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Research on the Introduction of Methane Fermentation Treatment Facilities
and the Use of Liquid Fertilizer in Shimabara

NAKAMICHI Takahiro

Summary

An experiment and questionnaire survey were conducted to determine the effective use of organic
waste discharged from the Shimabara Peninsula in Nagasaki Prefecture, using methane fermentation
treatment to utilize the fermentation residue as a liquid fertilizer.

As a result of the methane fermentation experiment using local organic waste samples, approximately
300 ml of biogas was generated from 500 ml of organic samples, and the maximum value of 600 ml was
confirmed. The biogas generated had a methane concentration of about 25% in the first week, but the
concentration increased to about 54% in the fourth week. In addition, the fertilizer component of the
digested liquid after the end of fermentation was confirmed to be like that of existing methane
fermentation facilities.

A questionnaire survey on the use of methane fermentation digestate showed that 64.3% of the
respondents would like to use digestate depending on conditions, 19.6% did not think so, and 10.7% did
not know. More than half of the respondents indicated that they did not have a good understanding of
what digestive juices are but were willing to use them under certain conditions.

As for the conditions for using digestate, 21.4% said it depends on the price, 13.6% said it is as
effective or more effective than the fertilizer they currently use, and 12.6% said they would be willing
to use it if they could have. Price, effectiveness, and the time and effort required for spray were also
considered important conditions for the use of digestive solutions, and it was also clear that

respondents were conscious of convenience and safety.
Keywords : (Methane fermentation, liquid fertilizer, user awareness survey, organic waste)
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Lignin derived Non-Graphitizing Carbons as Anode of Metal ion Battery
SUGITA Masaru, MURAKAMI Nobuaki, YAMABE Tokio

Summary

In recent years non-graphitizing carbons (here we say “hard carbon”) have been studied as anode

active materials of sodium ion battery and lithium ion battery.

Since before we have been studied several kinds of physical properties of hard carbon derived from

xylene formaldehyde resin and we got several relations between physical properties and capacity of

lithium ion battery.

We studied physical properties of hard carbon derived from lignin of natural wood. These results of

them would be appliable to anode active material of lithium ion battery and sodium ion battery

Keywords : Metal ion Battery ,Non-Graphitizing Carbon(Hard Carbon), Lignin
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Fundamental Study on Hemostatic Band

with Bleeding Detection for Dialysis

IKE Kohji , KAWAZOE Kaoru

Summary

Recently, the number of dialysis patients with dementia is increasing rapidly. Therefore, resting
during dialysis and hemostasis after dialysis have become problems. Compression hemostasis is used to
stop bleeding after needle removal in hemodialysis patients by securing a hemostasis pad with a
tourniquet. If the tourniquet is not strong enough, bleeding may occur, and if it is too tight, blood flow
may be stopped. Therefore, some experience is required to determine the tightness of the tourniquet,
and the medical personnel need to be notified promptly in case of bleeding.
In this study, a prototype tourniquet with a bleeding detection function using a photo reflector was
fabricated and the characteristics of the electronic circuit were evaluated. In addition, a shunt limb
puncture simulator was fabricated and the operation of the tourniquet with bleeding detection function
was verified. The experimental results suggest the possibility of using an electronic buzzer to notify the
surrounding area in the event of bleeding. The results of this study are significant as basic research on
medical devices for safer dialysis of patients with dementia.

Keywords : ( hemodialysis, hemostasis, hemostasis band, shuntlimb puncture simulator)
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Fig.4 Photograph of shunt limb puncture simulator
1) F 22—t 7R 7 (Tubing Pump)

Fa—E 7R T (TP-208A, 7 AT L) %AEH, 5
~1,000mL/min i &I,
2) &+ (Flowmeter)

7m—A—=%—=(M15,
2,000mL/min % Il 7E ATHE,
3) mifEES €7 L (Forearm Injection Model)

S E T L (BIT-01, L —F) &R,
4) U ¥ —,3(Reservoir)

AL OO U Y — %M,

LZT) % {£ 1, 200 ~

3.2 M ER
&SNS OBImERET 2D+ NI 7L T X
Z AW TR AR (940nm) Z BE L. K& S

PRAMBR R LD i oA A RS R A ERLL 72
(Fig.5), EJE/TF(Vee)ix =2 > EM(CR2032) % 2 Al

L 6V & L7, 74 FU 717 Z(TPR-106P)IEE 5 X
v 2mm B U7 (E ISR E L 7= (Fig.6), Hifs oo e
I, A e i AUXE R E RO RS LIRS
BMOLLBRE S, a2 L —%(LT1013)D 7 T A
AN VIDIEIE Vee &7, 20, 23—
2 DOH IV MIFIE Vee & 720 BIRSWNIRE 79—
(HDBOGLFPN) DENT 24372 < 7 H — DB 5 728\, — 7,
HfL Y & 2 45 A 1B MR AN MR CAR T 72 D, AR IR
IR LI EEH L& 2 A Vais Veel2 &lgoTaiz
B, AN —=Z O~ A FAMUATTF(V)E 2Vee/3 &
L7c, ZHUCEY ., Ml Z28RRECE= N —2 O

NW/NEL 72V EFTH—IZ Vee-Vo DELEN N E
T —RIRIRRE & 72 0 F DD,

I TPR-105F

Vo | HDBOGLFPN

LT1013

Fig.5 Bleeding detection circuit

Metal Wire Electronic Substrate

\1 n/

Hemostasis Band

Photo Reflector
C )

Hemostasis Pad

Fig.6 Photo reflector sensor section
Fig.7 (ZH i A 2 AR SEEE Uik N> RiZ
FELI7+ M) 7L 2 LB LIEEREERT, Hj[ﬁlifﬁa
HIEE IS & o TV, g &0 F2EEHR,
vaysy—7, &Eihr—A(CH01-2032), v v 77
— 7 ONEICHER I TS, £7-, Fig8lc7+ U 7 L
7 2 ORmE (Filf s O#fm) OFREZRT., 74 b
V7L 7 ZORBRICKXERHY 7+ Y 7L 28D
2mm B U7 RAE CHE B M3~ 2 i & 72> TV D,

Photo Reflector

Fig.7 Photograph of prototype

bleeding detection circuit



14 EAT R B RE S & k1N > BIZBE S 2 AR AT SE

Photo Reflector

Fig.8 Photograph of prototype

photo reflector sensor section
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Fig.9 Photographs confirming operation

using a shunt limb puncture simulator
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Study on the effects of wave-based cross-sectional shape modification on

series-coupled structures

KURODA Katsuhiko

Summary

This paper focuses on the transfer characteristics of the structure and describes the investigation of

structural modifications aimed at vibration reduction during operation. Numerical analysis is being

conducted to investigate a structure that lowers energy transmittance, namely, lowers coupling loss

factor, by providing the vibration-reducing ribs for preventing vibration transmission to the evaluation

element. We applied the proposed method to a handheld vacuum cleaner with three elements connected

in series, and examined the effectiveness of the vibration reduction effect on the handle element by using

SEA using FEM.

Keywords : (Statistical Energy Analysis, Wave guide, FEM, Bending wave, Transmittance)
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Fig.1 Transmission and reflection efficiency of a cross-
sectional area chanees as fiinction of the area ratio.
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(b) Modified model: arrows are modification locations.

Fig.2 Apparatus of test beam structure.
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Fig.3 Test-plate three series subsystem structure: points marked “@”

are response points, “@ are input locations during operation, and red
frame are modification locations.
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Fig.4 Prediction of attenuation effect due to the difference in
thickness.
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Fig.5 Comparison of coupling loss factors between the analytical

SEA and the SEA using FEM.
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Implementation of RCPSP method for shipbuilding process planning (I)

--- Simultaneous planning of interlocking schedule plan, surface plate plan and
outfitting plan ---

Nagasaki Institute of Applied Science, Hiroyuki Kajiwara*
Usuki Shipyard Co. Ltd, dJiro Kadota, Takuya Arakane,
Shunji Takakura, Takanori Kuwa, Hironori Ogata

Summary

In this study, the shipbuilding process plan from block assembly to block erection that satisfies the
following requirements is examined using actual data. (1) Must be a pull-type plan from the block
erection schedule. (2) Automatically adjust the work period so that the number of work hours is leveled
(in schedule plan, outfitting plan). (3) Allocating work locations to be used during the automatically
adjusted work period (in surface plate planning).

In order to satisfy these requirements, this research uses the functions of "small task parallelization"
and "virtual activity" provided in the RCPSP solver OptSeq™, and we believe that establishing this
method will be an important contribution. In addition, in order to verify the applicability of this method
with actual data, we will deal with the process planning problem of the chemical tanker of Usuki
Shipbuilding Co., Ltd.

Keywords : Schedule Plan, Surface Plate Plan, Outfitting Plan, Task Parallelization, Virtual Activity, RCPSP
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Improved visualization of the diffuser flow of a small-sized supersonic

wind tunnel

MATSUKAWA Yutaka, SHIMOYAMA Daiki

Summary

We studied the flow in the diffuser of a small-sized supersonic wind tunnel. The designed Mach

number of the supersonic nozzle is 1.5. The cross-section of the test section is square and its area is 10

mm square. We tested two diffusers of different types. The pressure on the wind tunnel wall was

measured and the flow inside the wind tunnel was optically visualized. To improve the visualization,

a high-speed camera was used with a frame rate of 1000 fps.
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