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BE

SRR NBERNE b DOBEEEIR D 7= 6D, WEZENZ a1 D HE T A & AFBYEAR & DBUN S A iR
TEEIN AR SR OBEPER TRIFHRE 21TV, REFFELME Lo, IR TIE, FEUA L U CTH—AHA
R245fa, R290, R600, L OVEABEIA R290/ R245fa, R600/ R245fa & FV /-, AZHAEAE: 5, 10, 15kW,
BEARDET] 2 MPa, 783828 A L 300 K, Hi FH@EVE 50 K, HFH 2 OZ&F A AL 800 K, Tt 2 m/s
hHz, e AHOIRE, ZRBRES, BEREEREL RO, BONARGBERE SIIEBERICLS
TR EI KA LA 8 m~45 m & 72 0, HET A H DR EE 1T ACHENE A U5 RFIER UE L e o 7.
£7-, BEREIT, BRAEAEOBEAHK 34 kg/h~166 kg/h TH D R290/R245fa 734 <, H—HARDEAEK
30 kg/h~170 kg/h & 72 R245fa, R290, R600 DIEIZD72< 72 5.
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1. %

il

T, B E O =RV X —EOR I, B ), KEEECHE: EOFARREZ R AL —IIBITL2Oob 5.
FRERLF TN O M SN DB (PR ) OBEAICHEWRAET LB EFIHT 20 bW 2 2 I3E
fadk HAE2 HIML T DY, F7z, 373K (100 °C) A 0 LB IIR O SRR TG HEK 22 & DR &
BNLZELTWLERAZEIRNE 42, Kb SFESIAZ W E L AT ARFEMLIh TS, L
L7eh o, MLBERET) 50 kg/h FREED/NRLOD I IBERF O OBERARIIL, BIEORS &, BptE 252
I OE L EPEIE & AR DIRBEIRE O EVEDRIER, P AL OBRERBR E BT e A LT T
|AYA4/AN

SR BRBE R N BERNFHE S 2 25 B O/NEASBEREIUCBI LT, FE 5 2 e, K&, (Eibatik
& LT HC % Pentane 3 J U Butane & W72 BEENEIN S AT A%, BEENEIN &, PREREAZI=R CET - #F
M Z4TV, BB—EAK Pentane 35 X U8 Butane Z W/l a Y = X L— g U U AT AOAREMEZ R LTz,
= 2 TANETIE, HC REHMA L HFC REUYR LM G DT iR AR %, BEEEIL S 2T LD
AR L U TR L, IRAEROFIHEA I L BRI ER O %G FIEIZ OV TRETT 5.



2. PRIFERE Exhaust Gas
Outlet: Tgout
2.1 FHIERET V p Working Fluid
1 ICBEEBIN OBE S X 2 7R T, RBEHE T A 2 HER T Inlet: Ty

%P D = 300 mm OEZENIC, FERRIIC 7 = 7 A Sf:gf;fled Liquid
NRAT LA SUS430 & ( AME d, = 12.7 mm, W& d;= u Two Phase
9.7 mm, PMmiEER A, =256 W/(mK) ), B N OWRE region
IROBERRIZR A 2 X ET D, H FRER S T, KA Super heated Vapor
THIT 2. reglor\l’\forking Fluid
H=Nxn(D-dy)* tan(6) (1) Do Gas Outlet: Trou

Fig. 1 Schematic view of thermal recovery system

ZZIT, 0 OMREA TH 5.
AT, BICREB LT b — b7 ¢ VHIZEFEERN TOIK - HFC & 5T HCFC 7 v U SRiB G IAA
DAEFACBVERETHEH R YOBMREE T VA&, MEEIERARBAN TOPEN 2 (225) - HC,/HFC
RIRA SR AR EEVERE TR R 7 0 77 AMUEE LA T 5. PRIFHE T, BRSO BHADIES,
ATHRER L O DR, P AOANNRER X OWEZ 5 2, QHEE, JRA B Sk 3 &
S HENT A =L & LR L PET A DBUNS 2 iR &, ZARaES, BEWEERE, BURRATmO
PEARIREE RS K OWET AR E 2R 5. EEHA & LT, HC REBUA Propane (LA F R290 &%), Butane
(LLF R600 &9 %), HFC REEAR R245fa O HE—KI LU HC/HFC RIEGEAZ WS, 7o, BEA
BILOHEN 2 Th 522K OB HME DB 1T NIST Refprop Version 9 12 & - 7-.

22 FHIFHESME

F VSRS 2R, RO p (MRS E B, PeB L O T 13, THENEREA DB
DIENF LR, Opld&HENE, AT TR ORIE I MBEVE, T B I WUIE, TR
AOHEH ZADRER L OEHRTHS. 7B, T ADIENEIRKES & L, HEH A & KD IEHE %
TEAEAE L7

Table 1 Prediction calculation conditions

Working fluid Exhaust gas Evaporator
PF TFin QF ATF TGin UG D do di e
Vb MPa K kW K K m/s mm | mm | mm
R290, R600, 1
R245fa 5
R290/R245f4 02,05, 2.0 300 12 50 800 2 300 | 12.7 | 9.7 5
R600/ R245fa 0.8

23 FRAREFIE

2 ICFRFEAROMENE X & 7R 3. 7858471 LIEAS 300 mm OJEZEPIZIRFER ICFE S 41, 13R5EAM 0 1L 5°&
L7z, ZAFREIR~ B HORAE TR LT R THE T 2 & BTV, SNk, —ARER, fafnks ez n),
B 2 S0 T@BVE OB R OIRIE TAR SR R O35, 254 A A2 b AFKIRE £ TOHRE
FRICI@m 2, AR X T x &, fIRZRA) BZARTERR T O TOMBURKITREE A, £h
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TOBWATF1RBLO21E, TRENHNKFARRBLCHATHS. DITICHAEFIEZ =Y.
(1) BIROE &R, LG, 7554 A\ A TOHR

DIRE LIES, HeH ADOFEE ADRE Gz o ' Us Ton
CHEARH O, BZEAD) FEEAEL LTHEZ 5. T o
(2) BEARTES) L ABENE & 0 ZRRE BRI PRI Trow %K ’ - | Py !

o - w I
o, WELENEY AR L WAL= SV EERDS. < s :WFE
G AR & ) BRI R W 25T 5. - | |
17521 ! 7.
TFout: TVsat +ATF (2) E X E AL TGl :_ _Fl_:
| IS |
o O

Wy = i —he [: A_hFJ 3) Fig.2 Schematic view of evaporator

::ﬂ:, TVsat:f(P:yb )) J:I:‘I\/&/l/to hF 63:: hFin:f(P; TFin ayb) ) hFout:f(P, TFout,yb)-
() P ADOANDIREE, FH & 2L Y, Je AOH DR Too, (EZEHN) Z2HHT 5.

T, =T, ——2 =T, 4)

Gout Gin W
G C

::K, QG:QF .
(4) BFHICIX G 2 oA AN R Try &, BUNXKIIH DR Try = Ty +ATean & 5 WL T = T+ ATy
KU b ZHEHL, BUNKEOZHEE O, 2RO 5.

Om= W (hgy — hpp) ()
Z IS, hp=f(P, Tr, )-
72k, “HHERTOHEICEBO UL, UMK OEZEE x, (= xt4x) £ RG)HD by 2R TRD,
QFn %:ﬁﬂjﬁ“é

hey = X5 hysar T (17X2) hpgat (6)

::GC, hvsat:f(P,yb) s that:f(Pbe)'
(5) HEHT AUNKII AR T %, Oy U B LD Tea LV KD D.

O
T, =T, +—m2 7
Gl G2 WGCPC ( )
z(D-2d )
Wo:UGp(, ( 4 0) (8)

ZZIT, polTHET ADIEZRANEETHS.
(6) BUNKRE S AL Z0E L, BAREE Tr & BVRERE ap & 0 BRAUSENEIRE Tywr 2 5R9D 5.

O
T, =T +—=b
wF F aFﬂ'di AL (9)
T = TFI +TF2 (10)



AR O824 1 Dittus-Boelter DR 0L 0, “HHOBAIEIHIAS DX L0 a2 RD B,
(7) HEDOBMRE LY T, E2RKD 5.
T =T, +—20 h{ﬂj (11)
27 A, AL\ d,

(8) ag 13 Dittus-Boelter D0 X v sk, HEH AT R SY Oge & TEH RS OgriZ 01T TEE A B L,
T DT % RHENE: O, & T 5.

— TGI +TGZ

7, -to e (12
Quc =g (T, ~ T, )wd, AL (13)

Ou =0.8x5.67x10° (' = T,.* )z d, AL (14)
Ocn = Occ + Ocr (15)

Zziz, RAHTO 0.8 13 EfLE) OBHEITHD.

(9) Orn & Qo BIHCHIE LM 12 5 F T AL ZAETET 5. PURBIZMNEEIH 0 2 RO O AR L& L
TatRZ#ED 5.

FRIERLIR L 1 CREBAER, 150N HEH A DWUNKIIA FHRIE To) 235 2 725 A FIRIE Toi
EIHRHIES M L 72D £ C, FEZEH MR Toou ZIETET 5.

3. FPHFHERGR

R THFHFAE R 2R RRBHA D v 2V B2 A 1T, B —EAR600 73 & K& <,R290 ,
R245fa DNEIZ/NE L 72 5. BEBUROEA, KRS (R600 & 5\ X R290) DM & & HIZ Ahe 13
BN L CHAANE B & We 13325, 2k, REEE Or N —EDHE, We IIXQG)THEIT 5729
Thn., Fiz, OePHEXDHE W3 5. FERE LT W X O ITIKF L, IREBYAIT 34 kg/h~
166 kg/h Td W R290/R245fa 7% R600/R245fa (Zkb LT < 72 %, HA—BAITH) 30 kg/h~170 kg/h & 720
R245fa, R290, R600 DJEIZV72< 72D . HEF A R IX Qp OBIIMZfE, IREEAARTITN 712 K,
624 K, 534 K LK N3 2. A TITH 712K, 622K, 531K 72 5. T, P8 2 Us % 2 mys,
FREIMANREE 800K & —EE L, Toou 2@ TRDODHZ LICE D, AFETIE, B8k, BEE
K& HITHERIE S LIFHEE SKW TR 8m, 10kW THI21m, 15kW TH45m & 720, RES S
HIZZFNENK0Tm, $11.8m, £4.0m &725. NITBIEORIHOMERTHD.

IR DAN hiny, BB hrgee, WA Ay 38 L O Aoy DI 2 ZOVEAHE, X 3 12 ZRN DR
Hifik OL, ARk OTP, ZEKEARIK OV OZHEE A2 T, IRABARIL y, = 02 TH S, R290 B
KB LORAEARDOSGE, OTP b REL, OV, QL E/hE< 5. ZuE, R3ITRT I, hiw
& My DT ZVEZEN R HRE <, AR, MR E o 2V EEDN NS R D2 TH
%. R245fa, R600 H—HAI LU R600 IREHUADL S, OL Wb KR&EL, QTP, QV L/hEL< 5.
OL DAL 1.9~4.4kW, QTP Offl% 3.4~5.6kW, OV DfEIL22~25kW 72> T 5.



Table 2 Results of prediction calculation

O Wy Ahg Toout L H N
% kW kg/h | ki/kg K m m
5 50.77 354.54 712.42 8.19 0.71 9.0
0.2 10 101.54 354.54 623.59 21.32 1.86 23.5
15 152.31 354.54 534.45 44.50 3.88 49.1
5 41.12 437.78 712.42 8.18 0.71 9.0
R600 / R245fa 0.5 10 82.23 437.78 623.58 21.30 1.86 23.5
15 123.35 437.78 533.07 44.73 3.90 49 .4
5 33.60 535.73 712.42 8.20 0.72 9.1
0.8 10 67.20 535.73 623.57 21.36 1.86 23.6
15 100.80 535.73 533.02 44.89 391 49.5
5 55.29 325.55 712.42 8.02 0.70 8.9
0.2 10 110.58 325.55 624.09 20.86 1.82 23.0
15 165.87 325.55 533.05 43.75 3.81 48.3
5 49 .47 363.83 712.07 7.95 0.69 8.8
R290/R245fa 0.5 10 98.95 363.83 623.54 20.68 1.80 22.8
15 148.42 363.83 532.24 43.34 3.78 47.8
5 42.21 426.41 712.51 7.87 0.69 8.7
0.8 10 84.43 426.41 623.95 20.45 1.78 22.6
15 126.64 426.41 533.93 42.60 3.71 47.0
5 56.48 318.67 712.08 8.31 0.72 9.2
R245fa 10 112.97 318.67 622.38 21.69 1.89 23.9
15 169.46 318.67 530.91 4591 4.00 50.7
5 37.79 476.34 712.08 7.88 0.69 8.7
R290 10 75.57 476.34 622.38 20.60 1.80 22.7
15 113.36 476.34 530.91 43.34 3.78 47.8
5 29.75 605.01 712.08 8.24 0.72 9.1
R600 10 59.50 605.01 622.38 21.55 1.88 23.8
15 89.25 605.01 530.91 45.64 3.98 50.4
Table 3 Value of specific enthalpy in evaporator 12.0
aQoy a@agTP agL
hin that that hout E 10.0 o =
= .
R245fa | 235.45 | 375.83 | 485.12 | 554.12 E 8.0 - ]
B ] S
R290 270.16 | 359.36 | 626.02 | 746.50 5 6.0 - \'h
S
R600 | 265.18 | 508.54 | 735.98 | 870.20 S 40 | .{' h
R290/ 5 N\ \
s 2.0 A
R245fa 260.27 | 341.24 | 510.79 | 585.82 E I
0.0 - T T - 7
R600/ R245fa R290 R600 R290/ R600/
R245fa 251.45 | 396.07 | 528.79 | 605.99 R245fa R245fa

Fig.3 Heat transfer rate in evaporator
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(1) ZEHAENES 2 f51272 % &, fFBMRIC K O P EEREITN 25L& 725,

(2) BEREETTEIL, IRA BRI A R290/R245fa 78 R600/R245fa (2 bk L T <, HE— KD A R2451a,
R290, R600 DIEIZA72< 725, Ziudk, ZAFEmEARLT 2LV EORHEIZ LS.

(3) ZARFEINOZMEEIL, R290 DHE—F JORAEARDOLE, OTP, OV, OL L/ <720, R245fa,
R600 HL—35 LUV R600 IBREHAR DA, OL, QTP, QV &/hEL 725,

(4) KRHFEZMFITINT, RIERNTORBEARE, A LUK O S E TR L > T
B D0, AEGERS LIE, HUE, BEEARE bIT, KHEEN 5 kW TR 8 m, 10 kW THJ
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Thermal recycle from exhaust gas of small-sized combustion furnace
using binary working fluid

*Tomoysu YARA' Hikaru YAMASHIRO?

"'Science and Technology Division, ? Department of Mechanical System Engineering

This study aimed at the heat recovery from the exhaust gas of a small incinerator. The design of an evaporator
for heat recovery system was carried out by a prediction calculation. In the prediction, R245fa, R290, R600,
R290/R245fa and R600/R245fa were used as working fluid because of more volatile substance. The predictive
calculation solved heat balance of the working fluid and exhaust gas. The calculation gave exhaust gas
temperature 800K and velocity 2 m/s, the fluid pressure 2MPa and temperature 300 K at inlet of evaporator. The
degree of superheat is 50 K at evaporator exit. The amounts of waste heat from exhaust gas were given 5, 10 and
15 kW. The results of calculation, length of evaporator was 8m to 45m, and in the case of the same amount of heat,
the exit temperature of the exhaust gas were the almost same value, without dependence on working fluid. The

flow rate range of pure fluid is approximately 30-170 kg/h, and mixed fluid is about 34-166 kg/h.
Keywords: Thermal recovery, Mixture working fluid, Combustion furnace, Evaporator
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Optical Comparator for 4-bit and 6-bit QPSK-modulated Signals by Using Optical
Delayed Interferometer (Invitation)

Yohei AIKAWA

Department of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan

Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106
Abstract

In this paper, a novel optical comparison operation for PSK-modulated signal has been proposed by
using optical delayed interferometer to realize an advanced functional component for future optical
network. The feasibility of the optical comparators designed for 4-bit and 6-bit codewords was
experimentally demonstrated. It has been shown that the constellations obtained from each comparator
are located in conformity with a Hamming distance between a comparator code and a given codeword,
which is comprised of a successive two and three QPSK-modulated RZ symbols at 10.72 G baud/s. It
was concluded that the proposed scheme offers a comparison operation for 4-bit and 6-bit codewords at
10 G baud/s.

the 31" Annual Conference of the IEEE Photonics Society (IPC 2018)






Existence of a new Bianchi-permutability theorem for
Bianchi-Backlund transformation

JOSEPH CHO! AND YUTA OGATA?2

1KOBE UNIVERSITY,
2NATIONAL INSTITUTE OF TECHNOLOGY, OKINAWA COLLEGE

ABSTRACT. The classical Bianchi-Bécklund transformation for constant mean curvature (cmc) surfaces in Eu-
clidean 3-space has been studied by many researchers. In this paper, we introduce the method to construct
positon-like solution of elliptic sinh-Gordon equation via successive Bianchi-Béacklund transformations with a
single spectral parameter. We also show a new Bianchi-permutability theorem for positon-like solutions.

1. BIANCHI-BACKLUND TRANSFORMATION

Let ¥ C R? be a simply-connected domain with coordinates (z,y) € ¥, and let f : ¥ — R? be a conformally
immersed surfaces. Since f is conformal, for some function w : ¥ — R,

ds® = e (dz® + dy?)

We choose a unit normal vector field N : ¥ — S2 for f. Now we review the classical Bianchi-Backlund
transformation developed by Bianchi in [1]. From here we assume that the mean curvature H = %, while the
surface f has no umbilic points on the domain ¥, allowing us to assume without loss of generality that the Hopf
differential @ dz? = —1 dz? for z = z + iy. Then, the Gauss equation becomes
(1.1) Aw + sinhw coshw = 0,

the well-known elliptic sinh-Gordon equation.
By considering the complexified tangential line congruence of a given surface with metric function w satisfying

(1.1), one may construct another solution ¥ : ¥ — C to the same equation by solving
(1.2) (¥ —w), = %eﬁ sinh(d¥ + w)
- (¥ +w): = —Le P sinh(¥ — w)

where S € R, is some constant called a spectral parameter. Note that ¢ is determined by the choice of 5 and
an initial condition zg = xg + iyo.

Note that ¥ is a complex-valued function. To obtain another real solution to (1.1), we perform two iterations
as follows: We first obtain ¥ and 9* from a given solution w using the constants § and §*, respectively, via
(1.2), where

(1.3) B* =i — B.

Then by performing another iteration, starting with 9 and 9%, and using 8* and S, respectively, we obtain a
new solution w? via the Bianchi permutability formula

tanh (wN—w> = coth (M) tanh <M> .
2 2 2

3 ¥ 8*
w/ \wN.
%ﬁ*/g'

Key words and phrases. cmc surface, transformation theory.

Schematically,



The choice of 3* in (1.3) forces the new solution w’¥ to be a real function defined on Y. The new solution
w? is called the Bianchi-Bédcklund transformation of w.

In fact, one may repeatedly use the permutability formula to algebraically calculate multiple iterations of
Bianchi-Bécklund transformations. In [5], Sterling and Wente used the Bianchi permutability formula to express
the solution to twice iterated Bianchi-Bécklund transformations algebraically:

N
\w

Bo Yo Bs B ’
“ < \ “ / B
*,0 /

B }vlﬂi‘

U
ES
950 1

2 %‘
Ezample 1 (bubbletons and multibubbletons (cf. [5])). As an example, we revisit the bubbletons and multibub-

bletons created by Sterling and Wente in [5, (2.2), (2.5)]. Taking the vacuum solution as the seed solution, i.e.
w = 0, one can explicitly solve for the Bianchi PDE (1.2) to get

Yo,0 = exp ((sinh By ) (2 — o) + i(cosh o) (y — yo))-

Then, using the Bianchi permutability formula gives

cos ((y — yo) cosh Bo)
=9 h h
w1 arctan (tan Bo cosh ((z — xo) sinh Bg) /

behaving similarly to a 1-soliton solution. In fact, w; becomes the metric function for a single bubbleton when

Bo = arccosh kg for some ko € N\ {1}.
For a special case w = 0, if we successively apply the Bianchi-Backlund transformations twice,

B 87
w/‘” \M
4

1

Yo.0 P10

)

w1

;@\ %@
5/ \e

ES
ﬁ() * *
95,0 Yo

then we notice that it is difficult to solve the Bianchi-PDEs between v o and wy directly. However, as in [5],
we can overcome this problem by considering the outside sublattices as follows:

Jo,1

Wi1,1

19070 791,0

QA
}v wa.

*
10

w1

*
190,0

W11

P;@o@\jﬁ%ﬁ\?
99\:@9\?ﬁ

*
1901

)



¥o,0 := arctanh (exp((x — xp) sinh By + (y — yo) cosh ﬁo)) ,

0s((y — yo) cosh o)
cosh((x — x) sinh o)

Y01 := arctanh (exp((x — z1)sinh 81 + (y — y1) cosh 51)) ,

w1 := 2arctanh (tanh Bo

- 0l 9
Y11 := 2arctanh (coth Bo 5 P tanh 220 — . 0,1> 7
W1 —
Y10 := ¥o 0 + 2arctanh (tanh Bo —; P tanh 1,12 wl) ’
9 ]
wo = wy + 2arctanh (tanh B tanh %)

FIGURE 1. 2-soliton solution and corresponding cmc surfaces

Moreover, we can continue to apply Bianchi-Bécklund transformations many times, and Sterling and Wente
constructed infinite multi-bubbletons by applying them infinitely many times with pairwise distinct spectral

parameters [y # [5;...

Question.  How about the special cases of Bo = B1 (called positon solutions) for Bianchi-Bdacklund transfor-
mations?

Existence? Explicit Construction?

As a first step to consider, we want to take a limit 8; — Sy in Example 1. Unfortunately, we have...

lim ws =0. (" We used sublattices.)
B1—Bo
With the above method of obtaining ws from w = 0, Sterling and Wente showed that when 8y = 81, we =0
in [5, Proposition 3.1]. Therefore, to consider non-trivial solutions of multiple iterations of Bianchi-Béacklund
transformations with respect to a single spectral parameter, we must obtain wy without using the Bianchi
permutability formula.

2. SIMPLE FACTOR DRESSING

In this section, we consider the alternative recipe using the simple factor dressing as in [3, 4, 6, 7]. However, we
must be careful of the formalization of simple factor dressing to fit the classical Bianchi-Backlund transformations
in Section 1, in order to get SV-BBT wy including positon-like solutions. In Section 1, we obtained 3-parameters
B € Ry, zg,y0 € R for Bianchi-Backlund transformations. As in [4, Theorem 5.9], from the spectral parameter
B, we define o := e % < 1.



First, we define the twisted simple factor h(\) as follows:

1—2042)\22 0
hN) = [V | € ATSL(C)
0 1—a2)2

for r such that 0 < r < a < 1. Now we consider a dressing action for the loop group ASU;. Let 3 be a
simply connected domain, and let ¢g € ASL2(C) be a solution to dgg = ¢p&p with ¢g(z.) = I for a holomorphic
potential &y(z, A). Consider the SUs-Iwasawa splitting on ¥ as ¢g = Fy - By. If we define

¢1(Zv Z, )‘) = h()‘)GO()‘) : ¢0(Zv Z, )‘)

for a twisted simple factor h()\) and Go()\) := Fy(z0, 20, A) ~* with 29 = x¢ + iy, then we call this multiplication
on the left by h(A\)Go(A) as the simple factor dressing. These dressing matrices h and Gy include the data of
parameters o = e~ ?, xp and yg respectively. Here, we consider the SUy r-Iwasawa splitting for this new matrix

¢1(z, 2, )\)

Fact 2.1 (Simple factor dressing, [2, 3, 4, 6, 7]). We consider the dressing ¢o(z, Z, \)
o0(z,Z,\) as the above. Then, for 0 <r < a < 1, SUy r-Twasawa splitting for ¢1(z,

¢1 = F) - By = hGoFoRy " - Ro B,

— ¢1(2,2,A) = h(A)Go(N)-
Z,\) becomes as follows:

where
Ro(z,2,\) = ko(z, 2) (\/Taz()\2)_17ATO(Z7Z,)\) + Taz()\z)ﬁar(z72, A))
for

2,Z) = & ap(z, z) (O
e V{lao? + a=2[bo[?)(Jao [ + a2[bo[?)” (bo(z,z)) (GoFo)

_ 2 Ao tagby
o (z,2,\) i=a" ! |l 0~0 ,
O( ) < ‘bO‘Q

)\71041170[70
. _ _ byl? —Aaagby
i (770 =a”! (x\lo?laobo |a0|3 0) '

3. CONSTRUCTION OF SN-BBT wy BY SIMPLE FACTOR DRESSING

We will consider the Bianchi-Béacklund transform of w “twice with single spectral parameter 3” to obtain
B2-BBT ws:

w Simple factor dressing w1 Simple factor dressing wo
¢O:FO'BO 0426_5,3307?/0 ¢)1:F1'Bl a:e_[%,xl,yl ¢2:F2'BQ

Here we show the construction of 32-BBT ws.

Fact 3.1 (82-BBT wa). Let ¢1(2,A), Fi(z,2,)), Bi(z,2,\), h()\) and Ro(z, 2z, \) be the matrices as in Fact 2.1.
If we consider the dressing ¢1(z, 2, \) = ¢2(z,2,\) = h(A)G1(\) - ¢1(2, Z, \) again with the same single spectral
parameter (3, for G1(\) := Fy(21,2z1,\) ™! at 21 = x1 + iy1, then we get the following.

(1) A new two functions a1(z,%2) and by(z,z) such that
a1(z,2)\ . 7/ (1
<b1(2,2)> o (GlFl) A=« (0 ’
can be well-defined neverthless the dressing h(\) can not be well-defined at A\ = «.

(2) By using the above two functions a1(z,z) and by(z, z), SUs-Twasawa splitting for ¢2(z,Z, ) becomes as
follows:

¢y = Fy- By = hG1FiR{* - Ry By,

where

Ri(2,2,\) = ki(z,2) (\/w N2) 77 (2,2, ) + /T VD)7 (2, 2, )\)> € ASU, N ATSLy(C)



(0%
V0 + a2 P) (a2 + a?[ba]?)’

7(2,2,A) 1=t ( aa]? Aa_lala) ,

kl(z, 2) =

)\_10460_11)1 |b1|2
. _ _ b1 |? —\aaib,
(e 24 =a” (—A—loil—labl |a1|21 1) '

(3) Applying the Bianchi-Bicklund transform for wg twice with single spectral parameter B, we obtain [3%-
BBT ws as follows:

wy _ Oé_lla1|2 +a|b1|2 ) a_1|a0|2 +Oé|b0|2 e
alai|? + a7 b2 alagl? + a1t bo|?

for ag(z,2), bo(z,2) as in Fact 2.1, and a1(z, 2), bi1(z,2) as in (2) of this fact.

FIGURE 2. Positon-like solution and corresponding cmc surfaces

4. A NEW BIANCHI-PERMUTABILITY THEOREM FOR POSITON-LIKE SOLUTIONS
Here we give the explicit construction via a new Bianchi-permutability:
Theorem 1 ([2]). For w =0, if we successively apply the Bianchi-Backlund transformations twice,

YJo,0

Bo 55 b1 Y10 By
) / \ 3 / \ .
}SA 5.0 %‘V Ai 1,0 4

then we have the following.
(1) If Bo # B1, then we have

Yo,0 := arctanh (exp((x — xp) sinh By + (y — yo) cosh BO)) ,
0,1 := arctanh (exp((z — x1)sinh 81 + (y — y1) cosh B1)) ,
(1) (0 i) o) (T 50570

Y10 .
= — L — ,
(1—ada?) (—0106616190'°+190’1 + eﬂowoﬂ%vo) + (ad — a3) (0610506190'0+190*1 + 1)

e

) J10
wo = wy + 2arctanh (tanh (1 tanh %)



for ag :=e P, oy := e P, These give the same wy in [5], as 2-soliton solution.
(2) If Bo = P1, then we have
0,0 := arctanh (exp((z — xo) sinh By + (y — yo) cosh By)) ,

0.0 :=0p [arctanh (exp((@ — z0) sinh B8+ (y — yo) coshﬁ))] ‘B .

4 _ J—
A, = a2— 1 (1960 +a71) " (6190,0+190,0 +a72) {eﬁo,g(zl) <6190,0(z1) _ eﬁo,o(zl))}
a ;

at—1
2c

+ {eﬁ‘“’ - 67190’0} ePoo(z1) <719670(21) - ofl) + a? <e’9°’°(zl) + 017267190’0(Zl)> ,

4 P
By = o -1 ( 670 + afl) + (6190,0+190,0 + a*Q) {eﬂo,o(zl) _ 6*190,0(21)}

2«
90,0 —90,0 at—1 / -1 Yo,0(21)+%0,0(21) -2
+qev00 — e Y0, 50 00(z1) +a ") + (e +a )
61910 é’
By
Y10 +W,O

wo = wy + 2arctanh | tanh 8y tanh

for o := e P wy defined as such becomes a B2-positon-like solution.

Acknowledgements. The second author was supported by the Grant-in-Aid for JSPS Research Activity
start-up No.17H07321, and by the support program for the international conference presentation, National
Institute of Technology, Okinawa College. The authors appreciate the organizers of “UK-Japan Winter School,
Variational problems in Geometry and Mathematical Physics” for granting an opportunity to give a poster
presentation in this workshop.

REFERENCES

[1] L. Bianchi, Lezioni di Geometria Differenziable, Vol. 11, Italian. Pisa: Enrico Spoerri, (1903).

[2] J. Cho and Y. Ogata, Constant mean curvature surfaces of positon-like solutions, in preparation.

[3] J. Dorfmeister and M. Kilian, Dressing preserving the fundamental group, Diff. Geom. Appl., 23.2, pp.176-204, (2005).

[4] S.-P. Kobayashi, Bubbletons in 3-dimensional space forms, Balkan J. Geom. Appl., 9.1, pp.44-68, (2004).

[5] I. Sterling and H. Wente, Ezistence and classification of constant mean curvature multibubbletons of finite and infinite type,
Indiana Univ. Math. J., 42.4, pp.1239-1266, (1993).

[6] C.-L. Terng and K. Uhlenbeck, Bdcklund transformations and loop group actions, Comm. Pure Appl. Math., 53.1, pp.1-75,
(2000).

[7] K. Uhlenbeck, On the connection between harmonic maps and the self-dual Yang-Mills and the sine-Gordon equations, J.
Geom. Phys., 8, pp.283-316, (1993).

'DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, KOBE UNIVERSITY,
ROKKODAI-CHO 1-1, NADA-KU, KOBE-SHI, HYOGO-KEN, 657-8501, JAPAN

2DEPARTMENT OF SCIENCE AND TECHNOLOGY, NATIONAL INSTITUTE OF TECHNOLOGY,
OKINAWA COLLEGE, 905, HENOKO, NAGO, OKINAWA 905-2171, JAPAN

E-mail address: joseph.cho@stu.kobe-u.ac.jp

E-mail address: y.ogata@okinawa-ct.ac. jp



Chemical investigation of the volatile compounds of Alpinia zerumbet leaves
using DHS-TD-GC/MS

Eisuke Kuraya *, Akiko Touyama and Kenta Watanabe

National Institute of Technology, Okinawa College, *Corresponding author: kuraya@okinawa-ct.ac.jp

The aromatic perennial plant Alpinia zerumbet (Pers.) Burtt & Smith (Zingiberaceae) grows in Japan, from
the southern Kyushu to the Ryukyu Islands. Recently, interspecific hybridization of Alpinia spp. was reported in
Taiwan. We have demonstrated that the floral volatiles of A. zerumbet differ between individual plants [1]. We
also showed that the yield, content of the major volatile compounds, enantiomeric ratio of some monoterpenes,
and antioxidant activities of the 4. zerumbet leaf essential oils varied significantly among individual plants [2],
which reflected genetic variability within the species. However, this trend needed to be demonstrated with more
individuals. Unfortunately, a large quantity of leaves is necessary to obtain sufficient essential oil to investigate
the differences in the chemical composition of the oils among individuals, because A. zerumbet leaves yield only a
small amount of the essential oil upon hydrodistillation (0.01-0.07%). Prompted by this, here, we combined the
dynamic head-space method with thermal desorption-gas chromatography-mass spectrometry (DHS-TD-GC/MS).
For this method, a small piece of a leaf is used and sampling is possible directly in the field. The aims of this
study were to test the effectiveness of this DHS-TD-GC/MS method and reveal the variation in the chemical
composition of the essential oils of the leaves among the individual plants.

A. zerumbet leaves were collected from Okinawa and Ie (16 and 22 samples, respectively), the Ryukyu
Islands, between May and October 2017. The leaves were oven-dried (40—45 °C) to a moisture content of 10% or
less, and 0.5 g of the dried leaves and stems from individual plants were septum-sealed in a 27-mL gas-tight vial.
After introducing air through the activated carbon trap into the vial, volatiles were aspirated by a minipump and
adsorbed to Tenax TA (60/80 mesh, 130 mg) for 10 min at 60 °C. Chemical analysis was performed using a
TD-GC/MS system.

The major volatiles identified in this study (o-pinene, camphene, limonene, B-phellandrene, 1,8-cineole,
p-cymene, camphor, linalool, and cryptone) well represented the characteristics of the essential oil of the leaf. The
aroma profile obtained here also confirmed that the volatiles in the leaves clearly differed among individual plants.
These observations suggest the plausibility of selecting lineages of A. zerumbet to optimize the future production
of valuable essential oils.

Keywords: Alpinia zerumbet, dynamic head-space-thermal desorption-GC/MS

References:

[1] Eisuke Kuraya, Akiko Touyama, Shina Nakada, Kenta Watanabe and Rui Yamashiro, Nat. Volatiles Essent. Oils 4, 153-154
(2017).



[2] Eisuke Kuraya, Rui Yamashiro, Akiko Touyama, Shina Nakada, Kenta Watanabe, Akira Iguchi and Shigeru Itoh, Nat. Prod.
Commun. 12, 1321-1325 (2017).
49™ International Symposium on Essential Oils (ISE02018), 13-16 Sep. 2018 in Ni§, Serbia.

Refer to FACTA UNIVERSITATIS Series: Physics, Chemistry and Technology, 16, 76 (2018).



Improving the efficiency of essential-oil extraction from Abies sachalinensis with
an underwater shockwave pretreatment

Eisuke Kuraya *', Akiko Touyama', Osamu Higa', Yoshie Tsujikawa”, Shigeru Tanaka® and Shigeru Itoh'

'National Institute of Technology, Okinawa College; “Institute of Pulsed Power Science, Kumamoto University.

*Corresponding author: kuraya@okinawa-ct.ac.jp

Abies sachalinensis (Sakhalin fir) is a conifer species belonging to the family Pinaceae that is native to and
widely distributed throughout Sakhalin Island, the southern Kurils (Russia), and northern Hokkaido (Japan). The
essential oil of 4. sachalinensis has been found to be an active removal agent, similar to y-terpinene, myrcene, and
B-phellandrene, which effectively remove nitrogen dioxide. Essential oils provide a relaxing effect; the use of
essential oils is expected to improve overall air quality.

Underwater shockwaves generate instantaneous high pressure that reaches the entire cell and causes multiple
cracks along the tracheids, causing the pit membrane to flake off through spalling destruction. These cracks
function as permeation pathways [1]; this application was expected to result in a more effective essential-oil
extraction by subsequent steam distillation [2]. We, herein, introduce a novel application of this pretreatment
process aimed at improving the efficiency of essential-oil extraction from A. sachalinensis leaves and branches. A4.
sachalinensis leaves and branches were oven-dried (40-45 °C) to a moisture content of 10% or less, and were
subjected to the shockwave pretreatment or left untreated before essential-oil extraction by steam distillation.
Chemical analysis was performed using gas chromatography-mass spectrometry. The essential-oil yields of raw
untreated and untreated dried leaves were 5.1 and 2.4 g/kg of leaf dry weight (DW), respectively. Upon
application of a 3.0 kV, 3.6 kJ shockwave, the essential-oil yield increased with the number of shockwave cycles;
the yield was 32.7 g/kg DW after 10 cycles, a 13.6-fold increase compared to that of the untreated dried leaves. In
addition, sesquiterpenes increased by more than 30-fold in content compared to that of untreated dried leaves.
Thus, these results suggest that instantaneous high-pressure treatment, as a pretreatment for conventional steam
distillation, has a distinct advantage in increasing the essential-oil yield and extracting the bioactive components.
Furthermore, this method also can be used for the pretreatment of microwave essential-oil extraction or steam
distillation under reduced pressure.
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Detailed Analysis of Closed-Cell Aluminum Alloy Foam Internal Structure
Changes during Compressive Deformation

'Miran ULBIN, 'Matej VESENJAK, 'Matej BOROVINSEK, “Isabel DUARTE,
*Yoshikazu HIGA,’Ken SHIMOJIMA and 'Zoran REN,

1 Fac. Mech. Engng., University of Maribor
2 Div. Mech. Engng., University of Aveiro
3 Dept. Mech. Sys. Engng., Nat. Inst. Tech., Okinawa College

This paper proposes the new methodology for geometrical properties identification of step-wise deformed
closed-cell aluminum alloy foam. The change of internal structure of cylindrical foam specimens during
deformation is ex-situ recorded by a micro computed tomography scanner. The geometry of five specimens is
analyzed in un-deformed and several deformed states until 70% of engineering strain. The obtained CT images is
used to construct the 3D computer models of un-deformed/deformed foam specimens. These are then subjected to
an automated analysis of the geometrical properties of internal structure to determine the size, distribution, and
orientation of the pores. The results provide the basis for further analysis of the variation in internal structure
during the deformation process. The internal structure of undeformed specimens exhibits a pore orientation
dependent on the fabrication process. Significant changes of internal pore structure is observed during the
deformation process, where the specimens with small spatial variation of porosity sustains larger strains until
failure under compressive load. The specimens with larger spatial variation of porosity and larger pore
concentrations disintegrate earlier.

Advanced Engineering Materials, Vol.20, Issue 4 (2018), pp.1800164.
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Practical Example of Introductory Engineering Education based on the Design
Process and Teaching Methodology using a Gyro Bicycle

"Yoshikazu HIGA and 'Ken SHIMOJIMA

1 Dept. Mech. Sys. Engng., Nat. Inst. Tech., Okinawa College

This report describes a workshop on the Dynamics of Machinery based on the fabrication of a gyro-
bicycle in a summer school program for junior high school students. The workshop was conducted by engineering
students who had completed “Creative Research”, an engineering design course at the National Institute of
Technology, Okinawa College (Okinawa KOSEN). The paper reports on the approximately one month run-up to
the workshop and describes the classroom scene on the day of presentation. At the close of the workshop,
participants were asked to complete an evaluative questionnaire. Responses were quite positive with respect to the
lecture slides, guidance and workshop content. On the instructor side, it was confirmed that to promote student
understanding, communications and teaching skills are crucial, although it has a passive impression for the
achievement level of the workshop.

Asian Journal of Education and Training, Vol.4, No.1 (2018), pp.51-55.
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Experimental Verification of the Softening of the Pork Using Underwater Shock
Waves Generated by Wire Electrical Discharges
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3Atsushi YASUDA, “Toshiaki WATANABE, Shigeru TANAKA, *Ran FUKAMI,
Matej VESENJAK, ®Zoran REN and *Shigeru ITOH

1 Nat. Inst. Tech., Okinawa College
2 Nat. Inst. Tech., Kumamoto College
3 Osaka Sanitary, Ltd. Co.
4 Nat. Fisheries Univ.
5  Inst. Pulsed Power Sci., Kumamoto Univ.
6 Fac. Mech. Engng., Univ. of Maribor

The National Institute of Technology, Okinawa College (OKNCT) has developed a food processing machine
that generates underwater shock waves through wire electrical discharge. The machine can used for sterilization,
milling flour, softening, and extraction among others. In this study, we experimentally examined the conditions
for food softening using pork as the food material in experiments. Softness was revealed to be related to the
distance of shock wave generation point from meat and the number of shockwave processing.

Materials Science Forum, Vol.910 (2018), pp.176-179

[(ZEFfERX]

Using Underwater Shockwaves for the Development of Processing Devices
for Plant Materials

'Atsushi YASUDA, *Osamu HIGA, “Eisuke KURAYA, *Yoshikazu HIGA, *’Ken SHIMOJIMA,
’Kazuyuki HOKAMOTO and *Shigeru ITOH

1 Osaka Sanitary, Ltd. Co.
2 Nat. Inst. Tech., Okinawa College
3 Inst. Pulsed Power Sci., Kumamoto Univ.

In this study, we have established a novel pretreatment system that improves the juice extraction volume and
nutritional value of plant material using underwater shockwaves. The optimum treatment conditions for plant
materials were obtained by conducting batch experiments using simple-structured underwater shockwave
treatment equipment. From these results, a continuous underwater shockwave processing device was designed.
Moreover, we have been demonstrated the applicability and reliability of underwater shockwave pretreatment in
improving the yield of functional ingredients and fruit juice from plants. The instantaneous high-pressure dynamic
control using underwater shockwaves is applicable to a wide range of extraction processes such as extraction of
juices or ingredients from other naturally occurring foods and medicinal plants.

Materials Science Forum, Vol.910 (2018), pp.169-175.
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Numerical Simulation of Electrical Discharge Characteristics Induced by
Underwater Wire Explosion
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The underwater shock-wave phenomenon has been applied in various fields such as manufacturing and food
processing and was investigated using many experimental and numerical analyses in the past. An underwater
shock-wave is produced by various methods, e.g., underwater wire explosion and pulse-gap electrical discharge.
Therefore, clarifying the shock characteristics depending on the stored electrical energy, wire dimension and
material is extremely important. However, predicting the pressure and its distribution induced by underwater
electrical wire explosion is hard because the phenomena associated with an elementary process are significantly
complicated. In this study, to predict the discharge characteristics induced by underwater electrical wire explosion,
numerical simulation based on the “simplified model of underwater electrical discharge” was performed. The
numerical results show good agreement with the experimental ones.

Materials Science Forum, Vol.910 (2018), pp.72-77.
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Influence of Pressure Vessel Shape on Explosive Forming

"Hirofumi IYAMA, 'Masatoshi NISHI and *Yoshikazu HIGA

1 Dept. Mech. Intell. Sys. Engng., Nat. Inst. Tech., Kumamoto College
2 Dept. Mech. Sys. Engng., Nat. Inst. Tech., Okinawa College

The explosive forming is a characteristic forming method. This technique is a metal forming using an
underwater shock wave. The underwater shock wave is generated by underwater explosion of the explosive. The
metal plate is formed with involving the high strain rate on this technique. In generally, the pressure vessel is used
in this method due to the effective utilization of the explosion energy. The underwater shock wave is propagated in
water and reflected on inside wall of the pressure vessel. This reflected shock wave is affected on the deformation
shape of a metal plate. Therefore, the inside shape of pressure vessel is often changed. In other words, the shape of
pressure vessel is changed, the shock pressure distribution on the metal plate and it is possible that final
deformation shape of the metal plate is changed. Some numerical simulations and experiments have been carried
out to clear the influence of the inside shape of pressure vessel in the explosive forming. This paper is included the
results and discussions on the numerical simulation and experiment used those conditions.

ASME 2018 Pressure Vessels & Piping Division Conference PVP2018, PVP2018-84476, (2018), Prague, Czech
Republic
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Numerical Simulation for Soil Surface Explosion Problem
- A study of fragments controlling effect using liner plate application -

'Yoshikazu HIGA, ’Hirofumi IYAMA, 'Ken SHIMOIJIMA, '0samu HIGA and 3Shigeru ITOH
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2 Nat. Inst. Tech., Kumamoto College
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The main objective of our research is to contribute to a technique of unexploded bomb (UXB) disposal such
as an establishment of evacuation areas based on the computational mechanics. To reveal the fragments behavior
such as shells, explosives and soils, the computational model based on the SPH (Smoothed Particle
Hydrodynamics) schemes have been constructed with HyperWorks-RADIOSS (®Altair) software. In this report,
we addressed the effects of the difference amounts of shells and explosives on the fragments behavior. And then,
the computational models including a liner plate, which are corrugated thin steel sheet, have been developed. By
conducting a series of numerical simulation, we investigated the protection capability of fragments about the liner
plate and we also discussed the reduction of an evacuation areas.

The 3rd International Conference on Engineering Science and Innovative Technology (ESIT2018), (2018.04),
pp-480-485, Khao Lak, Pang-Nga, Thailand (Best Paper Award)
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Development of food processing machine for practical use by underwater shock
waves using a wire explosion of aluminum

'Ken SHIMOJIMA, 'Osamu HIGA, 'Yoshikazu HIGA, ' Ayumi TAKEMOTO, *Atsushi YASUDA,
*Hirofumi IYAMA, *Toshiaki WATANABE and *Shigeru ITOH

1 Nat. Inst. Tech., Okinawa College
2 Osaka Sanitary, Co., Japan
3 Nat. Inst. Tech., Kumamoto College
4 Nat. Fisheries Univ.
5  Inst. Pulsed Power Sci., Kumamoto Univ.

The National Institute of Technology, Okinawa College (OKNCT) has developed a food processing machine
that generates underwater shock waves through wire electrical discharge. It has been cleared that when the
pressure of the shock wave is higher, the pulverization efficiency of the food is higher. Shock waves in processing
equipment developed by the authors are generated by electric breakdown by applying high voltage to a small gap
between electrodes. Food processing equipment by shock wave using wire discharge was prototyped. Several
foods are processed by the prototype processing machine and the results are shown. Continuous processing
experiments are carried out, and the problems for practical application of this machine are clarified.

The 3rd International Conference on Engineering Science and Innovative Technology (ESIT2018), (2018.04),
pp.468-472, Khao Lak, Pang-Nga, Thailand
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In this report, a study about the effect of the different soil characteristics on the fragments behavior is
performed. Here, the authors are highlighted the specific soils in Okinawan Island so called Jahgal and Shimajiri-
Mahyji. Results of computational simulations performed with different amounts of explosive on the soil surface are
presented. By conducting a series of computational simulations, it has been observed the fragments behavior
significantly depending on soil characteristics and amounts of explosive. In the future, A design of the liner plate
process like a barricade, prediction of the evacuation area and its distance associated with unexploded bomb
disposal becomes possible using the computational simulation based on the experimental data without depending
on rule of thumb.

The International Conference on Engineering and Applied Sciences (2018 TICEAS), (2018.02), pp.164, Bangkok,
Thailand
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The underwater shock-wave phenomenon has been applied in various fields such as manufacturing, food
processing and medical and was investigated using many experimental and numerical analyses in the past. An
underwater shock-wave is produced by various methods, e.g., underwater wire explosion and pulse-gap electrical
discharge. However, the pressure propagation and its distribution induced by underwater wire explosion were hard
to predict because the phenomena associated with an elementary process are significantly complicated. In this
study, to predict the pressure induced by underwater wire explosion using numerical simulations, following three
processes were achieved:

(1) Predict the discharge characteristics associated with underwater wire explosion using numerical

simulation.

(2) Investigate the relationship between a discharge characteristics and a generated shock pressure.

(3) Obtain a shock pressure using the discharge characteristics predicted by (1) and the relationship obtained

from (2).

As a result, a discharge characteristics and a shock pressure were predicted. However, it was suggested that
the method of predicting a discharge characteristics and a shock pressure presented in this study was able to apply
only when the cross sectional area of the wire S0 is less than 1.0 [mmz].

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues (YSR2018), (2018.02), pp.33, KAIST, Daejeon, Korea
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Computational Simulation of Underwater Shockwave Behavior at the Interface
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The purpose of this research is to optimize these food processing by using simulation results based on
computational mechanics for food processing technology using high pressure induced in underwater shock waves.
In order to clarify the characteristics of the shock wave propagation in food and treatment food vessel, the finite
element models of the food, surrounding water, source of high-pressure and its vessel were developed using
commercial finite element software.

By conducting a series of computational simulations, the pressure distribution depending to unique
characteristic of the foods associated with acoustic impedance and its interface has been obtained and observed.
As computational results, it is revealed that there are foods that can use both transmitted and reflected waves and
foods that can use only transmitted waves during food processing.

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues (YSR2018), (2018.02), pp.32, KAIST, Daejeon, Korea

[ER#ERER]

SPH simulation of Fragment Behavior Prediction for Soil Surface Explosion

'Yoshikazu HIGA, 'Ken SHIMOJIMA, “Hirofumi IYAMA, 'Osamu HIGA and *Shigeru ITOH

1 Nat. Inst. Tech., Okinawa College
2 Nat. Inst. Tech., Kumamoto College
3 Inst. Pulsed Power Sci., Kumamoto Uniyv.

The main objective of our research is to contribute to a technique of unexploded bomb (UXB) disposal such
as an establishment of evacuation areas based on the computational mechanics. To clarify the fragments behavior
such as shells, charges and soils, the computational simulation for soil surface explosive problem has been
constructed and performed using Smoothed Particle Hydrodynamics (SPH) schemes by HyperWorks (Altair®)-
RADIOSS®, software. In this report, a study about the effect of the different soil characteristics on the fragments
behavior is performed. Here, the authors are highlighted the specific soils in Okinawan Island so called Jahgal
and Shimajiri-Mahji. Results of computational simulations performed with different amounts of explosive on the
soil surface are presented. By conducting a series of computational simulations, it has been observed the
fragments behavior significantly depending on soil characteristics and amounts of explosive.

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues (YSR2018), (2018.02), pp.30, KAIST, Daejeon, Korea
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Design and Production of Food Processing Machine for Softening Meat using
Underwater Shockwave
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National Institute of Technology, Okinawa College has developed the food processing device by the
underwater shock wave. The effects of softening and sterilization, etc. are achieved using this devise. This device
is composed of the circuit unit and processing unit. Processing unit has pressure vessel for crashing foods.

In this paper, the development of a pressure vessel for softening of meat will be reported. Particle velocity of
meat is calculated by measuring propagation velocity of shock wave using explosive. A computer simulation
model is created using the calculated particle velocity. A pressure vessel is designed and manufactured using the
results of computer simulation.

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues (YSR2018), (2018.02), pp.9-10, KAIST, Daejeon, Korea
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Computational simulation and production of pressure vessels
for food processing Using Underwater Shockwave

'Ken SHIMOJ IMA, 'Osamu HIGA, 'Yoshikazu HIGA and 2Shigeru ITOH

1 Nat. Inst. Tech., Okinawa College
2 Inst. Pulsed Power Sci., Kumamoto Univ.

The National Institute of Technology, Okinawa College (OKNCT) has developed the food processing machine
using the underwater shock wave by wire discharge. Those effect were sterilization, milling flour, softening,
extraction, and so on. In this presentation, the process and results of numerical analysis of pressure vessels are
described. Several foods are processed by food processing machine using underwater shock waves, and the results
are shown.

MULTIPHYSICS 2017, (2017.12), pp.63, Beijing, China
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Numerical Simulation for Soil Surface Explosion Problem by SPH method
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To clarify and visualize the fragments behavior such as shells, explosives and soils at a time of blasting of the
unexploded ordnance, the computational simulation for the explosion problem at soil surface has been constructed
and performed using Smoothed Particle Hydrodynamics (SPH) schemes by HyperWorks-RADIOSS (Altair®)
software. In this report, a study about the effect of the different soil characteristics on the fragments behavior is
performed. Here, the authors are highlighted the specific soils in Okinawan Island so called Jahgaru and
Shimajiri-Mahji. Results of computational simulations performed with different amounts of explosive on the soil
surface are presented. By conducting a series of computational simulations, it has been observed the fragments
behavior significantly depending on soil characteristics and amounts of explosive.

MULTIPHYSICS 2017, (2017.12), pp.30, Beijing, China
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Optical Comparator for 4-bit and 6-bit
QPSK-modulated Signals by Using Optical
Delayed Interferometer
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Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

In this paper, a novel optical comparison operation for PSK-modulated signal has been proposed by using optical
delayed interferometer to realize an advanced functional component for future optical network. The feasibility of
the optical comparators designed for 4-bit and 6-bit codewords was experimentally demonstrated. It has been
shown that the constellations obtained from each comparator are located in conformity with a Hamming distance
between a comparator code and a given codeword, which is comprised of a successive two and three QPSK-
modulated RZ symbols at 10.72 G baud/s. It was concluded that the proposed scheme offers a comparison
operation for 4-bit and 6-bit codewords at 10 G baud/s.

IEEE Photonics Journal, vol.10, no.2, p.1-12
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Optical Comparison Operation for 8-Bit
QPSK-Modulated Signal by Using
Serially-Cascaded Delay Line Interferometer
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Email: aikawa.y@okinawa-ct.ac.jp, +81-0980-55-4106

Abstract

An all-optical comparator is desirable to realize large-capacity, fully-transparent, and energy-efficient
communication systems, as it is considered to be a fundamental component to perform most of the operations,
including packet switching, label recognition, error detection and correction, and so on. However, most of the
previous studies have been confined to the on—off keying (OOK) modulation format, not phase-shift keying (PSK)
modulation. In this paper, the author provides a novel optical comparator designed for quadrature PSK (QPSK)-
modulated signal, which comprises a code word with 8-bit length, using a serially-cascaded delay line
interferometer. The proposed comparator yields constellations having the information of a Hamming distance
based on the designed code, when several patterns of QPSK signal are injected into the comparator. The paper
experimentally demonstrates the feasibility of the optical comparison operation for 8-bit QPSK-modulated return-
to-zero (RZ) signal at 10 Gbaud.

Applied Sciences, vol.8, n0.9, p.1-8
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Experimental Demonstration of Optical Comparison Operation with 4-bit
QPSK Modulated Signals for Optical and Electrical Converted Viterbi Decoding
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Abstract

We experimentally demonstrate an operation of optical comparators designed for 4-bit QPSK-modulated signals
of “00 00” and “11 00” to realize an optical Viterbi-decoding. We achieved correct operations for the proposed
scheme at 10 G baud.

2017 International conference on Photonics in Switching (PS 2017)
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Department of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905 Henoko, Nago-shi, Oknawa 905-2192 Japan
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Abstract

The rapidly increase of the Internet traffic requires the development large-capacity, fully-transparent and energy-
efficient optical network. Optical comparator is one of the solution to realize such a communication system, as it
is considered to be a fundamental component to perform a most of the operations including a packet switching,
label recognition, error detection and correction, and so on. However, the previous studies have been confined to
on-off keying (OOK) modulation, not phase-shift keying (PSK) modulation. In this paper, the author provides a
novel optical comparator designed for QPSK-modulated signal, which comprises 4-bit and 6-bit length of code
word, by using a serially-cascaded delay line interferometer. The proposed comparator yields the constellations,
which are located in conformity with a Hamming distance based on the designed code word, when several
patterns of QPSK-modulated signals were injected into the comparator. This paper has given the feasibility
demonstration of the all-optical comparison operation for 4-bit and 6-bit length of QPSK-modulated RZ signals at
10 Gbaud.

International Conference on Photonics Research (Interphotonics 2018)
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Coral plays an important role in the marine ecosystem. They provide spawning sites and living spaces for fish, and
control the concentration of the oxygen and carbon dioxide. However nowadays the percentage of living coral is
getting less than the past, due to human-related activities. There are several researches on conservation, restoration,
displacement, etc., of coral leaf. In order to conduct these researches appropriately, coral eggs are essential.
However, it needs a lot of time and cost to obtain coral eggs, and there is a lot of burden on researchers. To solve
this problem, we propose an un-manned full automatic air boat robot using a drone flight controller (FC) to collect
coral eggs from the sea. This paper describes the prototype implementation of our air boat.
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The Development of Wildlife Tracking System Using Mobile Phone
Communication Network and Drone

Suriyon Tansuriyavong, Hideto Koja, Motoki Kya and Takashi Anezaki

Department of Media Information Engineering

In recent year, damaging crops by wildlife is becoming serious all over the country. On the other hand, unmanned
aerial vehicle systems such as GPS, communication technology and drone have been further developed, and it is
becoming possible to develop an automatic tracking system that accurately grasps the position of wildlife.
Therefore, in this research, to elucidate the ecology and behavioral characteristics of wildlife, we aim to develop
an automatic tracking system using drone. From the experimental results, it was confirmed that the GPS tracking
by the drone is possible by sending a command using the mobile phone communication network. In this paper, we
report about these details.

International Conference on Intelligent Informatics and Biomedical (ICIIBMS2018), 2018 10-21-24@IEEE-25-
TIFP
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Development of Multi-Language Practicing System Using Speech Recognition

Suriyon Tansuriyavong and Motoki Higa

Department of Media Information Engineering

Recently, with rapid globalization, human resources with English communication skills are required. When
English is divided by skill, it becomes four of "reading", "listening", "writing" and "speaking." According to the
Ministry of Education, Culture, Sports, Science, and Technology, students in Japan tend to have low skills of
"speaking". To solve this problem, we developed an English learning support system as a web service. In the web
service, the computer automatically reads the problem, recognizes the user's answer, and performs the scoring. We
conducted a questionnaire to the user and made a judgment whether the web service is effective for practicing

"speaking" English. The result was that 90% answered that there was a learning effect.

International Conference on Intelligent Informatics and Biomedical (ICIIBMS2018), 2018 10-21-24@IEEE-26-
T1FP
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In recent years, Drone’ s research has become widespread, and it is necessary to automate the cycle of takeofT,
flight, landing, and charging of Drone. In particular, this problem remains in automatic charging. Therefore, in this
research, we will realize the drone charging station with RTK-GPS with high accuracy. Based on the experimental
results, by updating the information of the landing site using the RTK-GPS at the charging station, It gave better
results than the conventional method. In this paper, we report these details.

BERFRRMRPEZE VAT AWF5E4, 11S-18-015, pp.17-20(2018 4= 3 H)
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Coral plays an important role in the marine ecosystem. They provide spawning site and living places to fish,
control the concentration of the oxygen and the carbon dioxide. But nowadays the number of living coral is
getting less than the past, due to human-related activities. There is research on conservation, restoration,
displacement, etc., of the coral leaf. To do this research appropriately, coral eggs are essential. However, it needs a
lot of time and cost to obtain those coral eggs, and there is a lot of burden on researchers. To solve this problem,
we developed a prototype of the un-manned full automatic airboat robot using a flight controller to collect coral
eggs from the sea. In this paper, we will mainly report about the improvement of the prototype airboat.
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Our laboratory is developing a “GPS- non-GPS integrated navigation” to automatic inspection of transmission
power lines by drone. In this research, we will study navigation technology in the GPS area near the transmission
line; currently, one drone can’t inspect the transmission line regarding battery capacity and work efficiency. So, it
is necessary to fly multiple drones in order and remote control over long distance, but there is a danger that; the
drones collide with each other when flying multiple drones, as a result, succeeded in control using the mobile
phone line.

BRI PEE S AT A58 4, 11S-18-017, pp.27-30(2018 4 3 H)
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The purpose of this research is to develop autonomous flight robot autonomously checking transmission lines. In
order to introduce the autonomous flight technique in the non GPS area which is done in this laboratory, we study
the system configuration. In this research, we studied remote control using a mobile phone line.

BRI R MARPERE T X T AWFFE4, 11S-18-018, pp.31-34(2018 4F 3 H)
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Our laboratory is developing a “GPS & non-GPS integrated navigation” to automatic inspection of transmission
power lines by drone. In this research, we will study navigation technology in the GPS area near the transmission
line. currently, one drone can’t inspect the transmission line in terms of battery capacity and work efficiency, so it
is necessary to flight multiple drones in order, but there is a danger that the drones collies with each other when
flying multiple drones, so method of collision, avoidance must be thought; as a result, multiple drones be
controlled by dronekit. But collision avoidance not be tried yet.

BRI PEE S AT A58 4, 11S-18-019, pp.35-38(2018 4 3 H)
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Our laboratory is developing a “GPS- non-GPS integrated navigation” in order to automatic inspection of
transmission power lines by drone. In a non-GPS area, drone flight using the ground image gyro. But this is the
relative localization, so that absolute coordinate is essential. Therefore, We are developing a landmarks-
localization program. I use key-point matching, Perspective-n-Point problem, and bundle adjustment to find
landmarks and recognize 3D camera pose estimation.

BRFR R MRPEE S AT AWFIT4, 11S-18-020, pp.39-42(2018 4= 3 H)
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We are developing a system for ‘“automatic inspection of infrastructures using drones” especially aimed at
transmission power lines. Basically, drones fly using GPS information. GPS errors, however, occur near high
voltage lines. In non-GPS zones where drones fly without using GPS, they fly using v-SLAM. Determining the
absolute position is indispensable for transmission line inspection. v-SLAM, however, only provides relative
localization. Therefore, to obtain the drone’s absolute position, we used feature points on the image as landmarks.

BERFS, KR EE S AT AF9ES, 11S-18-021, pp.43-46(2018 4= 3 H)
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In recent years, Drone’s research has become widespread, and it is necessary to automate the cycle of takeoff,
flight, landing, and charging of Drone. We have researched takeoff, flight and accurate landing of Drone so far. In
this paper, we made a charging station for automatic charging. The details are reported in this paper.

BRI ESE S 2T AFFES, 11S-18-042, pp.1-4(2018 4= 9 H)
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In recent year, Damage to crops by wildlife is becoming serious all over the country. On the other hand, unmanned
aerial vehicle systems such as GPS, communication technology and drone have been further developed, and it is
becoming possible to develop an automatic tracking system that accurately grasps the position of wildlife.
Therefore, in this research, to elucidate the ecology and behavioral characteristics of wildlife, we aim to develop
an automatic tracking system using a drone. From the experimental results, it was confirmed that the GPS tracking
by the drone is possible by sending a command using the mobile phone communication network. In this paper, we
report these details.

BRI MAAPESE S AT LF9E4, 11S-18-043, pp.5-8(2018 4F 9 H)
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We are developing a system that inspects transmission lines by using a drone. In this system, considering the
influence of high voltage line on GPS, the drone is flying using visual slam. However, the position information
estimated by Visual SLAM has an unclear scale. So, it is necessary to correct the scale by using landmark. Also, in
this system, Drone flies through the GPS point given in advance, but detailed GPS information near the power
transmission tower cannot be obtained in advance, so it is necessary to add a GPS point when the drone is flying.
To solve these problems, in this paper, we propose to use CNN to perform object recognition in pixel units for the
detection of the power transmission tower. Also, we propose a method to estimate a 3D position using feature
points on the image for position estimation.

BRI MAREE S AT LF7ES, 11S-18-046, pp.9-12(2018 4= 9 H)
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In recent years, due to the expansion of residential land and devastation of woodland close to the village, the
animal and human boundary approaches, the overhunting of protected animals by human beings and the crop
damage by wild animals are remarkable. For animal discovery, periodically move the drone around the buffer
zone and continuously monitor it with an infrared camera from above. Overlay monitoring ensures a wide field of
view at a certain altitude or higher. After the animal is found, the behavior is made data based for each type of
animal, the drone is descent based on the data based, and the animals are automatically tracked.

BRI EE S 2T AHFFES, 11S-18-047, pp.13-14(2018 42 9 H)
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	04_業績一覧まとめ （生物）
	05_業績一覧まとめ （総合）
	07_業績一覧まとめ（技術室）

	空白ページ
	
	紀要投稿編集要領（平30.10.4一部改正）
	付録

	空白ページ
	空白ページ
	空白ページ
	空白ページ
	空白ページ
	空白ページ



