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Modeling of an Underwater Vehicle and the Depth Control with Root Locus Technique

Ryota MATSUMOTO  Seiji IWAMOTO So WATANABE Akira NAKAMURA

In recent years, the ocean attracts our attentions increasingly to investigations of natural resources and the
mechanism of an active fault, etc. In the job in the sea of the large depth of water where a diver cannot do it, we
have to depend on a manned submarine boat, or unmanned ROV and AUV. When controlling the motion of an
unmanned underwater vehicle, it is important that the motion characteristics are understood first and that a control

system is rationally designed next.

From the above backgrounds, in this paper, we derived the equations of motion of six degree-of-freedoms of a
cylindrical type underwater vehicle, and carried out the simulation about fundamental vertical motion (surging,
heaving, pitching). Furthermore, using the root-locus method, we determined the parameters of PD controller and
confirmed that a good depth control performance was obtained.

Keywords : Underwater Vehicle, Equations of Motion, Euler’s Angle, Root Locus, PD Control, Depth Control
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“Jun-Kozo-Sen” and “Ita-Oma-Chip” of the Ainu Race

Seiji INWAMOTO

We can investigate the history of Japanese boats by the archeological survey, going back 10,000 years ago.
Especially, the shipbuilding process of the semi-construction boat called “Jun-Kozo-Sen” that had appeared in the
last part of the Yayoi Age is not known in detail, and historical relics are few except for several ship-type clay
images, called “Funagata Haniwa” in Japanese, and the excavated remains.

By the way, the shipbuilding courtesy and the shipbuilding process of “Ita-Oma-Chip”, the semi-construction
boat of the Ainu Race without character culture, might be handed down by oral instruction. I think to be able to
obtain a lot of knowledge of “Jun-Kozo-Sen” by investigating the traditions of the Ainu Race.

This paper presents the investigation and discussion of the ship building process of the semi-construction boat
mainly by reading and comprehending “Ezo Seikei Zusetsu” as life and culture records of the Ainu Race living in

the Ezo district in the last part of the Edo Period.

Keywords : Shipbuilding Courtesy, Shipbuilding Process, Archeology, Jun-Kozo-Sen, Ainu Race, Ita-Oma-Chip
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Bkfz 2 > ) NiGAR KR DZEFEZFEIZRIZT Sloshing DFE

AN

Effect of Sloshing on Boil Off Rate of Liquid Hydrogen in Spherical Tank

Satoru ODAHARA

In order to develop the hydrogen energy usage technology for the next generation, it is an important issue to
reduce a boil off vapor rate, BOR of liquid hydrogen LH,, in a container of a tanker, obtained by abundant wind
turbine electrolysis from overseas. In this study, a swaying sloshing oscillation experiment was conducted with
using an acrylic spherical container. The movement of liquid surface of the water in the half-full spherical tank was
recorded by digital camera. The response of wave amplitudes for several frequency ratios was measured under the
conditions of the several oscillating amplitudes. The wave amplitudes of oscillating spherical tank were able to be
predicted by first modal linear analysis. In addition to the sloshing phenomenon, thermal forced convection
phenomenon between the tank wall and liquid surface was roughly estimated as a coupled problem. The BOR can
be larger with intense movement of liquid surface in the spherical tank under the resonant sloshing condition. The
importance of carrying out the actual proof examination using renewable energy power generation equipment was

also discussed.

Keywords: Liquid Hydrogen, Boil off Rate, Sloshing, Spherical Tank, Swaying, Swirling, Thermal Convection.
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[TARFFICIER &

Thd. LH, OEMELHFIZ DOV T ORFZEEHLEO00 ¢
72/, Sloshing |2 & 2 BEsNOE N EE I L OHKTE

ZEENC AT HIFFEIINASA D MHEEM E LT
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WU Lans, MIIORT LI RZ =700
Z v H—"T 20 BT T RS 5 IR X
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EUBETRINDEDT, EKEFLZND Sloshing (2 &
HHEZACBLIG DRI N5 O IKFE = 10 L B —H AR BR %
ICE > T TEETHD.

RSO X LH, 27 F ok Bk L —F—0
Sloshing BLGZ B3 2 MATHUMFFE 21T > T\ 5.

F72, LNG (2T LH, AR EITHEMAEH -V
10 {512 b 722 5 DT, BEAFED LNG Biffia 54512 L
O EHERERE O LH, D738 &% W KRS 2 203 &
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L AT,
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JNHEE 1

Length: 330 m

Breadth: 64 m

Depth: 26 m

Draft: 14 m

Main Engine: 40,000PSx2
Tank Capacity: 200,000 m’
Distance: 22,000 km

Speed: 20~25Kt

Boil Off Rate: 0.2~0.4%/day

Fig. 1

IZEBE, | ROBEIT— FORITHE B LI BIEMRENT
2 K> CHEBROERIE % & 5 #FH ORSE THEE T
XHZLEBWHEME R, KEX LI OEA
Sloshing T K DBEF ~DOEEEITIZ L A LA TR0,
LR D 2 o 7 DRI CTdo 2 BEH O —-272)3 Sloshing
Pl THD. LL, BEmICHEERTIIA UL & bR
IR OBREL 7 > 7 3 L < SEBNT 5 2 LIZ L AR
AR BRI & b2 ) ME O EE e Sfaz T
OHEET A EIFEELEEZS.

—J7, FHBROEE D X 5 B ORAERE D
WERES) & X220, W Bk X o —OGE Tt
H M OB RFZENZ ALK 35 Sloshing IZ L > TH 7N
DOIRTEBCF AL A & D 2 T2AF3EIIE & A B,
T, WATHICERRBIC L » THEBENBD T 5 LK
DOEAREE N L, & h—OREERE & S8
THERBENRZ DEMRENRSHD. Lz -T, 2D
MR TR TR E DA TR BTN T 7 e —F
HEEROT, HOERE - RE L7 - BAL 7O H
WOBBRHRE L TELXDLERNDD.

Z 2T, ARAFZETIIET A D D LH, O ik %2 18
EL, EROBRICRIE S 72 HERIE & > 7 @ Sloshing &
LM bo2ENCEH L, LH, OEMAEENES)C
fEH 7% BOR ORMES  HIEZRETH. £,
AR DOERIE # > 77 D Sloshing (2 L 2 i R HRIE % F25R
FIZEHRI L, BRIEMRAT OHEE 7L DS PEIZ DN TR
FEL7=.

B, BAKFEOEREH DOV TIL LH, DA T
72 EREKTE - BANA RTA4 K- TrE=T72 1M
DR TOFENL IS TNDNR, LH, b
TRV F—EERRE OO TR AR & 25
HInzZ koL

General arrangement of liquid hydrogen tanker

Fig. 2

Cross-section of the tanker

G0

2. B2 > AD Sloshing [Z & 5 & HEEE)

BRI & 7 IR IE B O Jik 5 72 RIS REAT AR D 3
FNEETH S, 22T, AFETIEE 1 KE—FDAH
WCHEH LTk ofl & L CTLLF @ Budiansky
(1960)"7 D %5 B 55 < BB MRHT Ok 5 %2 R L
TRIEMRNT 24 5. BB & v 7 3T AN 8 58
il 71 % 20T D556 O #HR i OBEH 2R 9 I & glm]
N TOAXTRIND.

fi+w,*n =F (1)

T 2T, w BRI Z 7 Wikin#RE) O [E A A IR #h 4K
[rad/s] CLA FORXTEFR S ND.

Wy = An% ()
g VXESIMEE /), R BB X v 7 O [m], A,
13X 2 TKEE h[m] & BEAEE 2R & DKIEE h2RIZ X - T
AT 55 1 KE— FOBEAETHD. £z, FITH
NE B DT OWIRIAER T 2 E A NIHE F1[m/s*] T

h

X=X sinwt
—_

<«

Oscillated spherical tank with non-full liquid. 7 :Wave
height amplitude[m], #/2R: Water depth ratio, Xj: Osc-
illated amplitude [m].
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5. ADIFTHEOFFOEH =R F—RT iy
VTRV X—|ZH-3 < Lagrange FFER)> 5 E )Tz
HEE R TH D, WEOEARE)T— NMaEE G,
D, & L, REOEENEN %X = X, sin wt[m], HIEEE %
X = —w*X, sinwt, wZIMEAEEKrad/s]E T2 & F
UL FoRXTREND.

F=1,a (lg—:) X = Fysinwt 3)

Thbb, Fy=-1a(D,/Cw?XoL7:5. 72121, a
1 2 TERE SN, a=cosf, B:x filin Sk « B DAL
RETOAEdeg. 1T 5

ARFZE IR IS I X B HR 5 O D 2
FCERT 20T, HIERT b bo = 0, THIRHE D
RIEpDRAHROB L5 X519 5. T7hbb, kX
O iz IR A I 5.

fi+cn+w,’n=F “4)

e 1T EnEEA BT 2 IEUREL, T bbiRmikEho
BWERETHD. FFOD L X, T7hbb, REOHE
BHIREBOLEOWELE LB L OIESQw,) &
xzand.

FHRE o & HARD Ko, & O EIREE L
Q=w/w, T DL, K@) SRS O E s AR
HONBELFO LS IcF S,

n = 1o sin(wt + ) (%)
_ FO/"-"/L2

Mo = Jary e ©
— _tan-1 (250

Y =—tan (1—92) ™

LR RO DHEET 5. HEERUILL T &2 5.
1+0.92(1—%)

1
=—.0.08347B1/2
¢ 2m 2.92(1—%)

®)

10

B = vR™/2g71/? )

K(8), ) & B LI IXEEEIELR S v [m?/s]RR

WRER, BRI g, KR h2RIZ X - TELT 5.

72720, ZOBFBRAITEROBEER RIEFOFE 1 kT
— RDODARIZEBLTZHDOTHS.

3. IKHFEEKFZ > U D Swaying Sloshing K
= DEHAIEER

BRI & o 7 o8& Sloshing (2 J 2 % % e AR e
O JE UL E R BT 5 F2BR 1T Budiansky! %

Camera

) (@] i
AR AR AANNANNAN

Fig. 3 Experimental equipment of swaying sloshing with
half-full water spherical tank.

NASAVLISMCIZHED o, 22T, K279 o
FUMEOKFEEZHME LT, LFOEREZIT- .

X 3 1R & DI, T—XEEEOEE B S
A FE N T EREEE A VN C, Swaying SETIFEENIC X
%W Sloshing O G HISEER 21T - 7=, FZEHMRIE X,
X Xp=5.0mm F721% X;=7.5mm & L7=. £ 200mm O
77 U IVEIERIE A R R AR O m O K A FHE D 72
WIZ, EFTHATHEKZ DL D ICHE LIZ. Beg)n
O EFRERENEL £ [H2\\Z 33 2 3 8 0 fe KAE g % FE A
o7z, PEn NEET 5 E TR MR mES) <&
e, 5~10 RRERY Uiz, WRE2 X2 o z fljmh
~D 3T Gt X ) BB L b0 K DI
REROEBEN G NE S R EERCmE L 25 L DI
AV CHEE LB 2 LUz, EBEOWKE O -1
W SCTEIR NS D = - THEBIRIEIRER L 72> Tz
23, WEn<01m DHE VML BWRmEE DLGE
WZIEE 1 RE— FOALOIREIEBEN A U TN D & A
LCHREMMIICE D252 e Lz, EEORS
RENEL £ [Hz] 1 A > N —H (2 K » T L,
f=0.8~2.8Hz D#iHT02Hz Z L IZZB{L S TRE L.
X(2) &LV BEAEREEIL £,=1.98Hz TH 5.

B4 4 (28 o D SR EO S B R E 2 7R . BRI I
FRDOFEENRENEL f [Hz] 2 IR IR O B A IRELS, = w,/2n
[Hz](GX(Q2)) Th& L 7= R eiRBV b = f /e & 5.
FHHME Exp.O, OZx L TRQ)~9)IC L 5 b i
Cal. — ;== BINSVMETHAZ ENgN5D. ZOR
RN fHT DB FERE & 70 2 ik O EB) Uz B\ I
WEAEGE L TWAEWNWTHD. =771, R ORS
DOWEEC1EE=0.0176 & Uiz, Z OMEIIAFERLEEIC
X aWEn WEARESOELLOTHY, K(©®),
ONHHEENDE=251x107 LD L REVETH D,
Z OHHIIEE A BIEBORERIZ 2 kKOE— K2R
HEFENTEY, 1 KE—FEOTEHERELEZENTH
HZ Ll ResOWNEOHS &FRETEIC X - TRl
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WA U BEERE & O EBRIC L B BB Lk
ZHND. 08, A FyOFEOBEOE— FMRELY-
W7D B AREHW2R=05D E XDEE L, F1LEN,
A=1.57, C,=0.476, D,=0.401 & L7-. FylIifaktiiz & -
7.

4 1B W THIER2=1.0 OO E g 2

o= 0.1m & 72 ¥ ik AS KIEIZ 3 L C Swirling 234 U7z

FEENMRIR Xo SR E WA, HEn, R E < 72 28I
AL FENT E BICIZIERBECH -T2, £, 2>1 T
1 17 D FHIME DSEEAT I Z e TR ) REWVWE S 72 -
7o ZAUE, BUWRIEEENC & e DRI K DBk
B D HAR S T HEERRKREDOMIZ2 T b D EE
Z5.

BRI 0 ERTGAS 2PN O R T OO i O JE R A 2
B RIEHEETE DD E L, UTOEmIZBWT
K2~ %E AW T BT O FIEEZFIRT 5.

0.100 0,0 = Cal.X, =7.5mm
: === Cal.X, =5.0mm
"\a

0.080 : O ExpJX, =7.5mm
O '| 0O Exp.X, =5.0mm

0.060 F =176 X102 l‘

\

\

0.040

Wave amplitude 7, [m]

0.020 f

0.000

Frequency ratio a=f/f,

Fig. 4 Frequency response of wave amplitudes 7, calculated
and experimental values for swaying sloshing of water
spherical tank, X;: Oscillation amplitudes, ¢ : Damping
ratio.

4. LH,EWARERHFZ 2 > 2 AD Sloshing [T &
SHEEILDHE

WIZ, LH, O ElgkiEo 4 > 7 WO Sloshing (2 &
HAREACEL G 2 HEET 5. Sloshing & L - THRIE 23K
L <IEBNT 5 L HER & OTREHIxHEIC X DR80T LH, 23
B LU TKBHANEMENRT D2 EBTHIND.
BN —EEAARF T=T 5 HARE TO 22,000km
DPEREA ¥ L Z K 25kt (=45km/h) T 20 BT T
WiAT 20 @0 ZOMICHEIRKEN LD X 5 7251l
IS & 0 R ES) 235 IOV RSO SR
FMIZ Lo TRES LT D, 220, WmkKEh &=
LDl I 2L — a3tk ED XS REMET
WRARKFE DO EALBEIZ 72 50023 EH L, BOR O

{LEUTOEIITHMFE L THD.

F 97, VIR OERIE & > 7 OIRTGRIE h/2R=0.90
LT 5. THITBOEKRE S 7 NO LH, O FRIESR
7=97 2%\ ZFHYE T 5. MEROURR D 1A K- TR
L, ZIZTI, W ETOROREMY T, % T=4~Tsec.t
5. 1 ORI L HR S & T %I
Rolling <° Pitching 234 U2 < WEE TH 5P, L7z
> T, MEOIEIE— K& LT Swaying X° Surging %
FE L, Z 27 OKEH R OFEIRIE X, 2 X=0.1m &
JELABET . BEEICIR D R OTidEZv L5 &,
IR h2R=0. 9 FESE D & &, i D ENITHS L TpAd
Vg =NERD LD EET .

R(5) L VI Eny = nysin(wt + P) D & X EOH
EREn = wngcos(wt + ) 72 5. Z 2T, neDHEE
DB O IRE O P e A3 2(8), (9)X Y =6.93x107°
L7257, Sloshing (2 & - C LH, 23783 AuEikizt
h2R INEALT D DT, WO R Z &2 L2 T 5.
7272 L, LH, O LR Hv 320K TOfEv = 1.93 X
1077m*/s(F£ 1) THATHIZF I —E & L. £/, #im
31 ROBEIET— ROAPKEMTHH & LT, ¥
DOIRENT — RERE % 1,=3.91, D,=0.488, C,=0.731 & L T
Wemn ZHEE L=, o8, 25 DOMEIZLH, DA T
TRIRLE h2R DAL T HUIERs 2 H) 2 LS4 5 . RS
OFEENEAW T, 2 T,=21/0,=4.89sec. 72 DT, #FE LD D
JE % T=4.88, 6.50sec. DIGH % BET 5. T,=4.88sec.
DA, M ORI HA=1.00 THIEIZ LY
Sloshing 23 CC, WK & 10 23 W1 OB HEI 7> & K
THE CORERE2R-h % K& < LAY Swirling 238 Z 0 #
VI REEEHOIZIFAHATROT I LI D. Zok
T OHENIN=59.4m/s TH D.

Table 1 Chemical properties of liquid hydrogen at 20K
temperature @n
Boiling point [K] 20.3
Denstity, p [kg/m3] 71.3
Kinematic Viscocity, v [mz/s] 1.93x 107
Prandtl number, P, 1.14
Thermal conductivity, A [W/mK] 0.103
Latent heat, L [kJ/kg] 446

T, AT R bR LVERREAEEL WD
DT, Swirling |2 & - TZFFE L7z LH, A HOMILT 5
FHEPconTIEEL RN L LT 5.

51T Sloshing (2 X D& HNEEN DA A — T %R
WrEE S & L C PUE 07 /L 2 &, E22Z2/) 7 3
ENn 5O, Swirling NAE L 5 & X 13RI & & b ICRIEN
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RIEEEH 25 .

W, BRI 2 v 7 KABEBE I 7 b DEMEEE B 2 5.
FT, —1/2<6<B DUFHEE OHEPH T IXBE T 2> S AR~
RODIBAEIT NI NHD LR LERITRNED LT
%@ @Y Sloshing |2 & 5 ki DOFEENC L > THER A
D EDORREOBENRIKIAZD D NZER TS, LA
JIVAB R EZLUTFTOXTERT S.

R, = "% (10)

REHE Lol T @ o BAXAEEB 2R-h L 0 /h S & & 1T
Le=no & U, WEine 28 2R-h 0 K& W& X1 Ly=2R-h
ELTHD. —J, BATHERRLE® O k5L
SRR DIREIRTTRBMGEED XL ME N, ZEL FOR T
zIhsb.

N, = 0.332P.Y/3R /2 (11)

7 112 LH, DEIE 20K (2317 2 HEEC" %773, LH,
DT T MVEIL P=1.14 72D T, IO XL N
Ny IEN, =1.31x10* & 72 %, KIARER O FHBMRERR L
Za,[WmK]| &+ 5 &, a=NA Ly YV ,=2.92x10
WmK L7825, 22T, LH, DEYRERIMATH I
—ETA=0.103W/mK & L7-.

&2 AT, WRIPES LRWENRGE, KR
L T\ % KIEEEm OIRSE T, 23R OEE T,=20K 12kt
RTCAT=T,,—T;=30K 1 FEFEHN\Z & NHHIEROE
%hfwéWﬂ”$H%®io_%%&mﬁ@%@%
A, Swirling 234 U % X 9 2 4RI 1T R TERE M 23 1%
HWRHENLTWARETHS. KSR T LI, 1.0m
JEDFRUAAR Y 7 L & 7 4 — L (PUF) THM i E 22
L L, N 20K T LH, ~O B FRRIKIR O v ik
L BFEORMTH 7 RIAFEER T, ORFRHIZ %
-85 &, T, 13%(El 0 Swirling T T, LIZIER UIiZ7e b
EEZD. WD, LH, ¥ v 7 WEWEE DN D
DANETE 2 0.005W/m’K & S TN B @@ g,

D ome

Fig. 5 Image of the wave movement of sloshing and
swirling phenomenon in the spherical tank. PUF:
Polyurethane form.

Thb. £IT, ZITIFRME EFEHICBO TR LIS
Fit 70 jk LD BRBE 2 A0 U R TEBE M (S W VIR 8 7 &
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ELTHD.

W 2% Swirling (2 K - CTEEm RKTAAZ W5 & & DIEEL
[fif& A % A=2nRL, &+ 5. 1 A B ORI DBER 7> 5
DAGENE: ¢ 13 g = a, AAT=9.88x10*'W L 72 5. F7=, Wi
1R/ E DFRISEEN L 5 L=446x10°T/kg 72 D TP, Hifir
KE 0O LH, DS R w 1T w=¢/L=9.88x10"/(446x10%)=
0.221 kg/s L7025, 7272 L, Z OEIZHRIEL hi2R 0N
WRIRIE X IZ Lo THRES AT D, KIZ, ZOIREE
28 24 BRIk 5 & 1 B HOARRBEIL w=1.91x10*
kg/day=269m’/day & 72%. ERIE X > 7 NOWIKO RS
FEY V=5.08x10" m* 72> T, #%/F 1 HH® BOR %
269/(5.08x10%=0.515%/day & 725 .

2 H HLABEIE LH, O &334 L TR O B A JEH T,
NEAT D Z L TOPRR2=1.00L Y K& 250D
TAEKEIIWDT 5.

X 6 \ZFKNNZ T=T HAARETO 20 HEjO X
1 —DORATH D Sloshing O F M Lb.Q=T, /T, & #Z
Finy DEENE 1 A&7y hLEbDERT.

W LW DY T, 75 T,=4.88sec.d & & 1 A HIZHARE
N Z VFRIFEIZE > T LH, BEAKRE L LT 50T
EAJEW T, A2 L L TR 2R 2=1.0 61 T L

WL TS, F£72, Aol &g X8o 3t ?)E
BRI RTEIZEE LT Swirling 282 2 L7223, Z8381C
THREOBEAREY T, "ET 5 &fgmﬁ%m
Q=10 HHR2IZHEML TN D.

X 7 I21% BOR & Ry DS &7, LB
DJEHEA T, 75 T=4.88sec.d & = [ ZH)HID BOR 73 0.515%
EMRYREWV. ZRITHEY, FREEy [ IHH O
H=97 2% k2 A LT, SR BARICEIRET D 20
HZIZ1X=95.5% L 72 0 2%FEEW/ L. LH, # v
J— OBEEFREHRED BOR @ HIEAHE X 0.4%/day UL FC
HHPODT, FRITRFRAE EES. Lo
JAMIN—E T, RixZx L& T S L BOR TS

HICEWVEEZ ERIR RTINS 5. iz, o
HENIAEMITIC I D HEE LTZETH Y, FERIEH
LEDTEHGAEONIIHICRKREIVEE 720 RN S
SIREEES NS, — 7, W LD DOEH T, 3 T,=6.5sec.
D & X ITRBN AL QB W B FE D & LR A L 0 im
DT, QRWEn ITEBH LAV, L7z2-> 7T, BOR
IO TN WO THIH O FEHFE Y 1TIFTT — EITR
eivd. DX, FfRIT L - TiE Sloshing 12 &
STEHELWED LH, WAL TLE IR, Lo
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Fig. 6 Simulated variation of periodic ratio {2 and wave

height 7, [m], 7,: Sea wave period [sec.].
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KD EXTEBEFBTREZLEZREBLTEY, EHE
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\2& % &, Sloshing (2 & » THER S V720K 1~ 03 € HR
LB LTciRoFmBENENTS. £53 5L, LH,
& v RIGERIEE D RI-54E, ERIRKmA Lo b
BINL TR S D ABMBMES D, 512, MK
U 72 RL I FEBC IR S 1Tk H iy v 7 B o
Dome SROBEMEIZ b iE T 5. Dome $RIXERIE Z > 7 EED
MHZEHTNDOT, WE—KDOZ 7 OZHEEIZLI
ACHE OIRE EF IR Z V. 2 2~ O
TRIRE T L 0 & Lo V. & 512, Dome #BIZIZH
WP BREANLTZAT v L AT VIO S A THRK
AKEBLTEY, ZORS TIN5 D8R E A
LTWATEDIZIRE LI 0 &, F 2%
SRR, WITEIFRRE TS, L - T, AHFZECHE
B L7 BOR |[ZFEE TR ZZHRBITBW TR L CGRE
RIERTEITIZARNEEZD.

277U, BEMEDOZYYEIZHOWTOREEIR 45T
HDH. —H, Av vy TITX o TRIEN EORLEER
EERT DOV TUIKRSLZ X ) — )L a2 T
O OIRE FH OFERZITVY, 24 K¢ T 2~3ClZ
CEFLEY., 4%, BELEZLNIHFTRLF—
FHIC BT B %2 Td D O THIBG S TRBINEOZ 2 M
NZ L EBOEETEREOAREMIZ OV Tikam
HRELEZD.

WTAUC LT, EKERE TO LH, ¥ > 1 —iipE T

Boil off rate BOR [%]
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Fig. 7 Simulated variation of boil off vapor rate,

BOR, and filled up ratio, y.
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DEICER LTI v 7 NoHRIKES R L ORZ L
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1372 < LH, DIRHEE T Sloshing D EERAVAFZEITZ < D
WEEA & 722 9@ N, A%, ERROE T 2RISR
EIRRET 5 T2 OIS FEM e FERERBR 21T H LER H 5.
Z D RSO TEA T REE FR AR F0R R FER A
R Te 2 RO TH Y, EHE LR HEE L
LTCZEOTrY = MIBML TN,

2T, KEMKEDRAENEEZ VDI ED DM
ONTHELS BT RETHD. ZoPERFEENE
HITONRY T=T AIPKRFRICHE ST & b B ARUTHFICE
BSN DRV XEHECT O X B KENG e
INAF—IRERD H 5. ZOEITHOWNTITIUNKRFS
R 21T & oL RIBFZE & L Chikige L CEEMiT Th
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Development of new integration of green energy and healthcare using hot springs in Kirishima area

Takao SUDA Michio OKAMATSU Kimihide TSUKAMOTO Yozo TAMARI Kiyotaka
KAMATA Nariaki IMAMURA Midori NAGAI Takahiro OKU

The possibility of various development projects for promotion of the activity of town which utilized the hot
spring resources in the Kirishima area was examined. Realization of eco-houses and the eco-town by the binary
cycle power generation using hot spring heat was discussed. It was shown that the harvested energy from the waste
heat of hot springs by using thermoeletric transducer was able to drive the LED (Light Emitting Diode)
illuminations. For evaluation of the stress reduction effect of the hot spring, some measuring methods were
investigated. It was shown that a pulse wave measured by using electromyograph for fluctuation analysis of
heartbeats. The method for information sharing between the researchers using a portable information terminal was

also examined.

Keywords : hot spring, eco-house, binary cycle generation, health care, pulse wave, electromyograph,

electroencephalograph
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Survey on the Possibility of Student Mutual Exchange between Polytechnics in
Singapore and Kagoshima NCT

Shinichiro UEMURA Shinji ABEMATSU Yasuo HAMAKAWA

In recent years the status of an industrial activity has come to change significantly with the
innovation of ICT technology and the changes in the industrial structure of our country. Furthermore,
the economic commitment and especially the economic exchange between the South East Asian
countries and Japan have been increasing. Recently Japan, due to the change of the situation, has
directed a lot of efforts toward globalization not only in the field of the company but also in education.
We visited Singapore to investigate the possibility of the mutual exchange between the third-grade
students of Electronic Control engineering in Kagoshima NCT and the students of Ngee Ann
Polytechnic. As a result of consultation, making a student exchange in September has been confirmed.

Keywords : Singapore, Polytechnic, Globalization, Exchange, South East Asia
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A Study of Organic Transparent Conductive Film by Inkjet Printing

Atsushi NITTA Kazuki SHIMONO

In recent years, the application of organic materials to electronic devices has been paid attention to.

The

features of the devices using organic materials are “printable” and “flexible”. However, improving the
characteristics of organic material devices has become a problem. This study dealt with the property improvement
of transparent conductive films produced by inkjet printing, using the PEDOT/PSS of organic conductive material.
To improve the characteristics, a cleaning of the film substrate by UV/O; and post-deposition annealing were
conducted. As a result, the resistance value of the thin films was reduced. But, the surface condition was worsened
by post-deposition annealing and the visible light transmittance was reduced. It has been found that the surface state
of the substrate and the temperature of the post-deposition annealing are related to the characteristics of the thin

films.

Keywords : Organic electronics, Transparent conductive film, Inkjet printing, PEDOT/PSS
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Development of an Environmental Weather Information Network on the Basis of the Cooperation
between National Colleges of Technology and Junior High Schools
- part2 -

Kazuhiro, TAKEDA  Kojiro, SHIBA  Takayuki, TOYOHIRA Yoshinobu, SETO

Masaki, MAEZONO  Kenji, KASHINE  Yusuke, ARAMAKI

Ryoichi, NAGATA

Simplified weather observation systems were installed at Kagoshima National College of Technology (KNCT)
and some junior high schools in Kagoshima prefecture. We checked the accuracy of the measurement data by
comparing with the data measured by Kagoshima Local Meteological Observatory. The quality of the data of our

system is good for educational use.

The system supported a new kind of weather sensor. The new sensor is cheaper than that we used. And the

accuracy of it is tolerable.

In January, 2013, we started observation at Yuge National College of Maritime Technology (YNCMT). The Area

YNCMT is located has Seto Inland Sea climate.

Keywords : Weather Data, Meteorological Observation, Science Education, Computer Network, Web Service
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Results Report on Starting “Architecture-related” Courses Supported by
School Grant for Education in FY2012 Kagoshima National College of Technology

Michio OKAMATSU, Yoko MOURI

This report describes how Architecture-related courses were started in FY2010 and how these courses have
been developed in FY2011 and 2012 at Department of Urban Environmental Design and Engineering, Kagoshima
National College of Technology (KNCT). This report introduces several subjects which have been started within
these two years, considering their relationship for each other and their roles of themselves. Simultaneously,
looking at each subject, the report introduces the outlines as well as the results of them. After these introductions,
the report analyzes the issues of the subjects’ management and its solution strategy. The education grant of KNCT
by the school principal discretion in FY2012 supported these activities.

Keywords : Architecture, Education, School grants, start up,
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Development of the blended cement which made from Shirasu and gypsum which
extracted from waste plasterboard

Yuji Maeno Megumi Mihara Masatoshi Ikeda

Takayuki Fukunaga

Waste gypsum is discharged in large quantities from the Japan whole country. However, since
hydrogen sulfide etc. may be waste charged, gypsum in plasterboard cannot be used for land
reclamation easily. Then, the problem is that this research uses this waste gypsum effectively. The
blended cement which can be manufactured only by mixing waste gypsum, cement, and Shirasu
deposited on Kagoshima in large quantities to this effective use is developed. and It has the effect of
suppressing the elution of fluorine. This paper clarifies the suitable mixed rate of three materials.
Furthermore, the characteristic of the hydration reaction of the blended cement made as an

experiment is clarified.

Keywords : Shirasu Gypsum Blended Cement
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tiaLb9 | OPC S ERAEI | W/C(%)
No.1 50 50 0.5 50
No.2 60 40 0.6 50
No.3 70 30 0.7 50
No.4 80 20 0.8 50
No.5 90 10 0.9 50
Opc 0 100 0 50
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A Cross-Cultural Study through Staying with Host Families in the United Kingdom

Kaori TSUKAZAKI

2012 appeared to be a particularly special year for most British people in the sense that within a few months they
had a chance to celebrate the Diamond Jubilee of Queen Elizabeth II as well as enjoying events at the Olympic and
Paralympic Games in London. During that year, I happened to take over a class on aspects of British culture at
Kagoshima National College of Technology and I realised how interested Japanese students were in the United
Kingdom. However, 1 was equally aware that they were neither accustomed to British English itself nor to the
culture of the inhabitants. The purpose of this paper is to outline some aspects of the language and culture of Britain

in order for Japanese students to better comprehend them.

Keywords : The United Kingdom, British English, international communication, TOEIC

1 [FC®HIC

2012 4EDFEE L, = U PR 2L EDRIEL 60 JE4E (the
Diamond Jubilee) &, B> Kv - FV v r ., /T
Vo7 EWIRERAVEIRHY, HHRPNS
FEHENEETH-72 (M1 ™2 2R Y, BHW
LA— FCEERICZ=F « Py v 7 BR=0 & [FH
Relic, RS TEREHEMPR S FAERG L Lz
A T sUeiam) (3 —m v 33k, &0 b 5EE
ABIZOWNWT) 24 H0DH 9 HE THYTISICE
Fhz (K358, ZESURICRT 5 FAEOBOIEIE
WIZmdolold, AFX Y APEEP, HETELT AL
WIZOWTOHFRIZREZ LW Exbhote, & 2T,
INERTCIE, EF DY 2010 4E 8 H D 10 [T o7z D s
HZ, BEADKRA N « 77 I U —LOATERL, HBHE
Exfg b LFEEO KOV~ — « a—X &L T%
ATEZ EDHNEG . EEOSULIZ DN T, WL D00
FAE £ LD LI Lz, 2 EEZILCOHE
ST AT A HARANICE 5T, HFETaI2
=r—varxXy, B ERT 5 BT 2B
RIUEENTH D,

T fREE R SR

K1 ITUHFARRLZFEMI6 OFERESITYI LA
(ENHEER., ANV —ILXER)

M2 #HTEMNMNFF-7—% (20125F5A)



BRig

&is

B3 LAZo@az=42-Pvvy (2012458A)

2 XY RKHE

AFY RAFFEEL T A Y HHEFRIT, FE . FEE. SUE,
DOSY | MFHERENRR D, P Y AAROEEHE T
X, BREBOIGEIZITXTT A Y BRFBETENN, 7
AV HHEFEOHEF CD W TFEET 5, - T, &
FLTHIOTHELS DI, BEENRWA T Y ZAEFED
FHETIEIRNEA I D, BARTHR I TV S FET
HZBWTH, TAV AL A XV A THEORE
MR DG, AX ) AROREFITHEN STV D,
LrL, 7AV A, A XV AKXDIATERLINTE
V. BRNDORGEFHENZEOBENEE#HR L TEEL
TWBLIEFEZITW, =L« AT A KOBHESL
A KT THEZR ‘Could I have some water please?” (33
KNWTETZT ET D) IZBIT D ‘water’ DB FTOE D%
BlZBHITTH, 7 AU IR E A XY ZAXDFEF OEN
ICESTHA I, LML BRI A - TUIIRIZEZ 1 T
TAYATET AV ARIZ, AF Y ZATIEAF U AKX
WG LTSI, GRER, L THH 00T,

R & o TR E BV 2 D TOEIC i
B (Test of English for International Communication)
YA=U 71280 ThH, REEOLER (7 A U 0 5EEELL
SADIEEE) B TR Y | il 21X, i EORER TIL,
A XY ARFEOAFERITH D ‘peckish” UNEAF N
) BHEINZ &85 5H, 72, ‘schedule’ (A7
TVa—) LW HENRT AV AROFEE /skédzu:l/
Tlix7e<, A XV AKXOFEE / edjul/ THE I,
HE SN bbb, E-T, 7T AU DEFRIZINZ
T A XY RGFEOFEGROH FIZH Lir Z & 13, TOEIC
RBROZ 2T % LT A 00xKELTH, AHTH
HEBbhs,

WIZ, FERIZOWT, TAY WIGEL A XY RGGE
TliX, AL DERRDFFEETCRBT L LD D,
‘chips’ 1. 7 AU A TIXFRT M F v TR ZHET 0,
AFVRATIE [7T74 RET M 2T LITHLT
D (MaDT74yva Ty R-FyT2ABH), bH
RPN, TAVAFEFETIET 774 RKRT b %
‘French fries’ . A ¥ U AFFETIL [ART b F v 7R
Z ‘erisps’ L F O DT, BHAONERIZWE D ERIHIC
RADT0ICiE, RATEIIRIWVMNE LivZ,

DM, A ¥V AFEFETI= L _X—& — ||, ‘elevator’
Db i it . THoduiH) 1%, ‘downtown’ O
RV I “city centre’ (‘center’ (X7 A U X D>5V)
BMMEbLND, Fiz, HlZIE. ‘centre’ X° ‘woollen’ D L
N, TAYIIGEL A XY AEGETIL, FUFEHET
HODONERLZENHD (K5 &6 S, D
h7=< EAHDN, 2 TIEHREOEA L. ST
Sz,

K4 ZEEHEELELTHSLZAFish and Chips

IHIT, A XY RAFEFEOIETIL, ‘have’ (FfFo T
W25) OfRPYIZ, ‘have got® B O, - T, [—
WY ETH LDHEE, ‘Do youhave ~? D
DIZ, ‘Haveyougot~? Mo b, HGERBLTH,
TAYAEFEE A XY AEFETIL, L HRlED
B en3db, PlziX, 7 AU BHEGETIE, DEEK
\Z] % ‘on the weekend’ & RELT H8, A X U AHGEH
TiE ‘at the weekend” L7205, F7o, HE AT, Bk
HEMED lovely” (LW, TIEH LW, T TER,
LW EWIITRGFEEHEIME SN, TAUBAT
HHETF—LAL—Y [TXBE TAUIANDBME
E. SOSETRLTEDRVWEWNWS Z & ThD, %
FENBWEE R oTe A VT TV RADKRA N « v % —
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RLEDORKFDFRAET, TV RE 5] LFH55HET,
‘Lovely, thank youw’. (E2bHHVNRE H,) L) KRB
S TWT, BILES H%ETO ‘lovely ORI
HIHOTHW DT, ETHHIRMICE> TN D

F7o, HEEED T, I—1 v/ TIXEMOREOHK
ZHMW, TAV A ERFEeD HT758), 7AY BT
HALFRT L DIC, 1 NS, “first floor’, ‘second floor’
EE R DO EETIX 1 % “ground floor (H1 L) |
2 % “first floor’, 3 B% ‘second floor’ &%z 5,
> T, ZOBEFBCENLRGEICII LT UITRET S
DT, BY RrOT /A= FNADOENIT, MENZR)K
{TEDT= 72 DH, ‘Ground floor’ DFEFLIZIZ T,
‘this floor’ (’ D) L WOBAZRNT T2 &0 H
%, HiPEITE T ‘basement floor’ & VN9 2%, HAAMN 5 A4FXYREEDNDDDY (1) ‘centre’
l%ﬁ@mﬁﬁfﬁﬁﬁém/h/-t~xm~§%
BT 2R RIIFERH S (K 7 ), —FER
‘ground level’ & RiL I, BHFETOGAEIX, 0 (B
n) ERREIND, I 6T, X ‘Levelminusl’
(A TFTA1BE) Lo LHic, v~ A FARRINT
B REFKEN (K7 05T E2Z3MH),

3 EEMDAZa=_H—P3ay

FEICRO T, AEOEREOT T, RIS hAICHR
BaTo2E0, FARANIXHLTHEELZRT Z &
X, ala=br—varyEMgicT s, Flxid, vy
THAEZT LR, HDHWIE, NATHEEEF I AR
U G CIRESANGX y T2 HORE, HAODOH
%58 LA D HEIZ, #7. ‘Good morning!” <>‘Hello!’ K6 A4FXYREEDNDDIY (2) ‘woollen’
X CHil 78 EOBRE TR S, BN b,
‘Thanks’. F721% ‘Thanks very much’. & BtLEF o7
&, #7°. ‘(1 hope you) Have a good / nice / lovely day!’ Car pal‘k3 )

(LW—H %) TRIELHDLL D, 20X ) RhRsE
F R LHEL, 2o 2 0 EEEERE TN
52BN, TLW—H%, | &, 2HLNE IR, Level Jv Level 1
HENDEoTIND D EbEV, ZOBAIE. You
tool’ (b727=b1) LRET S, FARACH THAR
HTE LT B 2 LT, mﬂﬁﬁm it B, e
TOZEE, BOBTECHELTSL S I 2 Eicok
NN iﬂﬂ\pmﬁ%ﬁWW\ b

K7 OYRY: - bE—RO—ZHEHIBORT
(TRELHT 1EORT)




T &

BETTIEI N, T ULR_R—F—7p EOPRGEETCE
B N, SR E #2103, ‘Good morning!” X°
‘Hello!” X° “Hi’ 72 E L FEMNTHZ LT RUITH S,
REDANDPTER D L G TlE, WHWHFEZ )
JOMBNEIRNA, ZO XD REBREIE RS-0
BCiEd 0 A, HREEESTEYA EE2D
BERS 5, BTN E W BRBERED Z LI,
Bz, TAV 7 EosEtSicBnTiE, fiFENHE
fRIZE > THEBEINDZ ExlET 5, I, B0
EBEFHZLITORNLEEZBND,

wHo~Fr—L LT, FTEBITELHEADADBA

DT NVEICTFEZIRZATREOIER, LT —T 7
—A NP EOBELVLETHD, £, RWGFTTT
FUE D RFIZIZEZFED . ‘Sorry’. X° ‘Excuse me’. X°
‘Thank you’. 72 &, —FF NI D & BAWIIKEF
IS/ VAN

BRI, BHEICE L TROONDEB (TEID
EAEW) 3£ Db->TL 50, AEDEETHHDRWN
DT, RO TERRBLZTET Z L 2008720,
FRlZ, BARNIIENETTHDLOT, EE 4R
MBEZRNDEET I BIC, MOLTHLTICE-E HIF
IBERBUTR > TLEW, HFRIIAERENEZ ST
LEI>Z DD, ‘please’ 1T REAETEICT D [E
EDOZELE) THY, XA T 4T « A= —FD
DE XD ‘please’ ZfiH LH W LETLNDZ
I ThDH, £z, THRVHFHFTHI MmO X oM
25DT, ERVFHTTE >R E, FRICLREDT
RTHIER B2,

JHODKAT 4T « A—=H—NED L HFFLT
WHDMWEBWT, FTIXEMET DL ENDIHD D
EXWEES, KEIC, BHEICSIDLWERENFIZ
DT B, BlzIE, =7 RFILRRRHF —/Ny 7 R
DL HR)ETHEXTHHEITIE,. ‘Canlhave~?” Th
BWA, JESTH—EREZZITHIETIE, L0 TER
FHTH D “Couldhave ~?° THILT B, BARTILIY
—E R EWHFHEL MR Z2ERT 52, BCKT
T T —ex] LIIBE&2h-oTRITDHIHLOTHY .,
(Fo 7 X20—FThHsd, FlzbrnLi L BF
L. BAZ®KE-DIZLTND [P—ER] 1ZxfL
T, iz ZHbRFuebeunwl, ZOHmIZMH
JE LWEEEBWALENT 2T TR 570,

4 HKEICBTHER

4.1 R—L-RTA

AARNDFAENEECTEIET H%H, A—25 « AT
A HDLNVIEKRFORICHIET 22 ENEZBNLD,
FENZIE, F—m oS HDVEHR T D FEER
I HNERRIT, R—2D s AT A BHETZIT AL
DFEBENRZ\N, EU (BRM# S, European Union) (ZiX
MBEDOREN D D120, I —r v FENMG FE
RO —BR & L THFELZ FHI2DR0, KFD A L~L
(B HERBICA D =D DERKRER) D= DIFES
BPhETDANNRLN, F— v SKENDIE, RATH
WA T, 2—RrAZ— T7=U— RN2RL ZF
SERLKBETFECTAETESD, 7= —%isTHET
WEIEDLFAEDL VD,

R AT AL, FAEDOTHE (R -~ b -
T BFE T LAX L) L 2T ANEOFKE
Ty F 7270, BMO—REECAE TEL 2
ETHD (M8BM), R—Db « AT AKTHIZIZT v
r—tnHY ., BPEEOBBENEAR - 77U —|C
A Gl WA DR Y (AR SR A i w, 7 A G AT I (15
ST, BPANRTELRET LM ESBIES LK
AR 77V —IHEET S, 1 FORICANED
DTN DOREHEEEZITAND X5 RFEETIE, H
B b bE I BFELD N T TILERTS - TR D T2
W, fMps< EfFED—L (house rules) NED BT
WHEZANRHDH (K9S, HZIX, 9 T, &
AN 77 V=AU TED LS g
AEENE WO BB A T, BF, AR, BEEY
BT 20— DD BT STV 2,

B8 HR—L:-RATADBEDHRF (Ry K, MG E)
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K9 HAIREIZHITHHR—L - RTADIL—)L

B—D s AT AL, RTIVITHIET DD L3RR 5
DT, MEICHLZH 0TI R, FEOo—BE L
T BFEOEMSOBRITT RER EOFEETED,
LIRSt & - BASIERT 3 BAe 2 O CRARITF N &
—HEICE BRI LB H DN, EANIIE, YRIEF
e —fEicE D, —HOHRFIZOWTEELIZD, K
FOBETONLRNS T2 EREEEHZTH D -
720 JEECT—HICTLEE RV TS, 20X DI,
HHOFRECHEIEZ LI LN G, KITEELTEHET
JCE A RBIEET 272 TIXb b RS ES 2
S, WA TAEFELTADL E, BHRATIEY VIO Z
ML EBRTIF AR TY Y ETTRLS . BASUE S S
E b DENZKD TRINEND T EHE,

R, REIMRTET 25681001%, A—L4 - A7 A4
EOMMELEETHD EEbRD, £9 LTHMMER
BAR—b « AT ALEET L OGEITE, PR
CICERZRET 208, /0 H - Taid 2 hide 697,
ERED LI R TEBEERDICBONDZ b HD
70, BHTIERW, LavL, BEANERTEAM
RO ST T NCREDNRIC, AA 773 —
DREFEOFRE LTHR— MZEb D, NIk
MZHHA L TEZKEL TS NHbH 5, 2,
HrAL A x5 T 5 CTRPAEDEINL T DR
W X <SHEML, FRANME LB ITE TN
WHITH Y, Bt RN TV BRI E > T, K
R INFRIN o T2 ISR,

4.2 HEFEFEDEWN
A=« AT AETFBICBWNT, BEOLL ARAR—

B DZ X, SEOEWILaIa=r—va v
ZRFIZ, ML, BEE, RETHL EEDND,
BRlZ, =L« AT A HTETELIOIE, M LOfE
JEDOmT-Z L, MM U ERUEMICH L BEADIES
ThD, BESULRLAEF 22 —FT 2o 550 [TV
The How To Be British Collection > {28 W T HHEMT S
TWAN, EEOx=y bR F, HEADLRDOTWH
5180, LABAPENE I THD, BEH L KED
DOHARNZ, BARTIEERESICALEENH D &HE
bivdn, BARLVEENILICSH > T 1EORYNE
WEET. ZARHEDALTICH M2 L LizAE (v
¥U—) ICADDIE, REBKINPNWDLDTHD,

R—D « AT A I - TUE, AR gL L <
RENTWDEERHY . FlzIX, KIFFFE TKRF
RSB O UL A F 5B (‘social activities’) (25
MF25E12F, BEZFHD R T sR20n 2 &n
D, WNTARBITHAALS &35 &, H#ERTIZY
¥ U—ZWODHFEANELRFEZIZ2D, ZhbEDHDT
b5, Flo, BIOFETIE, BOZ0RUXTICE
G2 0TI, AL v FEAN, BRI/
VIICBENREDLOER o THLRBICADL, #
I DORGEMENED L OV E 5 £ TR-Z20HIR
BT WICABTHANDZ EaBEZDHE BOBME
IBHGDOEEZZIRTILR 5720,

BEEMEROREFICB N T, ERSHVWOMEE
THHEEZ LTV D OIS TEESEHEMFROFA
WZHmRlzE 2 A MR Y T 7 IEEOF BIZBR R <
HRWEREL WD LB AN S -T2, EEIZEBW
Tk, FoF D70 FICHEBPENTCH S Z
EME L, R—b s AT A FTHIO TRIZRHIKRETE
W, TEBOBEES, BARNZHRD &£ 137 <,
BIZIX, —EMIC—ERE, ZFAEEPEDOGEE L
DTWEH, ZOHE., 2oV FENTTHDL AR
ELHEF RV RDBZERND D, £- BTl
WEWS B THEMZ R — 2L « AT A LICBEWT
XRVABNDLR, A TFRENLTHEETFLT S Z
LT, BEDRFEEZEDD E VI BLENLREBER LN
BHOTLRWITA IV,

‘English weather’ &5 213, HARMICHA R TRK
NENZ L] ORALFAT, TAVID=a—- A7
Z Y NG Tl H READENSTZRFIZ S, 7 T A A —
k&L TRo51EY (New) England 7220543, | %R0 H
STl EFEZTVD, HHRTHLELRSHEVREN
LoD RLTWERETIX, BRELFHANRIT LR
DRV, VEE & LRI T S o Tixe <, Bk
T a2 FELH D, AXICTTHEIT,



T &

‘revolving line’ ¥ 7213 ‘rotary washing line’ & FEIZIL S
JEAK L EElfsd 28T Lic T (K10 28), Zo
ZATOYF LR, EELFELTI—1 v/ RDARA
MOREFREIZESTHEBLNHDTHL L HE-
7

K10 Hw—L- - ATAEOEEXOYTFL

WIZ, R—DL « AT ALTHEALBMEY SN H5E
CBWThH, ENSHVWOBETEZ I LEZRV L 5
Dh (BeD D) EWHEENEL D LBnbH D, F
CHARANDOMTHAEEEEIGENR S D5, UL E
IEFDENKEL DI EBHD, TDLHRGE
iE. HFEOHAEZMNT, Z2bo0HmEEBREVT S
EWVIBBRMETHD, BARNT 1895 L)
AL H D, HEIMCB W CIEEE T S R uds
DOV, [KONWTHHH ZEEaHHFETIC, 2656
NHJ/PT, BEWLTAHALZ ENVETHD,

0y RATHT BRI, AA S« =0T K
NA RSO, 23 b1 L (city loo) 1ZADEE
(R = Y/ VA v B SIN € 1 h R W N W N e s e
Polze AV 77 FAOBREALL, DTV R
NAT TR, M ULBEEI TS < U LR A
bHrEDZ L Tholz, 251ZE, v RUOT LXK
JITAWIZ® B3 S A LITFEERNC, /MEEAND &N
=B FRTh o7z, AV DX, RER/NE % Ff
STWRWVWADIZDIT FERZ v 7 B3R L T,
2y RO X 97 KREE & T 5 L2 Th 5753,
KEOBYHE LTHRNCEA Ry Y U4 L AT
E. FITERATOA T3 A= ar - v Z—0k
DA VIE, 10V A ThoT-, £i2. N AR
DERITHIT B2 M1 L (‘public conveniences’
EDOERNBHHTZ) X 20 VA THoTz, HFE/Ra

A URRWEEICIE, ESDOJETEWYET L7228 L
T, MMEERBETIVERDH D, £, BRIChA 1O
BN H > Th, a2 EOBEENGI, #ERNTHN
Tz, F Ly == TW\=bh, iz
N2 LD,

Ta v BT ORFICH, T8 MROEETIEES O
B EFEIZAT DRV R . bAoA LiEAe< . EZTH R
M A LR ROND AR EIFTHFERES, FL
A=y RXOFTUFITBNT Y, RO b Lid/h
EINDLFRTHY, 772D A LOAY BITIL,
F o T ANBIMPENTCH T, TAV D= a—
S—7 DT /R— T, FEFIC—@EIT L hA LB
RinolERELTWD, Zo X5z, SAETIE, »
DOTHLEZTH M LICAND DI TIERWOT, B
Stk E RFE LD, BRFEAZ LD, 7 = TRET
LRI, BTHEEETENRTI R DR, EEE
LU O TIE, HRTHEZVRIOZ &SV EIT
172K " VIZER TV TE &2 THO AL T
TR,

5 ZEDRZR
KEANIEWEOEKUNCT L MTEFELED LT,
M CETHRIFSIL TV DEMIEL, L THESLT VD
DTERLS HETHZ 91272 85 RGBT,
‘Mind your head’. (BHIZ ZHEE S 7ZEVN), BT
B ERMENH 5 & 2 A1, ‘Mind your step’. (&
T THEELSTEEN,) &0 RRERNT 5,

2013 4RI, HESHR T —F R M N A AL T
1863 D 150 LA TH D, 7 R OHITEk
(The Tube) T << HKEUC ‘Mind the gap’. (T
Ml ZEELIZEW,) B’hHd, R T-FRIELE
o Zlix, R T-FLENENnS ZETHD,
0y RO TFEEOEMNIZI, EEAE Y E 02k
HEIREST, ETHICERDBTF AT AT 5 (K
11 28, AV By 7RI, 2% F TR
CEPOBEZBEHSEDLINE VD Z ENMEICRY
HAD A OE#HEE (Javelin trains) 38 A iz,
FETIE, HOERITY X MY . BTICMEE
BZDHTEIFFFSRY, RECEHLTEY 74— A4
L., FRICEDETHREICES LTWAH R, AR E
I 50 EFEMMZ H5EI2IE. FOHIBOEFTOFF
AIRMETH D, FETIE, e n ) #Elm T, B
VOB T35 Z L3y, FEENR—L « AT A
TEBMEEICR ST 8=k (4 F U AEGETIX,
‘apartment’ [, ‘flat &\ D) &, F 150 FLL Eoog



EELICEIT 2% — KA - 773V —EDEFEEEL T

WThotz (1258, ZOLIHTEETHE, BV
FEH R EEYIIMER S VRTINS, R
T, 20 NS 30 T D EBMOMIENR 2L 720 #H
LWFER~v v a VNI EEENEVAEARE X, &<
O TH 5,

K11 OYFUHTHE (The Tube) DERIERN

K12 FE150FLEDT/A—F (Flat) D&

H[E A NG ORI DIY” (‘Do It Yourself”,
HIEKRT) EH—T=7RNHDM, WhEbFEICT
EMzBZETHD, BBELERL, BHIZ EOEAR
TREAMNEINTA LT v a s =T ERDHZ L
i, EEFFRO—FBOR LA THD (K13 X145
), Bz X, BARTIISFET, oA X I T U
XF VT (‘goldenrod’) MBEMHDIEL LT, —&FE
FERFY DA 7Y o s H—F Az b T
HD% LI RHIREE N -, L L A7) yia -
H—=T o OFRTIX, A XDITUEFYTL, TR

DICEBRHHHDTHS (X 14 5H).

K13 42T Yya-H-Tv
G RA. BhiGEEEF=—)

K14 A25)via--H—FTv
(8A. HL &L V& goldenrod [EA 2 AT IEFYY])

FENFFEZFICAND &, #KD DIY TH#EA
Vo7+—232 (K158, plX, &< o /okE
M & H X (stripping), > R_X—R—T7h b L
(sanding), 2 FEFHD > ¥ %% 5 ( priming & painting),
S BT, ‘beading’ & FEIN DHEHED & 2 2EbfiH DA A
THiD (K15 DAEDEESR), A—Ltr¥—If7
e WANARKEELD ‘beading’ 7378 HALTUVNT,
BID X 5 ISTIRZREEY THW SIS K O A
HODOFTRICHT Z & bHkD, EETIEL, RICF
MR HZ LR ZOMEITE HITEEY ., Ml
EEOTPDHRED] EWIRBEOKEDERE D
FRU,



T &

B15 DIYO#HF
(DIY DR F & beading TEEEHEL TLASHE)

JEE O HERT T, B EEEE O OICEHDOBEE ) E
ERORVED ZRT S, HEE LIRS &, BB
CEBOMIZ, ALy VaOBNR—AREINTH DHIERK
L. CABIWTHDERND D, “HBROENIT 5
HAEEL ] T, —AROEGANT [BEER[] OBKTH S,
LoT, BEHEAOGHEZIRY 5o THEROLOEAE D
&, EEIITHWEMN S S EHW AR
ATWHIEY AR S, TiEO'C AR S5 L
Hu@%‘lirhﬁrﬁdﬂ_&b WCEFHE N 2N 2 AL S

N, HTOHULER T, EIZIKTJ:</%75)7‘%>J: WRAT RS
@Hix&~xﬁ%LK%5ﬁ\¢b%#%mfné
&L BERBHEGIIR>TnDZ EHE0,

& IZ, REOBE#EIL ‘Royal mail” & FEXIL, AR
MOIZFER &I, KA FPHE I N YEEOFEED
SHSCFNENTH D (‘royal ciphers’) @, iz 1E, ‘EII
R’ L%, ‘Elizabeth Il Regina’® (= U <= I1{it) D=
EThY —FISARNT S, VR LiX, ‘Victoria
Regina’ (V427 MU T7&HZE)DZ L ThHY Jh1HIL 1837
D 1901 FECTHLH BEARA MIY 427 N T &£
DORHRIZHI O TIESIL, ZDRA MBRBETHHiEIC
o TWAHZ EIZEL, EHIT, ‘GR* & EINZR
A NERNTDHZ EDNB DN, ZhuL ‘George Rex’ (V7
a—VE) 0L ThDH, BEOHRNCEL > T ‘Rex’
& ‘Regina’ ZfEW0 1T 5, HEIZIZZNET6H DY
2 —VENRNDLOT, foffit L BFEA RV GR I, B
EANIZE->T, EDOVa—VERONKICRD LD
THDHD,GR’ EITHER R R AR S LTS
DY a—TYETHDH, Va— 5 (B 1910 FE)»
51936 4) DZ L ThHDH, TV FRRLEDR, V3
— 6t (JRHIT 1936 D 1952 ) & \%wl
cipher’ IXXBI &5 (X 16 ZHR), IMADT=OIZFAL
Tl FU— R 8 ftoiatt (1936 42) 1T REHE W
DT, = RT— K 8D ‘royal cipher’ 73 DNTZARZ K
EROTHZEFHLWERDNDODT, ROlF7ZA
T vFxF—LFZD0E LR,

B16 #EEHRRLODRoyal Ciphers
EE: VR T4 FUTF7HRE (1901 £FET)
FL:EVIIR T FRD—FTi# (1901 £/, 5 1910 &)
ET:GR Pa—T5i (1910 FH 5 1936 F)
AT:GVIR Pa—T 61 (1936 E£h 5 1952 &)

RARDBIZONTIE, M<HNHDEHIUE, K
KREOBELZEL ) Z LN TED, LLRKODOEHED
LObHDH, IHIT, K16 DELEODBEED X H 7, 4
FELHIUX, TRHCHDAENZWNADO L DR E, S F
EEThD, £, RA FOGEIZHOWTIL, @ R
FHRANMIRTHDN, =) FRALENFELT 4
U ITIE, FREDORA R ENT S, FUY
S P —=IZE, O TET A=A LE LTI T
TFHWRZ RN, AU TILE LTHRWVE R FORIC
BIhTws (K17 28),

K17 94 F—I2HBRAF (FWLEIIR EFULGR)



EELICEIT 2% — KA - 773V —EDEFEEEL T

ny Ry Ay T OPITIE, AL E LS
FEFOHGMICITIT—L FORZA NREIND &
B> TWeD T, A%, ERRITHIZ, &6l
DBRZONIARANMIHEY ZEBRHLIND LiLZe,

6 BHYIc

INETToLT A BIEGEEHML TEXZD T,
FEHIZE o TAXY RAEFEIIAFH LS FEEICHENT
BN, AP LEDFH LWEANS D, T, HE
T AD OB O, Z DT R THREFBRGE,
FEIZ, 2012 FRIT= U WARR L EOHINL 60 EFE & v
Ky -FV oy s RIVUEITDOETHY, H
ARIBETHRED =2 —2AZ /A& T 52 &013%<,
FER72ECThH o T2,

WIMATSELADOOEDIT, AENbEH L., EH
LEFELE ) BRI ERZEEHEV, ZADODT M
RETIEH IR TEDHETHD, ZDXKH 1AL
WA AR T 2 ONTHEE] & W) HBDOFFETH D,
a3 a=F—varDFEELTO [HEE] 252>
T, AEFECHIROENIAN D X HIcBbis, M
AT, Feg & UITEI 0 B3 Z LR HPRRVWO T, &
ECHERaIa=r—va rERL7-0120%, 0
SENFE SN TV A UL S BE L 72T 172 5720,
H OO b L FFEO AL O &2 Bfig L7- ¢, BA
MNIHARANZRY DHEFET, ALDOEREZEZOND K
ARV IZNHEDTH D,

%’I

5t

WO B EEAEVH L TWEEEE LEERS
THEREHPREBIROBEETIREAIC, LB B1EL
RLETFET, EEUICBET 25x ORI HE T
HZEEFANLTCWEEWEZE LT = s Ly
Cou—Y URAEIC, ZO%REEY TBILE L BT E
T, KFBIC, EFIZBEL TWANWARPISE WX
F LR - BEEROBIRERLEICH, O
NHEBILHE L EFET,

SEXH

1) http://www.royal.gov.uk/MonarchUK/Symbols/Diamond
Jubileeemblem.aspx

2) H—J R+ hy—ts: [AXY RHGE Total Book
LR, 2001

5)

6)
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ANITERE - TA Y ABEET LoD 2 ) BFJEAE,
2009.

V= e U — A AL— A XY REFLT AY
T HATE | TV E TR, 1995,

Martyn FORD, Peter LEGON: The How To Be British
Collection, Lee Gone Publications, 2003.

http://www.wicks.org/pulp/stats.html
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Development of an Educational Program for Manufacturing and Scientific Experimental Classes
“Kagoshima National College of Technology Day 2012” for Schoolchildren

Takaaki OHTAKE, Shunichi YAMASHITA, Takayuki YAMADA, Yoshimitsu WAKIZONO,
Nagisa KAWAGOE, Tokihide NIIRO and Satoshi NAKAMURA

Kagoshima National College of Technology (KNCT) offers various manufacturing and scientific experimental

classes for elementary and junior high school students in Kagoshima in order to develop creative human resources in

the region and to raise children’s interest in science.

KNCT initiates community support activities, in partnership

with educational institutions in the region, by holding open lectures on topics such as robot making and operation

experience.

This paper reports the results of manufacturing and scientific experimental classes held in collaboration with

Kagoshima Municipal Science Hall as one of the regional cooperation activities.

KNCT’s PR activity.

This event is regarded as a part of

Keywords : Schoolchildren, Manufacturing, Scientific Experimental Class, Regional Cooperation,

Kagoshima National College of Technology, Kagoshima Municipal Science Hall

1 #

BREEHE T, HTOANEMAMOER L, T
EHTEHOHEBEN A BRWIED ST DHFEL LT,
BTRo/NREEZRGE L2 D3 Y - BiEs
BESHE#EL TS, ZHETIS, Ry hORYE-
BREIRERSE OB LSS, MU OHHE R L ik~ 7o
TOMHEIT K2 MU RIEE 2 E i L T & 72,

JERETNI RS b, EFETH L IR EH
DRy RO TEIEWVWIFTEELITO TN,

ZOEHTLT, FEk 21 FEE LY, EBRETIR
i & oMl () 1Ick v, BRTEERE=ESCa R
v hOBEMERIASORTEA N b A U TR

TR TS TP R
" e

s

R TR

5 ELECE LA m D, BRAEE B ZHT 5
A L, MSATBOE AR EIIR B (JST)
O DERL 24 FER I o = — g UHEERZE I
BN AE | 12, YNFREEOTEDDOL DS Y - B
He THREBEHEOH 2012)” OF—~ T, Fhk 21
E B ARG S NV A Wi

A%, BV EEE A i ~L< PR L, B8
WHEBRET O AREA~OEREE B 0T 72 g5 o
—BRE LAEST, BEEEREECRRS & A L,
Rk 2448 H 19 B (H) ICERETNRHEARIC THE
ML= 2.

2 XAEOBK, BIESESHEDEE

ARAEE OB Z, RO LS ITRELT.
HBCCORNEMAM OB E, 1L b7 H OB
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Pc5 pulsations detected by an FM-CW radar

Akihiro IKEDA™ Kiyohumi YUMOTO™ Manabu SHINOHARA'
Akimasa YOSHIKAWA™ Kenro NOZAKI™

Pc5-range oscillations were observed in daytime and nighttime by a low-latitude FM-CW (Frequency Modulated
Continuous Wave) HF (High Frequency) radar at Sasaguri, Japan (M. Lat. = 23.9 degree, M. Lon. = 200.1 degree)
and a ground magnetometer at Kuju, Japan (M. Lat = 23.4 degree, M. Lon. = 201.0 degree). In the case of the
daytime Pc5 pulsation on 30 Oct. 2003, the ionospheric Ey (eastward electric field) was correlated with ground
magnetic Pc5 pulsation. From the variation of the Ey and the H (ground magnetic field variation in horizontal
northward component), we suggest that the ground H is caused by the ionospheric electric field which drives
ionospheric current. This feature is explained in terms of DP2 type current system. In contrast to the daytime Pc5,
the nighttime Pc5 on 31 Oct. 2003 showed that the H is not seemed to be excited by an inospheric electric field

(current).

Keywords : HF radar, Magnetosphere, Ionosphere, geomagnetic pulsation
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Improvement of teaching materials "four-legged robot using a link mechanism" to be used in public
lectures

Tsukasa KAMIOKI*

I have developed a "four-legged robot using a link mechanism" in 2011. It is intended for use as a teaching tool of

public lectures. However,

initially I could not very well take advantage of it.

So, I have made improvements. Specifically, the reconsideration of the parts you are using. In addition, there was
a need to update the manufacturing steps corresponding to the skills of participants. After making such
improvements, this year I have carried out four times a public lecture by using their materials. Its contents, has

been adjusted to match the skills of the student.
I will report the outcome.

Keywords : four-legged robot, link mechanism, public lectures, teaching materials
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Development of the assistance instrument to achieve high-performance rehabilitation

Ryouichi NAGATA Nariaki IMAMURA

The brain damage caused by disease of the brain and brain injury is a serious injury life-threatening. In addition,
life is even survived finally, a variety of disability may remain. Therefore, rehabilitation is a very important
treatment recovery period to improve a little the quality of later life. However, rehabilitation is a big burden to both
the caregiver and patient. So we have developed a walking assistance instrument of training as for rehabilitation of
the lower limbs, paralyzed in the brain after injury, using a treadmill instrument. Therefore, we have to reduce the
burden of caregivers. In addition, including the ability to massage the part paralyzed during training of patients by

caregivers, high functionality of the rehabilitation efforts were made.

Keywords : Rehabilitation, Development, Assistance instrument, Welfare
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Report on Improvement of Welding-Training Supported by School Grant for Education in
FY 2012 Kagoshima National College of Technology

Takayuki YAMADA

After the Great East Japan Earthquake, drastically budget cuts were enforced for post-earthquake
reconstruction and severe economic situation. Even educational institutions were no exception, and
we had to make every effort to cut down the expenses. Therefore, it was necessary to reconsider
contents of Hands-on Trainings based on economic circumstances. This report describes about
modification of welding training, which has high cost of raw materials, for reducing the cost. Certain
initial investment cost was required to organize economical, effective and safety welding training,
but total cost could be expected to become low-price in a long run. This plan was funded by School
Grant for Education in FY2012 Kagoshima National College of Technology. As a result, the material
cost for our welding training was reduced by about 40%.

Keywords : School Grant, Hands-on Training, welding training, cost reduction
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