVSERE Text
and References

BEE . JSME 77X R b U —X MEEATY), WE. ZOMOSEKE TR
IR

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

&K Counseling

R B RVGEZERE, EEKER 16:30~17:30, IMFHE=RIZT. 72720,
A A— /LR ETHBEARZ FRNICT b8 bEE, ZoRVIZHLT.
16:30-17:30 every Wednesday at Room 635 or 627.

HER - BIERTmD FiEE
Grading

Y (LAR—N) PiEon, WREBROS8E 50 &, #HE % 50 8L LT,
100 A A CRHIT 2. 60 AL ETHHE.

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

ZDO1th Others

1~6 [ I@miaddR, 7~14 [ TmBERNAEE L, B Tea—R s 7 m—3La
—ADRELEHFEZLVARITIT S .

Lectures on contents 1-6 and 7-14 are given by Prof. Takamatsu and Prof. Takata,
respectively. The lectures are given in English.




REHMBRS R EMER (508 1 - BRE)

BREMRZFAERVEESF | MR LPHR BRI —X), B8R 14

BREHMBO—F M709

EEMB4A HEERTRL A 7

AEEE

S e oo | 1A K LU,

==RivE = 2 HAL

Hanfs Zi@iﬁhﬁishu-u.ac.jp

BissH L

BEOHE AT I © 40 2 M AR 2 33 5 72 30 00 BEREEOTE F T > Cili T 5
SREEEME BB, 87 I v 7 A KU =—0 )RS & S OB

2ROHEEHE o, REMNLABE - R 0 2 OERIRAZEST 5. £, Thvahi
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BERBRX% Category

Jeui B H  Elective / Required Course for Field 6

REMARPZERVZES

bk T8 (B 52 =2 — X) Mechanical Engineering, Global Course

BERBEa— K Code

M731/1IM731

¥R B4 Course Name

Theory of Plasticity (12

mErEA

BREAFERVHABZNRE
Term
BERE - EDhHEE - GE

I - RiE Fall Semester + TBD
HHEZ3 Lecture

B{I# Credit

2

HL4E4 Instructor

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

Bi&5& Prerequisite

72 L N/A

ZEDOHZE Summary

SPELTE OBRRRIC OV TR 20i R 217 D .
Lecture on theory of plasticity.

2AKDHEBE Course
Objective

BIMEIN ORI E D, BB L b & S ERNTCBER OIS H T E 2 ES
9 %. To acquire bases of the theory of plasticity.

BERlDZEBE Specific
Purpose

&R DOBERFMMNANZ B L, X7 TIEST RV X1EEZ Tz s -~
WHZITV, LERBEEA KT 5. To acquire the knowledge of the yielding
condition and the flow rule of the metal material.

2% 5tE Course Outline

Introduction of Plastic Deformation theory
Metal Material and Dislocation

Flow Stress & Material Models

Stress and Strain

Yield Criteria (1)

Yield Criteria (2)

Flow Rule

Summary

9. 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

PN ook o

F—7J— K Keyword

Plasticity, Metal Working, Theory

BEDEDHA Course
Policy

WHEAAT XA MEOBRZAWTHEREBIR).

The lecture will be given using an original text if needed.

BHERUVSERE Text
and References

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

2T FEK Counsel ing

R afFangaalns, BEARER 7:30~830, HYHEERIZT. 2L,
A=V ETHRARZFINITbELEE, ZORYICH LT
7:30-8:30 every Monday at Room 922.

AER - BIEET D HiEF
Grading

WMEHO IO 2 FOHFEEET. SEL AR — F & 70 5,
Z 30 K& LT, 100 sl 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 is more than 60 points.
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ZERBERXS Category

Jeui®tH  Elective / Required Course for Field 3

REMARPZERVZES

bk T8 (B %2 = — X) Mechanical Engineering, Global Course

BERBEa— K Code

M732/IM732

¥R B4 Course Name

(&A1)

Gas Dynamics

AHEEE

BEAZRUVRAEFZHSE
Term

BERE -EPHES - BE

FkH]  Fall Semester
WEZ¥ Lecture

B{I# Credit 2

& e A - .
Bl s = FORFE MR Assoc. Prof. MORI Hideo (fluids)
HIAAA Instructor hide-m@mech.kyushu-u.ac.jp
[BI&5& Prerequisite 72 N/A

ZEDBE Summary

JEMEPEFLAR D ) D IFEIZ DN TS,
Lecture on the elements of Compressible Fluid Dynamics.

2AHADHEBE Course
Objective

Bt LU 7D —>Th DA ) FORMEL LT, EMMERILCET 2 ik
& BRI RE ) 4% 5

Acquire an idea of compressible flows.

ARDZEEBE Specific
Purpose

FESCO AR R AR TEE ) OB THEAR, RITERREZ
gL Uiz LBk 2 B £ 2 T, TEMEVEVRAVIC B3 2 JLAfJnask 2 #AE L,
Z ORI TE RN 2 F T 5.

Acquire the basic knowledge of steady compressible flows.

2% :1E Course Outline

. Concepts from Thermodynamics 11. Small-Perturbation Theory

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

. One-Dimensional Gasdynamics (1) Theory

. One-Dimensional Wave Motion (I)  13. The Method of Characteristics

. One-Dimensional Wave Motion (I1)  14. Effects of Viscosity and Conductivity (I)
. Waves in Supersonic Flow (1) 15. Effects of Viscosity and Conductivity (11)
. Waves in Supersonic Flow (I1)

. Flow in Ducts and Wind Tunnels

. The Equations of Frictionless Flow (1)

10. The Equations of Frictionless Flow (I1)

OoOoO~No ok WNE

F—7— F Keyword

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

BEDEDHA Course
Policy

BRERLLOHEREPITRMNTL27Y o M- TR L, HHE
FITT N THFETHEMS 5.
The lecture will be given using the textbook and handouts distributed at the class.

BB ERT.

HZBERUSERE Text
and References

Textbook:

H. W. Liepmann and A. Roshko, Elements of Gasdynamics, Dover, 2001.
References for Japanese speakers (H A AT EE) -

IR —RE, JEMPEIRIAT) Y, B4, 1994 (in Japanese).

2T FEK Counsel ing

Y ABEEIT/EEOMRY, BN, MHE - BRIISC D, EFA—LVFIZLDHE
K HRFOFEFIWE b4 Zie.
Bldg. West-4, Room 849. Appointment by e-mail is requested.

HER - BUIERTEEmD FiEE
Grading

RO 3 30 2 LLEHE LIE 0RO &35, FELA— K 70
SRR KO A+ X =1 30 A0 100 AUALE L, 60 Ll EEAHETD.
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 (including short
exercises) are allocated. Pass for 60points and above.
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BEHMEa—F M743
BEHEL YR T S
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Bis&u 7L
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T S, BRI Y, TR 35U T B A A E % 5 PRBEER % A B
AR R L, T3 Fo#MECmSa ST oS .
EFRBEIRIC 350 B IR T T IR O UREE, TEBOREE, FEZL 2 fF 5 TR 72
LRex IR & TV D. REE L I TR DL RS 2 1 9 2R R D
BRIDZEE FHNTHY, ZORBOEMRITFE S, B, BEE, KIS T%0Mm
MAEET L. DD EFIEIC, S, O AN 2, R
DIRBEER LA BR, TR HENEZHZICOT 5.
1. W 9. LS 3
2. FAFEMFRELLOWMEMEL 10, SUSHERE 1
3. HREMBEELIOWMEMES 1 1. KSR 2
T E 4. B ROmESS 1 12, SUSHESE 3
Sl 5. ZROROMERSE 2 13. #REEEEIS 1
6. LRIy R DRSS 14. PREEEHSG 2
7. AR 1 15. BBEETS 3
8. LR 2
F—J—F (RS, SRR, fhik
BEDEDS BATGEENC I ST, Fry s B, KB L T

ZHRERUVUSERE

FRIZFEE L72u.

FEEMR LS
HRER - &S AEE | LAR— R, HRBRICED 100 ATHATEHMM L, 60 ML EAEAK LT 5.
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- 4.8 VF7) ey = (R ) 12. B+-fii (ATEF)

EE S 5. IEIRIC 351 2 WE OME (5 H) 1&E¢@ﬁ%ﬁ@@ﬂ
6ﬁﬁ$m®@ﬁ%hﬁm 14. 2470+ T.OBEF (A7)
7. BB O E 22 VE (7 ) 15. FJATEF D BEL S (T 8F)
8. U IA Ok (TEA)

) BVE, BUnE), Ao TRl R, [l T, (A0 - 22, W, <A /o

F—TJ—F F T, FH
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BEOEDS o W LAF— ka2t

BHERUSERE
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T

HER - BIEETR D TS

AR O 35D 2L FICHE LI b DI LT, LAR—hERBRICED
100 S8 S TR L 60 SLLEE AL T 5.

Z DAt

A 7 S fi S BE RO ZE B AR e BRI A SR L TR T 2 O THER O Z
<.




BRERBRS JeiF R

BEARZERVZEF | MR LPHER B LYo —2) LR 144

BREMBO—F M745

RERB A TV AT A

#EEEH

REFERVHEBZHRE | W - HRE 3R

BERE - KPES - R | BERE

B3 2

HEBES FHl — R

B FERIZB W CNEBIBE O R 2 NAZ H0 Bl LTl Z L.
BREOHME T DB OHEIZ DUV TS 5.

e NOE ==k PEAHERE, BRI Z OBRBEIZ BIGR L7 i O FARIC DWW C ORISR Z RO 5 .
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kf CKHRBE, A KBRS, BABE, BRBERIE

BREDEDHH

FREEFTENC R U7 BB U 7o 5 SOk & 3 O, #5548 2 SRR O # PH 4 51
DUT, ZOFMICEHTLINEOHAZ Y —RA » MEEZHNTTOE
5. BRICHAL TOERNE 2 FERLTITOE S, E7E, Mo
AT . BRI VAR — AR

ZHRERUVUSERE

FEHHK

RERE, HMEERICTITD.

HER - EFHED HIEF

HE.EID B TONET =IOV TORREFARCERL L O LR — e L
TR AE NG 5.
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BEMFFERVEEE | R TFEHER B T5Ea—X) - EL5 R 14
BRERBO—F M746
RERB4A NEBEAL
EEEE
BREFERUVHEBZHRE | - RE
BERE-EhER -G | BFRE
BARIE 2
R 4= E Y W #d%, fmnabe@mech.kyushu-u.ac.jp
BIEEH L (FEHOERICBW OB ER H 22 L TR 2 ENREE LYY
VAR O EEN R L & — koo Er, MERE, 203, M, WEVTENVRFR, —IRit
) T BN 5 BN RIEE, NTRNWOARLZEBR S Xy T — a3y,
. FEEH N & BRI T 2IEIC ST, B Y v Mot Tl L i
FEITR D L& BT, WEEEER.
LK D NER TR & PERER L OVE B Y AT LA DI 2 ES L, I
2ARDHEEIEZ LEWY AT AT D BRERENRSORE, EEFTRES & FNIZ X IR
REDORRINHTE 288155 9.
VKRR O EEN R L & —WRSeR%EE, TMERE, 203, M, WEVEEVRFE, —IRit
BERDFEEBZ NN T 2 EBNREE, NN OARZERREX Yy ET—v 3y, JE
TEH AT & hiRENZ BT 2 fEAT IR I BE 3 B JEE Ak & S 5.
1. B DR & & — Rk 9. MEWEO
2. PURENERFN O FEAER 10. ¥RARST CPREE - R T X 1)
3. tEE L MERE 10 FEEFE TR & b5 mEE)
B 4, TIRPEAVEE) & B IRAENT 12. FEEF LS &R OEEO
7 5. LAY L R ERLO 13. IEEF RIS & R ORI
6. AENYEEEARLZERRO 14, BAEFENT O e & 3% it~ s H
7. ¥ T —varERLEHGO 15 RAEHEO
8. F¥bET— gL REEHRLEO
g p VEREERR, PEEAL, RbEh, K, v T — 3 v, REEMT,
FEEF VAT, HhiEE)
BREDOHEDA B MEOEERIEAWTHEREEZEI ).
HRE L,
SEE  DEGRE ¥R, ¥ — AR, B ARTZEHR.
BHERUVSERE Brennen, C. E.%, Hydrodynamics of pumps
(http://authors.library.caltech.edu/25019/1/pumps.htm)
oM, WE, ERPICHETTS.
TR MM BERICEEDOIRD, KR, M7 - RIS LS. TOETA—/VETH

RAREOITEENRSND T &2 E .

HER - EFHED HIEF

SEREEED 2 /3 U FOHEEBIEDOMLESIEL T4, WY - 15EE 13
KRB O BB L OREFTOERICHT 2EHAEZ S L1121 0 0 4w sl Tk
flidTsd. 6 0 ML EEZEKETD.
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FERR RS OHE IR 2%k 285 L, ERORBEICEE T 248
=h 33 Giil )
@%”0);% E*?F ﬁ%%’&ioﬁéo
(1) BEBEh & 2R 4 O 2
Q7 FurigatTs o VX NVES
B)T 4 PH NG FDFRKILE
4) T 4 X IVAG B ALER D FLAkE
(5)FIRZ 4 V& LTIR7 4 V&
(6)FIRT 4 VAT X D15 5 LBt
() A 7V RIRE & B EORE
BEE (8)CEREDSLME - 15351
(9)CEREDSLME - 352
(10)CEFEDILME - 1553
(11) REEhF 2818 oD JF B
(12) W7 /T Y XN E#IS T 4 VA
(13)IMST /v 2 U X A
(14) F 218 > BRI
F—J—FK
TaY e ZEFIALCHERLZITHY. LEIDS U TERZEATT 5, i
B DT BHICHEHEEE 2179, LA— M T CEBICL 2 2T r 7T L0
XA VERY 2797, Szafd BTt U CREEh B 2848112 B 3 2 9955 im SL D fwmt &
1ITH5Z2ERH D,
HHER UBEEE PORIED TR SR T ) vtk
FEER

HER - EFHED HIEF

S OMERE « B - LA— PRI U TSRS T LB T — v g
Y ONETHREFR T 5.
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BEHBEI—F NT748

BEHE4 SRS 12 o

#EEe

REFERUVHBEFNRE

KA (1 30)

BEBE - EhES - BB | T
B3 2
HYEHES H FER #dz  takumi@mech. kyushu-u. ac. jp
B FEONFEMROFHER LT HoICHE L Tl 2 L.
BHYISE 2 TS B W TRl S 72 7 — & ORLERSCRIT I, BB DRI
ROREEELIZDTDEETH Y, 55T FIESE OB OERIT,
o OIEE ZOEBIZBWTHHEDOFEHTH . EEITEL L TR b EARN 7 —
8 TIHROMECRIEREE - BB A8 LT, RHEE(E BT 2 Mo
K278 T 5. 612, KVFEMREBRINEE 5257 —FUEFiEL L
T, e — RS AT DS 2 T 5.
SIADHE HE 155 RAT I Z B3 2 JER ik & 7 — X WU N 2 E5 T 5 Z L12 X0, BT
ke SIS TRAET DR 2 OB ) ERIRE & AR S 5 B PR 248 5
- 1B BT TFIE, 7 — 2 ALBREAN, RHEETS 5 OfAT 515, Wik — 8 RS wAT
24 3151 il
BERDFEBE IRV TR
1. 7—V =¥k 9. BRAFIE - JRHE R
2. L7 — U A 10. A 27V AR & RO B
3. BT — U B L RRAE 11. AHEAPEENC X 28I R OIS
B E 4. JmARRE & BB 12, JRESIIRIZ RT3 2 I8 5E
o 5. AHIHNEFE 13, AHHRENC X 2957 & i
6. MERSAMPEE, EBIAM 14, WREfE] — JERRE AT VE oD St
7. tHEH
8. AU IV
*F—J—F 7— U o, RBHNERE, FBE, A7 MVEREE, IR — 8 BT
BREDESHAH JFRIE LT/ — MNgREITY. 7uv 22T 05 5.
BEE BN, RICHETE, a0t
AHRAHRE) A~ VST, D.E.Newland 3, S H 5, AFHEG It
. R . AR, A — Attt
1ERUSERE R . .
ANERUSAE Mechanical vibration (Analysis, uncertainties, and control), Haym
Benaroya, Prentice-Hall, 1998.
B T2 D7D DR - F S, SR 34 I3, YA x4t
ZFEHH HEHYBEECTZIT T 5.

HER - EFHED HIEF

RHEFED 357D 2 LI O HRE S HEAL RSO MBS JFHIE U CRBR &
T5. 60%L LGS TEKETS.
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e S N= P HNHYS AT KT
EEEE
mEmERUmMegE | P RE
B - S - peg | DITECR
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HoNE  rn HEER kikuuwe@mech. kyushu—-u. ac. jp
HLYHEL SR WS R jumpei@mech. kyushu-u. ac. jp
PR Mt HEEER tahara@mech. kyushu-u. ac. jp
BlsEH 72 L (Robotics ZBEL TWAZ EMEE L)
o0 R L. A7 2 2 7
B S ?LHT74&Z DM AT DEFRI L, TOHER2E 2 5o f¥ET
N B2 7200 AT MZOWTOREMZSE L, ZHUCESW TR 5 %
2HROHFERR 5L RT MDD OFRE - I - HEEE A & 2GS 5.

BRI DFEBEF
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LW AT MMEEICOW T OG22 55, £, BT AT L LTO
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REETE

MR & 7 ¢ L& BRER O KoflE

/ZT.AO)%T/I/
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TN~ T 4 IVH
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SNTZLvaRy N OWREY  IEES) L ER T 1
NTZLvaR ey N OB - IEE) S b EE) Y 2

10. R"ZLvaRy hOFEEH

11. mARy MO (PD 7 ¢ — Ky ZHl#, A > —& o AH#ES)
12, FHRSEM T TORE (FREEOFEE, ~A 7Y v NHl#E%)
13. 7 RN R RaAR -y NMEE GERHVE, 8 fiEsE)

14. ZEMEMNTE VT 7 7R

O N o W

©

F——F

Intelligent Systems

BREDEDHH

WE, BXOEATFA MEOERZHWTHER LB ).

ZHRERUSERE

BEMEIRETIORT.

FERH

BB INRRETIATO 2 L. 2L,
ZTHEbENE, ZORICTH BT

B A —/L7p ECHIEE H R 2 F A

HER - RUESTHED 7TIEF

BFRERED 35D 2 EICHFE L7Zb DI LT, LiR— hFE7=l
(2 LY 100 A0S TR 60 Ll EE AR L3 5.
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EEEE
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BRIDFEBIZ KN, K5 EHH), CAD/CAM 252 B4 2 ik & IS H - EERE N 28534 5.
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9. VI 2L —XIZXBH Tl T AEIEHER
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12. FEEEHISEE (20 1)
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R R 2 2T 5.

ZHRERUVUSERE
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FEHHK

LB ICEERRO Z L.

HER - EFHED HIEF
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ZHRERUVUSERE

ZHEREIREETITRT.

FERH
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BEEFBRX% Category

FEHMAEE (&)  Elective

REMARPZERVZES

KFLRLF =V AT LAHEHY KFZRLF -V AT La—R) EL14F
Hydrogen Energy System, Global Course

BEREO—F Code

M801 / IM801

%R B4 Course Name

Hydrogen Energy Engineering (/K3&= (/¥ —T5)

mErE A

BEAZRUVRAEFZHSE
Term
BERE - EDHEE - GE

M Fall Semester
HHEFE Lecture

E{i% Credit 2
Gl Hz Prof. Koyama koyama@ifrc.kyushu-u.ac.jp
N iz Prof. Matsumoto  matsumoto@i2cner.kyushu-u.ac.jp
FKEE Hz Prof. Akiba e.akiba@mech.kyushu-u.ac.jp
ke iz (HEEAN) Prof. Ito kohei@mech.kyushu-u.ac.jp
e K Hd% Prof. Sasaki sasaki@mech.kyushu-u.ac.jp
R el Hifz Prof. Kitagawa toshi@mech.kyushu-u.ac.jp
BRHAA Instructor 2 A% Prof. Sugimura sugi@mech.kyushu-u.ac.jp
I Bz Prof. Tsuzaki ktsuzaki@@mech.kyushu-u.ac.jp
g Hifz Prof. Nishimura  snishimu@mech.kyushu-u.ac.jp
= H A% Prof. Takata takata@mech.kyushu-u.ac.jp
T8 B Prof. Kohno kohno@mech.kyushu-u.ac.jp
AL W= Prof. Kohno kitahara@mech kyushu-u.ac.jp
BIE5&H Prerequisite 2L N/A

ZEDOBE Summary

KRFETFF—HIFICBA D D BB, EHEFIC, VAT AHEIFICONT, =24
ATERTHENT 5, This course lectures elemental technology, fundamental doctrine
and system technology on hydrogen energy.

2AXNDHEBE Course
Objective

KRFBTRNXF—HINEAT 2B L ERT 5 & &b, RIEMFEOBUIRCKE T RV
X— L2 RUT IO OHEMBER EICHO W THFEZED D, Students clearly
understand the recent trends and technological problems in addition to the basic
concept of hydrogen energy system.

BERlD=EEBZE Specific
Purpose

KRBT RNF—FAMNCEAT 2MEL IS D & & I, REMFEOBIROCAKEZ RV
XF— 2 EZBTH-OOHEMHRER IO OWTHELZ D 5,  Students clearly
understand the recent trends and technological problems in addition to the basic
concept of hydrogen energy system.

2% 5tE Course Outline

Koyama, Roles of hydrogen

Matsumoto, 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,

BEDESHA Course
Policy

BT ¥ A MEOEEZHWCHEREB I ).

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

HBERUSERE Text
and References

BEXEIRETITRT.

The references are specified in the class.

= EHH Counseling

BA A =N ETHRARLZFANITbEbED L, kEOZ L.
Contact us with appointment through e-mail.

ER - BIEETED A EF
Grading

WEFEFETB I bbb, MEEYE (LAR— 1) 2o, HIRHEBROS5% 60 &,
HEA 408 LT, 100 SR CTIMET 2. 60 ML LTHEE.

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.

F Mt Others




BERBRX% Category

HEHEMELH  Elective

RENRFERVZESF

KFEZFNX VAT AEL KFTFLF -V AT La—2R) EL 14
Hydrogen Energy Systems, Global Course

BERBEa— K Code

M802 / IM802

2%% B4 Course Name

Clean Energy Technologies (7 U — 1 = /L X — il

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

kA « RZE Fall Semester - TBD
H£zEZ Intensive Course

Bi{i# Credit

2

HUHESL Instructor

Prof. Jungho Kim
w2 #d% Prof. Yasuyuki Takata
takata@mech.kyushu-u.ac.jp

[Bi&5{t Prerequisite

2L N/A

ZEDBE Summary

7V = LR — AT B 5 BORIABIR O SEIHEY F By 7 R
Advanced topics on heat and fluid flow related to clean energy technology

2AXDHEBE Course
Objective

7 U — 2 TRV F —HIFIZ BT 5 B LR Oimi by 7 A ST L
kY, 7V —rzpx A F—ICElT LRI TE 2B E#E D .
Increase the capacity and skills for clean energy technologies by learning
subjects on various heat and fluid flow phenomena.

AR DZEEBE Specific
Purpose

7 )=V 2R NF— AT NI D BGEIREO AR A EST
%. Acquire the practical applications on heat and fluid flow in clean energy
ssytems.

2% 5tE 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

*—7J— F Keyword

Heat transfer, Water management, Boiling, Surface tension

BEDEDHA Course
Policy

BlAi 7 ¥ A MEOERZ AW GEREZB 22 ).

The lecture will be given using an original materials

BHERUVSERZE Text
and References

N/A

2T FEK Counsel ing

THEFRAT AN [E] D3 TR Y.

HER - BUIERTEEmD FiEE
Grading

BREFFFEELIIAARBE B I 2bLD. LAR— N EEICEY 100 sl R TR
fliL, 60 MLl EaatseT 5.

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.

F Mt 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%F 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, EMLELVICHKIEOERRRTEMBL, 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 report

O©COoO~NO 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

BREIEEBTHE LGOI L. BRIEENIREOND., BEZ 60 R, LR—
POREZ A0 RELT, 100 RiERTEHEYT 4. 60 ALULETER.

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

Z M1t Others




BERBRX% Category

HEHEMELH Elective

RENRFERVZESF

KFETINXE—L ZFT LEH (KETRLX—T AT La—X),
Energy Systems , Global Course

Hydrogen

BERBEa— K Code

N804 / IM804

2%% B4 Course Name

Tribology (F T A A m—)

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

B - ORME 2 PR (A ARGEGER)
Spring Semester ¢ 1st Period, Thursday (English)
W3 Lecture

Bi{i# Credit

2

HUHESL Instructor

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

BI&5% Prerequisite

72 L N/A

ZEDOHZE Summary

oA ARm P —DEBEREHBIZOWTHEHRLITS.
fRILEIT O & LB, B LR— FRREEZERT

Lecture on fundamentals of tribology, with exercise and report assignment

LT 7 R A R L

2EXDHEBE Course
Objective

A Re DB AERT DL LB, ZHRRBENOEIAEZIER D
ZEOEEMEAZPMET S, Acquire ideas of basic tribology, and understand
the importance of multi-disciplinary approaches in machine design.

BERlDZEBE Specific
Purpose

e, HEfh, EEEL, v, BEEAl, REBEGRED T A Ra U—o B
FEHL, BMEICBITS N IA R D —MERIICSHTX 52 I E2% 9
Acquire basic knowledge of tribology including solid surfaces, contact,
friction, lubrication, lubricants and tribofailures, and the ability to solve
tribological problems in machinery.

2% :1E 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

9. Elastohydrodynamic lubrication
10. Boundary lubrication

11. Mixed lubrication

12. Tribofailures

13. Lubricants,

14. Lubrication under extreme environments
15. Summary

0 30 Otk Wh

F—7— F Keyword

Tribology, Friction, Wear, Lubrication, Surface, Contact

BEDESHA Course
Policy

HREBLIFEDICEAATL 7Y v MLV #EEE2TT.

The lecture will be given using the textbook and handouts.

HBERUSERE Text
and References

HRE IR - EILE, TR Y—, 2R, BT
Textbook: J. Williams, “Engineering Tribology,”, Cambridge University Press

&K Counseling

BB BICEEHER D Z &
Contact the professor.

HER - BUIERTEmD FiEE
Grading

RO 353D 2 DL EICHE L7z b Dzt LT, LAR— F E3BRIZE Y 100
U TR L 60 fiLL E&E 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.

F Mt Others

72 L N/A




BERBRX% Category

HEEE R H Elective

RENRFERVZESF

KFETZANX =V AT AHEL KFET R VF — AT 52— A) Hydrogen Energy
Systems, Global Course

BEREI—F Code

M805 / IM805

2%% B4 Course Name

Heat and Mass Transfer (/BB E0)

AmErEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

FH - AW 2 B[R Spring Semester + 2nd Period, Monday
%3 Lecture

Bi{i# Credit

2

HUHESL Instructor

B PE #4% Prof. Hiroshi Takamatsu
2 #d% Prof. Yasuyuki Takata

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

[Bi&5{t Prerequisite

2L N/A

ZEDHE Summary

WERE) O AR L ORFPE L~ DARET.
Introduction of mass transfer and advanced learning of heat transfer.

2EXDHEBE Course
Objective

FHTITEDORWAB I OMEBBIONEEZFSZ LIZLY, EWGST 1
TADORFB LRV F—ICHT D MEBRIISHTE 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.

BERlDZEBE Specific
Purpose

WEBE O, MEMEE D BB TS HEREMBIG, B IO
BOEH I WNE21EST 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 Phase Equilibrium (Prof. Takata)
Surface Tension and Wetting (Prof. Takata)

Nucleation and Boiling Incipience (Prof. Takata)

10. Nucleate Boiling (Prof. Takata)

11. Critical Heat Flux and Film Boiling (Prof. Takata)

12. Condensation Heat Transfer (Prof. Takata)

13. Modeling of Radiation Heat Transfer (Prof. Takata)

14. Radiative Heat Exchange between Surfaces (Prof. Takata)

©oOoNOGA~WNE

*—7J— F Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEDESHA Course
Policy

BRI EBLOEAMAT XA NEOERERA W THEREB IR ).
The lecture will be given using a textbook or original materials distributed in the class
and/or available at the Dept. Web site.

HZBERUSERE Text
and References

HRE D ISME T XA by U =X MBI, A& TOMDOBZXEIIRHE
TR,

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

2T FEK Counsel ing

R E/RVGEERE, miEKEH 16:30~17:30, #H4#FHE=ICT. 2L,
BT A= N ETHRARBZEIITHEDENE, ZORVIZHLT.
16:30-17:30 every Wednesday at Room 635 or 627.

AER - pIEET D HiEF
Grading

HE (LAR—b) e oh, HIREBROS8E 50 &, HEZ 50 A& LT,
100 /Rt R TR 9% . 60 RLL L TEH.

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

ZDO1th Others

1~6 [ I@miadd%, 7~14 [ TmBERF/EE L, BT Ea—2 L/ m— Lo
—ADRELEHFEIZLVARITIT S .

Lectures on contents 1-6 and 7-14 are given by Prof. Takamatsu and Prof. Takata,
respectively. The lectures are given in English.




BEEFBRX% Category

HEHEMELH Elective

RENRFERVZESF

KEZRN X =L AT AHIK KEZ R LX—T AT LAa—RA, Fa—sLa
— Z) Hydrogen Energy System, Global Course

RERIBO— K Code

M806,/IM806

2%% B4 Course Name

Reactive Gas Dynamics(5 &M A 1)%F)

AHEER

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

FH - KiE 1 ¥R Spring Semester -+ 2nd, Period, Tursday
¥ Lecture

Bi{i# Credit

2

HUHESL Instructor

L)1 Z5%  Prof. Kitagawa Toshiaki toshi@mech.kyushu-u.ac.jp
ERINEE UEHF? Associate Prof. Watanabe Hiroaki
whiroaki@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 N/A

ZEDBE Summary

BIE, WARIVER RS HE R I SN T, RUGHES A J1%3 L OWRBE D AR
B R ERFETD.

Lecture on Reactive Gas Dynamics and Combustion.

2AXNDHEBE Course
Objective

FOGMEHT A DEGRARHIGERE, AL FROSFRE D & B e ik 2 &5 L, RSk
IR TE 288 /)%2 9. Acquire an idea of dynamics of reactive gas.

ARDZEEBE Specific
Purpose

TIRE B L OIEHURBE DB, BRBERrME, KRFBOLBEMER L ESRT D,
Acquire the knowledge of combustion theory, combustion properties and
flame behavior of reactive gases.

2% :1E 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

9. 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

030 Otk W

F*—7— K Keyword

Reactive Gas, Combustion, Flame

BEOHEDH A Course
Policy

BT ¥ A MEOERZMWTHRELRB IR,
The lecture will be given using an original text.

BHERUVSERE Text
and References

SEMEIIRERITRT.
The references are specified in the class.

2T FEK Counsel ing

Y HE =T TRMREZR R D H G35,
Anytime at Room 530.

HER - BUIERTEEmD FiEE
Grading

BETFEFE T I 2bns. Y (LAR—1) P, HREAEBRO 8%
80 /R, THE A 20 /KL LT, 100 mifii i CRliid 2. 60 mLl ETHH.

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.

F Mt Others




BERBRX% Category

HEHEMELH  Eelective

RENRFERVZESF

KEZ RNV =V AT LAHIK (KFZXNLF— AT b a—R) Hydrogen
Energy Systems, Global Course

BERBEa— K Code

M807 / IM807

2%% B4 Course Name

Mechanical Vibration and Acoustics (JE#E)FE T 52)

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

S

R « R7E Spring Semester
i E 3% Lecture

Bi{i# Credit

2

HUHESL Instructor

HEA(Z R % Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
J e L#dZ Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
)11 FmiESdZ Associate Prof. Ishikawa Satoshi,, ishikawa@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 N/A

ZEDBE Summary

PEMAREEN S L OBEEIC DWW T ORARNE X TAaR¥ET .

Lecture on Mechanical Vibration and Acoustics.

A DHEBIE Course
Objective

FEPRARE) & BT 2O 2R L, vz b & ITIRHERE OFM - fiifr7e &
DO RIERPC N T 2887125 9. Acquire an idea of mechanical vibration
and acoustics.

BERlDZEBE Specific
Purpose

PEIRIRE) & B B O & 72 5 1 BREROKRSE), ZHREROEY), &
T, BREHlE o a2 &5 5. Acquire the knowledge of vibration
and noise of mechanical system.

2% :1E 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 -

00 30 Ot WD H

F—7— F Keyword

Free vibration, Forced vibration, Noise, Noise control

BEDESHA Course
Policy

BT ¥ A MEOERZMWTHRELRB IR,
The lecture will be given using a distributed document.

HZBERUSERE Text
and References

SEXEIIREFIRT.
The references are specified in the class.

232K Counseling

HBEEThK. BT AL TOTRINEE L.
Any time at instructor's room. It's desirable to make an appointment
before the counseling by e-mail.

HER - BUIERTEEmD FiEE
Grading

FEEIGE T 2 R bIVG. WARBRO R E 60 &, aen BT OWE - LA
—F&240 /K& LT, 100 sl A CRAES 2. 60 sMLLETE.

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.

F Mt Others




BEEFBRX% Category

MR E

RENRFERVZESF

KFEZFNVXF =V AT AHE KFZRLF—T AT La—R)
Hydrogen Energy Systems, Global Course

BERBEa— K Code

M808/IM808

2%% B4 Course Name

Computational Intelligence (FFAHE)

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

FH - K 3 IR Spring Semester * 3rd Period, Tuesday
W% Lecture

Bi{i# Credit

2

HUHESL Instructor

KO  BFR #fEZ Prof. Kiguchi, Kazuo
kiguchi@mech.kyushu-u.ac.jp

BI&5% Prerequisite

72 L N/A

ZEDBE Summary

BAEFHAFIEOM, Y7 harva—T 47 (77 V1 Hw, AL=a2—7
NFE oy N =7, BARK TV Y X L5E) AW HIE L, #EER T, E
B R, REETEORARNE X FERETS.

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.

2AXNDHEBE Course
Objective

B O A BB L FIE PR E L FIEICE T 2 A EGE L, 2hoaEice Ry b
RIS AT L DRGNS ORJEMFR IS TE 2 124 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.

BRlDZEBE Specific
Purpose

2% 5HE Course Outline

BT E

1A FHEMBEOH AN Introduction to Computational Intelligence
%20 . FfEFHE Numerical Calculation

F3E: Y7 harEa—T7 427 Soft Computing

Hall . 77T 4 HF  Fuzzy Reasoning

Fo5E: 77U 411 Fuzzy Control No.1

Fol: 7742 Fuzzy Control No.2

% 70E . ANTHREIEHE (#B)  Artificial Neural Networks (Introduction)
#8E - NLHRREIKME (%38 /#is1)  Artificial Neural Networks

(Learning/Adaptation No.1)
oM NTArRRREIEME (FEEE2)
(Learning/Adaptation No.2)

Artificial Neural Networks

B10ME: ANTHREEEME SH)  Artificial Neural Networks (Application)
1 1E: EBEETALITY XA1 Genetic Algorithm No.1
12\ EBEHTALITY X2 Genetic Algorithm No.2
%1 30 BEA T 2T 27 Genetic Programming
Fl14al: EHNBLOELYD Summary and Conclusions
F—— k Keyword
REXDEDHT Course a9 % 2 &, Please read the notice.

Policy

BHERUVSERE Text
and References

ZHEREIRHETIRT.

The references are introduced in the class.

= EHH Counseling

Y BEE RIS TARZRRY HIST 5.
Anytime at Room 436.

AER - pIEETE D HiEF
Grading

FEFRFECTB I bhsd. BIRRBRO 5% 60 A,
AL LT 100 sl TR 5. 60 siLLETEM.
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— NED SR 40

ZDO1th Others




BEEFBRX% Category

EEHMELE Elective

REMARPZERVZES

KEZFNX =T AT WHE (KFZFLF—V AT La—2R) B+ 14
Hydrogen Energy System, Global Course

BEREO—F Code

IM809

%R B4 Course Name

Fuel Cell Engineering (BRFEFEHL T.57)

mErE A

BEAZRUVRAEFZHSE
Term
BERE - EDHEE - GE

M Fall Semester
HHEFE Lecture

B{%k Credit 2
P Zdz Prof. Ito kohei@mech.kyushu-u.ac.jp
e K 2% Prof. Sasaki sasaki@mech.kyushu-u.ac.jp

o = JElR HEd% Prof. Kitahara kitahara@mech.kyushu-u.ac.jp
=] =] — .

BHHAA Instructor HE #EZEE (55 A) Prof. Shiratori y-shira@mech.kyushu-u.ac.jp
e Prof. Hayashi  hayashi.akari.500@m.kyushu-u.ac.jp
et. al,

BIEE&M Prerequisite | 7&2L N/A

ZEDBE Summary

This lecture follows a text of “Fuel Cell System Explained, Second Edition”, and will
give principle of fuel cell operation, causes of irreversible voltage losses, structures of
various types of fuel cells such as PEFC, DMFC, PAFC and SOFC, advantages and
disadvantages of the respective fuel cells and system issues including installation
and operation.

2AXNDHEBE 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.

ERlDFEBZE 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% 5tHH Course Outline

F—7— F Keyword

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

BEDESHA Course
Policy

BT ¥ A MEOEEZHWCHEREB I ).

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

HZBERUSERE Text
and References

As a text, next book is utilized.

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

2T FEK Counsel ing

B AN ECTHBEAREZFRNIZITOEDED B, kEDZ &

Contact us with appointment through e-mail.

HER - BUIERTEEmD FiEE
Grading

WEFEFETB I bbb, MEEE (LAR— ) 2o, HIRFEBRO S5 % 60 &,
HEZ40 8L LT, 100 sl CRlMlid 5. 60 fbl ETHK.

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.
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BERBRX% Category

Higher Specialized Subject Elective

REMARPZERVZES

Hydrogen Energy Systems, Global Course

BERBEa— K Code

IM810

¥R B4 Course Name

Hydrogen Production and Storage

mErEA

REAZRUVRHBZNF

Fall Semester

Term Lecture
BERE-EPHEE B
BE{I# Credit 2

HL4E4 Instructor

Prof. Akiba Etsuo e.akiba@mech.kyushu-u.ac.jp
Prof. Matsumoto Hiroshige matsumoto@i2cner.kyushu-u.ac.jp
Associate Prof. LI Hai-Wen li.haiwen.305@m.kyushu-u.ac.jp

BI&5% Prerequisite

None

REDOHE 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.

2AHADHEBE Course
Objective

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

BERlDZEBE 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 (Li)

10. Hydrogen storage technologies (compressed and liq. hydrogen) (Li)

11. Hydrogen storage technologies (Liquid hydrogen carriers) (Li)

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

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

14. Hydrogen storage technologies (applications) (Li)

15. Summary (Li)

00 30 Ot W

F—7J—F Keyword

Hydrogen production, Hydrogen storage

BEDESHA Course
Policy

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

BHERUVSERE Text
and References

None

ZE K Counseling

At the first lecture it will be given.

HER - BIERTmD FiEE
Grading

Numbers of attendance to the lecture, exercises, study reports and
examination at the end of lectures are generally considered to final credit.
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¥R BRX4% Category

EEEMEE (WE)

REMRZERVEFS

KFEZRNVF =V AT DHY KBEZRVXF—T T ba—R) ELRELFE
Hydrogen Energy System Course

ZERBO—F  Code

M817

2%F% B4 Course Name

B A 224 1% High-Pressure Gas Safety Engineering

AHEER

BEAZRUVHBAZHE | &

B . £higs . fapy | £T#HE Series of intensive lectures

B Credit 2

EEE Sk & _LiEW] #d% onoue.kiyoaki.852@m.kyushu-u.ac.jp, i
IS Prerequisite | 72L NA

ZEDOBE Summary

KRFEZITILD LT DHRMEENT ZAOWERLLENE, SETZERMT 20581 770
EWHEEZ BTG L%, ®ETRAZIY BB KIE L 550, (REE RSN,
WZOWTHEAAT ¥ A MEZHAWTEPHEEEATESET 5. £z, EFERAR TRETX
TGRS (SR | L oRRe Eia L, BRARRKULZ G 5. This course
lectures general properties of gases and High-Pressure Gas incidents and Safety
Management Technology.

EROHFER

IRFBHFEDEEAT A 2 B0 4F 5 BEmak, RGN 20 @ ET ARLZIER 2 815
L, EFHER [EET AMEREEHTE (CHg) ) v VoREE25 L 2 HIZE
9 %. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

BRI DFEBEF

KRFBFEDEET AT D FEREARE, RE N2 & N @ ET ARZERZ B
L, EFRBR [mET A MEREETE (SR | L~V OBRERD Z L2 AEL
9 %. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

REETE

&R Introduction

BT AR ZEER (1) High-Pressure Gas Safety Regulationl

EIET ARZEMR (2)  High-Pressure Gas Safety Regulation2
KFBHEDOXFEAT AOT Y MBI 2 FffZn#% Handling of High-Pressure Gas
EEA AT 5 F i F] Incidents

RN AMERHE (© 7 4 ETe) Safety Training

RO — IR, KIRDOETI]F  General properties of gases

SIRDACF G, BRBE « 183 Definitions of combustion and explosion

HAKFw. GiEh - AnEh - 758 Flow, heat transfer, and separation

MR 17 L BREE | R ALEE AR B MB OB b, SET AFRH Mechanics and
Strength of Materials, High-Pressure Equipment Materials

PRZE BRI « ekt - BHE, R - PSRRI Safety Management Technologyl
TERE R, R EEL, mES ABE O R E - Fi Safety Management Technology2
BETADY A7 T AR MMZOUWT Safety Analysis Method

fERTHE, B¥ Uy NEFIHET Risk Management

FL

SICICISICISICISNCES)

@666

F*—7— F Keyword

HE A High-Pressure Gas, Z2&H Safety Management

AT ¥ A NEOERZ HWTH#EFRZ B 2722 5. The lecture will be given using an

REDEDAH original text from each professors.
BENE | BILAARE S

BHERUVSERE (o, EIE A ARG [IE ) AARZERUE | T A B R % T SRR -
Hebk PSRRI

= E#83% Counseling BERR R AT

R  MRTHMOAES | L b, =7 A MBI LURATIC 100 AR CIFIL 60 ADLER AREET 5.

Grading

Pass for the score is more than 60 points.
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BEERBERXS  Category

MR A

REMARZERVZES

KEZRNLF— VAT AHYE (KETXALF—V AT AT m—rLa—2) B
4 Hydrogen Energy System, Global Course

ZERBO—F  Code

IM817

ZERB®2 Course Name

{5 £ 7 A 2242 T.%% High-Pressure Gas Safety Engineering

AEER

REFERUVFREFZNRE
BHERE - RPREER - R

Fk#A Fall semester
2% Series of intensive lectures

BfI# Credit 2
EEE J2 E3EW] #d% onoue kiyoaki.852@m kyushu-u.ac.jp, fit
BIE5&H Prerequisite 2L N/A

ZEDOHZE Summary

KEFEZIZILD LT HHHEENT A DWERRZ RN, SETAEFHT M%7 T0
ENEEEZRG Lk, &ETAZIRD FOBRICLE &7 5505, RZEBEAN Iz oW
TEAT FA MEEAWTETH#HZPATEMST 5.  This course lectures general
properties of gases and High-Pressure Gas incidents and Safety Management
Technology.

EROHFER

KBEDORET A% B0 P 5 Bk, RLEEENEZES3 5.  Students clearly

understand for Handling of gas and Safety technology and Safety management.

BRI DFEBEF

KRBFEDSGENT AT O LM, rZEAFNF2H/BL2AELT 5.
Students clearly understand for Handling of gas and Safety technology Safety
management.

REEE

pall]

&R Introduction

IKBEORFEH A DI T MBI 5 FAER5% Handling of High-Pressure Gas
AT A2 B9 5 FilFE A Incidents

RN AMERHE (© 7 4 ETe) Safety Training

K[RDO—RHIMEE . KIRDET)F  General properties of gases

SAKDACF G, BRIE - 1838 Definitions of combustion and explosion

PRZZE BRERT  Safety Management Technology

BETADYV A7 TEAA L FBIWERTM, £V Y Ny MEBIRITICOWNT
Safety Analysis Method and Risk Management

CISICICICISXCNG)

F—7— K Keyword

47 A High-Pressure Gas, Z42& ¥ Safety Management

REDEDHA

BlAi 7T ¥ A NEOERIZ AW TiEZ B 272 9. The lecture will be given using an
original text from each professors.

ZHRERUVUSERE

ZENE  mETARLZHE
Tk, BT AR )

&K Counseling

REEAHRR AT

RER - BUIREEE D A EF
Grading

LiR—F, 2=F7 A MEICIVRANIC 100 AR TRML 60 ALLEZAKET5.
Pass for the score is more than 60 points.
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BEEFBRX% Category

JotmAt 3

RENRFERVZESF

KFBERNF =V AT DHLEOKFETRVF =T AT La—2R),
Hydrogen Energy System, Global Course

BERBEa— K Code

M819/1M819

2%% B4 Course Name

Fracture Mechanics (% /)%)

AHEEA

BEAZRUVRAEFZHSE
Term

BERE - EPHES - BE

FH - /KHE 5 FFFR Spring Semester * 5th. Period, Wednesday
WY Lecture

Bi{i# Credit

2

HUHESL Instructor

B0 {#E] % Prof. Noguchi Hiroshi
nogu@mech.kyushu-u.ac.jp

BI&5% Prerequisite

72 L N/A

REDOHE Summary

EREATOIMBOREERERROIERNEZ X T 2RETS.

Lecture on Safety Assessment System of Materials with Cracks.

2EXDHEHBE Course
Objective

B L5 BRI AT R 72 ) DB AAERRT H Z LIk . MBS %
WS D (BT WEEITTT 2 FRERRIc BT 5 ek & BRI SH T
HHEJI%FE D . Acquire an idea of safety assessment

BERlDZEBE Specific
Purpose

MEIOIS NER DO (%) WEEICKR 2 120050l 2 B9 2 ik & =
DICHBENEERT S, T72bb, ENFTHWS K OB, & o H P,
KEOFHRZEICET 252 8G9 25 & &b, BEOBME~DISHEE) & 5%
W, TR0 EEHT AN EHICoT S, Acquire the knowledge of

linear fracture mechanics.

2% 5HE Course Outline

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

BEDESHA Course
Policy

BATT 2 MEOEREZHAWTHlEEZB I ).
The lecture will be given using an original text available at the Dept. Web
site.

HZBERUSERE Text
and References

BEREIRETIORT.
The references are specified in the class.

&K Counseling

fEiESHEH 16:00~17:00, HLMFE=EIZT.
16:00-17:00 every Friday at Room 548.

HER - BIERTEmD FiEE
Grading

RETHFBETR I b, MlEE (LR—F) RAREboh, HREBRO N
% 60 5, HEZA408E LT, 100 A TR 5. 60 SALLETHH.
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.

F Mt Others
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BRERRFERVEEEF | KETINVF -V AT LHL KFETRNLF =L AT ha—A) EL 2 4
REMBEI—F M820

REMBA BB 7

EEEE

REAZRUVUMBZFHEF

BHERE - KPHEER - BE

2 AR - e 4 BFRR, 1R

B3

2 BT

HEHES

B 2 2% hamada@mech.kyushu—u.ac.jp
ik A WEFHF¥ matsunaga.hisao.964@m.kyushu—u.ac.jp

RS ES

L

REOHE

AR - R AE ) 0D 5 L R S L OV BE R R T S b B e Rk &5 2 T %
RETD.

EROHFER

T2 DFIEBIRZF 5. SHIZ, TIHEEY)R ) B LM EREIC SN T
ERINZEHI 272 H T oT 5.

BRI DFEBEF

CINETREAL %, K RIS TEHE1785.
- EREORAL R O TR A PR , RIS TE, BRGNS TE 08012725,

REETE

R EE P
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P BLG,
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10. RIS ) ook

11. Py et
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13. SEf#IST) TR

14. F&o

O 3 O O1 v W N —

F—— K

ek, GRIEYS, S, SRIETFAN, L, 55 T

BREDEDHH

WEBLOT BV = 2% HO Tl (T,
R A A B R BT T LB IT, LR — MR

EZRERUVSERE

HRE: L GEE TV Ml AT %)
SEXE GRETIERFE T 5.

FEHHK

WERF, 28T,

HER - BUIEFTRD TS

RO 3 550 2 VL EICHFE LB DI LT, S ELR—F,
EHRERIZED 100 USRI CTRHMEL, 60 UL EAAETS.
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REREBERS SebnftH Elective

BEMRFERVEFEE | KEZRXVT =V AT LAER (KFTRVF =R T ha—2) | Bk 154
Hydrogen Energy System, Global Course

BREBBEO—F M821 / TM821

BRERBEA Advanced Energy Engineering 1 (Yo R/ —H5iiG 1)

HEEE Advanced Energy Engineering 1 (Yo R/ —45iiG 1)

REAZRUVUMBZYEF

BHERE - KPHEER - BE

EriEE . B (2016 4E 1 H THIEAZ TIE)

Intensive Course, Fall Semester
(Planned date: around the end of January, 2016)

B

2

HLAHE4

JUIN R % B AR
HEFHAR) 132

Prof. Dr. Bilge YILDIZ (=¥ F =2—%t vV THE K%

PSS

2L N/A

REOHME

MR BIRI S B T a e v v P ORBARET A L b, FnE g L
L7z R =B BB 2 e = R VX —F A ZADORFHZET 5
FEMREAIC O W T OB TR 5

Lecture on Inorganic Materials: Fundamentals and Applications

EHRDOHERR

HERE SR DRPEI RN O Sk 2 & &1, BRI & 722 2 Selin T30 et i
FYGECHMCE A Z LA BB L CWET, B, BEEmZ I, =%
VX — B OBEREM BB RE T A R A REHT D FIESCa BT AT
£75

Students will learn the fundamentals of inorganic materials engineering
and design concepts, important for energy-related devices and systems.

BRI DFEBEF

TR =T AT DR EHIA M 72 BEREGR A B O B & SIS S WV T OB
ZIRD D,

RERFE

1. BEXSALF DO EAE (Principles of electrochemistry, and electrochemical
energy conversion)

2. BREFER O e BleR 51 (Advanced modeling and experiments for fuel
cell research)

3. B EBXILFAI%E (Electrochemical degradation of materials —
corrosion)

7 I v s A, EEEEEME, BRI, BT Iy ey T
VAU AT AL Y W
Ceramics, Structural Materials, Functional Materials,
Micro devices, Sensors, Fuel Cells

Processing,

BREDEDHH

ETHRIV - Vb CRIT B, ATA RallioClhREED 5,
BHBITNT A bR

WEH,

F¥EF 2”7, Textbooks and references will be specified in the class.

LRERUVSERE
FEHEH

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

ER - RUEETHED TS

HE R E LAR— P THREFHE L X9,

Z Dt

KRBT F =T AT WNELDOZRGE D 5 B MR BT 5 B 2 TR
DL L biT, dom TEERSen il 2 SR TEME T E 5 K D I, AR ARE
LTWET, ETERIEXTOERD =D, BHFEH ROV T, BFg@ A
DR EZHEB L T ES W,



mailto:sasaki@mech.kyushu-u.ac.jp

REREBERS SebnftH Elective
BEMNFFERUVEESE | KE XV - AT AHKL, ELFRE1F4E
Hydrogen Energy System, Global Course
BREBBEO—F M822 / TM822
BRERB4 Advanced Energy Engineering II (Y /¥ —H5ia10)
EEER Advanced Energy Engineering II (Yo /¥ —H5ia10)

REAZRUVUMBZYEF

BERE - FEPEER - BE

R, B

Intensive Course, Spring Semester

LR

2

RSk

Dr. Romeo P. Glovnea (University of Sussex, JUNKFZEBZ )
A L—#d2 Prof. Sugimura, sugi@mech. kyushu-u. ac. jp

S

2L N/A

REOHE

Bz« BRIZABRT 2 P74 R D=2 oW THEET D,

Lecture on tribology for saving energy and environment.

EHRDOHERR

kN Z A R m P —DFr OHAN & BFFE A TN, Bt fTRE At S~ T e
TARNAFX—LBREREDZOD N T A Ru o — O #EE RS 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

BRI DFEBEF

k7 A AR\ T —DEE OHA & T A T O Fife alRe it SRS~ T 72
TRNLFX—LREREDTZDOD N T AR UV— O EEZ BT 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. Introduction — contact of solid surfaces

2. Tribology and efficiency of machine components
3. IC engine tribology

(4. Tribology of wind turbines

5. Tribology of coatings

6. Space tribology

7. Tribology of MEMS

[8. Biotribology

9. Tribology of renewable sources of energy systems
[10. Tribology and hydrogen

[(11. Environmental policy and tribology

F——F

NS AR U—, BB, TxAX—. KH. Kl - b

Tribology, Environment, Energy, Hydrogen, Surface/Interface

BREDEDHH

LR TR TR T 5, AT A FNefio Tz En 5, WH, i#
BRINT A P ERRT

LRERUVSERE

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

FEHHK

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

HER - BIEETHRD T EF

HE R E LAR— F TREaHi L E 9,

Z DAt

KRBT XNV FX =T AT LAEROFRZEO 55 MR EHT I 1T 2 BRI
DOEfFEAETRD 5 & L bIZ, o Lo 2 GE TR cE 5 L o 1T,
AGEREZHRELTWET, PR COIEED =0, B H IOV T
WX, BRI D RS2 R L TS0,




BEMERS

JesmAt A

BEMRZERVEEEF | KEZRNF I AT LHE KFETFNLF—V AT Lha—X)

REMBEO—F M831

BEHBA KT LT — G B

EEEE

e o T | s 2 i, sk

B 2 HAL

HLUHEH JARE #h1E Kubota.masanobu.304@m.kyushu-u.ac.jp

B 7L
Tl 2 DR JEM B OTREERAE (5158, J 57, BRI/ L) ([T T KFEDEL

REOHME AH =R L, 72BN ELEM B B KB AT —a7e 8 OKFEF A O
SREERR AT OOV CGER TS,

EHROHEFER IR ANBRSNDEM ORRFHI B DI E R P2,

R DFEBF

KRB ABREE N T DR B DO SR RAEIZ B3 2R & 12D 5.

FINVETREATLE I EOME %, KB IBER O 5R L - (5 FEP Rl SIS T
HEITTe5.

RERFE

RO EEMEIZOWT

& B 57 D b

& JBIE 57 DR

GBI I AT T KFE DB
& RPN RITF T KB DOEER
IKFEE IR &G DAk & 2Rl B 5
7K Maf L AR

IRFBREZR DR FHZ DN T

9. FRIEEENELKFEDEE

10. SCC

11. FEEEC A

12. FHOWFIE R F

13. B OWFIER RO

14. &

CO 3O Ul v W~

F——F

KM, FRAERR

BREDEDHH

WERBLOT V=7 2% D TGERZTT.
fEml, NSTRAREARR L, RFREIPCAE B TR 5.
FYMREE (PC, #7 L yb, A=xR5%E) 2 EL TLOZENEELL.

ZHRERUVUSERE

H AT R
ZEMNEDKELGRE] FIFAED, NHEEHE
KENEVEDFEE) FAZEIEZ, M EEEH

ORFMACA =R L LR TR ARSI FT OB ST ) A ECELE
o, BER

FERH

REFF, A =TT,

HER - EFHED HIEF

PR 3 53D 2 PLEICHFELIZbOITRILT, SR eV AR —h, EHE
BRIZAD 100 s sl TREAML , 60 sl L2 SHET 5.
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AR, BRI, moo, BREEME, =X T SA R

BREDEDHH

BATER B LR T A FEMWTHERLZED D, WEH, #R%INT A M
ER

LEERUVSERE

ZEEITHE BRI T H.

FERH

SRESHR T A — L CTER
B, FEEE - ERITIGC .

CEARTAS T ENLEE LW, HEEI/EE LR
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BREREBERXS Skl B
BEMNRFERUVPEESE | KEZFXLFT =V AT LHL KEZRLF—V AT La—R)
BREBBa—F M833
REHES KRBT R NLF—ERLT
EEREB
BEAZRUVHABZHE | W - KE
BERE-SDHEE B | £hwE
B 2
s s 2 s HHGEA #Hf% koyama@ifre. kyushu-u.ac.jp
Basas KM % B
BIEEH 7L
BRI L D KFERLE, REFEMIC X D= r ¥ —E 7 EAKFETRLX
— DY PEWESRIEF SR L OBERFEN RIS E ZIER Uil - %
REOHE 7« BRALFRIG e EFRBROMNT, S HITE OIS OV TS
BRI BT D A AR E LT, AFZ X —ICBb s EXILFED
JEHAFEBNZET 2 R RIS OWTHRZED 5.
MBYLTD 5 HRFICET)FOBEHERE BRI, KFZRLF—T AT AR
S RDRE EE ZOHEEAM T AT MZB T L ESITFET HtX%fEﬁﬁFTé L ALY
B E*?F

5. FRHCEMBEISOSICIRE ST - B2 Eb @O BxbE 7 nk X
DR L FE (AR D B K OYES B OV THS.

R DFEBF

ARiEETIE, BRLFZ BICEMBE 2 5 FRITIE R <, WE LS - BUE -
BEHG - Mt OMBAEAIICEET 22 E LTEGTLI Lz AELT
5.

BRALF T 1 A OREEERITIR D AL 225 E &b, ST ZiE

THERMEDE L LTOEREFORMSE BN & %H*‘E&‘@‘é

OKFERLF—LEBEXIF
QOKFFIHEMICB T 2 ES(LFET v A
O F-fhiram & 1

@BFZFET oA L LTORFE - ILEGER
(®Langmuir O 3%

©FB AR 1 St 0 FobgE
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F—J—F BRALT, TR, B - ARG E
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BHERUVSERE -7 R R WEMEE, TIRFRE - PAES R, HEEFERA

CJFHEING &5z HEAALE:, AIRBOL - KHEE—RRE, EHER
FE MK A A=/ ETHK A2 EINCIT bbb, HYHERIZTUSLS.

HER - RUEETE D7

EF

IR D 350 2 LLEICHE L2 DI LT,
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EEEE
BREAERUVHBFRE | % - ke
BERE -EhEE -G | BHEEE
BRI #Y 2
o R RE R
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EE LR kitahara@mech.kyushu-u.ac.jp
A EE L
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EZRERUVSERE
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FEHHK

A AR 16:30~17:30, HEEIZT. =77L, BFA—/N7R Y THKDRKREZ
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BEEFBRX% Category

JotmFt 3

RENRFERVZESF

KFETZANF =D AT LEHE KFETZFXLVF =T AT La—R),
Energy Systems, Global Course

Hydrogen

BERBEa— K Code

M836

2%% B4 Course Name

kAR e D —EER

AHEEA

BEAZRUVRAEFZHSE
Term

BERE-SPHEE-H

K - RE Fall Semester *
W% Lecture

Bi{i# Credit

2

HUHESL Instructor

INARFITT #2d% Dr. Kazuyuki Yagi, yagik@mech . kyushu-u.ac.jp

BI&5% Prerequisite

[P T A R o—F—M04) | ZRIEFATHLZ L.

REDOHE Summary

NoARa P —D5HO My 7 A% B L L CGEREZIT). MHELAR— K&
BEME LT, Lectures on current topics of tribology, and report and
presentation assignment

2EXDHEBE Course
Objective

IR Lo & A6, MBS, BB OERETH D B T A A e P — D% ER
TRZEFIE L ISR EARIZ DWW TE25. Acquire ideas of advanced tribology, and
understand the multi-disciplinary approaches in researches and engineering
practices.

BERlDZEBE Specific
Purpose

NZAARa P —DREBEAFRD S 21272, M TARa Y —OugE & EiR BT
HHMED Ny 7 A EERMIZEY #Te. Study current researches and
technologies in tribology on the basis of knowledge of fundamentals in
tribology.

RERFE

Course Outline

1. bZ7A4 K8 —0WF35EHE)N Recent progress in tribology

A Rv =2k HFmME 1 Surface roughness in tribology 1

A Rv—IZkiFHFmM S 2 Surface roughness in tribology 2

. VORI E A Techniques to measure lubricating films

. FRARIEIEOHER Advanced fluid lubrication

. EPEFRATEVE O BB Advanced elastohydrodynamic lubrication

. W 2 B ERE Failures of lubricated surfaces

NTARTrIA ]\ ) — Tribochemistry

N7 A AR u o—ZBF 58 HdlF Analytical techniques in tribology
N T AR v D—Hi 2RI L7223 Tribological machine elements
a—7 ¢ 7 il Coatings

. T AFx U 7HilT Surface texturing

. fEfiF’ﬁ% k f\ 7 A 7" v ¥— Environmental issues and tribology

7K R 5 A B D k74 AR v Y —Hydrogen tribology

5. ¥&® Summary

H o = = O 0NN OO R WD
A wn = ol C

*—7J— F Keyword

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

BEXEDEDHA Course
Policy

FATE R L NT —RA » ML VR ZT. BERICLDT LB T —v e
VWL LR — MERZFET. The lecture will be given using handouts and
Powerpoint. Students are assigned presentation and/or report.

BHERUVSERE Text
and References

ZENE IR - RAILE, FIA R Y—, F2h, B4
Reference: Yamamoto and Kaneta, “Tribology, 2nd Ed.”, Rikogakusha

. . HYH B =ICEEMRD Z
?%‘*ﬁﬁﬁ Counsellng Tgéﬁﬁé& [E:@THHJ(@
Contact the professor.
i&%@ﬁ@3 SO 2L FICHE L= 0Ickt LT, LaFR— Ren L¥E - 3

HER - BIERTmD FiEE
Grading

%12 KV 100 s TR L 60 LA A A4 & 5. 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.

F Mt Others

2L N/A
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R DFEBF

ﬁﬁ%'mﬂi%
%

B % @ FE MR 0O &
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- 4.8 vF7))ny = (i ) 12. Bf-if (T 2F)

EE S 5. IEIRIZ 351 2 WE OME (5 H) 1&E¢@ﬁ%ﬁ@@ﬂ
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BEOEDHS 0. WELAF— kAT

BHERUSERE

] WY HBEICC, BT A— T,
T

HER - BIEETR D TS

AR O 35D 2L FICHE LI b DI LT, LAR—hERBRICED
100 S8 S TR L 60 SLLEE AL T 5.

Z DAt

AR 7 SEHiE L E RO AR e EIIBRRE A C R L THI R T 5 O TR O Z
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BERE-EhEE B | £
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HUHE £ FUNKRF SR B RIEIIED, TR/ X —BGR - MR - PE SRR o
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BIE&EH L

BEOBE KRBT FILX—IZR LT, BT D H— RV X —HF 0 pE 2L & Ak
K2, ERREY a v LB, SHICENHA2ERT -0 0EFEKR
SORVEHANECGR, EEECR, HIREBCR N EE R EE A RT3, £, Fhl
AT LT, BEEDOPEES T OTRMALDOHRIR 5T, XUF ¥ —HBERE2E D
ToRR AR R IR R EIR 2 3 2 2 B HI - A M B E Y 3 v
RE, S OICEER DB IANVTEREE R A~DO ) Aor— K~ v 7fED
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AR R T - B FEISSCER O H 0 7, FEFEEHEO TR Y EITE
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BEEFBRX% Category

HEERLE (84R) Elective

RENRFERVZESF

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

BEREO—F Code

M851 / IM851

12%% B4 Course Name

Btk T2 554% %5 — Fundamental Mechanical Engineering |

AmErEA

Btk T2 55855 — Fundamental Mechanical Engineering |

BEAERUVEHEBZRHRSE
Term

BEERE - EPHES - BE

W aERS. Lecture

BE{I# Credit

2

HUHESL Instructor

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

[Bi&5t Prerequisite

72 L N/IA

ZEDOBE Summary

KRBT FNF—V AT DEAROIEEZ 72T, MR, REFLPOR#EZHERT 5,
Lecture on basis of material strength and design engineering supporting hydrogen energy
systems technology

A DHEBE Course
Objective

KRBT RNF =2 AT DA OIEMEZ 727, PRI, BREF L0 B2 PR L,
KBZ RN X —HICEDO L D TENTED T ENTE HO0EMERERD 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.

BERlDZEBE Specific
Purpose

MBI, BREP LY OS2 E L, KB X —Hdlifesro L TRIE L 2 548
&, a7 & oFERIE L ORfR & BT D, 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

F 1O HAfE Basis of static mechanics

I F1OME”E Property of stress

O AOMEE Property of strain

i1 & O A OBA% Relationship between stress and strain

Htk% > TFIE Process of machine design

BEBE - S - BRBE - RN L BREF Relationship between capability, quality,
environment, economic efficiency and machine design

7. WEOEREMEDIEE Load form and damage conformation
8. L% Stress concentration

9. RIS &4 Allowable stress and safety factor

10. SREEFHH Strength calculation

11. # U Screw

12. ZEEHEE Seal system

13. JEE#2 LiM¥8 Friction and lubrication

14, FmtEE Surface failure

15. ¥ & & Summary

o0 s wN e

F—7— F Keyword

M, B EFLE, sRBEE. F845 material strength ,design engineering, strength, damage

BEDESHA Course
Policy

FRERES L IIRMERFIC LV MR L OEEEIT O,
The lecture will be given using assigned books and original texts.

BHERUVSERE Text
and References

w BEcE, MBI, ZRAEHR Yukitaka MURAKAMI, Material strength, Morikita
Publishing Co., Ltd.

FEHmbEZE, ARE, [IEREREMREREE T ), PR T4 Motohiro KANETA and Yuji
YAMAMOTO, Basis of machine design, Rikogakusha Publishing Co., Ltd.

kB8R, B ), R EE Yukitaka MURAKAMI, Dynamics of elasticity, Yokendo Co.

Ltd.

2T FEK Counsel ing

WEREHSd™ %, Correspondence as needed.

HER - RUIESTE D A EE
Grading

RO 350 2 L FICHEE LI olcx LT, bR— R ERBRICE Y 100 A2
lifi i CRHI L 60 R L2 Bk &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.

FDith Others




BERBRX% Category

JEELH  Elective

RENRFERVZESF

KRBT FNX =V AT LHIK KB RNLX— VAT Lha—R)
Hydrogen Energy Engineering, Global Course

BERBEI— K Code

M852/IM852

¥R B4 Course Name

Fundamental Mechanical Engineering 11 (F§pk T 2735855 —)

EZEE
BEAZIRUVEHABEHE | B RE Fall Semester
Term HEE ¥ Lecture

BERE - EPHES - BE

B{I# Credit

2

HUHESL Instructor

TEF IEE MEZR Asoc.Prof. Masamichi KOHNO
kohno@mech.kyushu-u.ac.jp

EH R ##% Prof. Yasuyuki TAKATA
takata@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

2L N/IA

ZEDOHZE Summary

KB F =V 2T LEANT O K272, B 5O HMELHERT D,
Lecture on basis of thermal engineering supporting hydrogen energy systems
technology

2EXDHEHBE Course
Objective

KB TRNF =V AT DA O HefEZ 723, BT OBMELBARL, KFET
X —HINZE DI AENEDLZLNTELONEEZRD D, The goal
of the lecture is to understand the basis of thermal engineering to contribute
them on the hydrogen energy technology.

BERlDZEBE Specific
Purpose

KRBT RNF =V AT DFAN O K2 723, B )P OHREZ L, KFET
FILE—HMNCE DINAENELZENTELONEfRETED D, The goal
of the lecture is to understand the basis of thermal engineering to contribute
them on the hydrogen energy technology.

2% 5tE Course Outline

1. EAMEEEE 0 vERl
Overview Introduction to basic concepts and the zeroth law
2. B 1EH] The first law
3. #5270 The second law
L ERNF—DF BRI &L
Effective utilization of energy resource and exergy

N

5. B %o —f AR General thermodynamics relation
6. HAY A7/ Gascycles

7. KR YA Vapor cycles

8

BB A 7L L2255 00 Refrigeration cycle and air conditioning

F—7— F Keyword

TRX—, ATV, i Energy, Cycle, Refrigeration

BEDESHA Course
Policy

FRE R ED LIIAAT GBI C LR R B LU E 2170,

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.

ZEHH# Counseling

BB 5 his 9%, Correspondence as needed.

HER - BRUIESE D AEE
Grading

BRI O35 D20, FICHFEL7EbDICKL T, AR —hEaBRIZED 100
S R CRHML 60 ML A BRRET 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.

F 0t Others




BEEFBRX% Category

HEERLE (84R) Elective

RENRFERVZESF

KRBT RN — AT LHY ELRRER 1
Hydrogen Energy System, Global Course

BEREO—F Code

M853 / IM853

12%% B4 Course Name

FAR T3 8% 55 = Fundamental Mechanical Engineering 111

AmErEA

Pk T 5 Hp 25 = Fundamental Mechanical Engineering 111

BEAZRUVRAEFZHSE
Term

BERE - EPHEE - R

W aERS. Lecture

BE{I# Credit

2

HUHESL Instructor

JURFIATHEZ SR Dr. Kazuyuki YAGI
yagik@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/IA

ZEDOBE Summary

KRBT FNF—V AT DEAROIEMEZ 727, WL, RO L #ERT 5,
Lecture on basis of fluid engineering and fluid machinery supporting hydrogen energy
systems technology

A DHEBE Course
Objective

KRBT RNF =2 AT DT OFEMEZ 727, WKLY, AR FhE 2 BRAE L,
KBZ RN X —HICEDO L D TENTED T ENTE HO0EMERERD 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.

BERlDZEBE Specific
Purpose

KRBT RNF =2 AT DT OFEMEZ 727, WAL, AR HhE 2 BRAE L,
KBZ RNV X —HICED L D TENTED T ENTE H00EMEED 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% :1E Course Outline

1. FRAROME Ckhik: - Efgt:)  Property of fluid (viscous fluid, compressible fluid)
=1 R Concept of pressure

FH S E ARSI D-o 0 By Balance between surface force and volume force
B EH#FH] Law of conservation of mass

EEERTFR] Law of conservation of momentum

T 3 )LX—{£17H Law of conservation of energy

AR AL & PNERT AL External stream and internal stream

FAELHY] Similarity rule

B R DK Loss of raceway system

VAR O {15 & 2h3 Work and efficiency of fluid machinery
TEARBERR O VEEL B Operating principle of fluid machinery
TRASEEMR O RePEfI#R Characteristic curve of fluid machinery

FHFiEN S Anomalous flow phenomena

14, JRERFE Fluid noise

15. R - RJEE - ST Pump, air blower and compressor

©oNo WD

e e =
wn o

*—7J— F Keyword

TR D2, FiARKERR, B4 fluid engineering, fluid machinery, stream

BEOAHEDH A Course
Policy

RERES L IIRAEREFIC LV MR LOEEE1T .
The lecture will be given using assigned books and original texts.

BHERUVSERE Text
and References

He EHESL, SRR, THiAHMR DR, =%t Masahiro INOUE and Yoshihisa
KAMATA, Basis of fluid machinery, Corona Publishing Co. Ltd.

TREFIL, 153720 7o NOTRAR T ), %55 Toru FUKANO, Fluid engineering for
beginners, Shokabo Publishing Co., Ltd.

&K Counseling

WEREHSd™ 5, Correspondence as needed.

AER - pIEETE D HiEF
Grading

BFFERBO 35O 2 FICHEE L b0Ic LT, LbAR— R ERBRICE Y 100 A2
Tt TR L 60 LA a2 B & T2,

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.

F Mt Others






