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Abstract

An NC (Nanocomposites) gel was synthesized as an environment-friendly and reusable water absorbing
sheet which is used commonly within the shipping industry. Clay that does not adversely affect the
environment was used as a cross-linking agent to the NC gels. We prepared various kinds of NC gels.
Samples were prepared using 10 types of concentrated SA aqueous solutions. Many samples did not gel,
but a few samples did gel. They gelled only when the concentration of the SA aqueous solution was 1.20
and 1.25 [wt%].

From these results, it was found to be possible to use the NC gel as a countermeasure sheet.

1. Introduction

Recently a lot of ships using diesel engine as their power source which produces an exhaust gas that
contained a hazardous substances such as NOx(nitrogen oxides) and SOx(sulfur oxides). All of these
hazardous substances are the notable contributors to environmental pollutions such as acid rain and
photochemical smog. Furthermore, these pollutions also generate adverse effect on the human body.
Because of that IMO (International Maritime Organization) recently strengthen the regulation of
hazardous substances [1l. Regulation on SOx and NOx by IMO as according to Annex VI “Regulations
for the Prevention of Air Pollution from Ships”. Annex VI sets limits on NOx and SOx emissions from
ship exhausts, and prohibits deliberate emissions of ozone depleting substances. Fig. 1 shows the graph
of NOx emission limit [2],

MARPOL Annex VI of NOx emission limits is applied to any diesel engine that has the output power
of more than 130 kW. Different levels (Tiers) of control applied is based on the ship construction date.
Tier I standard was being applied to both vessels that were created on and after 1st January 2000 and
vessels that are equipped with the diesel engine that created before 1st January 2011. The regulation
value is dependent on the rated engine speed. Table 1 shows the allowable amount of NOx emission.

Similarly, Tier II standard is also being applied on vessels that are equipped with diesel engine that
was created on and after 1st January 2011. The regulation value is also shown in Table 1. Tier II
standard is expected to be met by combustion process optimization. The parameters examined by engine
manufacturers include fuel injection timing, fuel injection pressure, fuel nozzle flow area, exhaust valve
timing, and cylinder compression volume. Then, Tier III standard is applied on vessels that were
created on or after 2016 that operating in the ECA (Emission Control Areas). The regulation value is
also shown in Table 1.

Tier III standard is required to reduce 80% of NOx emission from the Tier I regulation. In Tier III, it
is said that there are difficulties in reducing the NOx emission using the technology inside the diesel
engine. For that reason, exhaust gas with purification technology also known as urea SCR (Selective
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Catalytic Reduction) method was used [3]. This technology is based on the fact that urea water is sprayed
into the exhaust gas and the NOx that contained in the exhaust gas is decomposed to water and nitrogen
by the ammonia in the urea water. In this urea SCR method, it is essential to treat the moisture that
1s produced.

Fig.1 MARPOL Annex VI of NOx emission limits

So in our laboratory, we worked on the material of reusable water absorbing sheet in order to treat
the moisture. Generally, water absorbing material is often referred to as SAP (Super Absorbent
Polymers) that is used in disposable diapers 4. However, SAP has a disadvantage in which it cannot be
used once it adsorbs water. It is appears to be suitable for disposable uses such as disposable diapers
but not as a water absorbing sheet which is supposed to be used repeatedly.

Table 1 NOxemission limits by IMO

Tier I (2000)

Rated engine speed [rpm] NOx emission limit [g/kWh]
® n<130 17.0[g/kWh]
® 130=n<2000 45.0 + n02 [g/kWh]
® n>2000 9.8[g/kWh]
Tier II (2011)

Rated engine speed [rpm] NOx emission limit [g/kWh]
® n<130 14.4[g/kWhl]
® 130=n<2000 44.0 + nt023) [g/kWh]
® n>2000 7.7[g/kWhl]
Tier III  (2016)r

Rated engine speed [rpm] NOx emission limit [g/kWh]
® 1n<130 14.4[g/kWh]
® 130=n<2000 45.0 - n02  [g/kWh]
® n>2000 9.8[g/kWh]
t: In NOx Emission Control Areas (Tier II standards apply outside ECAs)

2.  Polymer gel and Clay
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The PNIPA gel used in this experiment is a temperature-responsive polymer and it has been studied
in various fields since it has excellent characteristics such as volume phase transition that correspond
to the temperature. The Society of Polymer defined polymer gel as a polymer that is cross linked and
has become a three dimensional network structure, produces swelling but does not dissolve and takes
the state between solid and liquid.

The volume phase transition of polymer gel is the transition between swelling phase and
contraction phase of the gel was discovered by Mr. Toyoichi Tanaka [56., Solvent composition,
temperature, pressure, pH, electric field, and light are examples of factors that cause this volume phase
transition to occur. All these external factors can change the volume of polymer gel by 10 to 1000 times.

Volume phase transition of PNIPA gel occurs due to the temperature change, which is swells at low
temperature and shrinks at high temperature. This volume change is reversible and can be repeated
many times. Because of that characteristic, it is possible to create a water absorbing sheet that can be
used repeatedly (7.

Clay is a material that is made by removing and purifying impurities in the layered clay mineral [8].
There are various types of clay but in our research, we are using two types of clay which is Kunipia and
Sumecton from Kunimine Industries. Kunipia is a purified type of clay called Bentonite. Bentonite is a
layered silicate mineral containing montmorillonite as a main component and other minerals such as
quartz, mica, feldspar, and zeolite. Kunipia is a natural clay, so it is difficult to completely control it’s
properties. The solution to this problem is using synthetic clay called Sumecton. Sumecton is a clay
formed by chemically synthesizing by removing impurities and treatment with hot water 1!,

Recently, research on new soft materials combining this polymer gel and clay materials are being
actively conducted. Professor Takuzo Aida from Tokyo University has succeeded in developing new soft
materials that have a high strength and self-repairing performance which can contain more than 95%
of moisture just by mixing clay and an organic polymer compound. It can be said to be environmentally
friendly because it’s mostly made from naturally derived materials such as water and clay.

From this, we can expect a high performance and high functionality of new organic/inorganic hybrid
materials to be formed if inorganic structure such as clay combined well with organic structure such as
polymer gel. Representative of this organic/inorganic hybrid material is FRP (Fiber Reinforced Plastic).
Moreover, there are also others materials that have been researched and developed. Consequently, our
laboratory has also made a new water absorbing materials that environmentally friendly by using
PNIPA gel and clay.

3. [Experiment

The composition of PNIPA gel which act as a water absorbing agent was prepared as follows. Distilled
water and SA(Sodium Acrylate) which is act as an ionizing agent were used to make 10
concentration(0.5, 0.8, 1.0,1.1, 1.15, 1.2, 1.25, 1.3, 1.4, 1.5 [wt%]) of an aqueous solution.1 g of clay was
gradually put into the aqueous solution, stirred and dissolved. Two types of clay were used which is
Kunipia and Sumecton. Next, 3.88 g of NIPA(N-isopropylarylamide) is dissolved.

After that, 120 ul of N-N,N",N -tetramethylethylenediamine was used as a polymerization accelerator
and 20 mg of Ammonium Peroxodisulfate as a polymerization initiator was added before being left in a
thermostatic chamber at 20 °C for 24 hours for gelling to occur.

4. Results and discussion

Fig.2 and Fig.3 shows the state of gelling of the samples using all the composition mention above. The
horizontal axis shows the concentration [wt%] of the SA aqueous solution used and the vertical axis
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shows the mass ratio of the main chain NIPA when SAis 1. A sample which gelled was evaluated as O,
a sample which is not gelled was evaluated as X, and a sample in a sol state was indicated by A in the
table. The result of the experiment using Kunipia is shown in Fig.2 after being left in a thermostatic
chamber at 20 °C for 24 hours, the samples using Kunipia did not gelled but remained in liquid state
in all concentration of SA. The result of the experiment using Sumecton is shown in Fig.3. The sample
using Sumecton only gelled in the SA aqueous solution which has the concentration of 1.15 and 1.2
[wt%)] only. The remaining samples only remained in a liquid or sol state.

From the above result, we can conclude that clay also can cross-link NIPA which is the main chain in

the specific condition. Originally, clay is in a state in which layers are piled up as shown in Fig. 8. In
this state, it is not possible to crosslink the polymer. The SA aqueous solution can disperse the clay with
the force of electric charge in the solution. In other words, SA can disperse the clay and crosslink the
NIPA.
Based on the experimental results, it can be considered that sample using Sumecton could be gelled
only when the concentration of SA aqueous solution was 1.15 and 1.2 [wt%] and clay could be dispersed
by the force of the electric charge that working in the SA aqueous solution. During the refining process,
Sumecton undergoes a hot water treatment after removing impurities while Kunipa does not undergo
hot water treatment after the removal of impurities.

From that, we can conclude that Kunipia did not gel and cannot crosslink PNIPA as the clay did not
disperse by the electric force that is working in SA aqueous solution due to the properties of the clay
used. From above, we can distinctly see that gel can be formed only when the concentration of SA
aqueous solution was 1.15 and 1.2 [wt%] by using Sumecton as a crosslinking agent.

Fig.2 Gelation of sample using Kunipia Fig.3 Gelation of sample using Sumecton
5. Conclusions

In this laboratory, we tried to use clay as a crosslinking agent for PNIPA gels in order to create an

environment friendly water absorbing material. As a result, the following conclusion can be made:

1. All samples using Kunipia could not be gelled in this experiment.

2. Samples using Sumecton can gelled only at the concentration of SA aqueous solution is 1.15 and 1.2
[wt%] only.

From these conclusions, it can be said that SA can crosslink NIPA by dispersing clay in aqueous
solution, but it is also found that there are specific conditions for cross-linking PNIPA in this
experiment. In this experiment, it is possible for Sumecton to be gelled only when the concentration of
SA aqueous solution is 1.15 and 1.2 [wt%] as the clay was dispersed by the electric charge that
working in the SA aqueous solution then cross-linking PNIPA gels. In addition, Sumecton was treated
with hot water during refining while Kunipia did not undergo hot water treatment after refining
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process 10, This difference can be said to influence ion exchange between clay layers and the
crosslinking of PNIPA.

From this experiment, by using clay as a crosslinking agent for PNIPA gel, we were able to create a
new non-toxic and environmentally friendly water absorbing material.
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Preparation and properties of Thermosensitive gas
barrier membranes using Layered Double Hydroxide
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Abstract

The temperature sensitive nanocomposite film using Layered Double Hydroxide (LDH) and

thermosensitive polymer were produced by in-situ polymerization by synthesized Co-Al large

crystal LDH and poly (N- isopropylacrylamide) (PNIPA). The Co-Al large crystal LDH was made

by urea method that diameter 3 - 5 © m. Thermosensitive membranes was measured water vapor

transmittance at 40°C and 20°C. The water vapor barrier property of nanocomposite membranes

showed temperature response. Nanocomposite membrane observed SEM showed flat surface and

uniform structure. In conclusion, LDH/PNIPA nanocomposite membrane has possibilities

temperature responsive water vapor barrier membrane.
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Development of atmospheric pressure plasma deodorizing
equipment using commercial power supply for on-board ship
living space
—Development of plasma generator device—

Ikko Sakuma*

Compounds such as Dimethylsulfide generated by marine micro-organisms cause
stench in coastal zone or on-board ship. The stench is sensory nuisance to cause
healthy damage depending on a degree of the concentration. In on-board ship,
deodorizing devices maintained by ship crews are required simple mechanisms and
principles. I've just started this research, which aims to develop a deodorizing device
for the stench by using atmospheric pressure plasma. Firstly, I manufactured plasma
generator using two-dimensional electrode and carried out argon(Ar) gas discharge
experiment. I also investigated difference in the existence of a gas wash bottle which
adds odorant to plasma source gas. Ar plasma spectrum due to dielectric barrier
discharge was observed by a spectrometer regardless of whether the bottle was used.
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Development of a rescue robot for exploration in ship
—Report 2: Method of obtaining wave data using sensor unit —

Hirofumi Maeda*

Abstract

This paper describes method of obtaining wave data for wave-generator using sensor unit. Sensor unit

can measure acceleration, degree and angular velocity. After sensor coordinate of measured acceleration

data has been transformed into world coordinate, gravitational acceleration is removed from the value.

Subsequently, displacement of wave is estimated from measured acceleration data by multiple integral.
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Research and development about a piping inspection robot
—Report 4: Proposal of localization—

Hirofumi Maeda*

Abstract

This paper describes study and development of a piping inspection robot. Maintenance of drainpipes is

essential and has to be performed regularly. Accordingly, we have been developing a small robot which is

convenient to carry. To enable the robot to run in several types of pipes, self-localization is required to

prevent itself from tumbling. A basic summary of the robot and the methods of self-localization are

described in this paper.
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INRIRUE A R MSIE, IEE R Y e
HLTHBY, TovrIEL Y EONEE %2
BHTAZENTES. ZOERINMEEFED D
BLENICBITHrA Yy NORE (a—L, ©vF)
1L, RQ)OEEXE2R-T. B, ThEno%k
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BLERA DR Y MR OHIERSE — 5 4 W B OEHEICET D3RR -

BITLLT EERT S.
‘o, X RO EIER A Gl IS R)
B,y BRI (i HEAER)
%y, T EOEERAE (G AT R)
°X, 1 ARy kO x AR (HeRHHERE )
%Y, s mRy by BT (M EER)
°2, ARy ROz R (Gt EERER)
= NPV l1E
f o mAy b oA
b : ARy bDLEKE
b, : =Ry DLt
°% 1 By kDS A D R (k)
Y, Ry DXL YDy JEE (HERHEER)
°2, B Ry NOXA YO 7 ERE (Wt ERER)
X EARy bOXEE (B N EER)
Y, cEARy ROy EEE (mRy FEEER)
2, a Ry hOzEE (rAR Y EREER)
a,  IEEE Y O xSy (BB NEER)
a,  MEEE YOy (RERy MEER)
a, : MEEE YO 255y (mRy MEER)
'
°a, =—tan™ —
a'Z
'
°B, =—tan™t
a

oy
po= %y |(i=1,f.b.b)
fL
cos®y, —sin®,. 0
= |sin°, cos’, O
| 0 0 1
[cos°B 0 sin°g
0 1 0
|—sin®B, 0 cosp,
1 0 0
0 cos’a, -sin‘e,
|0 sin®a, cos’q,
[ "x °X,
Vi |+ Y
_rzi °z, 1

3. 2 AAXOEMKICETHIEEHR
IUFRERER R v MY, BBEBRERICH AT
NEOBEEICHT 5. LasL, BENHETH
L2, BETDAODEAYREERT D Z LI1T74
<, WEIX 3, Ry AKRNES L TR
X2 HOBNEMT 5. RS ENL, KEIFHIE
BLARAWE®, #HiE3H8E L, MoalkyK
QE&EBXEm-TLOLETDH. ok, TEh
DERIILLT L EHET S.

S

YRRy RO A YDy FEE (S TR

2. vR Yy NDEA YD 7 JEREE (A T TERER)

1
A AR & s

0, : W1 KT 551 7 O
Syi = (rXi cos oﬂr + ryi

+72;C0S °cz, sin °f3, )sin °y,

+( "y, cos °a, - "z;sin °ct, )cos %,

0

+Y,
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'z, = ("y, cosa,sin,
~"2;sin °a, sin 6, )sin %,
+(="x, cos °, sin 6,
—"y.sin °a, sin °f.sin @

1 r r S
~"2,€0s °ct, sin °f, sin 6, ) cos °,
+( " sin °3, cos 6,
+"y, sin °a, cos °. cos O,

+ 2, C0S °ct, C0S °f3, €08 0, ) + °2, COS 6,

2 ="y’ +°z @)

S

3. 3 XHITOERYELY

31, 32 &0, REAEE 6 SITxtL, FHEANS5
DEHTE., 22T, RAMEHDO 1-TH5D.
INIEVERA R v h O x sy (x fZEE NI
BIFoaRy bOETHR) IZO0WTEXD. X
BT IR A R NV F A R A 1 AR v b AN SRERIT
ATPIEBEZ BT 5. 07, x BRI/ NE

FwEo Ry M Shi-ora—Zick -,

FRA NI DLBRIBEHT L ENTES. 22
T, X o & RS RIS FE IS B D (X By % A
T5) 2L TRIEKE 5O HTZ ENTE,
ZOFER 5 SDOLMER LV ACAEHEE N ATHE &
%,

L LEEICE, KQOMOARD I =40
BNEGENDZ END, RERDDZENTE R
WL Z 2T BUERRITIC K o> T oy k072 (K 31).

20000

15000

e N
IS AN
= 10000
& N
i A
5000 - -
N\ Pt
\\
yd
0
-30.0 0.0 30.0
4 [degree]

B 3-1 HddefiptT

FOEE 55 40 5 (AL 30 4F)

4.

AFRCTIL, AHUEVERA R R v b O BEOLEHE
EICOWTIRAT2, F7-, HOMBEHELFERT S
T L 72 BRI DN T H IRz,

AR, IVURERE Ry MIFEED I, HiE
FIEHOREE R E2IT> T FETH D.

SE X

(1] A 5A3C, HEH WG, REE 88—, /ME ¥,
EHE LAFa—aRy MIBITF AT A
AEMERGIZT DO Ry =7 B3,
A AR 23l AR SC8E No.115-1, p.123~
124, (2011)

[2] ®iE 943C, /MR B, @R o L AFa—
gRy MIBITAT A AEHERIIZT D
TeHDT AT LR, SHIPEGM R E R
fL2E 5 34 7, pp.48~53, (2012)

[8] B #EE, HEH Tk, Hex K B—, thik &
HE, BiTH 9L EBRERR Y SOTZHOR
EREEREE, B AR Y25 43 [BIFAEB R
WFZEE IR SR B ATRISE, 716, (2013)

[4] REE Fnk, OHEE I, AUHE 9L BUEMR
HEoRy NOTEODEY 22—k, & 14 [A]
VAFAAL T L — g UIHMEES
(SI2013), pp.1297~1300, (2013)

(6] JEH ik, ex K B—, thik B, FiE 35
B, BIH 9L =Y 2 — I L AR E R
oy ho/NEYE, BAREETSE 44 5
A B 2R MR R AR S TR AR, 613,
(2014)

(6] wiH 5A3C, A #OR, BEHE Fok, g 3=
5k, xR B, %EE B RERE R
v MBI 2HFER R -5 1 N ko7
D DOFRNERERRFE-, = HI s s e 55 B P Al 22
% 36 %=, pp.79~82, (2014)

(7] ®iH BL3C, g 500k, xR B—, %k &



FLAERRAT v R MR D HFERTE — 55 4 Wt

M BERA Ry MIBET DR -F
2 A LTI A DT ORVEM R,
= I P A v S B PR LA 37 5, pp.T5~
79, (2015)
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Cindyscript TOH i 5

UYSCI- =

On sort operator of Cinsyscript

Yasuyuki Kubo *

Abstract

I compared how to arrange by multiple conditions with the sort operator of Cindyscript.

1. BLDIC

KeTCindy THEID~— [1] TIE, B
EWIE (FENE), R USROFEITFES % A
25728 reverse Zfi->720, 100 »H 51\
BETY—hLEEYW LTS, 22T, %k, 72
WO KT _REZ R 272D E N D
ZEThD.

MELEcdy 77 A NMCTF—2 2 AALT, 8ifE
e+ 5 L, CindyScript ® Y — MEE X, 8
TE ZNTFAFLSMZOWTIE, JTEONEF & #ERs LT
WHESHIZETHD. HELE3DOEMEEIAEIC
o CTY—hTHZEITEY, TNIAMRTET.

ZOMEEMALT, (1] ofiTix, AELET—
B BNIROIFEER B OB WIE (FIE) [2iEA TS
Mo, Y= e 1 O0FRMETITRoTNDEEZL
nH. Zhix, IMPFERSOBEVIRICIEA TS &
WIHORFBROEMZFIH L TWA. AENE, BFERDS%E
PEEARE L2 T, EEOSEMEE2 T THR Lcm
STOY— b EEET. 2F0, HIHOT—FNE
BEEFOFVIERIC > TR L, BREFEEE
BFLVI 2o0DFMETY— LW, bL, F
BEEZOBEVIEFIZY — NI TH D AREMEN &
T—HThoTh, FEEFICLDLY— 2L Th
b, BRICEDWOEAETLHLVWI ZE&T, AW
DIEFICW O Z 5 Z EMRHKD.

ZOMmXTIE, EEEEELWRBICFHLE
V— hOFEELE L. 2B, BEAER LT
®Dix, Cinderella (version 2.9 build 1898) {18
@ CindyScript TH Y, v==2T7 /%, £d Cin-
derella ® A = 2 = LIFOH & 415 Cinderella
=2 TNDY I FIZH R —ANT 7 ANELT

@ CindyScript @~ = =7 /L (Page last modified
on Wednesday 17 of August, 2016.) TH 5. AR
FECEER T BRI~ = 2 7L (WEEEIR) 1X, m— L
Z7ANELTO~Y=a7/ (Page last modified
on Monday 14 of July, 2014.) Z&#E L7=. &R
BT D7D A b ORI 23, LIRS
feCEYA A, BUEIFEH TE 0.

#1 Orgdata

Orgdata="

FHEERS O sHE O HE1mE F2@E FE3
160101 K4 01 60 75 63
160102 K4 02 60 85 60
160103 K4 03 60 65 33
160104 K4 04 40 75 42
160105 K4 05 40 85 45
160106 K4 06 40 65 37
160107 K4 07 50 75 41
160108 K4 08 50 85 43
160109 K4 09 50 65 69
160110 K4 10 60 75 63
160111 K4 11 60 85 60
160112 K412 60 65 33
160113 K413 40 75 42
160114 K4 14 40 85 45
160115 K4 15 40 65 37
160116 K4 16 50 75 41
160117 K417 50 85 43
160118 K4 18 50 65 69

n.
)

Rk 29 4 11 A 30 B8R



25

= HI P R AP A AL 2405 (P30 4F)

2. BUBEAT—20O%ER

rokokhr—% (1) 2HELE.

ZOTFT X%, B 1EIO/HEN 3 NT D60 A,
40 &, 50 HE L THEAREWIETHEWIETY 72
WXLz, ERnEno 3 AL, 75 &, 85 5, 65
RT2LLT3ADFTY, BABREWIETHAEAN
JETHZRNE ST, &IO9I ANEae—L T,
3 B OFEDFE CZBRENEH D LI L. 2
NHITRERSPRALICL > TORKAENS.

HELEER1DF—%% CindyScript 233 5 5
WZE T 72, KET'Cindy O T,

datalist=Tab2list(Orgdata) ;
data=datalist_(2..length(datalist));

EFITLIbDOREK2 D data ThD.

CindyScript O##EH 1 sort 7 —# data |Zx}
LTHEITT 2. o8, 21THOMBIE, HEOITE
BRI L CU~ER 2 5728 datalist @ 21T HUK%
data L THLEWVWOIHREFETHD.

#£2 data (HEEITZRIN)

data="

160101 K401 60 75 63
160102 K402 60 85 60
160103 K4 03 60 65 33
160104 K404 40 75 42
160105 K4 05 40 85 45
160106 X4 06 40 65 37
160107 K4 07 50 75 41
160108 K4 08 50 85 43
160109 K409 50 65 69
160110 K4 10 60 75 63
160111 KA 11 60 85 60
160112 K412 60 65 33
160113 K4 13 40 75 42
160114 X4 14 40 85 45
160115 K4 15 40 65 37
160116 K4 16 50 75 41
160117 K4 17 50 85 43
160118 K4 18 50 65 69

n.
)

3. BHORHFICLZAHUER

B L7z data &% 1 B0 (55 3 & H OH)
THIEICEN, ZRANFECARDL, $2EOE8 (F
4 FHOE) CTHIAICIERS. 2L T, ZNHMNIHE
U & 2fERs (58 1 ZHBOMHE) OME (FEIE)
WP ZE T, V— MEFE T sort OEMEE AR
Lic. EOJEE FICHINT 5.

3.1 JY—brz@RYET

[1] DBl HHEFETE 5 X 91T, CindyScript @
V— MEE L, BESNEEM LSOV TIE
TEDNEFZHEFFL TV DG, BEOKML 2 D)A
FICHALTY — a0 ZEiZR .

HE T DIEEDD, £7°, ROMS CRER
FOMNRIZW 5. PEFSEZEOFEF KL T
NEZDE, BEHEOHEVIEIZZR D ZELLRNDT,

dt=sort(data,-1*(#_1));

Zhizk-C, Bondyr—% dt i, ko ko
W25 (F3).

#3 At CEEES IR

dt="

160118 4 18 50 65 69
160117 &4 17 50 85 43
160116 416 50 75 41
160115 4 15 40 65 37
160114 &4 14 40 85 45
160113 G4 13 40 75 42
160112 412 60 65 33
160111 411 60 85 60
160110 410 60 75 63
160109 409 50 65 69
160108 G4 08 50 85 43
160107 F&4 07 50 75 41
160106 4 06 40 65 37
160105 4 05 40 85 45
160104 G4 04 40 75 42
160103 4 03 60 65 33
160102 F&4 02 60 85 60
160101 401 60 75 63

n.
)

WIS, H4B/HOMTHIECE~EZD.

dt=sort(dt,#_4);
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EVHmAmIck Y, ko X HITdt BELT D
(3%4).

dt i, 4FBOMECTHIEICIEY, 4 FH OMAFE
CHDiE 1% HOETHEIRICIEA TV A.

%I R B EREOE N 3 & H Ol CHIEI I~
5. AOAt LT, SLICKOMS

dt=sort(dt,#_3);

ERERITTDH. AT, ROLIICHNOIEZEIZ
moTND (£5).

#4 dt (E3odt &)

dt="

160118 K418 50 65 69
160115 K4 15 40 65 37
160112 K412 60 65 33
160109 K409 50 65 69
160106 K4 06 40 65 37
160103 K403 60 65 33
160116 K4 16 50 75 41
160113 K4 13 40 75 42
160110 K410 60 75 63
160107 K407 50 75 41
160104 K404 40 75 42
160101 K401 60 75 63
160117 K4 17 50 85 43
160114 K414 40 85 45
160111 K411 60 85 60
160108 K4 08 50 85 43
160105 K405 40 85 45
160102 K402 60 85 60

n.
?

ok, Y- bOFEMEENRDIZTT, B
FHZEDY— MR TED. BELL, T EKD
HHiRBZZX T THHN, marikyikidocras
T LAOFMMIHERNER S, B, v~=a2T L ERT
Y, TTONEEZ 25 XLENT EITHR L T Zen
DRETHD.

3.2 HEEMZB (1)
BIIE, 2 SORA A, B O, 220 100
BUTFLRESTVDRE, ZHZHOMRIEE 3 K
UTFThs. FHAOBATERELEE X, FL
FHTR D, SBICHE B OB AE R TIHUEEZ 720
Ldaih, ADEBSIC0%3OBITT (0%,
BEE 10015 LT), B OmSAERT. ZoMiEs

s uE, £9 A OBFRTHELT, ZANFEL
7H BO/AERTIERDZ ENHEKS. 2o
KX, EAEABIENRRELS DL THS.
FNEEHET D HIEE LT, 00T AOMRIC
BT LB EOMEEE 2 2 THhIE, A DGR%E
1000 592DV IC B OERORKEE D KEwn
Bl (Bl 21X 100) 20T, BEzsZ &b
kD, ZOEZFTTTRIT AEENHIEHBENT
DL EIEIRDT, RYIZ, RO LI RBITHET.
ABELLOURRMNIHAED, TXT5 LD
INERBERETS. 51F, BOU X FMOREKESX
DREL, BERTEATZLE, ADSDOHEERTD
¥, BOOLOEEHZBADHTE WD 2H 0% E LTH
AL, AICXAETY— ML, TNLOLBREL
WA B O TY — 52 LITR5.

#5 dt (F4odt &)

dt="

160115 K415 40 65 37
160106 K406 40 65 37
160113 K4 13 40 75 42
160104 K4 04 40 75 42
160114 K4 14 40 85 45
160105 K4 05 40 85 45
160118 K418 50 65 69
160109 K409 50 65 69
160116 K4 16 50 75 41
160107 K4 07 50 75 41
160117 K417 50 85 43
160108 K408 50 85 43
160112 K412 60 65 33
160103 K4 03 60 65 33
160110 K410 60 75 63
160101 K401 60 75 63
160111 K411 60 85 60
160102 K4 02 60 85 60

"n.
)

3.3 HEEMZAS (2)

B, WO Z OLMERBEOSBEITIRD
N5, WOLIBIETHI LT, WOEZXDOFME
D TR WG AIC B OEIFIZ LD Y — AT
x5, B, bbbl V- NEEFIL, ~=aT
Mz LB E TEFIE LTROIEFRH Y £4, 77—
JUE < B < 30551 < UR M) EleoTHEY, #&
LS B A Z KD, BETRVE O &K
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DOFMETHOEZ D L X, LofioHEE, <
FEZ R, 22T, BIETRO S DDERMAEITHON
T, B Z S THEEE(E T AU R V. 2238, [1] ©
T2 ZFH LT Z DT Tna. 0% 2
Z B PINENL & o1 5 D12, CindyScript 12 %A
HESINTRWND, D UEFHPMNETEDR, Tl
DNWTIE, BIOESITHIT 5.

3.4 XFHELTHRS

WO OEMIZLTIO U A N EETREAIC
NEAZAH T 2 L CEE L T2 01%, EMHETHD. b
L, BfED ) A SBT R TWDHe D, WIS
BAED S5 % SCEIUCTHIZ R, EEO&KMIC X
V— hELEFIUL, o0 BRITLER
W, 2L, XFHIO U A N IUTAIORE SR
TWBZ ENEMITRB.

% SCFFNCEEA T text & XTFHNOFES +
EHAET, FlZE, ROLXS s rtFETT5.

dt=sort(data,text (#_3)+text (#_4)
+text (170000-(#_1)));

I TOREERIY, FEES B1EXHOM %
%&i'féfjb lﬂmm)ﬂ%9HV(wé EThH
5. PEREORKMEN 170000 LV /SN L E
FIRALT, WolEEFIZ L.

3.5 FH#EVAMITS

ZIE TITHBIT LT FIEO R & —RU RS 5
FiEE LT, &z U A M LUTHET S HiERE
ZHib.

P, v~ =27 LOHMHESIHTS.

CindyScript 128 W TIE, T TOHEHEIT
AR 2O0BERTHIIRTE A L O RAR
RIEFZAELET, 2 OOFHRITE LD,
ELLPMRREL Y E9, EHTITETE O
HONERF T, XFHTIHEFFEECTT, EF
BT ETELONEF T, EEHAFE LR D
EEONAFIZZe 0 £9, U A M, RO
FELUET, S5, BFE L TKROIE
FRdo E9,

T—VE < < XFH < YRR

723, CindyScript TOHEFELKIL, atixb &9

HNZE LT DAY, HE T complex IZL V),
22— Uy RERERIIT U AOEHRE-H & F—HR7
Si, s [a,b] (T atixb ICEME D,

INLEMAGDETEZL, Y — MW
VN 2 DDOZMBITE S HE OENEER S, Woloh

FNHLESNTIZLT, HEHIILTHD, WO X
FPTHZREWZ &80 5.

SFEY, 200FKMNESTICLT, HFEKICLT
T AUE, ETEMONERF TIFT, EHAHE L
R BRETRONERFIZ 2 % O L RIS, T RNOESR
FHEE LT, RAIOBERNFE LS, FH2DOEFED
EFZT 20D 2T, BRETDIERICRD.

LovL, ZOHEE, AElo X573 >05%M0t%E
RCUWOERZ DDz 0.

FIT, HERIERT LR, VAMED
HbOEZMELTATIEEITEAI . L, +
Za T VOMBADOY X NOE S EFTRY, KA
VANMZTDHE, VAMILESRMOFE 1 OFEFE
FHERTY— b T50EF260D. v =aT/V{Z
X, &E U R ML/,

DT, WERO~=a2T VNG, ZOWHS%E
FIHT 5.

Two lists are compared by the first entry
in which they differ.

FEER ZFE A ThH, HARGERE B2 2NFITIEE
FIRALZR .

ABIOT—H T, VA NELKT D HEZER
D720, WD XD BB EFET L.

dt=sort(data, [#_3,#_4,-1x(#_1)]1);

2%, 3 OMAY A MD 3FALT-1x#_1) &
WO RO LD, 1 FHOMEERIAICT D7
HTHD. LFHOREEDEE LEST, H1EH
DEOHFAEEZRIZT 22 L7, ADEIZT HT2
TR

ZOMBDOETIZEY, BMET A0 R (F
5LEUCbD) /B,

4. F&¥

Al FERLIZRITIE, REOFERRD RV
EEZDL. TOWIE, Tul T AOITRNEL D
D, BN Lict B2 ERDLIFIETHD. 72
L, BxbnlT—23H5IEETIHEATNSZ L
RS, WORRZITHE 5 &M, T
LTHRL TR ZEIZT 5.

£, EBH0HEL, v=a 7 (m—An
Ty AN) ICRENTWRNEEEZA TS,
Cinderella Japan fAE D AR LIS L &

BELZ LIzt 5.

AR, ZOXDICHAEFOMELHRT D720

2707 M EECE, KgTCindy ik 57— 5’&&



28
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FICET S 2] BLY, ZORBARICI-7-. £
7o, TOX DRI L D Y — ME, ABKLE
DA b (1] 21 TR, CDC % i Eiie
[3] TOF—#EEICBITHEHLH-T-.

A el OEMERERRIE, KEI'Cindy © L TiT7e > 7.
5t ® KT Cindy lZ22W\W i, [4] i shTn
HEINCRIIEDED I TNDHD, HE T sort
1% CindyScript LD b DD T, FOHET/RN

SENME L UVSE URL

[1] ABIE . AP (https://sites.google.
com/site/ketcindy/home/cdv/shi-yan)
[2] Y. Kubo : Data processing with KgT'Cindy,
LNCS, vol.10407 IV,pp.240-250(2017).

(3] FUiliz#iRiEAs - JLRINFIER RS &, SAREFR
KRS HEHET 727 b 2016, (2017).

[4] TKetpic.com| (http://ketpic.com/)

[5] TCinderella) (http://www.cinderella.de/
tiki-index.php)

[6] CinderellaJapan] (https://sites.google.

com/site/cinderellajapan/)
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Visualization of Expansion by Students

Tsuyoshi Nango*

Abstract

In this study, the author considers the visualization of expansion by students. The author analyzes the

relationship between students' drawing of expansion and exam scores. The author found that students taking low

scores In the exam tend to draw pictures expressing relationships of learning matters.

1. [ZE&HIC

FEFIFB BN, HRLFR A0
(2 K BIRE R ORTAL & BRBRIZ 31T B KB i R
DR ZET L, REeFRL
(1) RERRIED EEBN S VFE (THIT6

MLLE) X, FHNEFCHEI DX A RS S0
NHHZ L.

(2) FREfRRED EER D IenyA (7 R
SMLAT) 1%, BREFEeHE oM 2 Erk 3 518
MNHDH &

(3) BIEZHMORKE LoD EERTE TN T
5, Bit, FHEEEOMENIMECE TS
ELTY, MENMET D EITRG N L.

(4) FEHEHOWERCZLED FEEIZE, FIERHE
WD X9 7REWERZFRTIX & RGO & 9
TeREIE A TN TS X OM T PLETH D =
L.

EHE, FE (1) (2) (3) 1220\ C, K
7203 T, OB THREEOTIRN TE 5D
W) 2 BBk A R 7

AMFFED BRI, PR 1 A OFAED B B
DOIRFAL & UCTERR L7 DR & R BR 73 B O B AR
JE L OBhEAZ I, RRALEE D fFEOUEEZ X 5T
DOHREERDLZETHD

AMFZETIL, FAEDNBBEOBRFAL S L TER LZX
ORI E, 1 AT REEERO R/ O IEE S
EEBITHT D, £, EE (1) (2) (3) 23,
JEBIZB W T HRBRICEIR TE 20220 TR
5.

AHFGEONLERTIE, 1] OEEDHITETHS.

2. Pk BREEEDIREIL

2. 1 ERORKHK

FEAEFEN L7 T A1, AMROREMFR 1 F4
(454 (B¥314, LF84)) ThbH. NFRDF
TIPBEIZHE LT L RS GRE 5 FETRIK),
WIS R LT ENR SN T A TH D,
JEBAHLIT & LT 90 43 X 2 Rl ¥4 F2kitk, R
DOF L OFEEOFE 90 X 1[EZREL, ZORHH
W CHAIC L 2RO A ERk =& 2 R L4 Ik
U7-. BRALZBRAET AR, BROBIT TCEALZ
LELT

- EERE RIS 5

- FIEAREAE D

cEEHZ A

-1 LK%

EFEEEZ D
EHZEL, BEZTHICHI-->T, ZbEx EDlEE
TS & LVDhy, £i2, ZHD 5 OOFEEIHD
BEZ Y 972> T D 00 %EE 2, BIEEZHEFEILLT
BB X R Lz S bich iz - T, Ko 59,
FRULFELHAWTIWE Lz, £72, mEsl1] & FEkE
2, MOHEES, UFPOEZIALST, ROVETIER
EORBUFEITFEE L TRV, R H HRETIT
2NOT, HHEIZKRHAT D X OITHR L. FEICE
BZHE(LSH-DHIC, 44 0% EICEROGEE L
& U TERR L7223 &, 22 NoX OB
Ll Ak TALIKRTCHA LIZ, F72, TNHEE
M FNEFCHEA, BRI O U DOV TR 21T
ol AORRFZK 1 ITRT.

HABEF

pk 29 4F 11 A 30 AP
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= Il P e S P AR

FCE 5540 5 (SRR 30 4F)

B 2 1 3REAX TR TE 20O THIUIE S

AEDFEDWM RS D, TN THRETE 20
IROOPHERITCREET S, &) FIEDSIREC >
5. BT LV OEMEERTINTHS.
BhERLHINIL, BIEN DD &BE X N DT
EEFOREITREATZKE T2, RIAZT 2FIAT
372K, FEMOERVNEFE SN TVWDEEZD
NHMTHS. a7 b~y T EFHINLOHO—

M1 EEORKRT

2. 2 ZFHOERL-EREOR

FAOVER LT EBEOKIE, BIOFIEZTEEH Lz
X, EEOFEOR#EATHE LK, EEEFEOFIH PECERY [ SN
DLRT EETHLT-HD 3 XA FITHETED.
B ERRORGEE WS Z L &L, EBiHOFIEE
RO L7 X2 FIERCERY, RO FEDB A Fid L
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About gamification

Nobuyuki Sochi*

Abstract

I give some examples of gamification on mathematics lessons including trivial cases.
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About folding and one straight cut suffice 3
—How to make a design drawing—

Nobuyuki Sochi*, Yugo Fujiwara**, Raimu Ando*¥*,

Masamichi Yamashita**

Abstract

By folding shape drawn by line segments on a sheet of paper and cutting the paper straight, it is

possible to cut it out. We studied to make a design drawing about folding and one straight cut suffice.
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Activity Report of B Team in the KOSEN ROBOCON
—About 2016 and 2017—

*

Shigeji Osawa

Abstract
This paper reports about robots and contest results of B team of Yuge college in the KOSEN

ROBOCON 2016 and 2017. B team has few members. And they are beginner of robot making.
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Technical Training and Specialized Experiences Engaged by
an International Exchange Program
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Abstract

We carried out a technical skills training project as a part of international exchange activities. The
purpose of this short term training was to help the exchange students to utilize their experiences at our
college as an opportunity to actively engage in earning technical skills and to give each one of them their
individual learning outcome. The exchange students were engaged in their technical skills training
designated for each student with their coaching professors, adding to their intercultural and multinational
session such as Japanese culture learning and homestay programs. This paper presents 4 projects that
were carried out in 2016. 1) Construction of temperature based motor controller 2) Fabricating school
badges using different processing techniques 3) An internal combustion engine performance modifying
experience by altering the cooling system efficiency 4) Phase changes ranging from pool boiling to
refrigeration cycles.
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Measurement of the Air Pollutants in Yuge Village
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Abstract

An International Exchange Agreement between the National Institute of Technology, Yuge College (NITYC) and
the Mongolian University of Science and Technology (MUST) had been established in September 2014. This
agreement is to promote undertaking activities for the educational exchange and cooperation in research and other

related fields between the two institutions. Based on the agreement, we planned to execute a co-project,

“Measurement of the air-pollution substances on Yuge island”. The purpose of this project was to utilize the brief

visits of international students as an opportunity to motivate them to become more aware of environmental

problems faced at diverse locations around the world. In this paper we report an international education program
held for cultural understanding between the students from Mongolia and Japan. We also present some of the
measurement results of PM2.5, PM10 and OBC concentrations on Yuge island.
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PM2s [ug/m?] 19.37 453 6.40 27.50 32.98
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Mechanical Property of Polyether ether ketone Products
Fabricated by Material Extrusion

Hidetsugu Fukuda*

Abstract
The Polyether ether ketone (PEEK) is a kind of super engineering plastics, and has good mechanical

properties and high heat resistance. In this study, the mechanical properties of PEEK products fabricated

by material extrusion were examined. Tensile tests were carried out by the mechanical testing machine.

Tensile strength of PEEK products fabricated by material extrusion process was about 72 MPa, less than

the typical value of molded PEEK.
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Abstract

As of 2017 Political Situation of Maluku is relatively peaceful.

tipe of incitents have happened. (1) Some Violence incident have been between neighboring villages. In

But sporadically many

most cases those incidents have happened between same religion villages. (2) Still now many people
secretly have many weapons, for example guns, bombs and Sharp weapons. And perhaps it is important
thing that Indonesian Army (Tentara Nasional Indonesia) has executed the project of Green and Blue Gold
(Emas hijau dan Emas Biru), this is program for regional peace through agricultural and fishery
development.

Pada 2017 Situasi Politik Maluku relatif damai. Tapi secara sporadis banyak tipe incitents telah terjadi.
(1) Beberapa insiden kekerasan terjadi di antara desa-desa tetangga. Dalam kebanyakan kasus, insiden
tersebut terjadi di antara desa agama yang sama. (2) Masih sekarang banyak orang diam-diam memiliki
banyak senjata, misalnya senjata api, bom dan senjata tajam. Dan mungkin penting bahwa Tentara
Nasional Indonesia telah melaksanakan proyek Green and Blue Gold (Emas Hijau dan Emas Biru), ini
adalah program perdamaian regional melalui pengembangan pertanian dan perikanan.
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Practice on the simulation by a numerical analysis of

strength of materials

Tsuruyo Kinoshita* , Toshihiko Masaie** and Hideto Tsuru***

Abstract

Simulations by some numerical analyses have come to be used in various industrial fields with the

development of computer and software. Therefore, it is important for students in advanced course to

educate simulating technique. This paper presents an education of the simulation on strength of materials

by a numerical analysis in the production system engineering course. Analyses are done on basic problems

to understand the Finite Element Method and to examine the accuracy of the results. Moreover, some

numerical calculations on one problem are carried out under different boundary conditions. This paper is

useful for students and engineers in beginning to learn the simulation on strength of materials by means

of Finite Element Method.
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