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Master Course

Department of Mechanical Engineering (Global Course)

Period
Number Course Subjects Category | Credit | Firstyear | Second year
Fal | Sg | F Spirg
Semester | Seveser | Semester | Samesy
. AS: Elective/Required
IM701 | Fracture Mechanics (Field 1) 2 2
. . A: Elective/Required
IM702 | Reactive Gas Dynamics (Field2) 2 2
IM 703 | Mechanical Vibration and Acoustics AE (Field 4§quwed 2 2
. . A: Elective/Required
IM704 | Computational Intelligence (Fid5) 2 2
. A: Elective/Required
IM705 | Robotics (Field5) 2 2
A: Elective/Required
IM706 | Heat and Mass Transfer (Fid7) 2 2
- AS: Elective/Reqired
IM731 | Theory of Plasticity (Field6) 2 2
. AS: Elective/Reqired
IM732 | Gas Dynamics (Field3) 2 2
IM 761 | Seminar in Mechanical Engineering | P 1 2
IM 762 | Seminar in Mechanical Engineering I1 P 1 2
IM 763 | Mechanical Engineering Internship I P 1 2
IM 764 | Mechanical Engineering Internship |1 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
A=Advanced Subjects, AS=Advanced Specialized Subjects,

P=Personal Development Subject




& *x B £
KEIRILF—PRXATLER

N N 2 1
9a) B
= < 3 . %1 2
E B B % B B BLE | B2
- o | F KR |
o8 8 M
Hydrogen Energy Engineering -
MBOL | k= snx—1%) " 2 2
Clean Energy Technologies .
MBO2 | )y — o o — i) § 2 2
MS803 | Materials Strength (Mo J7F454) = 2 2
M804 | Tribology (FT7 A A Bm Y —) =2 2 2
MS8O05 | Heat and Mass Transfer GEREENEE = 2 2
MS8O06 | Reactive Gas Dynamics (SEH A T15) = 2 2
Mechanical Vibration and Acoustics .
MBOT | emem H 2 2
Computational Intelligence -
MBO8 | ot e ) H 2 2
M811 | /K 3 L4k i e 2 2
M812 | KFMWiE v X T A = 2 2
MS813 | KFRTE ¥ AT A = 2 2
M814 | KFEFHMH 7 vt X s 2 2
M815 | KFFH Y AT A = 2 2
M816 | KF=x N F —f v AT A = 2 2
MS817 High Pressure Gas Safety Engineering | 5 9 9
W
(5 FE 7 2 % 4 %) "
MS818 | it & Bt = 2 2
M819 | Fracture Mechanics (3 /11 5) Vin 2 2
MS820 | ¥4 } 5 &~ 5 2 2
Advanced Energy Engineering I
MB2L | Gt sor 2 —ti 1 x 2 2 2
Advanced Energy Engineering I I
MB22 | Gt 1% — st 1D % S 2
M831 | K FE = X)L ¥ — 5 1& M Kt i 2 2
M832 | /K F#E = % /L X — HEREM KL 3 i 2 2
M833 | KF = x /L ¥ —E X 5 2 2

iv —




RS

oo H
. N . %1 %2
E = % R B ALE | B2
- RN
;o8 B
M834 | BAElE M > X T A 5 2 2
M835 | # ik 8 15 5 2 2
M836 | N7 A A a v —Fim i 2 2
M837 | 5t v B\ T 7% KF 5 5 2 2
M838 | = % /L ¥ — 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 | ket y—rvu71) " L 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
M846 | prapns oz a1 e 1 2
Investigation Study on Hydrogen Engineering e
M8AT | oromammo e 2 2
Fundamental Mechanical Engineering I
. - e
M85 | oo 2 2 | (OR2
M859 Fundamental Mechanical Engineering 11 5 9 9 (OR2
(B L s —)
MS853 Fundamental Mechanical Engineering II1 1 9 ©OR2)| 2
(Pl T KL =)

. I
=

= = 1=

FEMAHE, o="tmA A,

RE=HE D PHZEFH,

A= ER A




Master Course

Department of Hydrogen Energy Systems (Global Course)

Period
Number Course Subjects Categ Credit Firstyear | Second year
ory Fll | Suig | Fll | Spiyg
Semeser | Sovesty | Semesty | Somer
IMS801 | Hydrogen Energy Engineering A 2 2
IM802 | Clean Energy Technologies A 2 2
IM803 | Materials Strength A 2 2
IM804 | Tribology A 2 2
IMS805 | Heat and Mass Transfer A 2 2
IM806 | Reactive Gas Dynamics A 2 2
IM807 | Mechanical Vibration and Acoustics A 2 2
IMS808 | Computational Intelligence A 2 2
IMS809 | Fuel Cell Engineering A 2
IM 810 | Hydrogen Production and Storage A 2 2
IM&17 | HighPressure Gas Safety Engineering A 2 2
IM819 | Fracture Mechanics AS 2 2
IM 821 | Advanced Energy Engineering | AS 2 2 2
IM 822 | Advanced Energy Engineering I AS 2 2 2
IM 841 | Seminar on Hydrogen Engineering | P 1 2
IM 842 | Seminar on Hydrogen Engineering Il P 1 2
IM 843 | Internship for Hydrogen Engineering | P 1 2
IM 844 | Internship for Hydrogen Engineering 11 P 2 4
IM 845 | Communication for Hydrogen Engineer | P 1 2
IM846 | Communication for Hydrogen Engineer I P 1 2
IM 847 | Investigation Study on Hydrogen Engineering P 2 2
IM851 | Fundamental Mechanical Engineering | B 2 (OR2)| 2
IMS852 | Fundamental Mechanical Engineering 11 B 2 (OR2)| 2
IM 853 | Fundamental Mechanical Engineering Il1 B 2 2 (OR2
A=Advanced Subjects, AS=Advanced Specialized Subjects,

P=Personal Development Subject, B=Basic Subject
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Department of Mechanical Engineering
(Global Course)



BEERBRXS Category

M701:5E0 L H /i8R Advanced Specialized Subjects/ Elective
IM:Advanced Specialized Subjects(Elective / Required Course for Field 1)

{#EFEEE Taught Language

AAGE ( Japanese ) /%Gh ( English )

BREMRZERUVEES
Intended Departmentd&
Year

B 7 B

Mechanical Engineering(Global Course)

BERBEI— K Code

M701/IM701

Z%% B4 Course Name

Fracture Mechanics (f%#E /%)

AEEHE Sub Title

BREAFERVHABZEIRE
Term

BERE-FPEE-BR

FH - KIE 5 KFR Spring Semester *
HHF 2 Lecture

5th, Period, Wednesday

Bi{i# Credit

2

HLE4 Instructor

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

[Bi&5t Prerequisite

72 L N/A

REDEZE Summary

SREA T OMBIOREZRIERRDEANE X T 21RETD.

Lecture on Safety Assessment System of Materials with Cracks.

2KXKDHEBE Course
Objective

AR L B ISR AT R IE N F O A ERT 2 2 212k | MBI 4
WS D (JET7) WEEIZT 2 )FRIRLRIZ BT 5 A5k & R IS T &
HHEJI%FE 5. Acquire an idea of safety assessment

BERlD=EBZE Specific
Purpose

MEIOIS NER DO (5) EEICKRS 2 1Rk 2 B9 2 Rk & 2
DISHBENZERT 5. T72bb, WEHFTHWD K oE. £ O,
KEOFFRZEICET 2 M2 85825 & &b, ZEOEME~OILHE ) %
W, ENLOMEEEHT A1 EFIZ o175, 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

FAi 7 2 MEOEEZ MW THEEB 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, fMZE=EIZT.
16:00-17:00 every Friday at Room 548.

HER - BEFT D A iEF
Grading

BETHBE T I 2bns. AEEYE (LAR— ) 2N oi, BHREERO R
A& 60 s, HEEAZ40ME LT, 100 /iR CTrHMid 5. 60 sl 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.

ZD1th Others




BEERBRXS Category

EEEMBIE (%2 - wR0E)
Course for Field 2)

Advanced Subjects (Elective / Required

{#EFEEE Taught Language

AAGE ( Japanese ) /355E ( English )

BREMRZERUVEES
Intended Department&
Year

B 7 B

Mechanical Engineering(Global Course)

BERBEI— K Code

M702/IM702

Z%% B4 Course Name

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

AEEHE Sub Title

BREAFERVHABZEIRE
Term

BERE - FPEER - BE

FH] - KHE 1 B[R Spring Semester + 314, Period, Thursday
HHERE Lecture

Bi{i# Credit

2

HLHE4L Instructor

Je)lEaEl Z4%  Prof. Kitagawa Toshiaki toshi@mech.kyushu-u.ac.jp
ERINEE UEHFZ Associate Prof. Watanabe Hiroaki
whiroaki@mech.kyushu-u.ac.jp

[B1&54 Prerequisite

72 L N/A

BEOHE Summary

B, RO ROS IR I SN T, RSES 2 )58 X OWRIE D FEAR
BRI RS D.

Lecture on Reactive Gas Dynamics and Combustion.

2AKNDHEBE Course
Objective

BOGHE T 2 DEGRARRIRERFE, ALFBOSFHED R B R ek 215 L, FIREMIR
WIS TX AHE)%%# 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

e

*—7— K Keyword

Reactive Gas, Combustion, Flame

BEDESHA Course
Policy

BT 7T % 2 FEOEEZ AW TERE B IR ).
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

B |ITTAREZR R Y F RS T 5.
Anytime at Room 530.

HER - BIERTED FiEE
Grading

BE (LAR—F) 2o, HREBROGEE 80 &, HEZ 20 ML LT,
100 /A CRHMIT 5. 60 L. ETHHE.

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

ZF M1t Others




BEERBRXS Category

EEEMBLE (D% 4 - BRME)
Course for Field 4)

Advanced Subjects (Elective / Required

{#EFEEE Taught Language

AAGE ( Japanese ) /355E ( English )

BREMRZERUVEES
Intended Departmentd&
Year

B 7 B

Mechanical Engineering(Global Course)

BERBEI— K Code

M703/IM703

Z%% B4 Course Name

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

AEEHE Sub Title

BREAFERVHABZEIRE
Term

BERE - FPEER - BE

A« kBE 1 FFFR  Spring Semester + 4th  period,wednesday
HHF 2 Lecture

Bi{i# Credit

2

HLHE4 Instructor

HEAMEHR % Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
F 5 LA Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
ZREEE A Associate Prof. Mori Hiroki, hiroki@mech.kyushu-u.ac.jp

[B1&5{4 Prerequisite

72 L N/A

REDEEE Summary

AR EN 3 L OBEEIC DWW T OREARMEBEZ H A R¥ETD.

Lecture on Mechanical Vibration and Acoustics.

2AKNDHEBE Course
Objective

IR & S B0 M 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=EBZE Specific
Purpose

FERIRE) & BT B O L 70 D 1 BHEROKRE), ZBHREROKRS), &
T, BREHAE o ek 2 &5 5. Acquire the knowledge of vibration
and noise of mechanical system.

2% 5HH 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

. 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 -

O 00 =10 Ul A W

*—7J— F Keyword

Free vibration, Forced vibration, Noise, Noise control

BEDESHA Course
Policy

AT ¥ A MEOERZ MW TR I,

The lecture will be given using a distributed document.

HZRERUSERE Text
and References

ZHEREIREETITRT.

The references are specified in the class.

= E K 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.

AER - BUIEETED A EFH
Grading

RETIFE TR I b, HERMEBRO S5 A 60 5, iEERRFHITOEE - LR
—h&240 /& LT, 100 £l TR 2. 60 RLAETE.

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




BEERBRXS Category

FEEMER (585 BINKE) Advanced Subjects (Elective / Required Course for
Field 5)

{#FHE:E Taught Language

AAGE ( Japanese ) /%555 ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

Y RESE R
Mechanical Engineering(Global Course)

BEFBa— K Code

M704/1IM704

Z%% B4 Course Name

Computational Intelligence (FHL&nfE

#EEBEH Sub Title

BEAERUVHBZHRSE
Term

BERE - EPHEE - B

) - ki 3R Spring Semester * 3rd Period, Tuesday
EHE 2 Lecture

B3 Credit

2

HLE4 Instructor

KO BR Z#% Prof. Kiguchi, Kazuo
kiguchi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

2L N/A

BEOHE Summary

BB FEOM, Y7 harta—F 07 (77 Y0, ANI==2—I L%y b
U—7, BT NATY AL%E) 2V HETFE, RS, S - SEFE RE
CFEDEARRNB 2 2 ET .

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 D HRB L FIERC R (L FEICET O E@EAEAE L, ThbziicaeR y Mo
AT B OREHMNTE OEMFIISH TE DI &2 E .

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

2% 5E Course Outline

e i)

F1lE . FEMEOHIT  Introduction to Computational Intelligence
%2 HffFHH  Numerical Calculation

H3E: Y7 harta—7 17 Soft Computing

B4l 77YH#Fm  Fuzzy Reasoning

¥olE: 77 Y4l 1 Fuzzy Control No.1

FHoem : 77 4ili#E2 Fuzzy Control No.2

F7E . ANTHREIAE () Artificial Neural Networks (Introduction)

F8ml . ANLHhfREIKME (%8, @i 1) Artificial Neural Networks
(Learning/Adaptation No.1)
FOME : ANLM&ERKME (%28 #is2)

(Learning/Adaptation No.2)

Artificial Neural Networks

10| ATMREEME (5A)  Artificial Neural Networks (Application)
1 1M BEMT AT X251 Genetic Algorithm No.1

#12E: EsAIT7T/LTY X5 2 Genetic Algorithm No.2
¥13F: BEMNTr 2T I 7 Genetic Programming

14l EHEBIOFE LD Summary and Conclusions
F—7— K Keyword
RRXDOEDHT Course ¥R ZmEER9 252 L. Please read the notice.

Policy

ZRERUSERE Text
and References

BEXFIIRFEPITRT.

The references are introduced in the class.

S E+85% Counseling

MBS EICTHREZRIR D KIS 5.
Anytime at Room 436.

HER - BEFT D A iEF
Grading

REIHFETE IS, WRABRO S E 60 i1,
100 ;AR CREI 5. 60 JRLL L THE.

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.

ViR — MEOREE 40 L LT

ZF M1t Others




FEEMRE (85 - ®IRMfE)  Advanced Subjects (Elective / Required
\

REMBRS Category Course for Field 5)

A S &8 Taught Language | HAGE ( Japanese ) /9% ( English )

BREMRZERUVEES
Intended Departmentd&
Year

B 7 B

Mechanical Engineering(Global Course)

BERBEI— K Code

M705/IM705

Z%% B4 Course Name

Robotics (m 7R > b TL5)

AEEHE Sub Title

BREAFERVHABZEIRE
Term

BERE-FPEE-BR

B - K& Fall Semester + TBD
WE T2 Lecture

Bi{i# Credit

2

HLE4 Instructor

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

[Bi&5t Prerequisite

72 L N/A

BEOHE Summary

A= TN AT LOET, 815, I LFECESNT, aRT 47 AD
HAE 2 BT D.

Lecture on Robot Kinematics, Dynamics and Control.

2AKNDHEBE Course
Objective

ORT 4 7 ADIKBEEESEL, Iz b LIcEEue Ry AT LAORGOME
Mr7e & OREMPI IS T Z) E71%% 9. Acquire an idea of basic Robotics.

BERlD=EBZE Specific
Purpose

RART 4 ADKMEL D% ) vV RO, §, BF, vy by
AT LRI FEOEBEMFEAZEST D, Acquire the knowledge of
kinematics, dynamics and control of robot systems.

Course Qutline

REEE

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)

14. Control of Robot System (Computed Torque Method)

PN OOk o

©

F—7— F Keyword

Robotics, Kinematics, Dynamics, Control

BEEXEDEDHA Course
Policy

BT 7T % 2 FEOEEZ AW TGERE B IR ).
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

Rz fFeVEE ZRE, ﬂﬁkﬁalmm~NM)wéﬁE£ IZT. =L
WA —ARETHRARZFEINZITbaLENL, ZORVIZHHT.
16:00-17:00 every Tuesday at Room 432.

HER - BEFT D A iEF
Grading

RETFE TR I bhd, mlAKEYE (LER—F) P on, HRRRO R
A 80 s, TE A 20 & LT, 100 s A CaHiid 2. 60 SLLETAR.
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




BEERBRXS Category

FEHEMER (58 7 BINKLE) Advanced Subjects (Elective / Required Course for
Filed 7)

{#FHE:E Taught Language

AAGE ( Japanese ) /#:5E ( English )

BREMREZERVEESE
Intended Departmentd&
Year

Bk 1o

Mechanical Engineering(Global Course)

BERBEI—F Code

M706/IM706

Z%% B4 Course Name

Heat and Mass Transfer (BW/E B EhiG

EEEE  Sub Title

BREFERUVHEZHSE
Term

BERE - EPHEE - B

FM - HiE 2[R Spring Semester * 2nd Period, Monday
BHEE Lecture

Bifi# Credit

2

HLE4 Instructor

James Cannon #:##% A. Prof. James Cannon
cannon@mech.kyushu-u.ac.jp

mH 2 #d% Prof. Yasuyuki Takata
takata@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

2L N/A

REDHZE Summary

WERBE) O FETERS L OKFRE L~V OEEVE.
Introduction of mass transfer and advanced learning of heat transfer.

2XKDHEBE Course
Objective

FIHTITEDLRVWAB LUOWEBBEIONAEEL TSI LICLY, BEMRST 208K
AR LR f X —2B T 2 RIS TE 288 /1% 4 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 DR, A ELE D EEE TS HE R LB, B I OSLHEEROER
M7 B0 &2 EFF9 5. Acquire the basic idea of mass transfer, phase change heat
transfer and its principle, and the radiation heat transfer.

2% 5HHE Course Outline

Vapor-Liquid Interface and Phase Equilibrium (Prof. Takata)
Surface Tension and Wetting (Prof. Takata)

Nucleation and Boiling Incipience (Prof. Takata)
Nucleate Boiling (Prof. Takata)

Critical Heat Flux and Film Boiling (Prof. Takata)
Condensation Heat Transfer (Prof. Takata)

Modeling of Radiation Heat Transfer (Prof. Takata)
Radiative Heat Exchange between Surfaces (Prof. Takata)
Introduction to Mass Transfer (Prof. Cannon)

10. Fick's Law of Diffusion (Prof. Cannon)

11. Steady State Diffusion (Prof. Cannon)

12. Transient Diffusion (Prof. Cannon)

13. Convective Mass Transfer (Prof. Cannon)

14. Exercise on Mass Transfer (Prof. Cannon)

©COoON>O A~ WNE

F—7— F Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEDEDHA Course
Policy

BREBLIOEAT XA NEOERZ AW GHEREB IR,
The lecture will be given using an textbook or original materials available at the
Dept. Web site.

BHERUVSERE Text
and References

HFE . JSME 7% X bV —X HRETY), E. ZOMOSBREIREPIOR
7.

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

= E K Counseling

R E/RVGEERE, FHKRER 16:30~17:30, HIM4FE=EICT. =721, BT A
— /L7 E TR B Z RN H SN, ZORVIZH LT
16:30-17:30 every Wednesday at Room 842 or 627.

HER - BEFT D A iEF
Grading

HE (LR—F) BSEsh, WIRRERO 8% 50 &, #HE % 50 K& LT, 100 Ak
STCRHMET 5. 60 UL ETAHH.

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

ZD1th Others

1~9 L@ HZdZ, 10~14 (X Cannon HEHFR Y L, B LYo —R L m— L a—
ADFREERIGEIZ LY AFTIT .

Lectures on contents 1-9 and 10-14 are given by Prof. Takata and Prof. Cannon, respectively. The
lectures are given in English.




BERBRX% Category

FAEELFA AL H (087 1 - BERLE) Advanced  Subjects (Elective / Required Course for Filed 1)

{#EFEEE Taught Language

HAGE

( Japanese )

BRENRZERUVEES
Intended Departmentd&
Year

B TR, R 1 4R

Mechanical Engineering, 1st year of Master’ s Program

BERBEI—F Code

M709

Z%% B4 Course Name

HEEMEREGY  Structural Materials Analysis

FEEERE Sub Title

BEAERUVHBZHSE
Term

BERE-FPHEER -

AR - JKIRE 1SR, R
Spring Semester * 1st Period, Wednesday, Lecture

B{%k Credit 2
B ES Instructor FH #2z #i% Prof. Hiroyuki Toda, toda@mech.kyushu-u.ac.jp
BIEE&H Prerequisite | 72L N/A

BEOHE Summary

G T VX =0 D EOREEM B O IR B O ST SOV TR T 5.

Fundamentals of mechanical behavior of structural materials such as steels and aluminium
alloys will be given.

2KXKDHEBE Course
Objective

EEREPLLEL, ET7Iv 7R, KU v—bED ZRIEEMEIO ) FHIME & MRS OBIE,
REMRE - ET v X 2B 2 5 ECOERMBRAERT2. £, Zahid LT 58
71, BLOBEBGITEROEM DT OMERRORE 25 5 .

Acquire the basic knowledge on microstructure-mechanical properties relationship and the
representative damage and fracture process for the three major structural materials including
metals, ceramics and polymers. Develop abilities for selecting damage tolerant materials and
also for inspecting and evaluating such materials.

B nzEBZ
Purpose

2 Specific

- BFEREEM B O SIS F L OMEES - AE R E o LR ETS
FRiFE AR L, BT 00k E TS

g

2% 5tE Course Outline

1. KRR CH O LM ED - BIEEIE & &1 XK# Basic issues of this lecture: Plastic
deformation and lattice defects
2. BRAMLOISTIGEENDA T2 HF Z & Stress field around dislocations and their effects
3. BN oEE) L~ 7 nRBl4R L OBfR Dislocation motion and the relationship with
macroscopic phenomena
4. BEAZIC X D EEMEA LR Thermally activated process
5. &JEOIEMEREE Ductile fracture in metals
6. w7 uAh=0 AKX DRFREOHEM 1 Understanding particle fracture based on the
micromechanics 1
7. wA7aAR=0 AKX DRFREOHEME 2 Understanding particle fracture based on the
micromechanics 2
8. MHEAEIOSEMERE Microstructures of inorganic materials
9. HatEArElOsREEDE 2 )5 Principles on strengthening of brittle materials
1 0. AEEMEIORMREE  Microstructures of organic materials
1. AHEM OIS L A Microstructures and fracture of organic materials
1 2. 3KREEMEIOME 31T Usage of the three major materials
1 3. 18 - ok 1 Measurement of damage/fracture behavior 1
1 4. 18 - W0k 2 Measurement of damage/fracture behavior 2

*—7— K Keyword

I, JIFROMEE, WRie, v A2 aAh=s A, 7 U—7, Weibull i Microstructure,
mechanical properties, dislocation theory, micromechanics, creep, Weibull statics

BExEDEDHA Course
Policy

FLLT, ey X EMWEEREIT). THRA ML, BT MBS U CEEREE
L, WAL L L bIg, LR— MREERT.

Mainly a projector will be used. Texts will be also distributed. Exercise
necessary together with reports

;\%\

is provided when

BHRERUSERE Text

and References

BEXE IGO0 O ERRE
Selection (M.F.Ashby)

(MLF. Ashby, WNHE#M) A reference book is Materials

FEREH

Counseling

AR 17~18 FFICHEE (W4-550 %) TIT 9.

W4-550

Between 5 and 6 pm every Friday in room

AER - BIEETED A EFH
Grading

EFEREO 350 2L FICHE L olIzxi LT, LAR— b, BEFOERILNE, HRRBREE
BT 100 AUl A CHME L, 60 ML EAZ A4 LT 5. Those who have attended more than two
thirds can receive academic assessment by combining reports, discussion in the classes and the
final exam. 60 points and more are appraised as passable.

ZF M1t Others

72 L N/A




BFERBRX% Category

SJednA H AR Advanced Specialized Subjects/Elective

{#EFEEE Taught Language

HAGE ( Japanese ) /3555 ( English )

BREMREZERVEESE
Intended Departmentd&

B 7 B

Mechanical Engineering (Global Course)

BEFBa— K Code

M710

¥R B4 Course Name

Soft Matter Engineering (V7 h~& —T.%%)

#EEEHE Sub Title

REAZRUVRHBZRF

Term

FH - kHE 4 B[R Spring Semester + 4th Period, Tuesday
B2 Lecture

BI# Credit 2
HLUZE4H Instructor A A H#HEE Associate Prof. Tetsuo Yamaguchi
[BIES: Prerequisite 721 N/A

BEOHE Summary

V7 M= A —OMEEZ R AT, @y R, LA e Y —, Rk - i,
B - EOKREAFHEZDAT S, 612, THEEOBEZ N DDVRT.
We introduce the outline of soft matter and then give detailed explanations
on its mechanical aspects. We also discuss the relationship between soft
matter and some engineering applications.

2AKNDHEBE Course
Objective

V7 b2 —OREEE D, VT v X OB 2 7N TR E BT 5.
F7, TRICBFDIEMFEFELSILIZEST, Y7 h=X—RNED L HITEIZ
SEoTWANEEET S,

Learn the fundamental knowledge behind, acquire the analysis skills, and
also understand its applications.

BERlD=ZEBE Specific
Purpose

< VT N X — ORI A EET S,

« JLHE R A G LI Ok O & RO 2 FiEE 5.
Learn fundamental knowledge on soft matter

Master basic skills for finding solutions

2% 5tE Course Outline

| N N =/ A I 1,2: Introduction

3,40 may T HMER 3,4: Elastomer and gel
5,6: LA o —ARj 5,6: Introduction to rheology
7,8 Jmé /7 b~y — 7,8: Soft matter interfaces

9-11: LHF LY T h~vH— 9-11: Engineering and soft matter
12-: b OERIZSWT 12—: Recent advances in soft mater

F—7J— K Keyword

VT hwH—, AL, AA)N, FWHES, BE, TIT 4TV T v H—

Soft matter, rubber, oil, surface tension, adhesion, active matter

BEDEDHA Course
Policy

HElOFEOBIZFE L 3T 5.

Details will be given in the first lecture.

BHERUVSERE Text
and References

HIBIDFERDOBRIZFE L <A 5.

Details will be given in the first lecture.

S E+85% Counseling

HUHEEICEREMMEROZ L. Any time at room W544.

HER - BIEFTE D A iEF
Grading

ARIEHE SO TEET 5. 26 [\, 9 FOEBEORIZENETOT —~
WCHERAZEVAR— NEEEZFRL, ENEIE0OMEE T2 GG FEOZEMIZY]
Bl Tt 5).

Pass/fail will be determined by the attendance of each lecture. Assignments
will be considered for adding points. The details will be given in the first
lecture.

ZD1th Others

72 L N/A




EERBRXS Category

EEEARLE (598 1 BIRME) Advanced Subjects (Elective / Required
Course for Filed 1

S5 Taught Language | H A5 ( Japanese )
= o £ rh S i
BERNZZERVEES Histsh T2 1k
Intended Department& ) ) .
Mechanical Engineering
Year
BERMBI—F Code M711
Z%£F B4 Course Name | #%Ft L5 %Fim Advanced Machine Design
EBERBEH Sub Title
= 3 NEE b
iﬁ%ﬁ&&l)\ﬁﬁuﬁ%,ﬂ% o - e
erm i
BERE-EhEs B |
B{i# Credit )
B E 4L Instructor ETFEH] #d% Prof. Yoshinori Sawae
B Prerequisite AP

BEOHE Summary

FEMER G O PR 8 L OE& &;ﬁ%/\fié’] D DR L, AN, (B
PEDFMIEIZ DWW T DEER LT O & & b, FH LIAR & BIRAY 722555
BUIGHT A LAR— REERL, VBT —va v %179

Lecture on methodology for product planning, concept development, risk
assessment, reliability evaluation.

2AXKDHEHE Course
Objective

N 2 & O FER G 24 )& S 5 B 2 289 5 72 O ORERITEE) T
& D HERRT DTk 5

BERIDZEEHBEZE Specific
Purpose

R OMENL > DAEEFR G2 OIS, BEER G 2 S EMICHED B kA H
iR b &L Eble, e, (EHEE, ﬁmﬁﬁﬁﬂukowf®ﬁ%&0%
i) e S5 5.

. VAT LELHHE 9. J&AEVE
2. EXEFEREEOREN — FFE T 10. CAD tav Ly hmyo=7
3. EXERREE DN — Bk T Vo
4. EFEEORME 1 11, 224t - (FErE LG 1
. . 5. mﬁﬁﬁ®%%m2 12. ‘e - (FFErE L a2
*9%51-@ Course 0Ut| Ine 6 *E%/\ p+0)jj{£ 13 701/“12‘\/5:_\:/3 % 1
7 %umdwﬁ&%Z 4. 15— a2
8. ME&ERXFrD H ki 3 15. £&o
*—7J— F Keyword KPR S, iXatam, REFAAER, QFD, TRIZ, 224Vt - (EiEtk
GERAEAT L CH#EREIT Y. EROETICHHLE T, £ B OB 5 %R

BEXEDE®H A Course
Policy

%K%hﬁﬁ@ﬁE@iﬁiE#ﬁéﬂVf FEERL, LB T—
2 &7,

BHERUVSERE Text
and References

B EITH I E LV,

ZHEME  RM - KR, EEEGT T2 AT A LERGE, FEEE

FEMHK

Counsel ing

Y BB S ICHEBEHERO Z

HER - BIERT D AiESF
Grading

BREREDO 3450 2 VL EICHE L, BEE T TR L2 b Okt LTH
Kikbr 2 Eh 4 5. RO &, LAR— FEOFM 2 A 100 S
LL, 605 EEAKETS.

ZO1fth Others

L




BZERBRXS Category

EEHMARE (0% 2 - BRLE)
Course for Filed 2)

Advanced Subjects (Elective / Required

{#EFEEE Taught Language

HAGE ( Japanese )

BREMRZERUVEES
Intended Department&
Year

PR T2 (EHEREE 14F

Mechanical Engineering, 1st year of Master’s Program

BERBEI—F Code

M712

Z%% B4 Course Name

CHRRENHLGT

Two-phase Flow Heat Transfer

FEEEE Sub Title

BREFERUVHEZHSE
Term

BHERE - FPEE - R

M - A 3R Fall Semester - 3rd Period, Monday
B3 Lecture

BE{I# Credit 2
HHHER Instructor | F &K #FdZ  Prof. Mori, Hideo  mori@mech.kyushu-u.ac.jp

[BI&5{t Prerequisite

2L N/A

REDEEE Summary

RIR ARBGRE) D EEHEIZ DWW T, FBEREIT .
Introduction of thermal-hydraulics of liquid-vapor two-phase flow

2EXKDHEBE Course
Objective

RIR BB D B A BT 5 Z LI L 0, BRSBTS g 7o & ORkE
RIS TE DN 24 9 .

Increase the capacity and skills for design and management of the thermal
equipment and heat exchangers by learning the basic concept of thermal-hydraulics
of liquid-vapor two-phase flow.

BERlD=ZEBE Specific
Purpose

JEHRK & Bz D IR A E5T 2.
Acquire the basic idea of pressure drop and heat transfer.

2% 5HE Course Outline

1. JREhE & B EE & Flow Patterns and Related Physical Quantities
2. @RS Flow Patterns

3. AL HEAEA  Basic Equations of Two-phase Flow
4. MoK Basic Equations of Two-phase Flow
5. JEJ1#85%  Pressure Drop

6. JEJJ#H%%  Pressure Drop

7. "4 RZ  \oid Fraction

8. EINRENME Boiling in Tube Flow

9. EWNIEELMIE Boiling in Tube Flow

. ‘BN ENIEIE  Boiling in Tube Flow

11. [RAEGEH  Critical Heat Flux

12. WA N KT 4 7w B Post-dryout Heat Transfer
13. BHWNfiEEEEMsE  Condensation in Tube Flow

AREWMOMZE{LFiA  Phase-change Flow of Mixtures
15. MEEIEER=E  Heat Transfer at Supercritical Pressures

F—7J— K Keyword

RENEER, R, WhiE - BEEEMnE
Flow Patterns, Pressure Drop, Boiling and Condensation Heat Transfer

BExEDEDHA Course
Policy

BLAT 7 % 2 M OB R O Tl a7 5.
The lecture will be given using original materials.

BHERUVSERE Text
and References

ZEMETRETIORT.

The references are introduced in the class.

S E X Counseling

U BB I TARERIR Y T 5.
Anytime at Room 630.

HER - BIERTED FiEE
Grading

EFERED 35D 2L EICHE LI b DIk LT, LAR— R EHBRIZEY
100 AU AL CREM L 60 SLL EAE A & 95,

Assignments (40 points) and final exam (60 points) are evaluated to students
attending more than two thirds of classes. Pass for the score is 60 points or higher.

F Ot Others




BEMBERXS Category

EAEEPRLE (08 3 - 3IRME) Advanced Subjects (Elective / Required
Course for Filed 3)

@A EEE Taught Language

HAEE ( Japanese )

BEGRFERUVEFSE

Intended  Department&® | %k T52%i%  Mechanical Engineering, Master course students
Year

Z%EFE3— F Code M713

1Z%F B4 Course Name | k¥  Fluid Physics

EEEHE Sub Title

BREAZEZRUVHEBEFRE
Term

BERE - SPHEE - R

FH - AR 1R, BmEE

BAfI# Credit 2 HfT
BLHHESH Instructor WA #d%  Prof. Masato Furukawa (furu@mech.kyushu-u.ac.jp)
FBI&5& Prerequisite L

REDHE Summary

JEREME & b7\ = o — N RIS BT DR EN B R 2 B L, & OMHT
BTV TS

In this course, the students will learn the basic knowledges and some
analytical methods on viscous flow phenomena of Newtonian fluids
without compressibility.

2K DHEBE Course
Objective

IR T2 I D50 —Clo B RN OIERE L LT, REPERALIC BT 5 ik
L PRARILHE ) %2 5

BERDFEEHBHE Specific
Purpose

AEMETAR D B2 PR U, JElids K OVELIRE, BEitE, &R, itk o O
IR IS 1T D KRB O MEHTIEIC DWW TEGT 5.

=% EtHE Course Outline

. EESERGR RAE R
. BERE oEE) B Sy H R
10. JEEESE

11. ELsE =

12. =%t < B

13. Wi (EWNiL)

14. MEHE

15. 1%

1. R OME

2. WAROZER & WNEHIE T

3. KRB (Frx - 2 b—27 2 HERA)
4. B R

5. GLOEBRA (LA 2 AV 2XHBER) BLOER
6. ELyLEEGE

7. #EoEF L

8

9

*—7J— F Keyword

FEVESRIR, B, &L, BERUE, ELIE TV, PSR, ETE, R

BExEDEDHA Course
Policy

FL LTHETICEMNT DTV o M- THEHZEITH .

HEERUSERE Text
and References

HEE L
S E AR - FEHIL F DA O ) (PR

&K Counseling

U HEEIEREOMRY, FERE, MK - BRIE LS. BFA—VFIZLD
R H RO FRIM WS D 42 Hie.

HER - BIEFT MmO AiEF
Grading

RER DR L OHE O Z#RAE LT, 6 0 EzEKET 5.

ZDith Others

L




BFERBRX% Category

EEEPRH (58 3 - ®IRLE) Advanced Subjects (Elective / Required
Course for Filed 3

{#FEEE Taught Language

HAGFE ( Japanese )

BERNRZFERUVEEE
Intended Department&
Year

Hehk T57 5 51312 - Mechanical Engineering, Master course students

BERBEI—F Code

M714

¥R B4 Course Name

Ji& AR % Advanced Fluids Engineering

EEBEH Sub Title

REAERUVHABEZNF

Term

FKH - RIE, W@HRHE

BERE - SPER - BE
Bifugk Credit 2 Hfr

W S H)IHEN  #d% Prof. Masato Furukawa (furu@mech.kyushu-u.ac.jp)
=]
HAARS Instructor JEE Ha  #d% Prof. Satoshi Watanabe (fmnabe@mech.kyushu-u.ac.jp)
FBIE& Prerequisite 7L

REDHE Summary

FES T OWA TR A T, EH - BARICRE LT, o T2
WZOWTHATELD, EEOFNIE, RHEOICES TS, EE - ik -
SEBRIET D, KRR EZ bORE, HFEFR - HEWERD. E-BMH
MEZWTERNDPNEE A ETH Y, —RILL IRTTHAN TIEBRP T E R0 ZEH)

Y. ZOMETIE, EEFH, B, BBAmiEh, e Skithz
Y L, £ OBG0 LRI & BT FEIC OV THS.

In this course, as more advanced contents related to fluid mechanics, unsteady flows,
multi-phase (gas-liquid, solid-liquid, solid-gas) flows, free surface flows,
fundamental and complicated vortical flows and secondary flows are focused. The
students will learn the basic knowledges and some analytical methods on those flow
phenomena.

2XKDHEFEBE Course
Objective

AT L LTRSS IEER REMERIIC BT o At mike, plEzEL
THWY, #HiET 5

BERD=EBHE Specific
Purpose

T O TR A THA, ER - BAERICIRE L7z TR
ZEE LoD, EEOWICEWTRALNLHERR - HER R EME=koT
oo b, HEERR, BAHWR, BBAmERh, e R 5 e
kAP L, ZORMBRRIIGH TE DN ZFITTIT 5.

2% 5HH Course Outline

1. FEOHEAIE & FE1ER ) 9. & UL (AL &)

2. FEEEIE (RFERE S @Y 10, 7 GRckEEm)

3. 1 (EWTETIH: L /KEEES) 1. 1 GERDFHET Dkk% 72 i)
4. HHFEmEL (FiE - SRS 120 7 (2 —3 8 S )

5. 1 Okow) 13. i & =soti < B

6. JRFEVE GEFBFE - SR _AE) 14. BHERDWEN

7. 1 &AIEFEFYET T a ) 15 RG]

8. I TENIAS )T

*—7— K Keyword

Tk, FEEFRVA, HBERETN, BAEE Sy —3a, milh,
AL, dAvEHE

BEDHESHA Course
Policy

FE L THEETICRMNTLT Y & MIE> Tl L, WEEE 2.

BHERUSERE Text
and References

HEE: 2L
SEE . AAREESR, MR TSR 4 MR TS, LE

= EHH Counseling

U BRIEEDORY, FER, MK - BRISCS., POEFA—ILET
MK BRI EERRIND Z &2 Ee.

ER - BIEFTED A EF
Grading

ERFERED 2/ 3ULOMNFELBEOLESRME LT 5. HYENRTH
#H - EEORNIE LOREPTORERICKT L0 AEZ S L1210 0 AT A
Tl 2. R THEAEZMNT TEYL 6 0 R EEZEHKET 5.

ZF M1t Others

L




BERBRX% Category

EAEELPRLH /R Advanced  Subjects /Elective

{#FHE:E Taught Language

HAFE ( Japanese )

BREMREZERVEESE
Intended Department&

B TR - (B2 ARAR 1 4R

Mechanical Engineering, 1st year of Master’s Program

BEFBa— K Code

M715

2%% B4 Course Name

TR LAY Seminar in Fluid Mechanics

#EEBEH Sub Title

BREAERVHABZEIRE
Term

BERE - EPHEE - R

I, BERE
Fall Semester, Seminar

BAfI%4 Credit 1
% WEHEEE  hide-m@mech.kyushu-u.ac.jp
HUH A4S Instructor | Hmfh— WEZZ  tsudashin@mech.kyushu-u.ac.jp

Assoc. Prof. MORI Hideo (fluids), Assoc. Prof. TSUDA Shin-ichi

[B1&5{t Prerequisite

72 L NIA

REDEZE Summary

TN, THRiA®EL ), TGas dynamics (&A1) ) Di#EFRNEICET S
HEZ1T 9.
Seminar on the topics related to the lectures “Fluid Mechanics of Internal Flow”, “Fluid
Physics”, “Gas Dynamics”.

2XKDHEBE Course
Objective

TN, TR EE ), TGas dynamics) Dz THLY 4% 5 WA O FRMRSE %
W, WENFEZBREOREIICH T2 A2 BT 52 L2 AL T 5.
Improve the understanding of the subjects of internal flows, viscous fluids, and
compressible flows.

BERlD=EBZE Specific
Purpose

TN, TR ER ), [Gas dynamics] DOWNEIZH T HE 2@ L T, A
RDOICHZERL, MEMIEORNZEmD 5.
Acquire the application skills for the subjects of internal flows, viscous fluids, and
compressible flows by the seminars.

2% 5HE Course Outline

1. WNEBHEALF 1 Internal Flow 1 9. A% 4 Fluid Physics 4
2. WEBUEALY 2 Internal Flow 2 10. FEfk#EL 5  Fluid Physics 5
3. WbV 3 Internal Flow 3 11. K& S5 1 Gas Dynamics 1
4, WA 4 Internal Flow 4 12. KK S)5 2 Gas Dynamics 2
5. WiliiaL# 5  Internal Flow 5 13. &k 7153 Gas Dynamics 3
6. VEIRER 1 Fluid Physics 1 14. KA 71% 4 Gas Dynamics 4
7. VERAER 2 Fluid Physics 2 15. K {A&71% 5 Gas Dynamics 5
8. A% HEE 3 Fluid Physics 3

*—7— K Keyword

WEBAL, FEEHETAL, AWK, ST VN, 22—, EiR, S,
BESUE, JEMEMETTAR, EE

Internal Flow, Unsteady Flow, Viscous Fluid, Stress Tensor, Turbomachinery, Laminar
Flow, Turbulent Flow, Boundary Layer, Compressible Flow, Shock Wave

BEDEDHA Course
Policy

HEINEEMEICOWT, ZEAIXERIORETHE L, HYHAEB LIV
oZiEA L ESER a7 ) .
Exercises, and discussions with the instructors and other students.

BHERUVSERE Text
and References

TN, THRiA®EL ), TGas dynamics (KA 5) ) DR THRESN T
WABTFA N, 2EE BLOKERCORMAEREZIEHT 5.
Textbooks, references and handouts for “Fluid Mechanics of Internal Flow”, “Fluid
Physics”, “Gas Dynamics”.

= EHH Counseling

ZUMBEEIEEORY, FER, FHRE - BERIS LS. TOEFA—/LETH
RHRFOFTAE NI N5 Z &2 Lie.
Bldg. West-4, Room 849 (Mori) and 853 (Tsuda). Appointment by e-mail is requested.

HER - BIERTED FiEE
Grading

THEE O S5 80 /L, E~DIY AT 20 KOAEFH 100 sl < THAM L,
60 Sl LA AR ET 5. BAEREICIE 30D 2 DL EDOHJFE 239 5. Attendance
at least two thirds of the course is a prerequisite for credits. Scores of 80points for
exercises and 20points for discussions in the classes are allocated. Pass for 60points and
above.

ZD1th Others

72 L NIA




BEHMBRSY
Category

EEHMARE (0% 4 - RERNE)
Advanced Subjects (Elective / Required Course for Field 4)

{8 'S 5& Taught Language

HAGE ( Japanese )

BREMRFERVZEESH
Intended Department& Year

PR TR B HRREE 1 4R

Mechanical Engineering, 1st year of Master’s Program

BEFBI— K Code

M716

ZEF B4 Course Name

PEARIRED 75 i

Advanced Mechanical Vibration

FEZERER  SubTitle

REAERUVHEBFEE | KW - &M 3RE

Term Fall Semester - 3rd Period, Friday

BERE-SPHER - | BFRZE  Lecture

BT Credit 2

BLHE4S Instructor UTHEZ2IR#%  Prof. Kondou Takahiro  (t-kondou@mech.kyushu-u.ac.jp)
&% Prerequisite 2L NIA

HRIARED, BEHRE), IREARNT TR, LEHBICEE T DR

2&%0}1@%% Lecture on nonlinear vibration, self-excited vibration, method of vibration analysis
ummary o

and stability.
2HRDHEBE BRSO L 2 E15 L, IREMEZMRRTE 2RI 2E ).

Course Objective

Acquire an idea of mechanical vibration and cultivate problem-solving skills.

BRI DFEE BF
Specific Purpose

FERIEIREN I OB HREI DR & € OIRITIEIZ DWW THE T 5.
Acquire the characteristics of nonlinear vibration and self-excited vibration generated in
mechanical systems.

REETE
Course Outline

What is nonlinear vibration?

Characteristics of frequency response (Fundamental resonance, Higher harmonic
resonance, Sub-harmonic resonance, etc.)

3. Stability

4. Self-excited vibration

1. FERIEE & 1T

2. FERBUNEDORAR (FHR, Si IR, 0BG ILIRSE)
3. ZEME

4. HphHRE)

1.

2.

*F—J—F MRS, EbIRE), IREVEAT, 22t

Keyword Nonlinear Vibration, Self-excited Vibration, Vibration Analysis, Stability
BREDEDHAH BB WG A B 2 ).

Course Policy The lecture will be given using a distributed document.
BHERVSERE SERETRETIORT.

Text and References The references are specified in the class.

FEME Y BEFITTHRERIRY XS T 5.

Counseling Anytime at Room 428.

HER - BRHBD A EF
Grading

BiHZEIGERNBFICBEET S LAR— FMREEZL, ARIEZTONENLR
AHINTHIET S, Some reports (100 points) are evaluated. Pass for the score is more
than 60 points.

Z M1t Others




BEERBRXS Category

EEHEMBE (8 6 - BINE) KEPiE
Required Course for Filed 6)

HHER H Advanced Subjects (Elective /

@ EEE Taught Language

H AT (Japanese )

BEMNRFERVEESE
%ntended Departmentd&
ear

T 4R, EERE LS
Fourth-year students in department of mechanical engineering,
Mechanical Engineering, 1st year of Master’s Program

T BEFHO— F Code

M718

¥R B4 Course Name

MEHIIT S Material Forming Processes

mmmaH Sub Title

BEFZIZRVHREFRE
Term

BERE - EPHEE - R

Y - ki 2 KR Spring Semester « 2nd Period, Tuesday
BHEFZH#  Lecture

B3 Credit

2

HLE4 Instructor

sl —pk  #d%  Prof. Kazunari Shinagawa
shina@mech.kyushu-u.ac.jp

BB Prerequisite

REDEZE Summary

MEUINT 2%, THo-3< 0 | BEREFDO 1 2 Th 2 EHO BN LEMICE 3 2% T
B2, AFE TIZEmRMEINTIE E LT, RrICaE oI T L O @I T4 1
D BT 5. BT o R LU TORFEMATE, MO AT 2823
E;%ﬁ%‘f‘é . E72, ZHUEROBIEILBEL L 2 OB IR TARNT ~DOJE Az o0 T b fif
5.

The aim of “Material Processing” is to learn the basis of manufacturing technology.
This course especially deals with metal forming, including powder processing. We
will focus on the theory of plasticity, various analytical methods of plastic
deformation, and the mechanics of deformation behavior of materials. You will also
learn a constitutive equation for porous body and its application to the powder
processing analysis.

LEXDHEBE Course
Objective

SN T(EAERHOE) 3 KON T (BIBOBER) 1S3 2 I p B2 385 L,
ARV HEMBEEZRES 2N TE 5. £, MEOLEBFMY, MLHRoMEzdEic->
@;?;?%6.:ﬂ%%@b,ﬁﬂk%I@@%%@%b,%@d<0@%$%ﬁ%
A D.

The goals of this course are to be able to solve basic calculation problems for metal
forming (rolling, forging) as well as powder processing (compaction, sintering),
explain the deformation and metallurgical behavior of materials during processing,
and then understand the relationship between materials and processing, as a basic
knowledge of manufacturing.

BERIDZEEBE Specific
Purpose

*/T*ﬂrﬁﬁ%éih%i‘%ﬂ‘%f/bjbi(ﬁﬂﬂlﬁ?*ﬁ&:ﬂ%b\é?ﬁifﬁi‘%ﬁ, BFFIEEZ BT 2.

%%7”:, B FEMELOME &M LEM4 T TORMEEZTSLE & bIZ, BEE & ORRAE R
5.

At the end of the course, participants are expected to understand a method of

modeling material behavior and mathematical techniques used in processing

analysis, and realize the effects of microstructural characteristics on the material

properties under various process conditions.

Course Qutline

REEE

5% 1A AEFE BN L Materials and forming process

%20 ﬁ B ZE TR Deformation properties of materials

o5 3[E BRI oo Outline of metal forming

AR BRIRSRE Yield criterion

# 5[ : {uuﬂﬂu Flow rule

%6 [\ : EMERER Plastic constitutive equation

557 [ RN T oA {El RS Approximate analysis of metal forming
H8M : =Xk E ERE Energy method and upper bound theory
9 [E MBI RS Forming limit of materials

F10ME R s mIRER Diffusion and hot deformation

F1 1 ZAUEEROEMEEPE Plastic theory for porous body
#1208 K EAn LoBEE Outline of powder processing

%1 3 BERE PR Sintering theory
1Al BREIED )T Mechanics of powder forming

F*—7— K Keyword

FAVEINT, R, BRI, B, bo-3<0

Metal forming, Molding, Powder processing, Sintering, Manufacturing

FEEXDESDHFE Course

B GRS K OiRGES

ifi#% Lecture with handouts, writing on blackboard

Pollcy

- = =
and References

ZEE TR TS KRR aREE, %ﬁx”“

YR ORI &N T B AR T %50, 2tk

FEHEZ Counseling

R EFE P Anytime

;t%ﬁ RAEET D 5 i%F

Grading

BEFERE O 2/3 DLEICHE L2 b0z LT, HFEA(2 0%)3 KORER(8 0 % D&
FHck v, 6 08 EEAK LTS, Grading will be decided on class attendance (at
least 2/3) and quizzes (20%), and term-end examination (80%). To pass, students
should earn at least 60 points out of 100.

Z 0k Others




EERBRX% Category

EEHMARE (08 6 - JIRNE)
Course for Filed 6

Advanced Subjects (Elective / Required

{#FHE:E Taught Language

HAGE ( Japanese ) /3iE ( English )

BREMRZERUVEES
Intended Departmentd&
Year

P TR (B ERE 14

Mechanical Engineering, 1st year of Master’s Program

BERBEI—F Code

M719

¥R B4 Course Name

¥ N T.% Precision Machining

EEHBH Sub Title

BREAERVHBZINE
Term

BERE - EPEE - R

K - KHE 3EEFR  Autumn Semester -+ 3rd Period, Tuesday
¥ Lecture

B{i# Credit

2

HLE4 Instructor

HJESE  #d% Prof. Syuhei Kurokawa  kurobe-@mech.kyushu-u.ac.jp
MRERR|  #EFEAZ Assoc.Prof Teutake Hayashi thayashi@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

7L N/A

BEOHE Summary

FEEM La2RE LT 2BREMI (GIAI - BRI L, %2R F X OHEER
EWCEA LT, NS EFHOML « 5HAl - M Tk E Ta¥E, BT 5, £
72, CMP, MEMS % & el FEE M TIC BT 2 BB oM TiE, @REERNEE - H
TE DR S 3 OV BB 2 Faf ik, Yeitll, v—V—InLTolRE,
ERHB 2O, EBRICISHT 26814 %% 9, Lecture on material removal
processes and precision measurement in addition to CMP, MEMS, optical
measurement, and measurement uncertainty.

2KXKDHEBE Course
Objective

FERELIE D OBREINTIC X 2 RE N T4 L ORERE, FRICLFHcs g
D HEME L ISR B ST D,

Acquirement of the basic concept of precision machining and precision
measurement, and the ability to apply precision manufacturing processes
and optical measurement

BERlD=EBZE Specific
Purpose

o

2% 5E Course Outline

1. FE#EBRENTIE Precision machining 2. SIHI - WFHIEERS cutting

3. FEMER Surface Integrity 4. HEHIME machinability

5. v 7u7 577V r— g REEHEF Micro fabrication

6. MEMS, CMP, #—7 = A~ A 7 rm~ < =7 Surface micro machining
7. BEEHIE Ultra- precision measurement

8. ~9. FHOAHELNS 1, I Measurement uncertainty I, 11

10. Yoo R #, WHEy), B, St Basic of optics, wave optics,
electromagnetic wave, photon

11. SeEP s = & L FHH£= % Optical frequency comb and measurement
standard  12. ~13. L—%—INT.OJFEL LS Principle and application of
laser machining 14. % & & Summary and Conclusions

*—7— K Keyword

GIHNE - WEIN T, ~A 7 w777 U r— g, CMP, MEMS, #KE%&FHA
WEDOAMED S, KEHA, FELy, L—F—L

Precision machining, micro fabrication, CMP, MEMS, Ultra precision
measurement, optical measurement, laser processing

BEDEDHA Course
Policy

FEFHENICFE LN IS T 2P SR ZEI D 5T T, FHZDONEZ AN
THRE - BT 5, 7o, LEIDS L THEREZITV, BRINTCHNEIZOWT,
gz Lo >4 8 Citiki 9 5, Presentation of assigned parts of references
and discussions on the contents and supplementary lecture

ZRERUSERE Text

and References

WA DO EEE, T, SEBRETFIIFEFITRT.) References in and out

= E K Counseling

R EERWGEAERE, BHEAEAL1I7 : 30~18: 30, HYHE=RIC
T, At W4-925 and 924 at 17;30-18:30 on every Tuesday

AER - BAEETED A EFH
Grading

PRI O 213 LA EICHE L7Zb OISk LT, RBE L (50%), #BRb L
IEVAR— FOFER (40%), HEITHT2WMOMEAS (10%) OEFHI XLV FF
fliL, 60 Ll %A &3 5, Presentation and discussions (50 points), final
exam or reports (40 points) and attitude (10 points ) are evaluated. Pass for
the score is 60 points or higher.

ZD1th Others




BFERBRX% Category

FAEEMRE (D7 - BIRLE)
Course for Filed 7

Advanced Subjects (Elective / Required

{#FHE:E Taught Language

HAFE ( Japanese )

BREMNRFERVEEE | 0o

Intended Departmentd& Eﬁﬁ&j:ﬁfgigﬁ ) .
Year Mechanical Engineering
Z%E#Ba— K Code M720

Z2%% B4 Course Name

AR T.%%  Biomechanical Engineering

#EEBEH Sub Title

BREFERVHABZEIRE
Term

BERE - EPHEE - R

BRI - R 1 RFRR
SGINCERE S

BE{I# Credit

2

HLE4 Instructor

mAs P #f%  Prof. Hiroshi Takamatsu, takamatsu@mech.kyushu-u.ac.jp
TiE & 23%  Prof. Susumu Kudo, kudos@mech.kyushu-u.ac.jp

ik FHE HEZES  Assoc. Prof. Kosaku Kurata,
kurata@mech.kyushu-u.ac.jp

R B #HFZ  Assoc. Prof. Toshihiro Sera, sera@mech.kyushu-u.ac.jp
FEH EEERT Lecture (part-time)
BI&5 Prerequisite 7L

BREDBE Summary

PR T2 2B L 72 AR R T2

Lectures on bioengineering related to mechanics.

2AKNDHEBE Course
Objective

b OB IR D MRS X OV O TR N EES T LITLD,
RIS O R AR 2 S AN & LTI T N A A DRRGERR LUV & R
DA E—T7 == A HMERRICISHTE 2N ZE D .

BERlD=EBZE Specific
Purpose

A, S, AR B, A A A=Y A, B - T,
A fRFHN R 212 B SRR 18 5

2% 5tE Course Outline

HA R A MO REY SEH (TR
R - AMERORKY SL B (TE)

B (TLHR)

RAFAZ A (HR)
RO % (Tt R)

EFY LTI al—var (H#R)
T RAX—ENH (FR)
ERANOFTN & BdmE (Ei)

9. RN OWE L (F)

10. #HLAR - SRR O % )

11, ARG GEE)

12. AEpEF ()

13. EIRICBIT 5 L0 %E T GEE Hhihmn)
14, ERIZEBT D TEOEE T GEF Ehighn)

e N A

*—7— K Keyword

NAFZ =T VT, BIRETSE, XA FAD=T A

BExEDEDHA Course
Policy

BMERFEEZ W THEREB IR ). WEAT Y 2 —/TREERT 5.

BHERUVSERE Text
and References

X% : Irvine Herman %, 7k - mARIER, AK#EY:, NTS

2E % Counsel ing

B A=V ETHR AR Z HRNT b Ao, EEEE TZITHT 5.

AER - BAEETED A EFH
Grading

Y (LER—F) DEEHREOND. BFFERKD 3550 2 LI EICHE L&
W2t L, HIREBRO S5 60 A5, FHECHERIE 40 S8 LT, 100 SA T
Sl 5. 60 mLLETEK.

FD4th Others




BERBRX% Category

M731:560E H /%8R Advanced Specialized Subjects/ Elective
IM731:Advanced Specialized Subjects(Elective / Required Course for Field 6)

£ A & 5§ Taught
Language

HAGE ( Japanese ) /3€iE ( English )

BREMNRZERUVESE
=3 Intended
Department& Year

B 7 B

Mechanical Engineering(Global Course)

BEFBI— K Code

M731/1IM731

%% B4 Course

Name

Theory of Plasticity (¥

AEEHE Sub Title

BREAFERUVHEZH
% Term
Eﬁ?ﬁ% -EhEE-B

FKH) - RE Fall Semester - TBD
¥ Lecture

Bi{i# Credit

2

HLHE4 Instructor

ASFR % HEFdZ Associate Prof. Tsumori Fuijo
tsumori@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

REDEZE Summary

FAVEZETE D BRERIZ DWW C R i ] 21T O .
Lecture on theory of plasticity.

2AKNHEBIE Course
Objective

M TORBEIGE D, BRHEGRE b & ICHERITCBER OIS T 2 E5T
% . To acquire bases of the theory of plasticity.

@ 3 o % F B &
Specific Purpose

& B OBRREMCTHN A ZBE L, AT TIERCZ RV TEE W70 R E A~
HE1Tv, il BE%Z#ERK T 5. To acquire the knowledge of the yielding
condition and the flow rule of the metal material.

2 % it @ 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

. 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

© P3O o

F—7J— K Keyword

Plasticity, Metal Working, Theory

BEDEDHA Course
Policy

BEHEA T ¥ X PEOEREMWTHEEER IR ).
The lecture will be given using an original text if needed.

ZRERUSERE

Text and References

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

S E+85% Counseling

R EfRVIEGERE, MIEHER 7:30~8:30, HUHEEICT. EL, &
A= ETHBR P 2 FRT B bEnE, ZORVICH ST,
7:30-8:30 every Monday at Room 922.

AER - pIEESE D AiEFE
Grading

HERBO3GO 2 O EAEY. SRELAR— & 70 5, FERTORY AT
30 & LT, 100 sl TR 2. 60 LA L TERK.

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.

ZD1th Others




BERBRX% Category

M732 JeimFl H /38R Advanced Specialized Subjects/ Elective
IM732: Advanced Specialized Subjects (Elective / Required Course for Field 3)

{#EFEEE Taught Language

458 ( English )

BENRFERUVEEE
Intended Department&
Year

PR T B K

Mechanical Engineering(Global Course)

BERBEI— K Code

M732 [ IM732

¥R B4 Course Name

Gas Dynamics (&K 71%)

FEEEHE Sub Title

BREFERUVHEZHSE
Term

BERE - KPHEER - BE

FH1  Fall Semester
WERZ¥E  Lecture

BAfI% Credit 2

A& e 7 - .
Bl = FORE  HEHEEE Assoc. Prof. MORI Hideo (fluids)
H2%A% Instructor hide-m@mech.kyushu-u.ac.jp
BI85 Prerequisite 72 L N/A

REDHE Summary

FEREMESR IR D 1) % D T DWW TS,
Lecture on the elements of Compressible Fluid Dynamics.

2AKNDHEBE Course
Objective

ML )0 — T AW N EO IR L LT, FERRER T 5 Ml
L PR 238

Acquire an idea of compressible flows.

BERlD=EBZE Specific
Purpose

FESTO DA TERER - ° WRATSEE ) OMETHEAL, RCERRE
MG L LTI E 2T, EftEiiauIC B4 2 Atk 2 2 L,
Z OREMERIIEH TE RN 2 H T 5.

Acquire the basic knowledge of steady compressible flows.

2% 5E Course Outline

1. Concepts from Thermodynamics 11. Small-Perturbation Theory

2. One-Dimensional Gasdynamics (I)  12. The Method of Characteristics

3. One-Dimensional Gasdynamics (I1I)  13. Effects of Viscosity and Conductivity (I)
4. One-Dimensional Wave Motion (I)  14. Effects of Viscosity and Conductivity (11)
5. One-Dimensional Wave Motion (1)  15. Effects of Viscosity and Conductivity (I11)
6. Waves in Supersonic Flow (I)

7. Waves in Supersonic Flow (1)

8. Flow in Ducts and Wind Tunnels

9. The Equations of Frictionless Flow (I)

10. The Equations of Frictionless Flow (11)

F—7J— K Keyword

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

BEDESHA Course
Policy

AREBLOHERETICTERMANT 27V o M- TR L, BEEELZHRT. &
FEFTANTHFETE 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 A7 &%5E) -

N — 283, JEMEVERL IR, BET 4k, 1994 (in Japanese).

S E+85% Counseling

U BBREIEEOMRY, FEF, M- BRIS LS. B A—/VFITL D0
ik H RO FFIT VS D 2 2.
Bldg. West-4, Room 849. Appointment by e-mail is requested.

HER - BIERTED FiEE
Grading

D 3 D 2 LLEME LIcE 0AZd o e 35, SELA—K 70
A KON A+ X =3 30 /D 100 AR & L, 60 MLl LA Bk E 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 (including short
exercises) are allocated. Pass for 60points and above.

ZF M1t Others

none



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

RERBRXS Category

Scimfl /IR Advanced Specialized Subjects/ Elective

{5 Fi S £& Taught Language

BHAEE ( Japanese )

BEMRZERVEESE
Intended Department & Year

BMEIFER ELRE2F

Mechanical Engineering, 2nd year of Master’s Program

FEHMBa—F Code

M741

2EH B4 Course Name

¥R EZ Fatigue and Fracture of Materials

E&HBER SubTitle

BEAZERVHEBFEHE
Term

BEHERE - EPES - BE

FH - AEAKR, BEEX
Spring Semester, 4th Period, Monday, Lecture

B GI% Credit

2 BA{sp 2 credits

HLHE S Instructor

EME ¥ A#ZZ Assoc. Prof. Hamada, Shigeru hamada@mech.kyushu-u.ac.jp
7k AHE IR Assoc. Prof. Hisao, Matsunaga matsunaga.hisao.964@m.kyushu-u.ac.jp

FE & 514 Prerequisite

T L N/A

Wi - BEYORETES L RERFICREGERNBLEEAAEERET S,

1;%%0)#&%% Lecture on basic knowledge and sense for strength evaluation and strength design of
ummary .

machine and structure.
2HRDOHEER BROBEREEZFES. 61T, ThAoZBULAFEEMEFEICEINT
Course Objective EEMNCFHMET A EEHICDTS.
BERO2EE - INFETRALENZEE, BE - EEMFTMICEATESLSITHS.

Specific Purpose

- FRRORRE - WIREZEML, FMEATE, REARATESLIITLS.

2% 5HE Course Outline

M EEZHER / Introduction

E#RYSRRE / Static strength

B 2 JLIEFHRE | Low cycle fatigue strength

=R E / High temperature strength

BMEDILS DE LHEHLE / Statistics for strength
#M¥leRE & %5t / Strength of materials and design

BIE - B2XF % / Measurement, observation method
EHIRK, EWEH / Fatigue phenomena, failure examples
S-N Bh#R, JEHRE, UIREDEE, ~TEDHR /

S-N curve, Fatigue limit, Notch effect, Size effect

10. FHEHDFEE | Effect of mean stress

11. JR7 SR / Fatigue crack propagation

12. WuhNERH, UhRIEOEE | Effect of small crack and defect
13. E@EIEHTDIRF / Fatigue under actual load

14, F & & / Summary

©oNGO RN E

F—7— F Keyword

WiR, ERKRF, SR, REFE BIEEW SSETIL
Fracture, Metal Fatigue, Crack, Strength Evaluation, Failure, S-S Model

BREDEDH
Course Policy

WRESIVTOAD VR ZAVTERZTY. BEEESRETRLBRETO
E&HIT, LAR—FEEEZEET.  Lecture with blackboard and projector. Exercise
and report are imposed.

BHERUSERE
Text and References

BRE AL BET) U MZEEMT D), SERE  BRPICERENT S,

No text, the references are introduced in the class

FEFH&% Counseling

MERE, ZHHEZETITS. Asneeded.

HER - RO A EE
Grading

EREBRHD I FD 2 ULICHELLLOICHLT, HERELKR—F, EH
HERICK Y 100 miEmTEME L, 60 MU EZA#ET B, Attendance, report and
final exam are evaluated for the 2/3 or more attendance. Pass for the score is 60 points
or higher.

ZM1th Others

7L nla




BEERBRXS Category

ekl H A% Advanced Specialized Subjects / Elective

{#FHEEE Taught Language

HAGE ( Japanese )

BRENREZERUVEFSE
Intended Department& Year

PR TR (B HARE 1 47

Mechanical Engineering, 1st year of Master’s Program

BERBEI— K Code

M743

2%% B4 Course Name

PABE 7w  Advanced Combustion Engineering

#EEEE Sub Title

BEFERUVRABFHE
Term

BHERE - FPER - R

K - RTE  Autumn Semester
BERY¥E  Lecture

Bi{i# Credit 2
B E 4L Instructor &b & HEEIF  Associate Prof. Osamu Moriue
[BI1&&1E Prerequisite 7L N/A

REDHE Summary

RGN - CGERZITH . BE, BETOEERE,
##4. Read “Course Outline”.

ViR— bR &

EXZNOE 1=k

Course Objective

WE, R Y, TR X—0BICW T EEREEI A2 H O REB R %
PR L, T2 EoEMBICMEEICHT 2 2% .

BRI DFE B R

Specific Purpose

FEHRBEZRIC 31T DBRIE T TIRARBE, TEBUREE, (LA 5 EFERbE
7R ERER IR BRE R & o TN DL BREE L I BT R DAL S RO & RE D Sy
FROMNTH Y, TOHZOEMIITTIRSZ, %, BB, KOG
FOMEBAEET S, 2O EFAERICHY, Rk, A bomRE N,
PRBESRN OIRBEBL S 2 B, THIT DRENZFIZOT 5.

REE
Course Outline

—

. #%7# Introduction

. SHEYELER JUOWIMEME 1 Physical quantities and properties 1
. HFEMHEER X OWMEE 2 Physical quantities and properties 2
. R OEEBIS 1 Transport in multi-component system 1
. BT R OWEEES 2 Transport in multi-component system 2
. BT R OWEEES 3 Transport in multi-component system 3
. {B#50E 1 Chemical reactions 1

. {bF5JE 2 Chemical reactions 2

{5 3  Chemical reactions 3

. BUSPEWEAR 1 Reactive fluid 1

. PUSPETEA 2 Reactive fluid 2

. SUSMEEA 3 Reactive fluid 3

. BRBEREHIS 1 Combustion phenomena 1

. BRBEREHIS 2 Combustion phenomena 2

5. BREEEDIS% 3 Combustion phenomena 3

= o = = = O 00NN 0 W

AW = O

—

*—7J— F Keyword

TRFEROE, Zoriis, JE

chemical reactions, multi-component fluid, molecular diffusion

BREDEDHSH
Course Policy

BOATEEHCIY - C, Tuy=r X, WREIC LY T

BHERUVSERE
Text and References

FrlziBE L2, N/A

= E K Counseling

LGliEs

HER - BIERTED FiEE
Grading

LAR— M2 XD 100 S TR L, 60 S0 EEAkKET 5.

ZD1th Others




BERBRX% Category

JeuiBl B /33 Advanced Specialized Subjects/ Elective

{2 FAE 35 Taught Language | HAGE ( Japanese )

BEARZERVEEF ‘

Intended  Department& | #4% %~ =% Mechanical Engineering

Year

REMBI—F Code M744

1REFRIB4% Course Name | Yo\ T 24w Advanced Thermal Science and Engineering

#EEEHE Sub Title

BREFERVHABZEINE
Term

BERE-FPEE-BR

K3 - KHE B 5 FEfE] H Autumn Semester -
W Lecture

5th Period, Wednesday

Bi{i# Credit

2 BT

HLE4 Instructor

e PRz 8%, B IEAEWERR, AT TRHEER

Prof. Takata, Yasuyuki, Ass. Prof. Kohno, Masamichi, Ass. Prof. Hamamoto Yoshinori

[BI&54 Prerequisite

2L N/A

REDHE Summary

B, ARBVTRIT 0 D i FE 7R RS KOV O Sl Ze SN B9 A 4
I H O #% % 1T 9 . Lecture on advanced knowledge and topics in
thermodynamics and heat and mass transfer engineering.

2AKNDHEBE Course
Objective

B, AL OEER TR AR L, A LFo#MEICETT 5 F
5% %55 Understand the basic theories of advanced thermodynamics and heat and
mass transfer engineering, and acquire the methods to solve various thermal
engineering problems by applying them.

BERlD=EBZE Specific
Purpose

B, LIRS 2 EEMERRO BTG L, L0 BICkT D
& am U CHEiE AR 5. Acquire the advanced and specialized knowledges
in thermodynamics and heat and mass transfer engineering, and understand them
by introducing case study in thermal engineering.

Course Outline

REATE

—_

WEOREARME (mH) 9. W - W 75 2 vk (FEAS)
9. Ab—/Adsorption refrigerator
10. {8V 225 & 225 FRF1 (FEA)

10. Moist air and air conditioning

.Basic thermophysical property
CTybet AR & F R - (R )

.Entropy generation and availability

LB IV DA vk AT (i ) 11,77 v b 223 GEAS)
Desiccant air conditioning
S VFR) ey - (I H) 12. & 7m AP Q)

. Pinch technology 12.
ARIBIZRB T 2 E OME (FH) 13.

Thermophysical property at low temperature  13. Thermophysical property of solid
6. (IR AR D ET ) 27 (15 H) 14. 1) RPBE O B T (T EF)

6. Thermodynamics of cold energy generation 14. Meas. of thermophysical property of nanomaterial
7. BRER O H 2ENE (B H) 15. w47 uF) I T O EE2F (T EF)

7.Cooling stability of a superconductor 15.Thermal science of micro/nano processing
8. 7K SUEAA R U (EA)

8. Vapor compression refrigerators

Introduction to quantum mechanics

ROEYE ()

1
2
2
3
3. Power plant cycle and availability analysis 11.
4
4
5

ol

F—7J— K Keyword

Bk, PORE), AR X—, RIRLY, W - 2290, ®E&, ~A 7 a7 ML,
Thermophysical property, Thermal hydraulic, Availability, Cryogenics, Refrigeration,
Air—conditioning, Adsorption, Micro and nanoscale manufacturing, Measurements

BEDESHA Course
Policy

1. FRROT—<IZ2OWWTO#HZFHA2IT 9. Lecture on the above topics
2. WELAN—bM&Eid. Requirement to submit reports

ZHERUSERE Text

= EHH Counseling

HYHERITT, THIXE A —/VITTIT D . Anytime at instructors’
their e—mail

room or through

RER - BIEFT B D A EF
Grading

EIFERBDO 3D 2L FIZHE L2 DIZX LT, LaA—k ERERIZLY
100 AU S TR L 60 SLL EEAK LT 5.

F Dt Others

A 72 S BEAH RS B e E BB AR L TR T S DO THERO Z &




BEERBRXS Category

SJev Bt B A% Advanced Specialized Subjects/ Elective

{#EFEEE Taught Language

HAGFE ( Japanese )

BENRFERUVEEE
Intended Departmentd&
Year

Mechanical Engineering, 1lst year of Master’ s Program

BERBEI— K Code

M745

¥R B4 Course Name

T VAT . Engine Systems

EEEE Sub Title

REAZRUVRHBZNF

Term

A - H i 3 KFIR

BEIER - EPE - | T
Bifi# Credit 2
HLEHE4H Instructor FHE#EF?  Prof. Eiichi Murase

[B1&54 Prerequisite

ST BT MBI B D S O A % 43I EIRR L TS T &

REDEEE Summary

This course shows advance points of internal combustion engines,
including the fundamentals: laws of thermodvnamic gas cvcle. working

2AKNDHEBE Course
Objective

PIBAHERE . I Z OBRBEIZ BIFR L 72 B O FARIZ O W TOHERZTRD 5.

BERlD=ZEBE Specific
Purpose

KACRKBEB DIRBE, LA KARBIORRBE, BABE & BB 72 12O CTHE
MR TRD 5.

2% 5HH Course Outline

ToE (1)
TobE (2)

LV l
|
T BREE (3)
!
!

Iz
V) I A
V8 I A e
2RI DR (4)
2B 580 (5)

A I D%
A IV D%
LT =B DT BT BIREE (
LT =B DT BT BIREE (
LT 4B T AR (
Fp—BLZ PRI (
T BB AREE (5)
. NBRBEBI O KB E xR (1)
. NBRBEBI O KEEY L xR (2)
. NBRBEBA O KAEY & xR (3)
. NBRBEBA O K ZIEY L xR (4)
. NBRBEBI O K&EY L xR (5)

B
B
B
S
S
Iz
Iz
Iz

1)
2)
3)
4)

H o H O 0NN O R WD

b wN = O

*—7J— F Keyword

KACSRCKBRRE, EAA KBERE, JABE, BRETRTE

BEDEDHA Course
Policy

PRI 250 L7 TE IS B L 7= SOk A B O, %222 IS SOk O R A5 24
T, TOHFPHIET H2NEOHZ XU —RA v FNEEZHWNTIThE®S. 5
R L COBBUGE & 2B LTI 5. $100E, MEOHBETTS.
HERBICLA— N ERT

BHERUVSERE Text
and References

= EHH Counseling

BERF, HSEEERIZTIT).

AER - BIEETED A EFH
Grading

HE B B TOHNTET —<ICOWTORKLEERLEBLIOLR— L
RRAEINEHMET 5.

ZF M1t Others




BERBRX% Category

JeiEBl B /38R Advanced Specialized Subjects/ Elective

{#EFEEE Taught Language

HAGE ( Japanese )

BREMREZERVEESE
Intended Departmentd&
Year

bk TR - (& 5882 1 4 Mechanical Engineering, 1st year of Master’s
Program

BEFBI— K Code

M746

Z%% B4 Course Name

NEBFEAL Fluid Mechanics of Internal Flow

#EEEE Sub Title

REAERUVHFBZHSE

Term *k,ﬂ;ﬁ ;ﬂ%ﬁ
BB R
BA{I%k Credit 2
M58 Ha  Zd% Prof. Satoshi Watanabe

HLHE4 Instructor

fmnabe@mech.kyushu-u.ac.jp

[BI&5{4 Prerequisite

L (FEROERICB WO TRAHEBIEA H 2523 L TR ZEBREE LYY
N/A

REDHE Summary

TEAREERR O EED T & —Roearat, PERE, PEBIRAVERARICEI 9 2 ALHEH A, R
REBR L XY BT — 3 v, JR) E@iIRENZE 2Bz oW T, Blfd
TV M- THEREITR D & L b, EEHEZHT.

In this course, students will learn basic knowledges on working principle,
one-dimensional flow design, performance and internal flow of fluid machinery as well
as analytical methods and recent understandings on flow instabilities, cavitation, fluid
force and related shaft vibrations.

2KXKDHEBE Course
Objective

TEARHERR D NER AL & VEREFS L OVE K & A 7 A D ELBERR A E15 L, RE I E)
PG, FREEWMET) &2 KD IRBMEOMRRIISH TE 2N 2% 9.

BRlDZEBE Specific
Purpose

TR O EBD L & —WRocaxat, PEEE, PIERTRAVERIFICEE 3 2 JAH A, &~
LEHR L XYy ET — v a v, Fk)) & aiRENCBE 3 2 S 2 5 5.

2% 5HHE Course Outline

WEBIRALDERER L # — R 9. BAHEO

PIRFAERFTAL D FREX 10. JiLiRS) CEEE - =27 A 1)

HETE & PERE 1. FEEHBAR T & il 5 1A R E)
TRV & AR 12. FEEH R & fik OIREND
F R FtE L R EH GO 13. FEEH RIS & Wik DIREND

i ENY R E AR ERRO 14.
Xy BT —Ta U ERLEHRSD 15.
Xy bETF— g v RETEHEO

KB ARAT O B Sebin & B EF~DISH]
ETHE©

Nk~ wDdE

F—7J— K Keyword

TREER, PRI, RIE, Xr BT —var, REEMAT, WY, whiR®

BEDEDHA Course
Policy

A7) o MEOBR AW CGHEREB ).

BHERUVSERE Text
and References

HEE . oL,
ZEE - ZEERE 4 — ARG SR, ¥ — A AMRR, B AR,
Brennen, C. E.Z, Hydrodynamics of pumps

O, WE, #EETICHEITTD.

S E+85% Counseling

U HBRITEEORY, FER, MK - BREIZS LS. FOEFA—/VFETH
RARFOITEENRIND 2 & 2.

AER - BIEETED A EFH
Grading

BRZERE D 2/3 LLEDOWENBED VLTSN, HE - 158 £ 73RS
FOGEFRA~DOHGHA L 2 b & 12 100 sl TRl 5. 60 LA EZ2 Ak &35,

ZF M1t Others



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

BZERBRXS Category

SevmAl B /384K Advanced Specialized Subjects/ Elective

{#EFEEE Taught Language

HAGE ( Japanese )

BREMREZERVEESE
Intended Departmentd&
Year

P TR (EERE 14

Mechanical Engineering, 1st year of Master’ s Program

BERBEI—F Code

M747

Z%% B4 Course Name

FEENZZ8H)4E Active Noise Control

#EEEE Sub Title

REAZRUVRHBZRF

Term é’rﬂiﬁ%
EEEe - EhEs . mr | T
B{r# Credit 2

HLHE4L Instructor

HEARZ SR 42 Prof. KIJIMOTO, Shinya

[Bi&5t Prerequisite

Ean DR E AT 5 2 &,

REDEZE Summary

B % B I o TTHIHIS 2 RET BB D PEAR | 0B 22 SRR 72 sk &
Bl T Ol

Lecture about the basic knowledge and technique necessary for
understanding of the active noise control

2KXKDHEBE Course
Objective

PEBRER S O FEIZ B 2 Fnak D B,

BERlD=EBZE Specific
Purpose

BB OHAE TIEICE T 2 k2 85 L, EEOMBEICHEH TE 568
hEFIZoT 5,

2% 5tHH Course Outline

[1REEN S OME, 7ru JEF LT 4 VX NVES
[2]7 ¢ VX2 NMEEDORBIE, 7 4 ¥ % MG S ALBE D FEf#
[3]JFIR7 4 V% L T1IRTZ 4 V%, FIRT 4 V2T X B 5L
(4] A > 73 R URE & R EOUGE
[6]CERED IR - HH1

[6]CERED FLAE - 15352

[TICEREDFAMH - 543

(8] REE) R4 oD i HE

O#EST NTY XL EHEIST 4 VE, IMST /LT Y XA
[10] & ZEHiI4H oD B & B AL

(1B L5 —v g

*—7— K Keyword

BEDEDHA Course
Policy

TP ZEMA L CHEREZITY. LEIOS L TERZRAT 5, 5
HPICOEEEEZIT5, LAR—FTIEC EFBICLDHHERT 0T L0
VER AR, BEEVEEHIEICRE T2 LY T — g VAT, s
BUZIs U CREE H 2N B3~ 2 BB L OMac 2179 Z &R d 5,

BHERUVSERE Text
and References

ZHEXE - RIE) SR TS 2 n )t

= EHH Counseling

RER - BIEFT B D A EF
Grading

HHBOHEIRD - HE - LAR— MBI OEHEETICGHRT T LT —2 9
CONRE THRETHET 5,

ZD1th Others

L




BFERBRX% Category

JeAl B /3 Advanced Specialized Subjects/ Elective

{#FEEE Taught Language

HA&GFE ( Japanese )

BREXMREZERUVEES
Intended Department&
Year

PR TR R 1 4R
Mechanical Engineering, 1st year of Master’s Program

BEFBa— K Code

M748

¥R B4 Course Name

HEEEN ) R

Structural Dynamics

EEBEH Sub Title

BREFERUVHEBEFEHSE
Term

BERE - FHEE - IR

B (%#9)  Autumn Semester
BERFE  Lecture

Bi{i# Credit

2

HLE4 Instructor

b B R #d%  Prof. Takumi Inoue
takumi@mech.kyushu-u.ac.jp

[BI&5{4 Prerequisite

FERD S BR DR A+ B LT < 2 &, Knowledge of dynamics

BEOHE Summary

G E & R TR IS IS W TR S N7 B OB E, B RELZEL <E
BT DIOICEHETHD. TOIZDIE ST FIE L EROBRPLHAL 2D,
B fRMTiE & LTl b IR 7 — U 2 BB OMEECHERE - 2 FH L
Tk, AHEEE ST 2B R, BTEO L FE T 5. E6IT, KB
— JE B BT D Bk A E T 5.

Signal processing of dynamic response of machine under an operation is important
because of monitoring and controlling the machine. Acquiring the theory of signal
processing is necessary for achievement of this purpose. Following contents will be
learned in this lecture, the Fourier transform and its characteristics, random process and
basis of time-frequency analysis.

2XKDHEFEBE Course
Objective

& 5t & 7 — 2 WO S 2 A5 L, Fix OB IFREZ R 56 ) &2 2%
9. Acquire the basic concept of signal and data processing, and also the ability to
apply them for the several problems of engineering dynamics.

ERIDFEEHE Specific
Purpose

2% 5tHH Course Outline

77—V k¥ Fourier series

Mk~ — U =Z8H#8  Continuous Fourier transform

Bef 7 — U =& L3457 Discrete Fourier transform and its errors
AR 7= L 75 B9%L  Leakage error and window function

AHHEFE  Random process

e A%, 1IEM0Ai  Probability distribution, Gaussian distribution
FARS  Correlation

ALy NVEEEE  Spectral density

. PeHH « JHOEFE  Narrow band and broad band process

Nk~ wWNE

10. A 7V RRE LR EDSZ % Impulse response and FRF

11, AEARENC X 2 8E % DI Random vibration of linear system

12, R Bh RIS %9 5 )5%  Response of broad band excitation

13. RHANEENC X A9% 57 Ll Fatigue and failure due to random vibration
14. ¢ R — JE B AR AT v 0D HLAfE Basic theory for time-frequency analysis

*—7— K Keyword

BEEDODHEDA Course
Policy

FHIE LT/ — R NEREITY. 7ny 2 %FHT52L86H5.
Writing on blackboard, occasionally projector is used.

ZEERUVUSERE Text
and References

SEE NN, RIS, 2o+, Introduction to Modal Analysis, Akio
Nagamatsu, Corona-sha.

T AFREYE 27 UM, D.E.Newland 2, Jx H B, AATEES HhER, 4 — o4t
An introduction to Random Vibrations, Spectral & Wavelet Analysis, D.E.Newland, Dover.

= EHH Counseling

WWEHHYHE S TZITfHT 5. Atroom 425

ER - pIEETE D HiEF
Grading

BiEFD 3 53D 2 LI Lo HE S BALEAG O MBS, JFHIE U CRRER A FE T
5. 60RO/ RTEK LTS,
Over 2/3 attendance is required. Pass for the score is 60 points or higher.

ZF M1t Others




BERBRX% Category

et HA%I Advanced Specialized Subjects/ Elective

{#FHE:E Taught Language

HAFE ( Japanese )

BRENRZERVEES
Intended Department& Year

PR TR (EHEREE 1 4R

Mechanical Engineering, 1st year of Master’s Program

BEHMBI—FK Code M749
2%F% B4 Course Name | Znfy 27 AT Intelligent System Engineering

#EEBEH Sub Title

BREFERUVHEZHS
Term

BHERE - EPEE - GE

K - K€ Fall Semester, TBD

BEfr# Credit

2

HLHE4L Instructor

kikuuwe@mech.kyushu-u.ac.jp
S S HEHER Arata, Jumpei, Assoc. Prof. ,  jumpei@mech.kyushu-u.ac.jp
AR il e Tahara, Kenji, Assoc. Prof. | tahara@mech.kyushu-u.ac.jp

B Lecture
Z3) Kikuuwe, Ryo, Assoc. Prof. ,

K se AR

[BI&E&H: Prerequisite

72 L (Robotics ZJBIEL TWAZ ENRZEE L), N/A

BEOHE Summary

FRZRART 4 7 REDHN T AT LERI L, ZOERNREZ 2 R¥ETD.
Lecture on the fundamental point of view of the intelligent systems such as
robotics.

2AKNDHEBE Course
Objective

B I AT DMCOWTORREEZFE L, THICESWTHIIICIRD % D
VAT LD DORRGEE - HilH - HEE SN2 EAEGTD.

The course objective will be to study on the fundamentals of many types of
intelligent systems, and to acquire their design, control and estimation
techniques for intelligently behaving systems.

BERlD=EBZE Specific
Purpose

HMER AT A (R y ME) ORIEIFE, HEFIECET 28m%E, il
WY AT DERIZOWT ORI Z 5. £2, MRV AT AELTONRT
LaRy NOBREZOREIEHAICONTHES.

Purpose will be to study on the fundamentals of control and estimation
methods of nonlinear systems such as robotic systems and to study on
parallel robot mechanisms and their practical applications as one of the
intelligent systems.

2% 5HHE Course Outline

eEB G L 7 4 V2 PR O S Stochastic Filtering

VAT ADET )  Model of Systems

%Wt A7 A Multidimensional System

B H/N % Recursive Least Squares method

S~ 7 4% Kalman Filter

RZ LsvrRy b Eld Introduction of Parallel robot

NZLvrR ey N ORES: - Mobility Kinematic Model of Parallel Robot: Mobility

NTZLrRy NOWEY | IHER) Y L ER)Y 1 Kinematic Model of Parallel

Robot: Forward and Inverse Kinematic Model(1)

9. NJLuiRy hOEET  IHES)T L FEE)Y 2
Robot: Forward and Inverse Kinematic Model(2)

10. RXZvmiy OFEEIGH Applications of Parallel Robots

11. =Ry MR GHR L2 ik, A v B —F 0 ZAHl#1%) Fundamentals of Robot
Control (Computed Torque Method, Impedance Control, etc.)

12, WHSEM T CoflE (RS, A& 151 7Y v Riil##48) Robot Control under
Constraints (Constraint Conditions, Position/Force Hybrid Control, etc.)

13. =Ry MBS H GESHIE, S8 61#%) Advanced Study of Robot Control
(Adaptive Control, Learning Control, etc.)

14, AT LOREME Y 777 7% System Stability and Lyapunov Function

® N oo W

Kinematic Model of Parallel

F—7J— K Keyword

Intelligent Systems

BEDESHA Course
Policy

B, BLOEAMT XA NEOERZ AW TR ZIB 272 9. The lectures
will be given with blackboard and handouts.

BHERUVSERE Text
and References

HEXEITZETITRT. References will be introduced in the class.

S E+85% Counseling

BREIIEHRETITS 2L, L, EFA AR ETHRAREZENT bE0
UL, ZORYIZH 5T . Questions have to be asked during the class, but this shall
not apply when you make an appointment on ahead by e-mail.

AER - REFHED HIEF

ARIERE D 35D 2L FICHE L7 b DIZR LT, LAR— FEFITHRBRICEIY 100 &

ZD1th Others




RERBRXS Category JeiiAl H /38R Advanced Specialized Subjects/ Elective
S &8 Taught Language | H AGE ( Japanese )

= ) L= N » =

BRENRPERCRER [ Loy povmry b 1 4

Intended Department& . . ) )

Year Mechanical Engineering, 1st year of Master s Program
BEHB—F Code M750

Z%RE B4 Course Name | N7 mt& A#E Advanced Exercise in Manufacturing Process
EZERER Sub Title

= 3 NEE T

?ﬁ%ﬁlﬁ&”ﬁﬂnﬁ%nﬂ% *j(/ﬁ;q . ;EE

ke : i

BERE-SDEE-BE B

BAfI# Credit 1 BfT

HLHEL Instructor

R OBEM| #EZAR  Prof. Terutake HAYASHI (thayashi@mech. kyushu—u. ac. jp)
HESF R WEEE%  Prof. Fujio TSUMORI (tsumori@mech. kyushu—u. ac. jp)

BI&%& Prerequisite

L

EEDOBE Summary

BAESROI L« FHUEINIZB T 2 k2 EG T2 & & big, EERICH D TR
B LT S 0T AR DR & = YT & 475

Acquire the knowledge about the latest manufacturing and measurement
technique through design, fabrication, and precise 3D measurement of
metallic parts by students.

2AKDHEHEHE Course
Objective

ISttt de & T2 88— oI - SR B3 20 AE I LY, &
WEEFIVE & IUVE 2 R A T m MR EA &L L TORN & D .

BRlDFEEHBEZE Specific
Purpose

FEEINT, RSEFHH, CAD/CAM SFZBH3 2 Falk &G H - RERGEN 281G 5.

=¥ E5tE Course Outline

. FEEINT. - FHAENAEE (2 1)

. FEEINT. - GRS (20 2)

. CAD/CAM ZHZH L7-f% 3% (£d 1)

. CAD/CAM Z#HEH L7-f% 3t E (210 2)

. KHESREF RS X OXE - e 7T AMEK (D 1)
. KHEEREFRB X OXE - e 7T AMERK (2D 2)
. KHEEREFRB X OXE - e 7T AMERK (2D 3)
. HEEREFRB X OXE - e 7T AMEK (2D 4)
V2 b—XIZXBH T e T AEEMR

10. BEEMTEE (0 1)

1. BENTESE (F02)

12. MEEFHZFE (20 1)

13. MEFHFEE (70 2)

14, BUE L7285 ORI - KGR

Ve A

OO0 Uk W+

*—J— K Keyword

NC NI, NC TAEHEMR, 52N, FE#EFHH1 (CAD, CAM, CAE, NC machining,

Precisieio machinging)

BEDEDHA Course
Policy

TN« FHAEA R L OBEIE H OfF D%, & H T RoTHEME IR 2%
L, K- L7 e 72 AOER, TR L 2 8ES Lo Tigho
FEEEH 2 T 5.

HEERUSERE Text
and References

THANeL., (WMEIISLTTY » METHIZEEZT D)

&K Counseling

HEHABICEERRO Z L.

HER - BIEFT MmO AiEF
Grading

BYEEG O - NC 7 77 A (30%), BUWEEN (30%) 38 K OMU/ESR &,
FICHTH LR — N GHIIT —Z Okl E b ETe) (30%), REICKT S
B0 A (10%) TR L, A,B,C, D, F ® 5 BECHAET 5. DLLEZEK
ET5.

FM1th Others

L




BFERBRX% Category

JedmAHAER Advanced Specialized Subjects/ Elective

{#FHE:E Taught Language

HAGFE ( Japanese )

BEXMRZERUVUEESE
Intended Departmentd&
Year

PR T B K

Mechanical Engineering

BEFBa— K Code

M751

Z%% B4 Course Name

AR T2 Frim Advanced Bioengineering

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FH] - A0 4 FRERR
SGCESE S

BE{I# Credit

2

HLE4 Instructor

=Ry FE Z4%  Prof. Hiroshi Takamatsu, takamatsu@mech.kyushu-u.ac.jp
BT FAl ##Z  Prof. Yoshinori Sawae, sawa@mech.kyushu-u.ac.jp

T 4% Z4% Prof. Susumu Kudo, kudos@mech kyushu-u.ac.jp

(o A #EHER  Assoc. Prof. Tetsuo Yamaguchi,
yamaguchi@mech.kyushu-u.ac.jp

HE B #EFdx  Assoc. Prof. Toshihiro Sera, sera@mech.kyushu-u.ac.jp
ik BHE HEZZ  Assoc. Prof. Kosaku Kurata,
kurata@mech.kyushu-u.ac.jp

FEHEERT Lectures (part-time)

[Bi&5t Prerequisite

mL

REDHE Summary

AT, EmBEl LOERICET 5 &m0 F AN RE T 5iE#E.
Lectures on advanced technology for bioengineering, life science, and
medicine.

2AKNDHEBE Course
Objective

B B OEME B AK T, EWFE L OERIC T % RO
FHZ SV THERT LIC LY, AR TERE MRS 2R 2R 5.

BERlD=ZEBE Specific
Purpose

Btk T2, {b 1%, MBI, @o b E2 Rl Lo AR T E4m
BpIcBI T A RO Ny 7 2RO A EET .

2% 5tHH Course Outline

HIBE - RERR O WS ()
MDA A A D=7 A (THE)

AIRHTF Z v Ot & AREAE GER g
WEA T T bR F AT =7 2 GEHE )
BHEE TMEt O R ERE & ERMEI~OIS A GRS Eakem)
MDD, DFoni-b GEE )
ERBEICB TS T4 ReY— (B
HBRICHESY 7 N AT =27 A (1A)

9. AROBEER IS GRH)

10. F 7 WD 7= DA F kB (GER EhEkhN)

11, MRERE A 1 2 XA A~ T V) 7 v GER ST
12. ATREIfi@ERiT o2, BIE, Kk GEW EiELm)
13. E{RZWrEEE O L S IREA~OINH GER Ehighn)
14. N Tligegs T5 (GEH Ehafkhil)

15. KUEN O EE ()

S A

*—7J— F Keyword

NAFZ =T VT, N"AFT T/ ad—, NAFAD=T7 R

BExEDEDHA Course
Policy

BMERFEEZ W THEREB IR ). WEAT Y 2 —/WTREERT 5.

BHERUVSERE Text
and References

BEREIIRETIRT.

= EHH Counseling

M LI O MBI LTI, EFA—/72 ECHEBREZFRNIZH D
b, BEMEETZIIMT 5. B, MmEFOHE ISR L TIXETF
A—)VCHED Z L.

RER - BIEFT B D A EF
Grading

fEml, LA — RSERE B, 2FFEREO 3 5 ® 2 UL EIHE L7z 2k L 100
S s TR 5. 60 JSLL ETEKK.

FD4th Others




KEIRNF—DRATLER

Department of Hydrogen Energy Systems
(Global Course)



BEERBRXS Category

FAE PR A AR Advanced subject/ Elective

{#EFEEE Taught Language

HAGE ( Japanese )

REMARZERVZES

KFETRNF =V AT AHH (KFEZFLF—V AT ha—2R) EL14E
Hydrogen Energy Systems, 1st year of Master’s Program(Global Course)

BEFBa— K Code

M801 /IM801

¥R B4 Course Name

Hydrogen Energy Engineering (k&= /L ¥ —T1.%)

AEEA

BEAERUVHBZRHRSE
Term

BERE - EPHEE - B

T Fall Semester
BHIFF¥E Lecture

B Credit 2
i itz Prof. Koyama koyama@ifre. kyushu-u.ac.jp
AR Bz Prof. Matsumoto ~ matsumoto@i2cner.kyushu-u.ac.jp
R iz Prof. Akiba e.akiba@mech kyushu-u.ac.jp
(BT B (HEEA) Prof. Ito kohei@mech.kyushu-u.ac.jp
Yer K #Hiz Prof. Sasaki sasaki@mech.kyushu-u.ac.jp
- Ae)il iz Prof. Kitagawa toshi@mech.kyushu-u.ac.jp
BHHAA Instructor 2] Btz Prof. Sugimura sugi@mech.kyushu-u.ac.jp
I Bz Prof. Tsuzaki ktsuzaki@@mech.kyushu-u.ac.jp
[EER) iz Prof. Nishimura  snishimu@mech.kyushu-u.ac.jp
=i H iz Prof. Takata takata@mech.kyushu-u.ac.jp
B Wz Prof. Kohno kohno@mech.kyushu-u.ac.jp
AL Bz Prof. Kohno kitahara@mech. kyushu-u.ac.jp
BI&5 Prerequisite 7L N/A

REDEEE Summary

KRBT RV —HITIC B 2 BRI, RS, VAT AHICONT, A=A4
A CTENiI %5, This course lectures elemental technology, fundamental doctrine
and system technology on hydrogen energy.

2AKNDHEBE Course
Objective

KRFEZ RN —HIFICEAT M E L BT 5 & & I, FREmIEOBIRKFE =R
XF—tEZzEHTHOOHEMMER EIC O W THELZIED 5, Students clearly
understand the recent trends and technological problems in addition to the basic
concept of hydrogen energy system.

BERnDFEEBE Specific
Purpose

2% 5tHH 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)

*—7J— F Keyword

optimum design, energy conversion, properties, numerical simulation,

BEDEDHA Course
Policy

BAG T % 2 MO RV CHBEB 45,

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

ZRERUSERE Text
and References

SEXEIIIRETIRT.

The references are specified in the class.

= EHH Counseling

AN ETHRAREZEIN bahED L kEOZ L.
Contact us with appointment through e-mail.

RER - BIEFT B D A EF
Grading

BEITFFETR I b d. MY (LR— ) 25588 oi, HIRERO S Z 60 &,
HHEEZ 40/ LT, 100 AR THGT 2. 60 KL TEH.

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

AR H AR Advanced  Subjects /Elective

{#FHE:E Taught Language

458 ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KRBT RV X— AT AEY E LR 14
Hydrogen Energy Systems, 1st year of Master’s Program (Global Course)

BEFBa— K Code

M802 / IM802

Z%% B4 Course Name

Clean Energy Technologies (7 U — =3 /L ¥ —HliF5qm)

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FKH) - RE Fall Semester + TBD
#E 2% Intensive Course

B3 Credit

2

HLHE4 Instructor

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

[BI&5{t Prerequisite

72 L N/A

BEOHE Summary

7 ) = X —HANIC B 2 BURIBERR O Setmi) b By 7 A

Advanced topics on heat and fluid flow related to clean energy technology

2AKNDHEBE Course
Objective

7 ) = R —HANIC BT 5 B R L0l b ey 7 ARSI L
W&y, 72V —razx ) F—ICHlT5MBEMRICCH 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=EBZE Specific
Purpose

7 =X — 2T LD 5B IRRT R O EH R B A ERSS
%. Acquire the practical applications on heat and fluid flow in clean energy
ssytems.

2% 5HHE 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

BEDEDHA Course
Policy

BlAT 7 % A NEOEEZHWGERZB 29,

The lecture will be given using an original materials

HZRERUSERE Text
and References

N/A

= EHH Counseling

P FRAT 2SR [E] D3 TRd

HER - BIEFTE D A iEF
Grading

REFFGEELITARE TR IS, VAR— M EEIZE Y 100 A TR
fliL, 60 MLl EEAtkET 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.

ZD1th Others




BFERBRX% Category

=EEMFBAER Advanced Subjects /Elective

{#FHE:E Taught Language

HAZE ( Japanese ) /Z:EE ( English )

BREMNREZERVEESE
Intended Department&
Year

KRIRINF—PRTLER
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M803/IM803

Z%% B4 Course Name

Materials Strength (%1 #38E =)

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

%80 - R Fall Semester
BEEZE Lecture

B3 Credit

2

HLHE4 Instructor

RIEFES. S Prof. Kaneaki Tsuzaki
ktsuzaki@mech.kyushu-u.ac.jp

[BI&5t Prerequisite

L NA

BEOHE Summary

ERZEHDE LEREMBDONENREOEREZRET S.

Introduction of mechanical properties of materials.

2AKNDHEBE Course
Objective

MHEOEYE, RME, EMLZLVICHKEOEARRRZEMEL, MARERRS
~DIGFEZES A, Acquire a basic idea of strength, ductility, and fracture, and
then application to materials design.

BERlD=EBZE Specific
Purpose

MR OFIEERET, BERET, WRRETD-ODNZRHEOERIBEESTT
5. Acquire the knowledge of mechanical properties for stiffness-limited design,
strength-limited design, and fracture-limited design of materials.

2% 5HE 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 wabble: 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©CoOoO~NOO O WNPEF

*—7— K Keyword

ERMH, HWMEEE Bt SRE EE RER

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

BEDEDHA Course
Policy

RETHERT D
The lecture will be given in English.

BHERUVSERE Text
and References

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

S E+85% Counseling

PLEF/LEVGEERE, EEANER 16:30~17:30, HHRHEEICT. =12
L. BF A -G ETHRERZRMICHT b EbENE, CORYIZHLT.
16:30-17:30 every Tuesday at W2-727.

HER - BUESTID AiEE
Grading

BREQIEETHE LGNS BREEIREOND, BEEZ 60 K. LR—
POREBZ A0 RELT, 100 RiERTEHMET 4. 60 AU ETER.

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.

ZD1th Others




BFERBRX% Category

EEHPRLH AR Advanced  Subjects /Elective

{#FHE:E Taught Language

HAGE ( Japanese ) /#FE ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KFEZRNX =V AT AHIL
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M804 / IM804

Z%% B4 Course Name

Tribology (h 7 A A m T —)

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FH - ORHE 2 FFER (B AGE %)
Spring Semester * 1st Period, Thursday (English)
W Lecture

B3 Credit

2

HLHE4 Instructor

HSL— #fZ Prof. Sugimura Joichi
sugi@mech.kyushu-u.ac.jp

[BI&5t Prerequisite

72 L N/A

REDEZE Summary

Fo AR Y — O AT ROV CRE AT D . W R AR L
R EATH & & BIT, B LR R ERT,

Lecture on fundamentals of tribology, with exercise and report assignment

7

2AKNDHEBE Course
Objective

MTA R a =R ERT D& L BT, SRRSO EIEZ D
ZEOEBEVEAHMRET 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, BER, REBERED N T AR e U — O R
EEMSL, MBICBTD N4 R Y —MERRICEHTE 2858 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% 5tE 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

0 30 Otk Wh

©

F—7—F Keyword

Tribology, Friction, Wear, Lubrication, Surface, Contact

BEDEDHA Course
Policy

BRELREPICRATL27 ) MR VERETD.

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

S E+85% Counseling

U B ERIZEEMHRO Z &
Contact the professor.

RER - BIEFT B D A EF
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.

ZF M1t Others

72 L N/A




BEERBRXS Category

EEE PR HARIN Advanced  Subjects /Elective

{#EFEEE Taught Language

HAGE ( Japanese ) /#FE ( English )

BRENRFERUVEEE
Intended Departmentd&
Year

KFEZFNXF— 2T KEIY
Hydrogen Energy Systems(Global Course)

BEFBI— K Code

M805 / IM805

¥R B4 Course Name

Heat and Mass Transfer (BW)/E % 8hq)

EEBEH Sub Title

BREAFERVHABZEIRE
Term

BERE - EPHEE - R

FH - AW 2 BjBR Spring Semester « 2nd Period, Monday
HERE Lecture

Bifi# Credit

2

HLE4 Instructor

EH Rz #dz Prof. Yasuyuki Takata  takata@mech.kyushu-u.ac.jp
James Cannon ###% A. Prof. James Cannon
cannon@mech.kyushu-u.ac.jp

[BI&5{t Prerequisite

7L NIA

REDEEE Summary

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

2AKNDHEBE Course
Objective

FHTEEDRVWEAB LOWEBHONEZFESZ LICXY, BT 1
TAORHB IO XL F —IZET 2 MEMBIIZICH TE 28I E2E& 5.
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, MEEE BB E TS HE R, B I OS e
ENDOEMM 7B N A21EST 5. Acquire the basic idea of mass transfer, phase
change heat transfer and its principle, and the radiation heat transfer.

2% 5HH Course Outline

Introduction to Mass Transfer (Prof. Cannon)

Fick's Law of Diffusion (Prof. Cannon)

Steady State Diffusion (Prof. Cannon)

Transient Diffusion (Prof. Cannon)

Convective Mass Transfer (Prof. Cannon)

Exercise on Mass Transfer (Prof. Cannon)

Vapor-Liquid Interface and Phase Equilibrium (Prof. Takata)
Surface Tension and Wetting (Prof. Takata)

9. 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)

NG RA~WNE

F—7— F Keyword

Mass Transfer, Heat Transfer, Condensation, Boiling, Radiation

BEDESHA Course
Policy

BRELIORMT F A MEOERZ W CEREZI IR .
The lecture will be given using a textbook or original materials distributed in the class
and/or available at the Dept. Web site.

BHERUVSERE Text
and References

HRE: ISMET XX b U —X URETE), HE. TOMOSEXE TR
R

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

S E+85% Counseling

R EGRWGG A RE, MiEAKRER 16:30~17:30, HY4FE=EICT. 2L,
B A=A ETHREARZFRNI bE0ENE, ZORVIZHLT.
16:30-17:30 every Wednesday at Room 635 or 627.

RER - BIEFT B D A EF
Grading

HE (LAR—F) 2o, HREBROSEEZ 50 &, EEZ 50 AL LT,
100 sl A CREl3 2. 60 RLLETEHE.

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

ZF M1t Others

1~6 [ IEmaddR, 7~14 [ XmBERP/ HEY L, LYo —x e r/m—3ra
— ADREZIGEIZLVATFTIT).

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



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

BFERBRX% Category

EEHPRLH AR Advanced  Subjects /Elective

{#FHE:E Taught Language

HAGE ( Japanese ) /#FE ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KFEZRNX =V AT AHIL
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M806,/1M806

Z%% B4 Course Name

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

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FH - KIE 1 B[R Spring Semester * 3rd. Period, Thursday
B 2% Lecture

B3 Credit

2

HLE4 Instructor

el #4%  Prof. Kitagawa Toshiaki toshi@mech.kyushu-u.ac.jp
EBMME UEHIZ Associate Prof. Watanabe Hiroaki
whiroaki@mech.kyushu-u.ac.jp

[B1&5{4 Prerequisite

72 L N/A

REDEEE Summary

B, RO RIS DN T, RISVET A J15 8 L OYRBED 2K
B X R¥ETD.

Lecture on Reactive Gas Dynamics and Combustion.

2XKDHEBE Course
Objective

O TT 2 DEGRARRIREREE, AL ROSFHED @ B R ik A 15 L, MR
IR T& 5887175 9. Acquire an idea of dynamics of reactive gas.

BERlD=EBZE Specific
Purpose

TIRA B L OIEBURBE DO B, RBERME, KRZEHOEBEMFRZEST 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

© 00 30 Utk Wi

F—7— F Keyword

Reactive Gas, Combustion, Flame

BEDESHA Course
Policy

AT ¥ A MEOERZ MW THERLB ).

The lecture will be given using an original text.

BHERUVSERE Text
and References

ZHEREIRHETITRT.

The references are specified in the class.

= EHH Counseling

HM BB EIZTARERIR D HREHIS T 5.
Anytime at Room 530.

HER - BIEFTE D A iEF
Grading

BEFHFBE T I 2bns. Y (LAR— 1) P on, HRHAERO A
80 /R, THE A 20 /8L LT, 100 sl A CRllid 2. 60 mLLETAM.

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.

ZD1th Others




BFERBRX% Category

EEHPRLH AR Advanced  Subjects /Elective

{#FHE:E Taught Language

HAGE ( Japanese ) /#FE ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KFEZRNX =V AT AHIL
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M807/1M807

Z%% B4 Course Name

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

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

A - KHE 1 FREF  Spring Semester + 4th
HHEZE Lecture

period,Wednesday

B3 Credit

2

HLE4 Instructor

HEA(E R #% Prof. Kijimoto Shinya, kiji@mech.kyushu-u.ac.jp
B R ##Z Prof. Inoue Takumi, takumi@ mech.kyushu-u.ac.jp
FRIGHENEZAZ Associate Prof. Mori Hiroki, hiroki@mech.kyushu-u.ac.jp

[Bi&5t Prerequisite

72 L N/A

REDEZE Summary

BEMIREN R L OBRFIC DWW T ORARNE 2 T2 RETH.

Lecture on Mechanical Vibration and Acoustics.

2KXKDHEBE Course
Objective

PR E) & T B0 B2 S L, e b & ICIREERE O - fiffr7e &
D REEMIGH TX 288/ %2%#% 9. Acquire an idea of mechanical vibration
and acoustics.

BERlD=ZEBE Specific
Purpose

B IRE) & H S B O R L 70 D 1 BHEROKRE), 2 A MERORE), H&
T, BEREHIAE o B ik 2 &5 5. Acquire the knowledge of vibration
and noise of mechanical system.

2% 5tE 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

*—7— K Keyword

Free vibration, Forced vibration, Noise, Noise control

BEDEDHA Course
Policy

AT 2 MEOEBZ AW THEREZB I ).
The lecture will be given using a distributed document.

BHERUVSERE Text
and References

SEXFEIIRERIRT.
The references are specified in the class.

= EHH Counseling

BEETHR. BT A—LTOTHNREE L.
Any time at instructor's room. It's desirable to make an appointment
before the counseling by e-mail.

HER - BEFT D A iEF
Grading

BEITFFETB I 2bhd. WIERRBRO 5 E 60 5, ERFFRITOEE - LR
—FE240 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




BEERBRXS Category

EEHPRLH AR Advanced  Subjects /Elective

{#EFEEE Taught Language

HAGE ( Japanese ) /#FE ( English )

BRENRFERUVEEE
Intended Departmentd&
Year

KFETZRNX =V AT LHIL
Hydrogen Energy Systems(Global Course)

BEFBI— K Code

M808/1M808

¥R B4 Course Name

Computational Intelligence (F& &NHE)

EEBEH Sub Title

BREAFERVHABZEIRE
Term

BERE - EPHEE - R

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

Bifi# Credit

2

HLHE4 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
Xy NT =27, BIRT LT Y XLE) RO EETFE, HEmTFE, @i -
FETE, RECTFEORERNEZ T 2R¥ETS.

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

B OB (L FIECRE(LFIEICET 2 A2 EG L, ZhbaxKicueRy b
RIS AT L DRGNS ORJEMFR IS TE 21 2% 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=ZEBE Specific
Purpose

2% 5HH Course Outline

R E

H1E FHEMAEDRIT  Introduction to Computational Intelligence
F2lm . FfEFHH  Numerical Calculation

H3M|: Y7 bharva—7 17 Soft Computing

HalE . 774w Fuzzy Reasoning

Fo5E: 77 4Hl41  Fuzzy Control No.1

Fell: 77 Y44l 2 Fuzzy Control No.2

F7IAl . NTHPRREEME (B Artificial Neural Networks (Introduction)
8l ANTARRREIERM (8 /@i-1)  Artificial Neural Networks

(Learning/Adaptation No.1)
oMl NTrhiRE M (8 s 2)
(Learning/Adaptation No.2)

B1O0FE: NTAREEIEME OSH)

Artificial Neural Networks

Artificial Neural Networks (Application)

#1100 BT ATY X1 Genetic Algorithm No.1
#5120 EEATATY X2 Genetic Algorithm No.2
%130 BEHT e ST I 7 Genetic Programming
14l EHBXOEL® Summary and Conclusions
F—J— k Keyword
BRDEDHT Course PR afERd 5 2 L. Please read the notice.

Policy

BHERUVSERE Text
and References

BEREIIRETIRT.

The references are introduced in the class.

= EHH Counseling

U BEEITTARRRY SIS 5.
Anytime at Room 436.

AER - BIEETED A EFH
Grading

BRETIFE T I 2biLd. WIRABRO A 60 A,
JE LT 100 Al A CRHE 2. 60 AL ETHH.
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— MO S E 40

ZD1th Others




BFERBRX% Category

FAH PR A AR Advanced  Subjects /Elective

{#FHE:E Taught Language

#iE ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KFEZFRNF =V AT AHIZ B 14
Hydrogen Energy Systems, 1st year of Master’s Program(Global Course)

BEFBa— K Code

IM809

Z%% B4 Course Name

Fuel Cell Engineering (FABHEH T.5)

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - R

T Fall Semester
BHIFFE Lecture

B3 Credit 2
i Bz Prof. Ito kohei@mech.kyushu-u.ac.jp
Yer K Bz Prof. Sasaki sasaki@mech.kyushu-u.ac.jp

L 2 LR M= Assoc.prof. Kitahara kitahara@mech.kyushu-u.ac.jp
=] .

HAHAE Instructor S HHER (HF5N) Assoc.prof. Shiratori y-shira@mech kyushu-u.ac.jp
W HeHZ Prof. Hayashi  hayashi.akari.500@m.kyushu-u.ac.jp
et. al,

BI&5&M Prerequisite | 72L NA

REDHE 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.

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% 5HE Course Outline

F—7J— K Keyword

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

BEDEDHA Course
Policy

BAG T % 2 MO AV CHEEB 45,

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

HZRERUSERE 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

WA=V ETHREARZFINTbEbED L kEOZ L.

Contact us with appointment through e-mail.

AER - BAEETED A EFH
Grading

BREFTIFE TR I RDN D, MY (LAR— 1) 38 60, BIRREBROSE% 60 51,
HE 240 8L LT, 100 i CaMiid 5. 60 bl L TE.

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

FER MR HA®I Advanced Subjects /Elective

{#FHE:E Taught Language

455 ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

Hydrogen Energy Systems(Global Course)

BEFBa— K Code

IM810

Z%% B4 Course Name

Hydrogen Production and Storage

#EEBEH Sub Title

REAERUVFEBZYSE

Fall Semester

Term Lecture
BERE -SPES - B
E{i% Credit 2

HLHE4 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{4 Prerequisite

None

REDHZE 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.

BErRnZEEBE 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% 5HHE 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)

0 3O ULk W

F—7— 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

= EHH Counseling

At the first lecture it will be given.

AER - BAEETED A EFH
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




BERBRX% Category

ESEEPELE (WME)  Advanced Subjects /Required

fEAEEE Taught Language

HAGE

(' Japanese )

BENRZERUVEES Intended

Department& Year

KFBEZAHNX— AT AHY
Hydrogen Energy Systems(Global Course)

BERBO— K Code

M811

2% B4 Course Name

KL
Introduction to Hydrogen Engineering

EEEE Sub Title

BEFZRURBEZHE Term FEH - KBER, 1R Spring Semester ¢ 1. Period, Wednesday

BERE - £TER - B ¥ Lecture

B Credit 2
i iz Prof. Koyama koyama@ifrc.kyushu-u.ac.jp
[N iz Prof. Matsumoto matsumoto@i2cner.kyushu-u.ac.jp
€ 3 Az Prof. Akibae.akiba@mech.kyushu-u.ac.jp
ik oz (HEEAN) Prof. Ito kohei@mech kyushu-u.ac.jp
(SN Hifz Prof. Sasaki sasaki@mech.kyushu-u.ac.jp

W Bl iz Prof. Kitagawa toshi@mech.kyushu-u.ac.jp

BSHRE Instructor i iz Prof. Sugimura sugi@mech.kyushu-u.ac.jp
Helig iz Prof. Tsuzaki ktsuzaki@@mech.kyushu-u.ac.jp
R Az Prof. Nishimura snishimu@mech kyushu-u.ac.jp
/& H Bz Prof. Takata takata@mech.kyushu-u.ac.jp
ATy iziers Prof. Kohno kohno@mech.kyushu-u.ac.jp
Bl HeHZ Prof. Kohno kitahara@mech.kyushu-u.ac.jp

BIs%H Prerequisite 72 L N/A

REDOHE Summary

KRBT RV —HIFIC B 2 BRI, KREFIC, VAT AECONT, =22 THE
i3~ %, This course lectures elemental technology, fundamental doctrine and system technology
on hydrogen energy.

Course

EHR0OHEBEER

KRB RN X—HIFITHT 2ME LGS 5 & & I, REMITEOFRSOKFE - N F—Ha%
FET D7D OEAMERE R IO OWTHMAED 5,  Students clearly understand the recent

Objective trends and technological problems in addition to the basic concept of hydrogen energy system.
@5 o % &BE Specific
Purpose
Al KFEOMEST (Zx A F—FIHOBR, B, = 3/LF —BEOREAT - f-EAT) Koyama,
Roles of hydrogen (Overview of energy, natural resources, history and perspective)
PaAE, BERERSEE (3 — VElF, =4) Hishimura, Functional materials (Sealing technologies,
Rubber)
FKIE, AKFEATEE BB, A7 L) Akiba, Hydrogen storage (Materials, Systems)
G, KFEFHT AT L (FC AT A, 2h3¥E, BEHE, KEH) Ito, Hydrogen Utilization (FC
systems, Efficiency, Water and thermal management)
e A, KFEFA 7oA (s, B, EMFE) Sasaki, Hydrogen utilization process
(functional materials, Electrodes, Electolytes)
JuE, BEXALFEE (FC B EMHT. AC A > B —4& > RA) Kitahara, Electrochemical analysis
B2 EHE Course Outline (Overvoltage analysis of FC)

RN B BT OKEHERR D
(Risk analysis)

)11, AKREFIR (BRBE. FEB. e, #8%) Kitagawa, Hydrogen utilization (Combustion, Diffusion,
Reaction, Explosion)

Hug, HEEME (Mifk. %242) Tsuzaki, Structural materials (Embrittlement, safety)

AR, KFERE (B, KEM., BVriE, FILE/KSE) Matsumoto, Hydrogen production (Reforming,
Water electrolysis, etc.)

il BRI (90 7162, Koyama, Fundamentals of molecular dynamics

T8 KFEWEOKFE O FARME) Hydrogen properties (Thermal properties and thermodynamics)

F%Ft. U A7 Fili) Sugimura, Machine design for hydrogen utilization

F—7J—F Keyword

8. kFEMHME (EEKESDNE) Hydrogen properties (Equation of state, and measurement
methods)
s, v, FIH, I b—var, BREE Mk

Production, Storage, Utilization, Combustion, Hydrogen embrittlement

BEDESHFA Course Policy

ALAi7 % A NEOTRE AV Cl R E B o780 .

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

BEERUSERE Text and
References

ZERE

KRFETZ AN MR — DRBEZ XN X HMENTE IR Tn =2 K, i EIA,
TR F GRS

References : Hydrogen Energy Engineering, A Japanese Perspective, Springer

#EH Counseling

WA= N ETHRARZ EGICT b EbEZ L

professor with appointment through e-mail.

, AYFHBERICTELD

Contact each

HER - BREHED A iESE
Grading

AZEREKO 350 2 FICHE LI b0 LT, LAFR— R, I=F7 A MEZLD 100 AlHAT
S L 60 Ll EAE AR L 3B, Weekly assignments and final exam are evaluated to students who
attend the lectures more than 10 days. The score for the credit is more than 60 out of 100.

Z D1t Others




BERBRX% Category

P AL H A Advanced  Subjects /Elective

{#FHE:E Taught Language

HAFE ( Japanese )

BREMNREZERVEESE
Intended Department&
Year

KRBTV F— 2T LEHE R 14F
Hydrogen Energy Systems, 1st year of Master’s Program

BEFBa— K Code

M812

Z%% B4 Course Name

kLS 25 4 Hydrogen Production System

EEEE Sub Title

BREFERUVHEZHSE
Term

BERE - EPHEE - R

K391 - /KIEE 3 TR Fall Semester, 3™ period, Tuesday
HERZE Lecture

BAfI% Credit 2
EEHES Instructor | IAARJREZIZ Prof. Hiroshige Matsumoto
[BIE5: Prerequisite 72 L N/A

REDEZE Summary

KRFRGE S AT LB L OKBEREEE L AT DTHOWTERERZAT 9, fERD
K= L X — AR OFRE & #7745, Hydrogen production system and social
system based on hydrogen economy will be learned. Challenges in the future
hydrogen supply will be elucidated.

2KXKDHEBE Course
Objective

KFERGE S AT DOV TEB 2255 & &b, BEEKR, =L

F—BRNO AT KBHESBEOERICH L THAFT 5, Earning
background knowledge for hydrogen production and to learn on the

hydrogen-based society from environmental and political aspects.

BERlD=EBZE Specific
Purpose

JBRBIK R ROE ST vk, AR KR RGE D71k, KFROE IR 2%, £
12 3072 2 AR FEROETEIC BT 2 ki 2 BT 5, A TOKFESHBED
BRTHEMET 52 LT BT F0VKFBESEEUR T TR E 258k L,
FUZ T 7 Gl e & fi R~ 2 B &\ O EGR A B9 5 . Hydrogen production
methods specific to feedstocks, techniques will be learned. Importance of
mechanical engineering for the establishment of hydrogen economy will be
recognized.

2% 5tE Course Outline

Kk E LGS 25 2482 Overview of hydrogen production system

BB BRERD 5 DKk FEHLE Hydrogen production from fossil fuel

EMEIZ X HkFERLE Hydrogen production via electrolysis

NS F~ A &R L= /kFERE Biomass for hydrogen production
Bk FHE Thermochemical hydrogen production

Jefihitt, JefbsEK 53 f# Photo catalysis, photochemical water splitting

T HRILX =R E CO2 PEH E Dk Energy efficiency and CO2 emission
KFEHS L DESFE Significance of hydrogen economy

BRELEMLBE S & k& fuel cells for hydrogen economy

IKFEABAEFE~D T J ) 7 L R Scenario and challenges

*—7— K Keyword

KRBRGE S X T I, KBHEEREE L AT N, KFEAT— 3, RIHES)
. hydrogen production system, hydrogen economy, hydrogen refueling station,
next-generation automobiles

BEDEDHA Course
Policy

ZEMED LAIBAAT XA NMEOERRF NI EZ HWCGERE1T O,
Text will be distributed at the lectures

BHERUVSERE Text
and References

VLTS UCTHAIT, $8ET 5, Specified if necessary

2E % Counsel ing

PR B8 S ICEAEFAR D Z & Direct consulting is acceptable

HER - BIERTED FiEE
Grading

JRAINAE3EEIR D 343D 2 LLEHE L=kt L, s, /7 2 b GEEH
IZA79) BLOLAR—=RMIED | BAERIC 100 A TR L 60 AL EZ
G &3 %, Attendance, small quizzes and reports will be considered for grading
those who have attend 2/3 of the lectures.

ZF M1t Others




ZERBRXS Category

EAEE MR /BN Advanced Subjects /Elective

{#FHSEE Taught Language

HAGE ( Japanese )

BERNRZERUVEESE
Intended Department&
Year

KFBTANF =V AT LHY ELRRE 1
Hydrogen Energy Systems, lst year of Master’ s Program

BEFBEI— K Code

M813

Z2E% B4 Course Name

IKERTEL > AT A Hydrogen Storage System

EZEEE  Sub Title

BEHFERUHESIE | k8 - A 3B Autumn Semester 3" Period, Monday

Term BER¥E Lecture

BERE -ShEE - BR

B3y Credit 2

BYHESL Instructor FKEEL S #HH¥  Prof. Etsuo Akiba e. akiba@mech. kyushu-u. ac. jp
[BI&5% Prerequisite 7L N/A

BEOHE Summary

KFEE AN F =V ZT JMIEBWTKEOREL LUHTEO B THW S
DB L AT AL TN T < LET,

Hydrogen storage is a key technology because hydrogen is gas under
ambient conditions. Methods, media and technologies of hydrogen storage
will be introduced.

2K DHEBE Course
Objective

R 2 1L Lok v AT A =3 F— LMD F e &2 55
& U, KB DUTIEBANTC BT 2 FREAIBE S & 7.5 2 & KRk 7 /L
X =V AT LAERFTDIOICHERIEHE TR EZHICOT LI L HIE S
LTWET,

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

ERlDZEEBIZE Specific
Purpose

i Cli, KEBLOKEZ RV X —|ZOWTHMA BB ZIEDTH BN
F9, BHOKFBITZ RNV F—THHZ LICBETHLIICLET, KE
DOYVEDEL I DR & 72 K B IFREEIEIC OV CRLA L, MMM Bl %
HOFERL, TNE L2 D BT 2L R - 5 FDL~ULT
WHTHDL I EEBIT, TNOLNFEE TR LB 5, WSy O % 3
EL WD ZEaERLET, BIG a2l Dl 5 2 L OoEEM, L, R
FELTHMBLTHELYZ EdhRbWE LTWET, 72, KFEEZHAWVWEH
AERTRET RV X —7p © ORFEEAT & F OISOV T H TR L £,

2% 5tE Course Outline

O KEBIOKFZFZ XX —IZBET 25O (1) Fundamentals
© KBRS 2 BT D 72 OIS MBS (2) Fundamentals
NS b Y (2) Thermodynamics and Chemical Equilibrium
MEHME (3) Materials Properties
FEE AT & Bfi# (4) Structure Analysis
KEZEORLEMGG (5) Fundamentals of Hydrogen Production
KBTI —OFH : #k L BFEL (6) Storage and Transport
K FE O EATER T T Hydrogen Storage and Transport
IKFBOWME L kTR (7)  Properties and Storage/transport
EHaKkE Likfb/k3 (8) Compress and Liquefied Hydrogen
©® /KFEHPEMEF Hydrogen Storage Materials

¥ (9)  Classification HEAE Performance

etk (10)  Structure & (11)  Reactions

& (12,13) Detailed Discussion of Materials

@D KFIZE D7) & IS HEAN (14) Applications

* &6 (15) Summary

SICI)

*—7— K Keyword

BEODHEDHA Course
Policy

T RLX— KFEELE X OKEER, KEITFEAE, IBHYV AT A
BoAT GBI EC LV 23 L OV 247 9. Hand-out will be distributed at
the lectures

HHERUSZERE Text
and References

FrlZ|EL  N/A

234K Counseling

PIEOFFE TRT, EARIZIZRER:, Informed at the first lecture

ER - BIEFTED A IEF
Grading

796 Fla AL B, VAR — bR 452 HIRRER IS L0 Rl 5,

Attendance et al. for 60 points and exam for 40 points

ZF Mt Others




BEFBRXS Category

EAEHPRRLE /130 Advanced Subjects /Elective

S EE Taught Language

HAGFE ( Japanese )

BEMNERFERUEESE
Intended Department& Year

KRBT RNLX = AT KHK L AE LR 1
Hydrogen Energy Systems, lst year of Master’ s Program

BEFMBa— F Code

M814

2EH B4 Course Name

KFEFIFH 72+ A Hydrogen Utilization Science and Technology

EE-EHE Sub Title

KERFH 7 v+ 2

REAERUVEAZHF Term

AW - AR 3 BFIR

BERE - £hiEx - B WEE

B2 Credit 2

BLNHEL Instructor e 2 RK—pk  Zd% Prof. Kazunari SASAKI
BI&% Prerequisite 2L

BEDOHE Summary

KFFM Y AT LOERTHDHMBRRIE T vt A2 wGE - il 5720 0%k
Waz, DL d<MHLET,

understand hydrogen utilization processes including materials issues, reactions,

This lecture introduces fundamentals to

and their control.

EAXDHEBEIE Course
Objective

BRI AT A, =X — TEEEOFMHEEE LR E L, 2)
EOMAEL e EOFEREN D R LT, HEEM LSRN B S T e A
BRALFEREODZRINVNF =V AT L EHFHT 57O LB R A2 2D
JET, o, IO NREFEMSKFERIESEOKFET RLF —HIICED X
FWHESLONIZT O NWTHE 2 F4,

mechanical, chemical, and/or materials engineering,

For students with backgrounds of
this lecture starts from
thermodynamics to explain chemical thermodynamics, chemical equilibria, chemical
solid Students
fundamentals to understand various hydrogen—energy-related processes including

kinetics, general and state electrochemistry. learn such

fuel cell reactions and hydrogen production.

BERO=EBE Specific
Purpose

IRBET O AAGOFF AN - FEREYE, BT D HEIRREIC OV TEREZ R -
. BHWCR T TEE & F D FIX R WEEEEME OB E B g RS
EWmREORAINEE) I 7 n 7 nv A LICET M ERD., T b
DR TR TR L7228 7e il L LT CXx 52 L2 LET,
RBIZ, TRORKRBREINTEBAA, ZRRT RV F = X7 KRS
"B ZD ETHHEIIT D, HENREEFHTHL Z LA ER L E X T
FELTH DO W EE X TWWvET, Students will understand fundamentals
in hydrogen energy, based on mechanical engineering background.

SE5E Course Outline

1. KEFMFHES~OEF L FE (1) Future hydrogen energy society
2. ZRILX—EJE L KFHE (2~3) Energy resources and hydrogen
3. KEFIHITH : 7ot &2 LB Hydrogen energy process and materials
WE OfEA L IRBE (4) Fundamentals of materials
{bFES)% (5~6) Chemical thermodynamics
fbF3MH5 (7) Chemical equilibria
b5 05 (8~9) Chemical kinetics
E5ALF (10~11) Electrochemistry
B A AR HEE (12) Tonic and electronic conductors
RHE 0D LR EE (13) Catalysts
4. KE\EFBHEA L8 Materials in hydrogen energy
4.1 PrEVEM E#8 (14) Fuel cells and their materials
4.2 KFEVRAT A EME (15) Hydrogen systems and their materials

W W wwwww
~N O Ol > W DN~

F—7J— K Keyword

L5215, ek, Bk Z D0, BAEIEM  Chemical thermodynamics,
functional materials, electrochemistry and their applications, fuel cells

BEXEnEHAH Course
Policy

BRELATA Feflio CGERZED H, WH, #REIT/NT A M,

Power point presentation using printed slides distributed.

BEERVUSERE Text
and References

<HRE> THEME) BEERERESR. (LFERA
<BEE> [PREFEMT AT L], J. Larminie & A. Dicks 2, FERIGHIN. A — 2tk

& 48 Counseling

CELS

EAER - BUIEETHED A% Grading

9 4 B2 R L K9 6 H 2 HIRGUR TG RTAN L 3

FDfth Others

AR TIX, KFBFHTHZOREBEL 2508 - Yo 2252 KRELL, TED
FForRod <AL EEZ TWET, KERAEROZERISAEZE
TR SND DRKFEFAHC AT L) Ok Gt T, KEFHLFORLE
EICHMNEND K ICRE S TWET,




EERBX% Category

FAH AL A AR Advanced  Subjects /Elective

{#EFEEE Taught Language

HAGE ( Japanese )

BENEFEERUVZESE
Intended Department& Year

KFETHNLF =V AT LHIL
Hydrogen energy systems

BFERBEI— K Code

M815

ZER B4 Course Name

KREFM AT A
Hydrogen Utilization System

#E&EBA Sub Title

BEFERUVHEBEZHE
Term

BERE - KPES - B

Tk Fall semester
BHIFF¥E Lecture

Bk Credit

2

HLUHEL Instructor

- FREE #d% Prof. Kohei ITO  kohei@mech.kyushu-u.ac.jp
- JEBIEH KB #I% Visiting Prof. Shogo WATANABE

BIE%& 1 Prerequisite

L

FEOHE Summary

IKFERI I, ROBEEMIC BT 2WHE, B, BRI 1 20, 27—V ghRkR
EaRHERL, KEFH AT MDD EHEL, A W THE T 5,

Lecture on hydrogen utilization technologies and transport phenomena appeared in
them. Exercises to calculate efficiency and merit of the technologies are assigned.

AT OKFEFIN 7' 1 & 25 TRAZERALELA 22 B, ARFERIHEARAEIC R
oA T o A2 B L, i x OKBRAEIRODREZFH L, ZEELED THA
T oML DBEAEERIES D Z L a AfRICREAED D,

R DOHEBE Course , ) A :

Objective Based on electrochemistry and thermodynamics studied in spring semester, student
acquire understanding of transport phenomena in hydrogen utilization technologies,
and the ability to estimate the efficiency. In addition, understanding safety issues
and feasibilities are assigned.

85 o%&EBE Specific

Purpose

125 E Course Outline

OPEFC 1281 5 /K& 1 Water management 1

@PEFC 12k} 5 /KEBE 2 Water management 2

@PEFC 1251} 5#VE# Thermal management

@PEFC (28T B i £ /) & #6227 A Optimization of operation pressure

G®DMFC N7 m & & L& Transport phenomena in DMFC

© A % 7 —NOM'E Properties of MeOH

@ODMFC &V F 7 hA A EME DO DMFC and Li-ion battery
®SOFC NEE7 kA, SOFC/— v YD ay /A v A7 LFEfli SOFC and its
combined cycle

OPRBHLEEE T Fuel treatment

/K EfFKFERE T 2T & Hydrogen production system

QK FRPEE 1L DO A LL#EZ Comparison between storage technologies
@%40#* %77 Fundamentals on safety technology

BZ 47 Safety evaluation

@% & Summery and conclusion

F—7— K Keyword

M— A7, flfk, BeME e
Trade off, optimization, Total efficiency, Safety

BEDESHH Course Policy

Bifi7 % A NEOBE A ClBA B =45

Lecture with handout

HBEERUSERZE Text and
References

HRE

c RELEML Y A7 A, J. Larminie and A. Dick 3, F&RIEHFR, A — Ltk
Fuel Cell System Explained, J.Larminie and A. Dick, Wiley

ZERE

+ Fuel cell engines, M. M. Mench, Wiley

T Counseling

B A=/ ETHR AR 2 FRNC T B abE O 533 BIZTIH L 2,
Anytime at Room 533. It is preferable to make an appointment in advance with
e-mail.

HER - EFHE DA EE
Grading

BREMBO IO 2 EICHFE LIz boId LT, I=7 A b, BRBREICLY 100 5
T CRlli L 60 LA L& GH L 9%, Attend the lectures than 2/3 to all lecture.
Students get the credit in this course, who marked 60 points or higher.

ZDft Others




BERBRX% Category

EEHEPRLH AR Advanced  Subjects /Elective

{#FHE:E Taught Language

HAGE ( Japanese )

BREMNREZERVEESE
Intended Departmentd&
Year

KFEZRNX =V AT AHIL
Hydrogen Energy Systems

BERBEI— K Code

MS816

Z%% B4 Course Name

KFETZRNF—HZT AT A
Hydrogen energy society

EEBEH Sub Title

BEAERUVHEBZRHSE
Term

R - BRI %

Fall semester/ Detail schedule on the notice board.

. _ ) LR

rth 45, . sHEZ L BE
BERE - KPHEE - RE Intensive course
BAfI# Credit 2

HLHE4L Instructor

FiE #F  Hd21E)> Prof. Kohei ITO et. al

[Bi&5t Prerequisite

72 L Nothing

REDHE Summary

AFETZRNE—L 2T LOFBEREMICONT, R, DIAEE, 2 LTI
REEE THMAT D, FEINOHFER D, a3 (Mlkib, FEHMb) .

FERBEOH 3 E T 5, TRAX—HNBIEE > TKEBEEMTOTUR &
KRBEIROBANIZEE L THE T REMER 2R T 5.

Experts lecture each specific technology in hydrogen energy. Process to reach
commercialization are explained in detail. Moreover, histories and
perspective on hydrogen energy are lectured.

2AKNDHEBE Course
Objective

IKFEBEE AT OESL PEELEREE, SR OEMIZHOWTET 5,
Acquire understanding history, commercialization and perspective on
hydrogen energy.

BERlD=EBZE Specific
Purpose

2% 5tHH Course Outline

OKFB= R /LX—DFEH . Histories

@kFEHRE, 12 7T Production and Infrastructures
@KkFEHE, 1275  Production and Infrastructures
@EBERIREIEM Stational fuel cell

GOEBERIREIEM Stational fuel cell

@M B # . Fuel cell vehicle

OBREHEMEEIE. Fuel cell vehicle

F—7J— K Keyword

BAfpase, —xF—i, FRsdE L

R&D, history, comertializaion

BEDESHA Course
Policy

AT ¥ A MEOERZHWTHERLB ).

Lecture with handouts

BHERUVSERE Text
and References

SZXFE

Fa b & LVWKEDOAR, NEDO B, KFETZFRLXF—HATH,
At

Only Japanese book.

H T 38T

= EHH Counseling

P FRAT 234 [E] O3 8 TRT,

The lecture charged indicates.

ER - BIEFTED A IEF
Grading

LAR— b, I =7 2 MEIZ X VREHIIC 100 s TRHAN L 60 AL A G &
T2,

Attend the lectures than 2/3 to all lecture. Students get the credit in this
course, who marked 60 points or higher.

ZF M1t Others




BERBRX% Category

EEEPAEH (WME)  Advanced Subjects /Required

{#FHE:E Taught Language

HAFE ( Japanese )

BREMNREZERVEESE
Intended Departmentd&
Year

KETFNFE—L AT LHE ELRR14E
Hydrogen Energy Systems, 1st year of Master’s Program

BERBEI— K Code

M817

¥R B4 Course Name

EE S 2224 T.% High Pressure Gas Safety Engineering

AEEHE Sub Title

BREAFERVHABZEINE
Term

BERE - FEPEER - BE

]

HEzEF Series of intensive lectures

BfI# Credit 2
B ES Instructor B LB #d% onoue.kiyoaki.852@m kyushu-u.ac.jp,
BI&5&M Prerequisite | 72L NA

REDHE Summary

KREFEZIZILO LT DBMEEN A OMWE LM, SETZAEZRMMPT 20551 7T 0
NG EEBE L%, SETAZBR OB KE L 72 55008, B ERRIMN, R
WZOWTEAMAT A MEZHWTEPHBEEATEST 5. £, BEHER T&ETA
WERZETE () ) LV ORBRE EE L, BRI %S9 2. This course
lectures general properties of gases and High-Pressure Gas incidents and Safety
Management Technology.

2KXKDHEBE Course
Objective

IRFFEDEENT AT D M, REEIEN 22O NCEET ARZER &G
L, EZFHER [EET A MEREETE (CEEW) ) L VOBRRESES 2 L2 HIEE
9 5. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

BERlD=EBZE Specific
Purpose

KRFBEDEET AT 5 B, RZEIHREN 2 b OIS EET AR ER 2815
L, EFRB [EET A RERTEEE (CTHEEWR) | LV OREEERL 2 L HfE L
9 %. Students clearly understand for High-pressure regulations, Handling of gas
and Safety technology.

2% 5HHE Course Outline

7@ Introduction
A AR ZEEH (1) High-Pressure Gas Safety Regulationl
EEH AMEZEHR (2)  High-Pressure Gas Safety Regulation2
KFBEOLFEA 2O FMZ BT 2 HaERE Handling of High-Pressure Gas
AT AN B9 5 EilF] Incidents
EET ALY (B 7 45 Te) Safety Training
KED—fAIMEE, KBDE 1 General properties of gases
KIRDCZESE . BRBE « /8% Definitions of combustion and explosion
H ALK Eh - AaEh - 778 Flow, heat transfer, and separation
MR T & SR EE | e A SEE A B MR Ak, mIE T A3 Mechanics and
Strength of Materials, High-Pressure Equipment Materials
PRZEBRENT - L2askat - BEL, R - PSRN Safety Management Technology1
HEEE PR BREE R, R ABED K - Hi Safety Management Technology?2
EIEHTADY A7 THAR L MZOUWT Safety Analysis Method
fak s, ¥ U o~y NEFIfEYT Risk Management
FLo

BO®IPLELOO

®&@eeEE

*—7J— F Keyword

EEH A High-Pressure Gas, Z44 P Safety Management

BExEDEDHA Course
Policy

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

BHERUSERE Text

SENE  @ET ARLHE
T, A AR ) [T ARLIERLE ) T 0 ARG IR B AT CREE -

and References Mtk 2R R RELE )
4B Counseling BEEAHRE T
SHER - G AEE | VA— b, I=FTAMECIVRAMIC 100 AR TREL 60 SLLEZAKET 5.

Grading

Pass for the score is more than 60 points.

ZF M1t Others




BEERBRXS Category

FEEMRL %I Advanced Subjects /Elective

{#FHE:E Taught Language

#EE ( English )

BREMRZERUVEES
Intended Departmentd&
Year

KBTIV =L AT LHY (KFEZRVF—V AT AT n—ba—2R) EHERL
4 Hydrogen Energy Systems, 1st year of Master’s Program (Global Course)

BERBEI— K Code

IM817

¥R B4 Course Name

EE S 2224 T.%% High Pressure Gas Safety Engineering

FEEEE Sub Title

BREAFERVHABZEINE
Term

BERE - FPEER - BE

kA Fall semester
2% Series of intensive lectures

B3 Credit 2
HLHEH Instructor +AE  3EEH$F  dohi.hideyuki.722@m.kyushu-u.ac.jp
BIE&M Prerequisite | 2L N/A

BEOHE Summary

KEZIZUD ETEHEMAETET ZAOWELL M, BIETRAZRDFVERICKLEL 725
Filk, REEBEHEIRICOWTEATT ¥ X FEEZ AW TEPHERPEATESET 5. This
course lectures general properties of gases and High-Pressure Gas incidents and
Safety Management Technology.

2XKDHEBE Course
Objective

KRFFEORENT AR 5 Fitmik, WLEHEERZEST 5. Students clearly
understand for Handling of gas and Safety technology and Safety management.

BERlD=EBZE Specific
Purpose

RFEDGEGET A ZTY ] 5 ARG, RZEREROEREZAFEE T2, Students
clearly understand for Handling of gas and Safety technology Safety management.

2% 5HE Course Outline

7@ Introduction
A A2 High-pressure gas safety act
EEXKOMEE, fHFE#H, 245% General properties of real gases, phase
equilibrium and thermodynamics
SARDACF G, BRBE « 1% Chemical reaction, combustion and explosion
TARDFEI & BYRE Fluid flow and heat transfer
=T AR & i High pressure equipment and control system
PR T © Safety Management Technology
FH B Incidents example
VDRI E U AY ~F— A b Safety analysis, and risk management

CICISICISICINCICIC)

F—7— K Keyword

EEH A High-Pressure Gas, ZZ445H Safety Management, ) A7 ~3x— Ak
Risk management, #4/)% Thermodynamics

BEDESHA Course
Policy

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

ZRERUSERE Text
and References

WELEOHFLE Text book for Physical Chemistry
EFEBIENLE LS MDA Understanding production sites (Keyword for safety
and stability)

EIEA AREHE [k, EIEH AR

2E % Counsel ing

FEEFEE AT Anytime

AER - RSB D A EFH
Grading

LAR—F, I=F 2 MEZLVBRAIIZ 100 SSTHEML 60 AL EE2AKET5.
Pass for the score is more than 60 points on tests or reports.

FD4th Others




BEERBRXS Category

EEHEPRLH AR Advanced  Subjects /Elective

{#EFEEE Taught Language

HAGE ( Japanese )

=, N h N N . —

BEXNRFERUVEES KEZFALEX - 2T LB Hydrogen Energy Systems,Master course
Intended  Department& | . .o

Year

BERBa— K Code M818

=ERIES Course Name | Jifk##  Fluid Physics

FEEEE Sub Title

BREAERVHABZEIRE
Term

BERE - EPHEE - B

AW - AW 1 RRIR, @ E

B3 Credit 2 HAfr
HLHE4 Instructor IR #d%  Prof. Masato Furukawa (furu@mech.kyushu-u.ac.jp)
BI&5 Prerequisite 2L

BEOHE Summary

JEREME 2 PEbD eV = 2 — N URIRIC R T DA BN S 2 B L, & OfEbT
BTN TEES.

In this course, the students will learn the basic knowledges and some
analytical methods on viscous flow phenomena of Newtonian fluids
without compressibility.

2XKDHEBE Course
Objective

PR A0 /52D — D> TH DRI FOMME L LT, REEFAIZ BT 2 Hnik
& EREIRRE 2 4% 5 .

BERlD=ZEBE Specific
Purpose

PSR AR D SERE A B U, JEiid L OVELIR, BEFVUE, BWIR, Mit/e 60

IR 31T 2 KPR B D EATIEIC DWW TEST 5.

2% 5tE Course Outline

. B ERE BEARE SR
. BERE oEE) RSy H R
10. JEiEERE

11. Sl si)eE

12. =Wl < B

13. WAL (E L)

14. &R

15. %k

1. KRR OME

2. RO & NE IR

3. KMERAEOERK (o - 2 b= 2 HERNX)
4. JBIE D R

5. HLmOEBA (Ls 2 LV ZIHFBRR) BIOER
6. ELIEEERR

7. ELmoET Ak

8

9

*—7J— F Keyword

KEVETEMS, JEE, &L, SERVUE, SLIRETOV, PERHAL, MR, Rl

BEDEDHA Course
Policy

FE L CERTICHAT D7) MTiE> TGl E1T D .

BHERUVSERE Text
and References

HEE: 2L
ZEE AR - S ERERL F TRMEIR O S5 (BRI

= EHH Counseling

HYHEBEICEZEORY, RERE, FEEE - BRIS TS, B A—NVEIILD
MR BB OHEFINE b % R,

AER - BIEETED A EFH
Grading

RER O L OHE Ol ZRE LT, 6 0l EezaKkeE 5.

ZF M1t Others

L



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

BFERBRX% Category

JedmAHAEIR Advanced Specialized Subjects/Elective

{#EFEEE Taught Language

HAGE ( Japanese ) /#iE ( English )

BREMNREZERVEESE
Intended Departmentd&
Year

KFETZRNX = AT LHIL
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M819/IM819

Z%% B4 Course Name

Fracture Mechanics (f%#E /%)

EEEE Sub Title

BREFERUVHEZHSE
Term

BEERE-SPHESR R

FH - KEE 5 B[R Spring Semester « 5th. Period, Wednesday
B 2% Lecture

Bi{i# Credit

2

HLHE4L Instructor

0 J§E] #dZ Prof. Noguchi Hiroshi
nogu@mech.kyushu-u.ac.jp

[BI&54 Prerequisite

72 L N/A

BEOHE Summary

EREATIOIMBOREELRERROIERNZ X T 2RETD.

Lecture on Safety Assessment System of Materials with Cracks.

2AKNDHEBE Course
Objective

TR 1553 B LSS AT R TR B ) 5 0 FERfE 2 145
WS D (JET7) WEEIZT 2 /) FRIRLRIZ BE T 5 ik & R gk
HHEJI%FE 5. Acquire an idea of safety assessment

G952 LITLY., MEOIE%E
ST

BERlD=EBZE Specific
Purpose

MBIOIS N D O (FE57) BRI 2 71 FRIFLaR 12 B 2 ik & &
DISHBENZESGT S, T7hbb, M#EIFTHWS K OBEE, Z O FHEiH,
KEDFREFICET 22 HGT 2 & &b, ZEOEME~DILHE) 258
WV, ENSOmMEAEHT 2R HIC TZ). Acquire the knowledge of

linear fracture mechanics.

Course Qutline

REEE

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

BlAT 7 % A NEOEEZHWGERZB 29,
The lecture will be given using an original text available at the Dept. Web
site.

BHERUVSERE Text
and References

ZHEREIREETITRT.

The references are specified in the class.

FEHRHK

Counsel ing

AR H 16:00~17:00, HYHE=RIZT.
16:00-17:00 every Friday at Room 548.

HER - BIEFTE D A iEF
Grading

=l ;‘:ﬁiuf“io‘:fcﬁbhé. Y (LAR— ) 2o, HWIFREERO KR
A& 60 1, HEEAZ408E LT, 100 /iR CTrHid 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




RERBRXS Category

Scimfl /IR Advanced Specialized Subjects/ Elective

{5 Fi S £& Taught Language

BHAEE ( Japanese )

BEMRZERVEESE
Intended Department & Year

KEIRILF—VRATLER EBLHE2E
Hydrogen Energy Systems , 2nd year of Master’s Program

FEHMBa—F Code

M820

2EH B4 Course Name

#¥REZ Fatigue and Fracture of Materials

E&HBER SubTitle

BEAZERVHEBFEHE
Term

BEHERE - EPES - BE

FH - AEAKR, BEEX
Spring Semester, 4th Period, Monday, Lecture

B GI% Credit

2 BA{sp 2 credits

HLHE S Instructor

EME ¥ A#ZZ Assoc. Prof. Hamada, Shigeru hamada@mech.kyushu-u.ac.jp
Wk AHE B Assoc. Prof. Hisao, Matsunaga matsunaga.hisao.964@m.kyushu-u.ac.jp

FE & 514 Prerequisite

T L N/A

Wi - BEYORETES L RERFICREGERNBLEEAAEERET S,

1;%%0)#&%% Lecture on basic knowledge and sense for strength evaluation and strength design of
ummary .

machine and structure.
2HRDOHEER BROBEREEZFES. 61T, ThAoZBULAFEEMEFEICEINT
Course Objective EEMNCFHMET A EEHICDTS.
BERO2EE - INFETRALENZEE, BE - EEMFTMICEATESLSITHS.

Specific Purpose

- FRRORRE - WIREZEML, FMEATE, REARATESLIITLS.

2% 5HE Course Outline

M EEZHER / Introduction

E#RYSRRE / Static strength

B4 2 JLIEFHRE | Low cycle fatigue strength

=R E / High temperature strength

BMEDILS DE LHEHLE / Statistics for strength
#¥leRE & %5t / Strength of materials and design

BIE - BE2F % / Measurement, observation method
EHIRE, EWEH / Fatigue phenomena, failure examples
S-N Bh#R, EHRE, UIREDEE, TEDR /

S-N curve, Fatigue limit, Notch effect, Size effect

10. FHEHDFEE | Effect of mean stress

11. JR7 EHER / Fatigue crack propagation

12. WuhNERH, uhRIEOEE | Effect of small crack and defect
13. E@EIEHTDIRF / Fatigue under actual load

14, F & & / Summary

©oNGO RN E

F—7— F Keyword

Wik, E£REH, X, BEFE KEFEHR SSETIL
Fracture, Metal Fatigue, Crack, Strength Evaluation, Failure, S-S Model

BREDEDH
Course Policy

WRESIVTOAD VR ZAVTERZTY. BEEESRETRLBRETO
E&HIT, LAR—FEEEZEET.  Lecture with blackboard and projector. Exercise
and report are imposed.

BHERUSERE
Text and References

BRE AL BET) U MZEEMT D), SERE  BRPICERENTS.

No text, the references are introduced in the class

FEFH&% Counseling

MERE, ZHHEZETITS. Asneeded.

HER - RO A EE
Grading

EREBRHD I FD 2 ULICHELLLOICHLT, HERELKR—F, EH
HERICK Y 100 miEmTEME L, 60 MU EZA#ET B, Attendance, report and
final exam are evaluated for the 2/3 or more attendance. Pass for the score is 60 points
or higher.

ZM1th Others

7L nla




BEERBRXS Category

JevmAl B /38R Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

3% ( English )

BREMRZERUVEES
Intended Departmentd&
Year

KB RN F =V AT KW ELERE 14
Hydrogen Energy Systems, 1st year of Master’ s Program (Global Course)

BERBEI— K Code

M821 / IM821

¥R B4 Course Name

Advanced Energy Engineering I (JC¥g= /¥ —Hiin 1)

#EEBEH Sub Title

Advanced Energy Engineering I (JCug= xR /L¥—HiiH 1)

BREAFERVHABZEINE
Term
BERE - EDHEE - GE

LrpRZE, B (2017 4 1 A TRIEZ TE)

Intensive Course, Fall Semester
(Planned date: around the end of January, 2017)

B3 Credit

2

HLHE4L Instructor

UMK % B R
HERR) 132

Prof. Dr. Bilge YILDIZ (=HF =2—t vV TR K¥

[B1&5{4 Prerequisite

7L N/A

REDHE Summary

MBI R MR T e v S U SO RMBAEIS TS L b, Tha gL
L7z X — M ERCREVEI 2 & T = XL X —F 3 ADOERFHICET 2
SR IC O W T OB ETRED 5,

Lecture on Inorganic Materials: Fundamentals and Applications

2XKDHEBE Course
Objective

MRS R OFPEHEF 7 O JEREFGR 2 & &1, BRHAN & 72 2 Jovm Lo e s i
FHFECHM CEX A2 LA HBELCWET, B, BEMEMZIZICD, =%
IS DRSEFTEROMET S A 2 2 @A B FIER T BT b ERD
7,

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

BERlD=EBZE Specific
Purpose

TR =T AT NIRGHTA M 72 BERGRAT R O ZE08E & IS IC W T O B
ZIRD D,

2% 5tHH Course Outline

1. BEZ[bZFEDERE (Principles of electrochemistry, and electrochemical
energy conversion)

2. PBREFER O SeuA Bk 5T (Advanced modeling and experiments for fuel
cell research)

3. B ER(LFAILIE (Electrochemical degradation of materials —
corrosion)

*—7J— F Keyword

7 Iy A BEERIGEME, EREREEM R, BT Iy T ey
~A 7T NRA A EUo— BREEH

Ceramics, Structural Materials, Functional Materials,
Micro devices, Sensors, Fuel Cells

Processing,

BEDESHA Course
Policy

LR TR THRM T 5, AT A Refio Tz D 5,
BRIDT X P ERT,

WEH., G

BHERUVSERE Text
and References

3 FIZ/RT, Textbooks and references will be specified in the class.

S E+85% Counseling

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

ER - BIEFTED A IEF
Grading

HUR A & LR — R TG L £ 7,

ZD1th Others

KFBZRNF =V AT DEHOFRGEO 5 S MR AT 5 B R 2 R D
L e &I, ol LR A BEE CHE CE 5 L0, AR HTE
LCWET, EFESEETOERD D, Bl#E BRI OWTIL, Bld#Em
DR ZfER LTSN,



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

BEERBRXS Category

JevmAl B /38R Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

455 ( English )

BREMRZERUVEES
Intended Departmentd&
Year

KRBT F— 2T LHE | B 1F
Hydrogen Energy Systems, 1st year of Master’ s Program (Global Course)

BERBEI— K Code

M822 / IM822

¥R B4 Course Name

Advanced Energy Engineering I (4= g/ LX—Ha11)

#EEBEH Sub Title

Advanced Energy Engineering I (4= /X —Ha11)

BREAFERVHABZEINE
Term
BERE - EDHEE - GE

EPEE. RY

Intensive Course, Spring Semester

B3 Credit

2

HLHE4L Instructor

Dr. Romeo P. Glovnea (University of Sussex, JUMNKZEE E#HIZ)
AL —#d% Prof. Sugimura, sugi@mech. kyushu-u. ac. jp

[B1&5{4 Prerequisite

7L N/A

REDHE Summary

B BEICHBKT D b7 AR e U—Il o0 TR T 5,

Lecture on tribology for saving energy and environment.

2AKNDHEBE Course
Objective

b7 A Rva P —D il O & WA TN, Bt AlRe et S S~ T 12
TRNLX—LREREDTZDOD N T4 Re U—0EEHET 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.

BERlD=EBZE Specific
Purpose

N Z A R r T — DT DO & AFTEE TN, B I e et S S~ T 7o
TRAE—LBEREDT DO kT A R D— DR R,

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.

2% 5HHE Course Outline

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

*—7J— F Keyword

FT7A AR Y — B, =X — KFE, K- K\
Tribology, Environment, Energy, Hydrogen, Surface/Interface

BEDESHA Course
Policy

EPRIRK - Fb CIMT 5, AT1 R TRz iED 5, W,
BHINT 2 L EBRT,

BHERUVSERE Text
and References

P2 RT, Textbooks and references will be specified in the class.

S E+85% Counseling

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

ER - BIEFTED A EF
Grading

HUR A & LR — R TG L £ 7,

ZD1th Others

KIBZRXNFX =T AT LAER OISO 55 MEEHI I 1T 2 BEREIN
DOEfRZRD 5 & L BT, i LEolem il 2 RFE CHR C& 5 K 9 1T,
AR EHRELTWET, EHHEREXNCOE/MDZ D, Bl HKRHI DWW T
I, B OB REZHER L TS0,




BFERBRX% Category

JeiEBl B /3#IN Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

HAFE ( Japanese )

BRENRFZERUVEES
Intended Department&
Year

KBTIV F— AT LAHIY Hydrogen Energy Systems

BEFBI— K Code

M831

Z%% B4 Course Name

KB T —EEM B2 Structural Materials in Hydrogen Energy System

#EEEHE Sub Title

BREAERVHABZEIRE
Term

BERE - EPHEE - R

R KBE 2 IR, 1@ %3 Spring Semester, 2™ Period, Tuesday, Lecture

Bi{i# Credit

2

HLHE4 Instructor

DARR #h1E #4% Prof. Masanobu Kubota
kubota.masanobu.304@m.kyushu—u.ac.jp

[Bi&5t Prerequisite

72L None

BEOHE Summary

Materials for strength member of hydrogen energy systems such as fuel cell vehicle
and hydrogen refueling stations could suffer from hydrogen—induced degradation of
material strength. The effects of hydrogen on tensile strength, fatigue strength,
fracture toughness and so on will be introduced.

2AKNDHEBE Course
Objective

Learning of fundamental knowledge of hydrogen—induced material strength

BERnDFEEBE Specific
Purpose

Understanding mechanisms of hydrogen—induced degradation of material strength
from chemical, physical and mechanical aspects using fundamental knowledge
learned from the lectures of strength of materials, solid mechanics, engineering
materials and so on.

2% 5HE Course Outline

R RO EZEEME Importance of design of structural members

5. &EE I LKFEDO M Fundamental knowledge of metal fatigue
JKEES Various modes of hydrogen—induced fracture
SIIREFMEIC R T2 /KE D2 Effect of hydrogen on tensile properties
KEMALHAE  Mechanisms of  hydrogen—induced degradation

1.
2_
6.
7
8.
9. REFOEMEMFL Basic knowledge required for the design

10. AREEEMELKZDRZEE  Effect of hydrogen on fracture toughness
11. SCC  Stress—Corrosion Cracking

12-14. B OMTERE Topics from the latest researches
15. £&%  Summary

*—7J— F Keyword

Hydrogen embrittlement, Design of structural members

BEDESHA Course
Policy

N —RANERZRLY £, A, DNSRFREEZFRLET.  Printed

presentation files will be distributed. A quiz is given at the end of every lecture.

BHERUVSERE Text
and References

DEXEDKFELER] RHAIED, WHEZEEE, KEerto L8 MEE
=, WHERH

Reference books: Y. Fukai, Suiso to Kinzoku, Uchida—Rokau—Ho, in Japanese

M. Nagumo, Suiso Zeisei no Kiso, Uchida—Rokau—Ho, in Japanese

S E+85% Counseling

N EEITHRL TS

Please contact the professor if you need

AER - BAEETED A EFH
Grading

The score is given by considering scores of quizzes and the final examination to those
who attended the lecture more than 10 days. The credit will be given to those whose
scores are higher than 60 out of 100.

ZF M1t Others

2L N/A




# £ # H
Category

X %

JeiEBl B /38R Advanced Specialized Subjects/Elective

£ H § i&8 Taught
Language

H A

( Japanese )

BERNFPEERVE | KETFRNVF—U AT LK, EHEIE 14

F =% Intended | Hydrogen Energy Systems, 1st grade in master course
Department& Year

BRE®MHBEI— kM2

Code

EER B4 Course

Name

KT RV —HEREM B Advanced Materials in Hydrogen Energy System

AEEHE Sub Title

BREAEZRUVRHEE
HZ Term

ERE-K£4E
& - iR

FKH] Fall Semester
BHEZ¥E  Lecture

B{I# Credit 2 HAfT
B M4 % B %L | MR i Zd% Prof. Shin Nishimura

Instructor nishimura. shin. 691@m. kyushu-u. ac. jp
B B % #|72LNA
Prerequisite
Ay, @ rRFOR#LMH L, KBEZRVF—V AT A, ZXLF 07 - BT A

REDHE Summary

AW HINTOD D B AEREMEM BN BT 5 by 7 R &7 5.
Overview of organic chemistry and polymer science and research topics of hydrogen energy
systems and energy conversion devices.

EHROHFBRRE

Course Objective

BT, @ TRTOEMNPLHREL, KBFZRLX—V AT A, ZXVX—I7E « BT

A4Z~®K%@%W%ﬁ%?étw®%%%ﬂﬁ® A EELT 5. T E THBEE,
m o TRFFEEROR B ZBE L TWARWEAELZEIT 5.

In order to understand the polymeric materials for hydrogen energy systems or energy

conversion devices, basic knowledge of organic chemistry and polymer science will be

given.

BHozFEBER

Specific Purpose

KT IV X —HEREM B 2 BT 5 - D OFIL:, BT RRORE A HET 5.
Basic knowledge of organic chemistry and polymer science for understanding materials
in hydrogen energy systems will be given.

® X &t @
Outline

Course

—

. JF# Introduction
. BALEY OIS & f54S Structure of Organic Compound and Chemical bond
. JEFHE &Sy FEDE Atomic orbital and Molecular orbital
. AbEFR & 4% Chemical formulae and nomenclature
. TV OWERME LS ORI Structure and Properties of alkanes
B FOFFE & Fi# Classification of polymeric materials
oy 1 DS Structure of polymeric materials
= O « /7 F & Molecular weight of polymeric materials
E/\?O)%}EE’J%F@ T AR Glass transition phenomena
T OB R - KG9 Viscoelasticity
. /l’ﬂ‘/{ﬁ%@c'/\?* Ton—conductive polymer materials
2. TZRVF LM - BTFERT S A AT B D HERERE
Polymeric materials for energy conversion
3. =AM Rubber elasticity
14. KEZFILEF—I T DTHO DI DEEREM B

Polymeric materials for hydrogen energy system

== = O 00N O Ok W

—

F—7J— K Keyword

AL Organic Chemistry, M4+ Polymers, T R/L¥—F /31 & Energy Devices

2 ExEDEOHA
Course Policy

BOAAERIB LA T A REHWTHERZED S, #H, MREBINT X N &,
Lecture materials will be shown in the classes and documents will be distributed.
Exercises will be given in the classes.

ZHMERUSERE

Text and References

BEEIIEENT 5. References will be shown in the class.

FEMRH

Counsel ing

KERHIA — NV ETHANEATES 2 ENEE LV,
JioU 4. Anytime in Room 626-1.

HESICEEPIIRER, MR - BRI

Please contact by an email.

ER - BREF DA
%% Grading

#) 40% % HIERB L OVINT 2 b, K 600 E IR E 721X LR — MLV REaRHET .

attendance points and 60% final exam or report points will be evaluated.

40%

ZD1th Others

Hrlz72 L N/A




BERBRX% Category

Sehiakl HAgR Advanced Specialized Subjects/Elective

BB B Taht| o nese )
Language

% Intended Department&
Year

KB FRNX— AT AHI Department of Hydrogen Energy Systems

BEFBa— K Code

M833

®EHR B4 Course

Name

KFEL XX —BRAT Hydrogen Electrochemistry

EEEH Sub Title

BREAZEZRUVRABZHY | B - KE Spring Semester, Schedule to be announced later.
% Term LR Intensive course
BEREX-EPER-B
icd
HAfI% Credit 2
" = < HILEA #Hf%  Prof. Koyama koyama@ifrc.kyushu-u.ac.j
BSR4 Instructor | AT % Prof. Ha};ashi hailfashi.akari.gOO@m.kyui}I})lu-u.ac.jp
[B1&%& Prerequisite | 72 L N/A

REDHE Summary

BRSO EM 2 EARFE RNV F— LD PROVBEREY AT AR
T DHIEH - s - R LOG R E DS, S BICERIEFOFERFIEICONT
T D.

Lecture on electrochemical processes closely related to hydrogen energy
including both fundamentals and electrochemical experimental methods.

2ADHEBE Course
Objective

B0 BB O R 2 BRI, KB RLF—IZBE T 5 ER L IEE 2
5. BABELUS « IR - WA R EERIE TSR D M B L O
NODOHEZ R E 272 U AT DRIEOIFRLCE R FIEIZ OV THES.

Understanding of electrochemical processes such as charge-transfer,
diffusion, and adsorption for interpretation of systems properties and
experimental observations.

@B A o =x&EB &
Specific Purpose

KK TIE, BRULF %, BRBENINZ T Y - RUG - BEIBLE - MO
HFNEANCEET 27 E L TEEGT LA HIELT5.

Understanding on electrochemistry as a holistic discipline including
thermodynamics, charge-transfer reaction, mass-transfer and materials.

2 % 5t B Course

Outline

OKFEzxLF—LEXILY  Hydrogen energy and electrochemistry
@ Ffirsm &G Equilibrium and kinetics

@ESRIFETaEA L LTOWFE - JEikiEFE Adsorption and diffusion
@EMF GO R Fundamentals of electrode surface reaction
®Butler-Volmer ™3, Butler-Volmer’s equation

©BREHEM > A T A~FEARJFEE~ Fuel cell: principles

OBRELEM > AT A~FEERI) T 7' 1 —F~ Fuel cell: Experimental approach
OKFZ RN F—DEEL Perspectives of hydrogen energy

F—7J— K Keyword

B, Tk, T -

Electrochemistry, energy conversion, electrocatalyst

BEDODEDHA Course
Policy

BlAi7 ¥ A MEOERZHWCHERLIB IR .

Lecture based on handout texts.

ZHERUSERE

Text and References

%% [X #(References) :

T hRUR EYLEE, TIRBHE - PR ES  BR, BEEFFEA

Atkins’ Physical Chemistry, P. Atkins, J. De Paula, Oxford University Press
< REFEM Y 27 A, James Larmine + Andrew Dicks, 74— 24t

Fuel Cell Systems Explained, 2nd Edition, J. Larminie, A. Dicks, Wiley

ZEHE# Counseling

BT A— /L7 E KO = L. Contact via e-mail.

HER - BUERME D A iEE
Grading

3D 2L EICHIE LI DI LT, =7 A, LAR—MILVFHMET 5.
Those who have attended more than two-thirds of the classes will be evaluated
on the basis of mini-test and reports.

ZF M1t Others




BFERBRX% Category

JedmAHAER Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

H AR

( Japanese )

BREMRZERUVEES
Intended Departmentd&
Year

KRBT R X = AT AEY E LR 14
Hydrogen Energy Systems, 1st year of Master’s Program

BEFBa— K Code

M834

¥R B4 Course Name

PRELE ML > A7 & Fuel Cell System

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE-FPHEER -

FKHA - KHE 1 B5R Autumn Semester *
¥ Lecture

1st Period, Wednesday

B3 Credit

2

HLE4 Instructor

tE  JRE HEHIE Associate Prof. Tatsumi Kitahara
kitahara@mech.kyushu-u.ac.jp

Bi&5t Prerequisite

72 L N/A

REDEZE Summary

IKFE 2R LT D RBFEIT = 2 L BN mLS, EroIvia il
DARECTH L Z b REROB IR E L THRF SR TWD. T Z TIIREE
M AT LofEE, R, BEXUbLFRNEER SICHEE L HEREEITD.
Lecture on electrochemical principle, thermodynamics, performance
characteristics, and water management for fuel cell systems

2KXKDHEBE Course
Objective

PRELEML S AT L oG, R, 2%, EXULFRELER EOEMEEHE L
WRBLFE M 2 FH N T o)L I — 2R B 2 ek & TREMRD IS T & DRE 75:
#£9.

Acquire the basic concept of electrochemical principle, thermodynamics,
performance characteristics for fuel cell systems

BERlD=ZEBE Specific
Purpose

rw S (B L 72 B s, UL, WHEBE), GHAER SICBY S e
BHTLL L0, BETDRBEORIIGHTE 2N EZHITOT 5.

Course Outline

REATE

e o]

251 [E]  BREFEM O IERE L JFFE(1)  Introduction of Fuel Cells (1)
2\ BREFE O JERE L JFFEE(2)  Introduction of Fuel Cells (2)
3| BEFEDOE ) %(1) Thermodynamics of Fuel Cells (1)
%4l BErEmOESXILF(1)  Electrochemical of Fuel Cells (1)
%50 REHEMOESIEF(2)  Electrochemical of Fuel Cells (2)
%6 0] BREHEMOF L Characterization of Fuel Cells

% 7 18] fREMBES IR Membrane Electrode Assembly

% 81al . W AJLHE Gas Diffusion Layer

¥ 9lal : #/NL—4% Separator

H 10 KEHE  Water Management

1 108 BB HREIER  Fuel Cell Vehicle

%1 20 EEHREEM Residential Fuel Cell

%1 3\ ER B EIEM  Direct Methanol Fuel Cell

F1 4l EHBEIOELE Y Summary and Conclusions

*—7J— F Keyword

BREFEM, EX LT, Fl  Fuel Cell, Electrochemical, Characterization

BEDESHA Course
Policy

HReER oz L.

Please read the notice.

BHERUSERE Text

and References

SEREIIRETIRT.

The references are introduced in the class.

S E+85% Counseling

Y HEEITTARER R Y KIS T 5.
Anytime at Room 535.

ER - BIEFT B D A EF
Grading

REFTRAAFE T I b D, HRRBRO S8%E 60 4,
40 L& LT 100 Rl CRH 9% . 60 JALLETEE.
The course is conducted in Japanese. Assignments (40 points) and final
exam (60 points) are evaluated. Pass for the score is 60 points or higher.

LR— NEDEEE

ZF M1t Others




BFERBRX% Category

JedmAHAER Advanced Specialized Subjects/Elective

{#EFEEE Taught Language

HAGE ( Japanese )

BREMNREZERVEESE
Intended Departmentd&
Year

KFETZRNX =V AT LHIH,
Hydrogen Energy Systems(Global Course)

BEFBa— K Code

M836

Z%% B4 Course Name

hZ A A v P —%5 Advanced Tribology

EEEE Sub Title

BREFERUVHEZHSE
Term

BERE - EPHEE - B

KA - R Fall Semester *
¥ Lecture

Bi{i# Credit

2

HLHE4L Instructor

J\AKRFIFT #E#d% Dr. Kazuyuki Yagi, yagik@mech.kyushu-u.ac.jp

[BI&54 Prerequisite

[FIA4 R —F— M804) | ZIBIEFEATHDLZ &.

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 TR IS EAFIC W TEA5S. Acquire ideas of advanced tribology, and
understand the multi-disciplinary approaches in researches and engineering
practices.

BERlD=EBZE Specific
Purpose

NI AR e =MD S 21272 h, b TARe Y — O L HFICET
LD Ny 7 AN EERIZEY #HTr. Study current researches and
technologies in tribology on the basis of knowledge of fundamentals in
tribology.

2% 5HE Course Outline

1. FZ74ARuv Y —ou5tHEn Recent progress in tribology

N7 A AR v o—IZ8F 5 HEi 1 Analytical techniques in tribology 1
N7 A AR v o—I28BT 5 Hdfr 2 Analytical techniques in tribology 2
7 A AR v o—I28T 5o Hdr 3 Analytical techniques in tribology 3
. VORI E A Techniques to measure lubricating films 1

. ¥R ORI E A Techniques to measure lubricating films 2

. WM OREFI Techniques to measure lubricating films 3

. VR OFT B Advanced fluid lubrication

SR SRATE M O BB Advanced elastohydrodynamic lubrication

. EEE ISR DGR 1 Failures of lubricated surfaces 1

. EEEIC R DGR 2 Failures of lubricated surfaces 2

a—7 ¢ 7kt Coatings

. T AF ¥ U TEIN Surface texturing

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

5. ¥ &% Summary

o = O 00N OO W
B wN = O

*—7J— F Keyword

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

BEDESHA Course
Policy

BATE R E NT =R MCEVEEEITY. BEHICLLZ T LB T — 9
IR L U — MERZFRT. The lecture will be given using handouts and
Powerpoint. Students are assigned presentation and/or report.

ZRERUSERE Text
and References

BERE LA - REIEE, PIAReY—, 2, HTEE
Reference: Yamamoto and Kaneta, “Tribology, 2nd Ed.”, Rikogakusha

= E K Counseling

M ERICESEMROZ &

Contact the professor.

AER - BIEETED A EFH
Grading

PRREEEO 35D 2L, EICHEL72bDICk LT, LAR— M LER - 7
I XY 100 AU S TRIAE L 60 AL EA A% & 35 . 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




BERBRX% Category

JeuiBl B /33 Advanced Specialized Subjects/ Elective

{#FHE:E Taught Language

HAGFE ( Japanese )

= ey S gy e

BEARTPERGEER | koewtorde—s x 7 alisk, ki 1 4

Yn ende epartments | iy drogen Energy Systems, 1st year of Master’s Program
ear

BERBI— K Code

M837

Z%% B4 Course Name

SeimEN T 455w  Advanced Thermal Science and Engineering

#EEEHE Sub Title

BREFERVHABZEINE
Term
BERE - EDHEE - RE

FKHA - /K2 B 5 FERE] B Autumn Semester - 5th Period, Wednesday
WS Lecture

Bi{i# Credit

2 BT

HLE4 Instructor

e PRz 8%, B IEAEWERR, AT TRHEER

Prof. Takata, Yasuyuki, Ass. Prof. Kohno, Masamichi, Ass. Prof. Hamamoto Yoshinori

[B1&54 Prerequisite

2L N/A

REDHE Summary

B, ARBVTRIT 0 D i FE 7R RS KOV O Sl Ze SN B9 A 4
I H O #% % 1T 9 . Lecture on advanced knowledge and topics in
thermodynamics and heat and mass transfer engineering.

2AKNDHEBE Course
Objective

B, AL OEEREMTHA R L, AL o#MEICETT 5 F
5% %55 Understand the basic theories of advanced thermodynamics and heat and
mass transfer engineering, and acquire the methods to solve various thermal
engineering problems by applying them.

BERlD=EBZE Specific
Purpose

B, BB T 2 MM OB G &, BRIk S
i 2 am U CHEiE AR 5. Acquire the advanced and specialized knowledges
in thermodynamics and heat and mass transfer engineering, and understand them
by introducing case study in thermal engineering.

2% 5tE Course Outline

—_

B D FEAMEE (5 H) 9. W - W A v i EAY)
1.Basic thermophysical property 9. Ab—/Adsorption refrigerator

2. /bt AR & A hE - (G H) 10. ¥ V) 2853 & 225G A (EAR)

2. Entropy generation and availability 10. Moist air and air conditioning
3. WYV B R b GRED 117 Vhy MEF (EAS)

3. Power plant cycle and availability analysis 11. Desiccant air conditioning

4.8 F570 )y = () 12. B 7-am A M GTEF)

4. Pinch technology 12. Introduction to quantum mechanics
5. RIRICH T 2 EOME (RH) 13. [EAR DB (T EF)

. Thermophysical property at low temperature  13. Thermophysical property of solid
6. (IR AR D ET ) 27 (15 H) 14. 1) RPBE O B T (T EF)

6. Thermodynamics of cold energy generation 14. Meas. of thermophysical property of nanomaterial
7. BRER O H 2ENE (B H) 15. w47 uF) I T O EE2F (T EF)
7.Cooling stability of a superconductor 15.Thermal science of micro/nano processing

8. 7K SUEAA R U (EA)

8. Vapor compression refrigerators

ol

*—7— K Keyword

Bk, PORE), AR X—, RIRLY, W - 2290, ®E&, ~A 7 a7 ML,
Thermophysical property, Thermal hydraulic, Availability, Cryogenics, Refrigeration
Air—conditioning, Adsorption, Micro and nanoscale manufacturing, Measurements

BEDESHA Course
Policy

1. FRROT—<IZ2OWWTO#HZFHA2IT 9. Lecture on the above topics
2. WELAN—bM&Eid. Requirement to submit reports

ZHERUSERE Text

= EHH Counseling

WMHHERICT, £ITLEEFA—/ITTITH. Anytime at instructors’
their e—mail

room or through

RER - BIEFT B D A EF
Grading

EIFERBDO 3D 2L FIZHE L2 DIZX LT, LaA—k ERERIZLY
100 AU S CEEE L 60 AUl EA A LT 5.

F Dt Others

A 72 S BEAH RS B e E BB AR L TR T S DO THERO Z &




BEERBRXS Category

JevmAl B /38R Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

HAFE ( Japanese )

BREMRZERUVEES
Intended Departmentd&
Year

KFTLRNF =V AT LEH ELHRE1F
Hydrogen Energy Systems, 1st year of Master’ s Program

BERBEI— K Code

M838

¥R B4 Course Name

T VX —B s Energy Policy

#EEBEH Sub Title

TRV X—BUR

REAZRUVHBZHF

HE (2017 4 1 A¥IAI~AEIEEZ T E)

Term EriER
BERE - ShEE - GH
B{i# Credit 9

HLE4 Instructor

TUMNKFEER B RiEIIE, =X —BUR - HUsEOR - FESEIRILEOR 0
FARBEORERE 2/~ Ex R—pl#dR (155 N)

Prof. Kiyoaki ONOUE and invited lecturers in energy policy, regional
policy, and industrial promotion study areas

Organizer: Prof. Kazunari SASAKI

[BI&5{4 Prerequisite

L

REDEZE Summary

KRBT FNF—IZIR ST, G722 0= 3 X —HIF OB & AR
A2, EZEMREY a o LIS, S HIZEN D Z KRBT 572D DEFBOR
OB FHRANBOR . FEEBUR, HIRBOR PN EE AR 2R, £/2. Zhvl
AT LT, BEFDEXES T OIEEL DA 5T, N TF ¥ —ZRBORE 50
To MR B RO 7R EE SR B | RAARER I 2 32 2 2 B A HANEIE-C AM B E Y a2
RIE, S DITEER B ERAVTEARE G f~DF ) Fon— R~ v 7EY
BRI, AERFETIE, HRAZRBARF S DS ET T =1L X — 58T,
ARG KA T 7 EFEEISSCEOR O & 0 7, EEFEEEED R/ L, BT
KNP, BROZRALX—DORREEZ D,

In order to understand energy policy including hydrogen energy,
and policies on industry, science and
and local governments play important roles. In this
future of energy in Japan from various
which are explained by many invited lecturers from
industry, government, and social scientists

national vision and strategy,
technology,
lecture, we consider the

viewpoints,

2EXKDHEBE Course
Objective

=X =W R id, BIZENZBIND HIUEEBR T 2D Tl &
FEDEICHESE LT, BIEROREENCED D BENDH D, ARFEFR T,
HEFER RN D | T RLF —BORCBIE T 2 BN BOR . PEIEEOR
AHETEDHXIITT D,

BERlD=EBZE Specific
Purpose

HASCHER @A 2 B 5, W REIEC BV R AR 7 8%, BHHE 2T
BETEXHLIOREHEFICOTHZ L 2T 5,

2% 5HHE Course Outline

1. RRBHESEBICTT - AARBFOE Y a v LHRIE, 2. o rL¥—
BRHERRS, 3. =R X —EREETEBOR, 4. =X —LEEEIR, 5.
NRUF vy —FREOR, 6. TRLX—LHEE, 7. EERLEEL-E
FRALHEME

*—7J— F Keyword

RRFTFLF—, EFHE, oL X —E0R XU F vy —FK

BEDESHA Course
Policy

ETHAACRIT Do AT NEEME > CRREIED 2, WH. ARl
CHRREL H— | 2R

BHERUVSERE Text
and References

Erze L

S E+85% Counseling

RER - BIEFT B D A EF
Grading

HUR A & AR — R TG L £ 7

ZF M1t Others

EPHERE A TOEROT D, EMEZ2BEH B RHCOW L, BEEmoER
AR L TLTEEN,




BERBRX% Category

JeuAl B AR Advanced Specialized Subjects/Elective

{#FHE:E Taught Language

3255 ( English )

BREMNREZERVEESE
Intended Department&
Year

KB R NLXF— AT LHIY E+ 14
Hydrogen Energy Systems, 1st year of Master’s Program

BERBEI— K Code

M839

¥R B4 Course Name

Hfff~=x A I Technology Management

AEEHE Sub Title

BREAFERVHABZEINE
Term

BERE - EPHEE - B

FH Spring Semester (http://qrec.kyushu-u.ac.jp/educations/program/)
L A/ R_X—=vay « X T A GRRE I T

I. Innovation management, Lecture room: Nishijin Plaza

I EEHHE, FEE=  RE

Il. Training seminar, Lecture room: to be determined

Bi{i# Credit

2

HLHE4 Instructor

TR FT TR 2R . TN EE.. TUINRF% B EdRAh
Professors of Faculty of Economics and Faculty of Engineering, Visiting professors
(36 AN) B+ #EZdZ (Coordinator) Shiratori: y-shira@mech.kyushu-u.ac.jp

[BI&5{t Prerequisite

72 L NIA

REDHE Summary

TRV T LIy T B A =D ) RNy s x VAN G
) (TR RETFOBLED S T GAE OB A Z 2551 5, Lectures of
“Innovation management” are given by QREC so that students can acquire basic
knowledge on the creation of a market from a standpoint of business administration.

- EEHHEIS L W KKRBEEBAN O E R D H Y T EfE . KFEBEEATO E
U A ARRSL O AIREME LRI DWW T L D B & L bIT%ET 2,
Scheme of hydrogen energy society is intensively discussed in the “Training seminar”
to study future prospects of hydrogen energy technologies.

2EXKDHEBE Course
Objective

AN a CRREOFEF OB E DB R T ) n Y — s =
T TV BUEN G HT IR T E 5 Z &, To analyze and interpret innovation
and change in corporate competitiveness in terms of technology marketing.

* KSR T R =R A D B FE By ) ORE 2 Bl AR L. AL~ OB &
ElZ21F %, To understand development trends and issues of hydrogen energy
technologies to foster conception abilities of students for practical applications.

BERlD=EBZE Specific
Purpose

FEICEHT 25 EHITOT D, IA—TFmeERETOT LBV R %
BUT, T 4X—NEHIZOF 5, Toacquire knowledge on commercialization.
To enhance debating skills through group discussions and presentations.

2% 5tE Course Outline

. £/ _X—= gy XA N A ) R=2arDITA4THA T, Bk
ERQHIZBWT, i bitigsd BT 5700 L~ A v R OFER
PR FiE7 Sz oW TEFEE T A, L. Innovation management: Considering life cycle of
an innovation, mechanism of generating revenue from a technology and management
principles and methods are studied.

I EEHHE - KFEBER O B2 R ARRSLO ATREMEPRVEIC W T 7 v —T T
— 7 &l L CHFZET 5, £7-. kI[E DOE F:{# 7 Hydrogen Student Design Contest
W7 )=V Z R VFXF— VAT A ERZT S, Il Training seminar: Prospects and
issues of businesses related to hydrogen energy technologies are studied in group
discussions. A design of clean energy system created in the discussions will be
submitted to “Hydrogen Student Design Contest” hosted by DOE.

*—7— K Keyword

FEERRE | B R AN, 7 v— 7R Commercialization strategy, Business
strategy, Group discussion

BEDESHA Course
Policy

TXA M EAWE#ER, S— TR, LB T —3 3, Lectures following
a textbook, Group discussion, Presentation

ZRERUSERE Text
and References

L £/ _X—2ay =RV A b V=7 U — - A—7(2002) [F ¥ X 5] Ak
£t 1. Innovation management: Geoffrey A. Moore “Chasm” (2002), SHOEISHA
Il SEAHHE - AR 11, Training seminar: Handouts

= EHH Counseling

Kl & OFER T OIS E 2 LTI T 5, Accept during lectures and
training course.

HER - BIERTED FiEE
Grading

CHEBERDOA ) R—vay e v RX VAL FOFE, KOEEHHEIZR T D
B, 7 =T HROEEETR OB S L RATHIT 5.

Scores of “Innovation management” and “exercises and presentations in the Training
course” are comprehensively evaluated.

ZF M1t Others




BFERBRX% Category

FLpERL A% Basic Subject/Elective

{#EFEEE Taught Language

P2zE ( English )

BREMNREZERVEESE
Intended Department&
Year

KRBT RNLX— 2T LHE B 14E
Hydrogen Energy Systems, 1st year of Master” s Program (Global Course)

BEFBa— K Code

M851 / IM851

Z%% B4 Course Name

B 15 J5Lh%$ % — Fundamental Mechanical Engineering |

EEEE Sub Title

BéPR 155855 — Fundamental Mechanical Engineering |

BREFERUVHEZHSE
Term

BERE - EPHEE - B

EH . Lecture

Bi{i# Credit

2

HLHE4L Instructor

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

[BI&5{4 Prerequisite

72 L N/IA

BEOHE Summary

KRBT FNF—V AT DEMOIEEZ 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 =2 2T DA O IR Z 729, MR, BGEH LR LM 2 B L,
KBZRXNXT—HMCEDOL I ITENED T ENTE 00 EMETRD 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.

BERnDFEEBE Specific
Purpose

M5, B L oR#EE22E L, KFE X -0 L CRE L 2 54
&, 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% 5tHH Course Outline

15O FEAE Basis of static mechanics

I SIS Property of stress

OTHOME Property of strain

J&71 & OT A RE£% Relationship between stress and strain
M E%E O FNE Process of machine design

FERE - SLE - BRBT - B ME & %t Relationship between capability, quality,
environment, economic efficiency and machine design

7. FEOEX LB O Load form and damage conformation
8. JLJ1#EH Stress concentration

9. FFRILTI L4 Allowable stress and safety factor

10. FREEFHHL Strength calculation

11. # U Screw

12. EEHEEE Seal system

13. EE¥E LM% Friction and lubrication

14. 1% Surface failure

15. ¥ & & Summary

ok~ wbdrE

*—7J— F Keyword

MBI, BRFF L%, 8. H15 material strength ,design engineering, strength, damage

BEDESHA Course
Policy

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

ZRERUSERE Text
and References

F EARE, MBI, FRACHIR Yukitaka MURAKAMI, Material strength,
Publishing Co., Ltd.

FempEZL, ARE ", [TEERERMGERET L7, P14 Motohiro KANETA and Yuji
YAMAMOTO, Basis of machine design, Rikogakusha Publishing Co., Ltd.

K B8R, BE S, BB Yukitaka MURAKAMI, Dynamics of elasticity, Yokendo Co.
Ltd.

Morikita

232K Counseling

eI~ 5, Correspondence as needed.

ER - pIEETE D HiEF
Grading

ERFERBO I 5O 2 EICHFE L bDIZx LT, bAR— N ERBRIZEY 100 5
Tifi sl CREM 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

FLpERL A% Basic Subject/Elective

{#EFEEE Taught Language

955 ( English )

BREMNREZERVEESE
Intended Department&
Year

KB FNX = AT LI
Hydrogen Energy Systems, 1st year of Master’ s Program (Global Course)

BEFBa— K Code

M852/IM852

¥R B4 Course Name

Fundamental Mechanical Engineering 11 (Bt T2 5emE 45 )

#EEBEH Sub Title

BEAERUVHBZHSE
Term

BERE - EPHEE - B

FKHR < R 7E Fall Semester
WHE 23 Lecture

BE{I# Credit

2

HLE4 Instructor

%y IEJE #EHPZ  Asoc.Prof. Masamichi KOHNO
kohno@mech.kyushu-u.ac.jp

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

[BI&5{t Prerequisite

2L N/A

BEOHE Summary

KBTI F =V 2T LEAMT O R 2728, B0 2R T2,
Lecture on basis of thermal engineering supporting hydrogen energy systems
technology

2AKNDHEBE Course
Objective

KRBT AN =L AT DEAR O I 2225, B PO SEHEZ PR, KFET
X —FHICE DI ENE D LN TELONEfRETED D, 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 RNF =V AT DEMOFEMEZ 729, B )P O ML PIREL, KFET
X =N E DINAEN T DN TELON R E DD, The goal
of the lecture is to understand the basis of thermal engineering to contribute
them on the hydrogen energy technology.

2% 5tHH Course Outline

1. HAMEELEH 0 L8
Overview Introduction to basic concepts and the zeroth law
2. B1EH] The first law
3. Z2iLH]  The second law
. XX —DOFHRAET ¥ -
Effective utilization of energy resource and exergy

N

5. B0 —f%EAF%R General thermodynamics relation
6. WAV A7/ Gascycles

7. KKV A2 Vapor cycles

8

A7 V2SS Refrigeration cycle and air conditioning

*—7J— F Keyword

TRF—, YA, #E Energy, Cycle, Refrigeration

BEDEDHA Course
Policy

FREREL LITAATE B F I LR B I OEHE 21T,

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

ZRERUSERE Text
and References

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

232K Counseling

Btz 5 hes 9%, Correspondence as needed.

HER - BIERTED FiEE
Grading

AR D35 D2LL FIZHFEL72b DITRL T, LR —hERBRIZED 100
S R CREHIEL 60 LA EA B ET 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




BFERBRX% Category

FLpERL A% Basic Subject/Elective

{#EFEEE Taught Language

P2zE ( English )

BREMNREZERVEESE
Intended Department&
Year

KRBT RNLX— 2T LHE B 14E
Hydrogen Energy Systems, 1st year of Master” s Program (Global Course)

BEFBa— K Code

M853 / IM853

Z%% B4 Course Name

BéPR 15 5LH%$ 55 = Fundamental Mechanical Engineering 111

EEEE Sub Title

B 15 J5Lh%$ 55 = Fundamental Mechanical Engineering 111

BREFERUVHEZHSE
Term

BERE - EPHEE - B

EH . Lecture

Bi{i# Credit

2

HLHE4L Instructor

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

[BI&54 Prerequisite

72 L N/IA

BEOHE Summary

KRBT FNF— L AT DEMOIEMEZ 72, WL, MmO ZHERT 5,
Lecture on basis of fluid engineering and fluid machinery supporting hydrogen energy
systems technology

2AKNDHEBE Course
Objective

KRBT RNF =2 2T DA O IR Z 729, AT, AR O JLAE 2 BEE L,
KBZRXNXT—HMCEDOL I ITENED T ENTE 00 EMETRD 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.

BERnDFEEBE Specific
Purpose

KBEFNF = AT DEATORMEZ 729, FRLY, bk oo JL 2 Pg L,
KBZRNXT—HMCEDOL I ITENED T ENTE L2008 ETRD 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% 5HH Course Outline

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

£/ & AR 0> Y By Balance between surface force and volume force
B ELRAFH] Law of conservation of mass

HEB) AT Law of conservation of momentum

TR —{R{FHI Law of conservation of energy

FNEREAL & NERIEAL External stream and internal stream

FEELEI Similarity rule

B RO Loss of raceway system

VAR O f1: 95 & 2h= Work and efficiency of fluid machinery
TR O VEBFE Operating principle of fluid machinery
TR O ReEdh#R Characteristic curve of fluid machinery

FLE REN S Anomalous flow phenomena

PRARERE Fluid noise

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

©ONDOA WD

=
= o

e
oo

*—7— K Keyword

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

BExEDEDHA Course
Policy

FRERES L IFRMERFIC L ERBS L OEEZIT O,
The lecture will be given using assigned books and original texts.

BHERUVSERE Text
and References

H EHERL, SRR, THAHM O FERE ), = o %k Masahiro INOUE and Yoshihisa
KAMATA, Basis of fluid machinery, Corona Publishing Co. Ltd.

RERLL [0 7o NOFiL A L5, #%#E5 Toru FUKANO, Fluid engineering for
beginners, Shokabo Publishing Co., Ltd.

2E % Counsel ing

eI~ %, Correspondence as needed.

HER - BIERTED FiEE
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 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.

ZF M1t Others
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