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Measurement of the local heat transfer coefficient of in a vessel during filling steam
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Changes in Urban Formation Based on the Smart

City Concept
IB1 Hiroki Abe
Background

We all are facing various issues in today’s world, Such as
* Shopping refugee and vulnerable road users due to aging population,
* Increased administrative costs due to aging urban infrastructure,
* Depopulation of cities due to unipolar concentration.

In addition, the development of new technologies is more intensified than
before, and the pursuit of efficiency is greater than ever before.

In Japan, due to population concentration in urban areas,
population in rural areas have decreased.

These trends cause a variety of problems for our civic life in
both areas.

Smart City Concept

Definition :Sustainable cities and regions that continue to create new value
and solve various urban and regional issues through advanced management s

With the UN setting the SDGs, many people
have become interested in social issues, and
many actors in various sectors are taking on a
global issues.

And, in urban development, new concepts
have risen in.
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Therefore, regional transformation is pressingly needed.

- How can urban transformation be promoted to get out of
that situation?

[‘[7:)] Cashless

(planning, development, management, operation, etc.) while utilizing new

technologies such as ICT, and that are the leading realization of Society 5.0.

This concept tends to focus on the element of digitalization, but its true goal

DATA LINKAGE PLATFORM

romete (INEC] =i
Education u @ Administration

is well-being, and the city is being developed from the human-centered

perspective of how to make people happy with new technology.

= The ideal is to reduce infrastructure costs to the environment while

providing a high quality of life.

Previous Research

D Tsurushi, Sawamura, Suzuki, and Sakai (2022) conducted a literature
review on the definition of smart cities in various countries.

The survey suggested that countries with advanced technology, such as
Europe and China, use IoT and Al to collect and analyze data as a means
to smart cities, while ASEAN and Africa do not limit the means to
technology, but use a broader definition that includes non-technological
innovation.

However, the study did not examine the definition of a corporate
(private sector)-led smart city or its purpose.

@ Imu (2020) classifies financing methods in smart cities into four
categories and provides a comparative analysis of each method.

This analysis shows that SIBs and BIDs are two methods of financing
that originate from private funds, while the other two are based on
public capital.

It also indicates that although it is a concept in TIF, it has not yet been
introduced in Japan.

One of the reasons why TIF have not been introduced in Japan is that
Japan is a conservative country when it comes to investment in the
future, and it is difficult to gain the understanding of citizens when
introducing TIF as a system.

3 Ishigami, Motohashi, Imai, and Torii (2021) proposed a new concept
proposal for smart cities from a monetization perspective regarding
business models to make smart cities sustainable.

This proposal discusses the effectiveness of smart service provision
that is not confined to "urban boundaries".

However, this proposal is based on economies of scope and scale and
may not provide a return on investment above a certain size.

Energy, Water & Waste

Source : The National Strategic Special Zone, Cabinet Office

Super City Initiative in Japan

A Super City is a city that

-interconnects various systems used in everyday
life,

-implements cutting-edge technology in practical
ways,

-and is informed by the lifestyle of the people
who live there.

Objective : Compose a society based on a data
collaboration infrastructure (urban OS) that
transcends the boundaries of fields and
organizations

= Smart City Concept

—>The "living environment improvement" tinge is
strongly pushed, including the use of solutions to
residents' problems and residents' perspectives.

Society5.0

Smart City

Super City
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Development and performance evaluation of environmentally oriented concrete
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Location Control of Biogas Facilities via Danish Spatial Planning: A Focus on the

Municipal plans of the top five Biogas-Producing Cities in Denmark
e of Technology, Gifu College, Advanced Course 2022Y28 Yuta Funato

Background - Purpose

Under the new master plan to promote biomass utilization approved by the Cabinet in 2016, the creation of community-driven projects like biogas facilities that increase based on this goal should result in a
carbon-neutral environment with distributed energy based on regional characteristics. However, in Japan, while studies on the location control of renewable energy-related facilities have only focused on
photovoltaic power generation facilities, wind power generation facilities, etc., no studies dealing with biogas facilities exist. Therefore, this study created a suitable land use system design for biogas-
producing cities in Denmark to appropriately guide the siting of biogas facilities, focusing on cities currently shifting to renewable energy.

Position of biogas facilities in spatial planning

How the municipal plan was required to include provisions. Guidelines for siting biogas facilities by the Nature Agency

Biogas power generation
... Less sensitive to climate than solar or wind

"Biogas facilities in the municipal plan"
Status, guidelines, etc. regarding biogas facilities in Denmark

"Agreement on Green Growth (2009)"

Reduce barriers to locating communal biogas facilities*.

power & can save money. | —Proposed amendments to 8 acts and regulations, including the Six items to consider.
— Assumes an important role in stabilizing Planning Act (2011) (A) Neighbors (maintain 500 m from settlements, etc.)
the production of renewable energy. — . : - _— (B) Nature & Landscape
* . . ) N The Minister of Environment agreed with the National Association (C) Cultural & Historical sites
There are two types of biogas production systems: the "fa- of Municipalities to plan 50 biogas facilities by 2013 (2010) (D) Proximity to livestock facilities
rm type," which is installed by individual farmers, and the (E) Road & Access Conditions
communal type,” which produces biogas by collecting fee- Amendments to the Planning Act (2013) (F) Location with heat supply network

dstock from multiple livestock farmers.

Description related to biogas facilities in the municipal plan.

Only the top five cities produced more than 1,000TJ of biogas in 2020, and their combined production accounts for 40 % of Denmark's total*.
The basic plan describes basic policies, the attached map describes existing facilities and location guidance areas, and the guideline describes considerations and distance requirements.
Six items to consider. [Considerations by qualitative criteria]

[Distance requirement] Easing the distance of 500 m(Nature Agency)
R: Secure 300 m perimeter (Possible to reduce by measures)
S: Secure 500 m from urban areas (Others are 300m from individual residences.)
E: At lest 250 m from sensitive areas such as residential areas

R: Neighborhood Impact
(A)Neighbors H: Minimal damage from accidents
V: Consideration for noise and odor impacts

R&V: Placement, design with consideration for nature and landscape [Prohibition]
H: Landscape-friendly design H: Natura 2000 & city’s nature conservation areas
(B) Nature & Landscape S: Consideration for environment

Requests for plantings around the facility and along the road
E: Placement in consideration of the urban district and landscape

’ Biogas Production [TJ]

= - = jorring!
(C) Cultural & Historical sites H: Protection of the value of cultural monuments Abstract expressions only - s 103_ ;gg
=) -
) R - . [Distance requirement] =250- 500
(D) Proximity to livestock facilities 1;8;13(‘);(1’;?“?2 l‘;vvl ;l;tgzlfsftglﬁtfiizﬂmes and biomass(slurry) sources ~+ V: Distance from livestock =500-1000
: Y facilities (15-20 km or less) =>1000
R: Adequate accessibility * Cities Biogas production
H: Proper traffic control.”Consideration of slurry pumps in 2020 (TJ)
(E) Road & Access Conditions S: Location with access to major roads in principle R: Ringkebing
Minimal neighborhood impact -Skjern 2,184
V: Location with major roads H: Hjorring 1,779
E: Location with safety and logistics in mind S: Skive 1,666
(F) Location with heat supply R: Proximity to natural gas supply network V: Vejen 1,312 {
network H: Natural gas supply network and pumping of slurry E: Esbjerg 1,284 <
V: Location with natural gas supply network Average of all cities 217 Biogas production in 2020

Location of existing facilities and designated areas

[Neighbors] [ Landscape & Cultural ] [ Nature ] [Livestock facilities] [ Heat supply network ] [ Access ]
80 % are over 500 m. There is s- The majority of each is more th- Most of the Nature Conservation All facilities and areas were loca- All facilities and areas were loca- Half of the respondents used mu-
ome overlap, but no residential ~ an 500 m. Act’s are within 500 m or overla- ted within the 15 km distance m- ted within the 15 km distance m- nicipal roads, and 40 % used acc-
use. pping for scattered lakes etc. entioned by Vejen city. entioned by Vejen city. ess roads.
Urban arca Landscape worthy of preservation @i Bl Nature conscrvation arcas B Large livestock farms y ” | Bl District heating // Grasslands
Summer house area [ Coherent landscape 1 [I] Areas concerned with nature conservation I Natural gas g Marshes and wetlands
" [ Natura2000 . Lakes

v
Common pastures

Access roads: 600m

e\H S

Tk = [ . — &
o! :;— City boundary - :. — City boundary | £ - — City boundary Y * : — City boundary -, — City boundary
P{‘\r\ ® Biogas facilities ® Biogas facilities ® Biogas facilities ™ . ° Biogas facilities ~.. ® Biogas facilities - == Municipal roads
& ¢ /[Jinstallation sites =+ (D 1nstallation sites | .ﬂ“. 3 ¥ Dlnstallat;on sites .ﬂ“. " A | Jnstallation sites | .ﬂ“, L [installation sites 300m, [ Biogas facility
Neighbors Landscape Cultural Nature Livestock facilities Heat supply network Access
Number| ~ Urban area §11a(16) §11a(15) §1la(14) Cof:t“é"’;“’“ §11a(11) District heating Natural gas Road (highway) map
Cities Of 500 m| Less . |500 m| Less . |500 m| Less . |500 m| Less . |500 m| Less . |Adjacent,| Less | 5kmor |10 km| Adjacent,| Less | 1 km | Adjacent, | Less | 1 km L. .
facilities| Dupli-| Dupli-| Dupli-| IDupli-| Dupli-|". . . Municipal| Private |Access|
or | than cation| ©F than cation| ©F than cation| ©F than cation| than cation internal | than | more, less| or | internal | Than| or | internal | than | or roads roads | roads
more [500 m|“*"*"| more |500 m more [500 m|“*"*"| more 500 m more [500 m|“*" standing | 5 km|than 10 km| more| standing | 1 km | more | standing | 1 km | more
Ringkebing-Skjern| 10(2) [10(2) |— - 82 |- 2(0) 18(2) |— 2(0) [10(2) [— - 10) 192) |= - 6(2) [4(0) - - - 40 2D 10) {3(0) |7(1) - 3
Hjerringl  9(2) [7(0) [1(1) [1(1) [5(1) [4(1) |— 8(2) [1(0) |- 6(0) [2(1) [I(1) [1(0) [6(0) [2(2) [3(0) 4(0) | 1(1) (1 |- - 2(0) [2(2) 4(0) [1(0) [4(2) 2(0) 3(0)
Skivel 7(0) |5(0) |— 2(0) |6(0) [1(0) |— 6(0) [1(0) |— 6(0) [1(0) |—= - 6(0) [1(0) |— 4(0) 12(0) 10) [—= 2(0) [3(0) = 1(0) {1(0) [2(0) 1(0) 4(0)
Vejen| 3(3) |2(2) |— I(H) 1) [ (1) [22) [1(D) |— - - 33) |— - 3(3) [303) - - - - - - 1(1) - 2(2) [3(3) - -
Esbjerg  2(0) |1(0) [1(0) |— 1(0) [1(0) |= 1(0) 11(0) |= 1(0) |1(0) = - 2(0) |— - 2(0) |— - - - 100) |—= 100) |= - - 2(0)
Totall 31(7) [25(4) [2(1) [4(2) R1(4) [7(2) |3(1) 25(6) |4(1) [2(0) [23(2) |4(1) |4(4) |2(0) [23(2) |6(5) [6(3) 16(2) [ 7(1) 2(1) [0(0) 2(0) [10(1) [5(4) 7(0) [7(2) [16(6) 3(0) 12(1)
Ratio(%) — 81 6 13 | 67 | 23 10 | 81 13 6 74 | 13 13 6 75 1 19 19 52 23 6 0 6 32 16 23 | 23 52 10 38
Conclusion

Regarding the guidelines for biogas facilities under the Planning Act, the 2013 amendment mandated the inclusion of co-location provisions for the biogas facilities in municipal plans to lower the hurdles
faced when siting up these biogas facilities. Accordingly, we observed that the considerations indicated by the conservation groups were covered in the municipal plan, with qualitative criteria emphasizing
neighborhood, nature, and landscape. Specifically, the quantitative criteria results showed that the distance between the facilities, residences, etc., was 250-300 m, a relaxed measurement from the 500 m one
indicated by the nature conservation groups. However, a comparison of the designated areas with their existing facilities and guided areas showed that consideration was given not only to the location of the
livestock facilities and heat supply networks but also to the items related to the surrounding environment.

Therefore, our investigations established that the municipal plan plays a role in harmonizing the surrounding environment while allowing site selection based on the site’s biogas production efficiency. 15



Design of glycopolymer having sophorose

Nation

O Nanako Nishida, Tomohiro Fukuda
al Institute of Technology, Toyama College

BACKGROUND

9 o

O
: ’ <:><:>C>Glucose
Cellulose

Cellulase

v Significant cost of cellulose breakdown

EXPERIMENTAL

1. Synthesis of azido sophorose

IN THIS STUDY

Carbon-neutral * Sophorose — Acts as a recognition signal for cellulase secretion
cQo0 @ ’ ’
O - on (@ @g m)
(@) HO
© Trichoderma reesei eIIuIase
Bioethanol production ﬁ
from cellulosic biomass e * Multivalent effect of glycosylation —Facilitates interaction between

bacteria and sophorose

Virus  Imitation

=

Glycopolymer

3. Homopolymerization of sophorose monomer

4. Copolymerization of sophorose monomer and acrylamide
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2. Synthesis of sophorose-containing monomer
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HoNNH DICEIA HN, N Cul /é
= %M DIEA n
P I g ;>© P o b ag mf’ — S
// Ohc OAcO-
yield:82.3% yield:65.4% yield:51.2% yield:48.4% . %
AcO OAc
5-chliro-1- N-(4-pentynyl) N-(4-pentynyl) o
-pentyne phthalimide 4-pentynylamine acrylamide N;-sophorose SopAm

RESULTS & DISCUSSION

3. Homopolymer of SopAm

Peak derived from vinyl group of monomer

v Influence of steric hindrance by glycan ‘ |
-> Consideration of synthesis by |
copolymerization of SopAm and AAm )

Fig. 1 *H NMR(CDCl,) of 10 and 100 poly(SopAm)

4. Copolymerization of SopAm and AAm

| v Molecular Size Expansion and Steric Hindrance by
Ac Group of Glycan

->Examination of each polymerization reaction with
deAc-SopAm

o h M

i ”.ah/vi’\_ﬁ_,}d,u_uu:

Fig. 2 *H NMR(DMSO) of 25% poly(SopAm/AAm)

5. Free radical polymerization and copolymerization
with acrylamide of deAc-SopAm ‘

$

L

v Successful synthesis of copolymers (10%, 25%)
of deAc-SopAm and AAm

Fig. 3 'H NMR(CDCl,) of 10% poly(deAc-sopAm/AAm)

5. Free radical polymerization of deacetyl-sophorose monomer

=>= =>= —{CH-CHI7
0 0
HN HN 0
H
sodium methoxide  ion exchange
methanol resin AIBN
D) "
- b :J" {
rt.3~4h N 70°C, 2day ~
OH O-

0AcO-
# OHO.
AcO 00 O, 0,
Ao oAc :% o, w7 o
- OH HO' oH
H

SopAm deAc-SopAm  poly(deAc-SopAm)

Tab. 1 Progress of each polymerization reaction

Free radical polymerization AN AN
Homopolymer 100 X —
50 X —
30 X -
10 X -

Copolymerization  (deAc-)SopAm : AAm
50 : 50 X —
25:75 X o
10 : 90 - O

O 290%,/\ :90-70%, X : =50%

CONCLUSION

v Successful synthesis of sophorose-containing monomer.
v 10% and 25% copolymer of deacetyl-sophorose
monomer and acrylamide were proceed.
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G Separation and recovery of Ni from Ni sludge using ion exchange/chelate fibers
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Introduction

Ni -Consumption- N1 -Collection and recycling- Recycling method )
+ Solvent extraction Adsorption

@ j é& Nisludge * Reverse micelle extraction iﬁgh selectivity
ey A Ni:24% * Neutral Precipitation ] ow cost
< + Ion exchange + Large surface area

snoB Mg
m g .

America

Korgaan (162,000 tons/year) L
e
Japan(162,000 tons/year) » . .
Depends on import price g ﬂg Design a column system for separating and

=Soaring price o recovery of Ni from Ni sludge

Experimental methods

Batch operation

Separation Systems (Bach operetion)

Ni Sludge solution

= * KCI1,KC31, SC fiber: 0.1 g Table Property of ion exchange/chelate fibers.
. * Solution : 10 mL KC31 KCll sC Adsorbent (KC31) @ + KC31 fiber: 0.1 g
Adsorption fiber * Solvent : Sulfuric acid Type Chelating fiber Chelating fiber Ton exchange fiber T + Solution : 10 mL
. SNi (S . i+ Cu ete . . e aci
7 Solute : Ni (SO;NH,),*4H,0 Property Mild base Mild acidity Strong acidity . :91\,1621( : S“llﬁ‘tf‘c acid
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- Solution : 10 mL C *25°C pHS.S
= * Solvent : Sulfuric acid

Picture
* Solute : Ni including other metals And KC31 showed high adsorption

25°C, 18 h
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Results and Discussion

Batch operation -Equilibrium characteristics-

l Ni single component system ‘

pH dependent l Ni sludge ‘

Equilibrium adsorption isotherms
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+ All types fibers didn’t showed adsorption * Niadsorption decreased, suggesting

of Ni in strong acidic ficld ' Correlati()fl Wi_th Langmuir that Cu adsorption has a significant effect on Ni adsorption.
adsorption isotherm
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Amount adsorbed of Ni_ [mol/kg-adsorbent]
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Separation Systems (Bach operetion
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+ Adsorption of Ni was reduced by the adsorption of Cu. + Cu adsorbed faster than Ni.
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Batch operation -Separation systems-

1st step of adsorption 2nd step of adsorption Co nc l usion
! 07

09 e * = o ¢

08 ** g 06 fa%e ¢ > *

07 | 4, 2 o0s
0 kst 01 £ T  In the case of KC31, the presence of Cu reduced the
5} * Solution : 10 mL. = +Cu  : 2.12mol/m? 1
Sosl Setvent Sl acid N s malt amount of Ni adsorbed.

03 E 02 +25°C pHS.S

02 E . . .

o fo + It was possible to recover Ni in a two-step adsorption

0 g . .

o w oA w e w @ S R R R E—— systems after removing Cu by first step adsorption.

Time [min]

* The Ist step removed 99% of Cu.
+ Ni adsorption increased in 2nd step .

o . Application to actual process can be expected.
Separation is possible.
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Creation of algal identification for measurement of blue carbon sequestration
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Background / Purpose

Background

Learning the principles of computers, which form the core of information processing
technology, is indispensable for the development of high-quality, high-level information and
communication engineers. However, the current CPUs have advanced circuit integration
technology, which makes the internal structure more complex and the mechanism of the CPU
a black box. In today's information society, it is important to understand the basic principles on
which computers operate, as well as their concepts and operating principles.

Therefore, we develop a simulator that allows students to design a simple CPU and execute
assembler programs with the aim of understanding the principle of computer operation. The
architecture used for the simulator is based on COMET-II, a microprocessor for educational
use.

Issues in Prior Research

In a previous study, a simulator was developed using Microsoft Excel as the operating
environment and VBA, a programming language provided by Microsoft. In this study, a
problem arose in which VBA could not be used on some students' PCs.

Purpose
In this study, we develop a CPU design simulator using only Excel functions without using
Microsoft VBA.

Target / Design specification

Target
31 students attended in the elective course "Computer Architecture" in the Sth year of Gifu
National College of Technology's Department of Electronic Control Engineering in 2022.

CPU Specifications

* opcode . 8bits (Max. 255 types)

* operand . 8bits

* input - 8bits

* output : 8bits

+ ALU : 8-bit add/subtract circuit

CPU design and simulator development using Excel

Atsuya [keno , National Institute of Technology, Gifu college,
Advanced Course, GCourse of Interdisciplinary Technology Development

DO

AN

Changes in CPU Simulator

In the CPU simulator architecture developed this time, the flag register was changed to a
three-bit structure consisting of the sine flag (SF), the zero flag (ZF), and the overflow flag
(OF). The addition of the sine flag enables the design of new conditional branch instructions.
In addition, an error indication function using the flag register has been implemented.

Evaluation

31 students who used a CPU simulator as an in-class assignment in "Computer
Architecture" were asked to answer "Did the Excel file help you understand CPUs? The results
showed that 84% of the students answered that the simulator was useful for their
understanding of CPUs, indicating that the CPU simulator is useful for understanding the
principle of computer operation. The table 1 below summarizes the most common feedbacks
from the students obtained through the questionnaire.

Outlook for the Future

We will improve the simulator based on feedback from students. In order to make it easier
for students to understand how to proceed with the tasks, we will use visual aids, such as the
error display, to help students proceed with the tasks in an efficient manner.

Table 1  Feedback from students

The ability to create programs using an
instruction set of your own design.

Total no. of
people 31

Where instructions are colored and visualized
in memory to show how they are working

Difficult to understand because there is no
diagram.
I don't know how to use the software.

Fig. 1  Student Evaluations

About CPU Simulator

Instruction Set

The "Instruction Set" tab of the CPU simulator is shown in Figure 2. This tab defines the assembler specifications. The blue areas are entered by the student to complete the instruction set. The

instruction set is designed by referring to the operation table of each component shown in Figure 3.

Program and Calculation Results

The "Program and Execution Results" tab is shown in Figure 4. In this tab, the assembler designed with the instruction set is checked for correct

execution. The blue areas are entered by the student to determine the assembler program and input values. The assembler program has labels,
instruction codes, and operands, and students input what is required for each instruction. The output values change accordingly as the assembler Sl

program is input.

Calculation

The "Calculation" tab is shown in Figure 5. In this tab, changes in the values of the CPU's internal registers, etc., can be checked as they change
with the assembler program. In addition, the tab also shows where data is read from the CPU's memory in colors, so that the movement of memory

addresses can also be confirmed.
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Fig.4 Program and Calculation
and Memory

Results

Changes in CPU Simulator

Flag Registers

In conventional CPU simulators, the flag register has only 1 bit, the zero flag (ZF). However, in general educational microprocessors, the flag register consists of 3 bits: the zero flag, the sine
flag (SF), and the overflow flag (OF). Therefore, we implemented SF and OF in the CPU simulator as well and extended the flag register. The modified CPU architecture is shown in Figure 6.
The increased number of flag registers allows the design of new conditional branch instructions, such as positive, negative, and overflow branches. This allows for a greater degree of freedom in

programming.

Error Indication

By using the extended flag register, we added a function to generate an error when a student makes a mistake when creating a program. Figures 7 and 8 show examples of error indication. The
target cell turns red when the destination of a conditional branch instruction is not found or when an instruction that does not exist in the instruction set is programmed. If a calculation is
performed that exceeds the arithmetic range of the CPU, the first column of the "Calculation" tab is displayed in red. To prevent students from being disturbed by the error display while designing
the CPU, an item has been added that allows the user to select whether or not to hide the error display. The error display is designed to make it easier for students to detect errors.
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Use of Utterance Histories in Generating Responsive Utterances to Show Attentive Listening to Narrative
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Background

* Natural disasters caused catastrophic damage over a wide area. Saving lives quickly after a disaster strikes is an «. R

important issue

* There is a need for autonomous disaster relief robots, which can learn from the conditions they encounter and then

take independent actions

=A system consisting of multiple disaster relief robots as agents can be treated as a Multi-Agent System (MAS)

Objective

* In this study, we apply Nash-Q learning, which combines Q learning and Nash equilibrium strategies, to a disaster relief

problem

* We will evaluate how the acquisition of cooperative behavior by Nash-Q learning can improve the efficiency of relief

o
19711975 19761980 19811985 1966-1990 1991-1995 1996:2000 20012005 20062010 20112015 2016-2018 ()

Number of natural disasters and amount of
damage in Japan

Nash Q-Learning
* Nash Q-Learning is a multi-agent reinforcement learning approach

* Each agent chooses a combination of actions when both are best for the other

agent and for self
=This is expected to result in higher rewards for the agents
Action value function
Qi(s, a0, an) = (1 — a)Qi(s, a0, @) + alr; + ¥ NashQ;(s")]
NashQ; = my(s") -+ 1, (s)Q; (s") i: Agent s:State ag--a, : Action r:Reward

a ' Learning Rate  y : Discount Rate
m;(s') * Policy for agent j in state s’

In the disaster relief problem, the . . .
injured are placed on a field of
fixed size and agents must rescue

the injured as quickly and ’ ‘
*

L 4

efficiently as possible
Four types of objects are placed on

L 4

the field: an agent (O), injured ‘ *
individuals (¥¥), blocks (), and ’
the transport destination of injured

individuals ([J) Example of a disaster field

* Assuming that the four actions an agent can take are to move forward,
back, left and right, the combination of the actions of the two agents is
the direct product of the action sets

* The Nash equilibrium in this situation is a combination of actions where
agent i goes forward and agent j goes to the right

* An example of a reward for a combination of actions

’F‘"’ ’ S ] Forward Back
Forward (10,-10)
R <®

Back (-10,0) (-10,-10) | (-10,10) (-10,0)
N —* Right (0,0) (0,-10) (0,10) (0,0)
Left (-10,0) (-10,-10) | (-10,10) (-10,0)

An example of action in
a disaster relief problem

Q-learning and Nash Q-learning for the disaster relief problem

Experimental Conditions

field size mXn=10X10 injured individuals 4
agent N=2,4 blocks 18
episode M = 2000 reward 10,-10
learning rate a=0.1 discount rate y=0.9
€ 0.1 (10%)

Action Selection Algorithm

* Using the e-greedy algorithm

* Select a random action with probability €, and select an action with probability 1-€
that has a high Q-value

* Obtain appropriate Q values for various actions

Experiment

The following two experiments will validate the results

I.  Comparison of the number of steps for different learning

Il. Verification of the effect of pre-study on unknown environments

Derivation of agent pairs
* Nash Q-learning requires multiple agents’ Q-values to train one agent
=Learning with Q-values of two agents in consideration of computational

complexity
@ ’k Calculate by Euclidean distance between agents and
4y :.<N\‘k pair them with the agent with the shortest distance
P

For agent i, find the distance of all other agents j~I

dj y

- iis paired with j with the shortest distance (i,j)

4
® [H]®
<

B

N

<* Similarly, each agent is paired with (j,i), (k,j), (L,j) for

ot @

Y 3 learning
Result Results when applied in an unknown environment
7000
S Number of pre- step degree of
5000, —ieamine study fields Q-learning  |Nash Q-learning| similarity
5000 1 100000 100000 35.2
4000 2 100000 100000 55.7
2 s 3 100000 100000 62.7
2000 4 100000 100000 68.1
5 100000 100000 72.7
1000
6 100000 41961 82.5
o
o 0 1000 = 0 7 12389 3401 843
episode 8 5106 2950 88.2
Steps Comparison N=2 ) 3580 1869 908
e T 0 1859 578 913

step

30000

25000

20000

15000

10000

5000

Q-learning

¢ Comparison of the number of steps shows
that Nash Q-learning results in fewer steps
and less variability than Q learning

* From the verification in an unknown
environment, about 90% similarity of the

environmental patterns is required to
s 1000 1500 2000 : .
—_— accomplish the task with the actual
Steps Comparison N=4 number of steps learned

* In the present study, we proposed the acquisition of cooperative behavior by Nash Q-learning for
disaster relief problem and compared it with Q-learning

* Two experimental results show the effectiveness of Nash Q learning

* Tasks were accomplished with higher performance than Q-learning, even with more agents and in
unknown environments

* Add field objects to reflect realistic situations

* Identifying the cause of the fluctuating number of
steps that occurs when increasing the number of
agents
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Improving the Accuracy of the tourist visited spot prediction Using Collaborative Filtering
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FOIEDOHERDERD, ?ﬁﬂﬁ’*”Model(l) Model(5)Z{ER LTz, FIEEAEZELENRITABEEL

1. Model(1)- Mode|(5)0)$0)?fzﬁ IR0 &L, b#a
2. FEMREL DEIE (B3 : )
Model(1) Model(2) Model(3) Model(4) Model(5) B
(100%) (75%) (50%) (25%) 0%)
a 30 22.5 15 7.5

b 32 24 16 8 Model(1) Model(2) Model(3) Model(4) Model(5)
c 42 31.5 21 10.5 2. FEHRMOMIE
A AEUEBEDRIEDIRTA b:hiEEFEEDRTH c.yi}a ENNMEDIRT A
;Eﬁ%ﬁ; N %g RI.OEEHT ECHBITDEERUCIBE SIBZLTITBEDRADIBMER
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16 IModeI(1 )IModeI(2)lMode|(3) Model(4) Model(5) Model(1) Model(2) Model(3) Model(4) Model(5) maximum
14 mean SD mean SD mean SD mean sSD mean SD increase rate
- - 60rpm 22512 002 29256 002 23463 002 23746 002 22829 0.02 4.02%
- 70rpm 31035 002 31272 002 31705 002 32008 002 31396 002 1.95%
glo o 80rpm 399.71 001 40266 001 40551 001 40858 001 40679 0.01 0.44%
58 - 90rpm 503.91 001 50821 002 BA3@A 002 509.37 002 49874 0.02 2.92%
S 6 o 100rpm 61147 001 62304 001 §256 001 62315 001 61530 0.01 1.73%
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o] ey 120rpm 90062 001 925882 001 89643 001 88931 001 88183 002 4.99%
130rpm 1050.87 0.02 HO7502 002 104502 0.02 1019.64 002 1019.50 0.02 5.53%
0 60 70 80 90 100 110 120 130 140 140rpm 4209182 0.02 1209.11 0.03 120516 0.02 118413 0.02 1183.17 0.02 2.25%

Rotational speed(rpm)
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A Study of the Indirect Haptic Feedback Device Using Magnetic Force
BOICLSHEENGMET  — FXY I TIRA XADRE
Fumiya Sakaguchi’ and Mengchun Xie?

"Mechatronics Engineering Course, Advanced Engineering Faculty, National Institute of Technology(KOSEN), Wakayama College
’Department of Electrical and Computer Engineering

Background and Objective

BACKGROUND
* Haptic Feedback Devices (HFD) that simulate touch are used in Extended Reality (XR) technology, allowing users to visually experience
virtual environments.
* Many conventional feedback devices directly touch the hand or are attached to the body
=Causing issues such as the sensation of wearing a device and, Interference with finger movements
=These problems make the experience feel uncomfortable and unnatural for the user.
[) OBJECTIVE
* We propose an Indirect Haptic Feedback Device (I-HFD) using magnetic force to solve the sensory discomfort caused by D-HFD.
* This study constructs an I-HFD system that reproduces the weight of fried rice, which does not originally exist.
(httpss//dl.acm.org/doi/abs/10.1145/3313831.3376470)  * 1 he usefulness of the I-HFD will be verified by administering a questionnaire to the subjects.

Indirect Haptic Feedback Device of Magnet

Control System

Wok VR Controller

(D Magnets that generate haptic sensations

» Four permanent magnets are placed under the wok and on the stage.

* By generating a magnetic force, a repulsive force is applied to the wok.

* By moderately adjusting the distance between the magnets, a tactile feedback
of pseudo "weight" is generated.

iy yay
m LU w ku Haptic Feedback

7 / Cables M
> > P!
@ Maintains magnet angle “ Adjustment Mechanism” Adjustment_ Stage '

\ Mechanism

* adjustment mechanism is used to magnetize the magnet vertically to the
ground.
* Permanent magnets fixed by single bar. And, Stage and bar are fixed by
spherical bearing
—This spherical bearing allows the magnet to tilt with base to the stage.
* Cylinder shape magnet on stage. Piston shape magnet on wok.

VR HMD
Permanent Meta Quest 2

Stage. magnet
Cameras
“ } [

PC2 for I-HFD Control ‘ | PCI for Unity ‘

Raspi for Sensors
Arduin for Sensors

Windows PC Windows PC

@ Maintains magnet position “Cable-Driven Parallel Robots (CDPR)”
* CDPR is used to maintain the position of the two upper and lower magnets.

I-HFD control system

» Raspi were used to control CDPR.

* Meta Quest 2 will be used as the device to show VR images.
Mote » The application will be created in Unity and run on PC1.

* Overall CDPR control is performed on a dedicated PC2.

Experiment and Results

. naire content by MOS method -way ly: i i ( )
* Testee is 15 students from Wakayama KOSEN Group One-way Analysis of Variance(ANOVA

ands, 1 felt as if something "hard" was in the pot.
* I-HFD and D-HFD, have the subjects experience them,

and ask them to perform Mean Opinion Score (MOS)

* CDPR is a robot that can move and rotate in three axes simultaneously using

eight cables and can move heavy objects.

* Test the difference between the means of data consisting of three or more groups

* Based on the variance of the data per group, test carries out by the F-distribution.

* Determine to significance based on "means of each group are equal"

Multiple Comparisons (MCP)

* The method of testing which "between groups" have a significant difference in

* Analyze this data by One-way analysis of variance
(ANOVA) and multiple comparisons (MCP)
— Verify haptic differences for I-HFD and D-HFD 5

the comparison of the mean of the data.

* Perform if the ANOVA results are significant (means of each group are not equal).

* Score is expressed as a number between 1 and 5

* The fewer pairs (combinations between groups) that are significant

* Set 22 questions (3 item groups) and 3 Patterns

— The smaller the variation.

Group A The atmosphere of the haptic sensation felt by the Subjects
The questions with fewer significant pairs and larger means were Q2, Q3, and Q4.

Mean value of each item group

Pattern 1| Pattern 2 Pattern 3
A | 2420 2253 2207 — Proposed I-HED makes the wok seem "soft" and "big" and “small" than it is.
B 2933 2.486 2457
c | 232 2.707 2.147 Group B The haptic sensation of the subjects’ fingertips
@ om0 2w The highest mean for group B is Pattern 1 And, This has one significant pair of
Results using MCP in Pattern 2 @ 2133 2467 2467 questlons
o] e — Proposed I-HFD of Pattern 1 gave sense of rice being in the Chinese wok
o | aw asm o 2am compared to conventional D-HFD.
Q3 2733 2200 2133
Qi 33 2.467 2267
gic | 287 2es am Group C The discomfort of the subjects

Bl I The highest mean for group C is Pattern 2 And, This has one significant pair of

QI8 2467 2.867 2467 .

Q1 2933 3200 2867 questlons

Q20 2.067 2.600 1.867

o | 2w 20 1w —D-HFD of Pattern 2 was more uncomfortable than I-HFD
o1 03 @ 06 05 06 07 00 0 Pl o

- o < Proposed I-HFD of Pattern 1 was less discomfort than conventional D-HFD
Results using the MCP in Pattern 1 Results using the MCP in Pattern 3

Future Research

* We created I-HFD combining the CDPR with Adjustment Mechanism and Magnet. * [-HFD has potential applications beyond just the wok.

* Analysis by MCP from questionnaire results using the MOS method. * We will explore the use of other tools for tactile presentation
* I-HFD can make the haptic sensation of "soft", “big', and “small", the texture of rice grains in a wok, felt * It can be expected to be applied to medical training for haptic
in the fingertips. presentation as a therapeutic tool such as a scalpel.

* [-HFD was found to provide a less discomfort haptic sensation than D-HFD.
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SHIP’S AUTOPILOT TUNING
BASED ON RELAY CONTROL

Advanced Course, Maritime System Engineering Course, National Institute of Technology, Toyama College

Haruki Ikeda and Toshihiko Nakatani

PURPOSE
Describing safe and simple method about the PID tuning
Comparing this method and conventional method through a simulation

SHIP’S AUTOPILOT CONSTRUCTION
+ e PID 5* 1 S K r [1]Heading
MAIN FUNCTION Order ~f Error[controller| Order |Tr-s+ 1|Rudder|T-s+ 1| Yaw |s]
Course Keeping ~ Course Altering eading rudder Rudder angle Hull rate
—> Reduce the task to maneuver

Fig.1 Ship’s autopilot system
—> Keep sharp look out

Basic controller == PID Theory Tr = Time constant of rudder

> Enhance the safety of vessel :> Require tuninq qains T&K = ship’s Maneuvering index

ZIEGLER AND NICHOLS | Thesimplest PID tuning method

The experiments push the system to the stability limit
METHOD
1. OCCUR THE 2. MEASURE THE 3. DECIDE THE GAIN
SELF-OSCILLATION CRITICAL PERIOD “TC”
Disconnected the | and D Find the period of self-oscillation Calculate the gains according to
Put the critical gain “Kc” into P - The critical period “Tc” following table
- The system is stability limit Tc ) ) )
(= Table.1 PID gains by Ziegler and Nichols method
K T+Tr Gain of P|Gain of 1| Gain of D
c=— Kp Ti Td
K-T-Tr f”n: P control | 0.5Kc
¥ Ke | GGw) 5 Pl control | 0.45Kc | 0.83Tc
T‘ T - PID control| 0.6Kc | 0.5Tc | 0.125Tc

@ s 100 Do Mo 10 150 200 20 200 260 280 30
time[s]
Fig.2 Linear feedback control system . —
g Y Fig.3 Self-oscillation

A\ FORMIDABLE RISK A
Error of parameters T, K, Tr =) Error of Kc Amplitude of heading or rudder

=) Unstable system =) Unpredictable until experiment

Nonlinear Controller Process

RELAY CONTROL| - L”’.{ g w)

Relay rudder M - Set in advance

T = t M0 < wt <m) = Amplitude of heading - small
" y(© —M (1 < wt < 2m)
METHOD = = Experiment is safe conducted
Fig.4 Relay feedback control system
DESCRIBING FUNCTION Process behave like a low-pass
Input Relay Output = Outputis _ . _AM Characteristic Equation of relay
x(t) = Xsinwt (Fourier series expansion) therefor, y(®) = blsinwt = = o wt 1+ NOOG(w) =0 & G(jw) = —
a N out 4M NX)
y(t) = 70 + z a, cosnwt + bn sinnwt = NX) = n T nx Characteristic Equation in stability limit
where, y(t) is odd n= agan =0 The feedback signal > Sinusoidal 1+KcG(jw) =0
2 [ AM1 = Input into relay - Sinusoidal = |Kc=N(X) = ﬂ
b, = ;L y(t) sinnwt dwt = e Describing function N(X) =) Quasi-linear X
SIMULATION & COMPARISON , .
: T — Relay control method Ziegler and Nichols method
DL —ommeee - Adjustable to safe rudder angle Rudder and Heading
g » £ == Suppressible amplitude =—> Unknown until experiment
of the heading Need parameters T, K, Tr
”  Needless parameters T, K, Tr (But the parameters may be incorrect)
Fig.5 Limit cycle > Relay control method is safer and easier

Contact: Haruki Ikeda, Maritime System Engineering Course ( ikedahalki@gmail.com )
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Development of a stair climbing system

for cart robots using mecanum wheels
RRAIZRFITESFFMER FRE1F  EBEEN

1. Background

2 st e
xxxxx I reborg2

figl-1. Servingrobot fig1-2. Security robot
[BellaBot | [REBORG-Z]

¢ |tisimpossible to move through stairs and some steps
¢ Limited range of motion

» If these can get over stairs and steps,
they can play an active part in more places!

3. Contents

3-1. Configuration of cart robot

fig3-1. Overall view fig3-2. Wheel unit

NI

fig3-3. Lifting and lowering of wheel unit

table 3 -1 Details of cart robot

full length (AxBxC) [mm] 640 x 560 x 550
Motor Mabuchi motor
RS555VC-5524
Wheel parts Ianet b
planetary gearbox
Gear head 1G32-027
AO-8042
. Motor 540 motor for gearhead
Lifting parts
Gear head AOC-8052
Tamiya gear head K150

* Each wheel unit can be controlled independently
* It can lift up to 60kg.

4. Future prospects

2. Purpose
Development of a cart robot that has
mobility on flat ground
and
climbing system for stairs and steps

Mobility on flat ground Climbing system

Mecanum wheel for stairs and steps

Manufactured through simulation using ROS

3-2. Simulation using ROS

figd-1. Model for simulation of cart robot

stepl step2 step3
), 11
s N\ | B
wreaz [l [TETREEA N\
4 I
Wheel 3 I I Wheel 4
Start (DRaise wheel 1 (DRaise wheel 2
@Turn left @Turn right

(3 Move forward right

step5 step6

step4 PS )y I P I
4

A_Y . I

V4

@®Move forward @ Move forward left Finish

(2)Raise wheel 3 (@Raise wheel 4

@ Turn right @ Turn left

figd-2. Stepsto climb over obstacles

* The 3D model of the trolley robot used in the
simulation expresses the overall outline with a
simple figure.

* If only one wheel unit is lifted, the whole is tilted.
- It is necessary to move the center of gravity of

the cart robot

* Equipped with a device that moves the center of gravity of the cart robot.

* The motor control of the cart robot is performed by communication using ROS according to the motion of the simulation.
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Study on ultrasound active solidification control
for manufacturing anisotropic materials
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Research on theoretical design of sequence control systems
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Development of an Iol rescue support robot for disaster relief
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Improvement of equivalent model of active control system
considering nonlinearity of seismic isolation layer
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Bulk photovoltaic effect by terrestrial radiation
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Antibacteria—effect of materials with femtosecond laser—induced nanostructures
(Environment System Engineering Course) Riri TSUCHIYAMA ,
(Department of Chemistry & Biology) Chisato SAKAMOTO, Katsumi TAKAYAMA

Background / Purpose

In recent years, the novel coronavirus (COVID-19) has spread around the world, and there is concern about the burden it will place on
the medical environment.

Therefore, we aimed to contribute to shortening the conventional sterilization work by applying microfabrication to the metal surface of
medical instruments that require sterilization to impart antibacterial properties to the metal itself.

In recent years, DLC (Diamond-Like Carbon) has attracted attention as a biocompatible membrane for medical devices. In this study,
a cemented carbide substrate coated with DLC and hydrogen—free DLC was processed with a femtosecond laser, and E. co/i was seeded
on the substrate to investigate the relationship between the processed metal surface and the fertility of Escherichia coli (E. coli).

Experimental method (@ Antibacterial evaluation by film adhesion method

(1) SEM/SPM observation E. coli was used as the model bacteria for antibacterial
A substrate was used in which a G evaluation, and LB medium was used as the medium. A film
film (hydrogen—free DLC film) and a adhesion method was adopted as the evaluation method.

Q) Image analysis

After culturing, the LB medium was placed in
the photography box and photographed with a
camera from above the lid. Using the image

1 In the film adhesion method, 100 pL of E. coli solution (b rial )

CH film (hydrogenated carbon film) . ' H c tion ( actej analysis software Image J, the photographed
were coated on a cemented carbide. = solution) was seeded on the substrate sample, and the bacterial o .

: \ . photographs were binarized into colony areas

In addition, the substrate was solution on the sample was covered with Parafilm. After 1 hour of and other areas
; ; ; ; incubation in an incubator, both the substrate surface and : ,

subjected to linearly polarized light (L) . . . The number of colony pixels was counted as
and linearly polarized light in two Parafilm were washed with 500 uL of sterile water. After that, the

the number of viable bacteria, and the “colony
medium area occupancy rate” was calculated
and used as an index for antibacterial

perpendicular directions (L2) with a surface of the substrate was attached to the LB plate medium,
femtosecond laser. Then, the surface and the attached portion was immediately spread over the entire
structure was observed using a plate. Then, the LB plate medium was cultured overnight in a
scanning electron microscope (SEM) 37 °C incubator and observed the next day.

Buffer solution

d i be mi Yy
?gp';).scannmg probe microscope D \‘L DI:"} D <

Sample ) 21h OIN

From the results of the antibacterial evaluation by the film
60 adhesion method,
s =Compared with the CH film, the occupancy of the C film was
almost the same regardless of the presence or absence of laser
I processing except for (1.
*In the C film of D to ®), the area occupancy rate of the colonies
on the metal substrate increased in most of the media,
10 compared to the substrate B which was non—laser—processed.
o »We thought that the antibacterial properties of the C film would
veeeee0e o0 not be affected by the presence or absence of laser processing.

Percentage of colonies occupying medium area
&
8

Percentage of colonies occupying medium

area on each substrate *In the CH films of ® to (D), the occupancy rate of the substrates \ 8
@ C-L-400 [mW] @ C-L-500 [mW] other than (9 was lower than that of the non—laser—processed T
3 C-L2-400 [mW] @ C-L2-500 [mW] substrate of ®CH-L2-300[mW] ©@CH-L2-400[mW]
C—No | i ey . .
%CH—E—;;;r[:\‘;Viessmg@ CH-L=400 [mW] B) It was clarified that the antibacterial property of the CH film For ® ¢ " drect
CH-L2-300 [mW] @ CH-L2-400 [nW]  was improved by applying laser processing. @‘)’rls . S‘t’ruc'tf::?:e;h?;: chyh";::f is'?:ze':;'n dont
GH-No laser processing *In the case of (9), it showed the highest occupancy rate among * Scale bar is 100 nm

(@ No coating (alloy substrate only) all substrates.

Each protrusion is Compared to other metal substrates, © had countless protrusions that were

about 100 nm in regularly arranged with almost no gaps between them.
B et diameter, smaller In previous studies, nanostructures with high antibacterial properties have been
v than © and sharp. reported to have sharp projection structures or gaps between the projection
structures.

178

[m] 1911508

The protrusions of 9 are not sharp and have some gaps, but the protrusions are
(®CH-L2-300[mW] arranged regularly, making it difficult for E.co//to settle in the gaps and making it

. difficult for the protrusions to penetrate, making it the most antibacterial got low.
The diameter of each

protrusion is @In order to improve the antibacterial properties, it is important that the sharp
. “ approximately 250 protrusions are arranged irregularly at intervals.
“" nm, which is larger @In the future, if a nanostructure with the above characteristics can be applied to
w  than 8 and has a a metal substrate, it will be possible to give the metal material more
o pillar structure. antibacterial properties and contribute to shortening the sterilization process.
@It is necessary to continue research on metal nano structures that function as
(@CH-L2-400[mW] antibacterial agents.
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Impact of coastal on water quality by the river effects for phoshours in the middle and southern parts of Wakayama Prefecture
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Attitude Toward Maintaining Local Public Transportation: Focusing on Risk perception for COVID-19 Pandemic
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Introduction

The work performance of construction machinery is Elucidation of the mechanism of wear
closely related to the wear of the working parts at

Being applicable to a lunar environment
Saving energy through highly precise
wear predictions and shortened
construction periods

engineering works. Furthermore, engineering works are
assumed in component technology researches for lunar
resources exploitation, which activated in recent years.

Relationship between wear and electrostatic charge have
commonalities with wear on generating factor

- lunar environment -
M A vacuum atmosphere
M Soils covered with “regolith”

) Elucidation of the mechanism of wear on the basis of
Aim electrostatic charging characteristics by contacting lunar
soil simulants and metal plates

A
®
7))
c
—
)]
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Electrostatic || | 0SUS430(Lunar soil simulant) g
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- 0 i, ] e = 5
J el Setor 4y e 5.l g
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The sample soil was flowed from the hopper to contact the 00 25 : w
0 2 4 6 8 10 0 2 4 6 8 10
metal plate for a certain period of time. The number of contact (-) The number of contact (-)
Collect the samp|e soil to a Faraday cage after contact. (a) The charging behavior of metal plates (b) The charging behavior of the sample soil
Stop the contact and stand for a certain period of time. Change in the peak value

Conclusions

The metal plate was positively charged. By contrast, lunar soil simulants (the sample soil) was negatively charged.
Transfer of the electrons occurred between the sample soil and the metal plate.
The peak value of charged voltage decreased behavior with the increasing number of contacts.
A correlation may exist between severe-mild wear and the charging behavior.
The peak value of charged voltage occurred at the stage where a small amount of the sample soil was in contact with the plate.

We expected to contact with the sample soil and the metal plate by observing the peak value and charging behavior.
67



mes
}\75 —L/JIL%%D%@_ HA DN ZXLIZDWNWT

— S E T AEDRICDWNT DB —

EHERFTESFEMFR FH FR
EEHE R Bx

1. FC®IC

EFRNORIRIBEZ#EZ 57-HDHAD—2¢ LT, BEEEVCHERRLE CRIEKFBINTWA I 7V AR EORREF B L ZRFARRBICOWL
T, HHAETHEITONTWVS, LALAKOSHRBANBICER LAMRIEIRETH %, £ TRRRBRDBREM: & e > bT%EL\$ﬁ%
TIFABT 3R REICOVWTHRET 5,

ADTHROMBICOWTEEL, AL > TREICBRLZ2EDTELITROENTZBIET, AMTICLY NAORBREICE Y Ko7 ZHRMEORREL
EIEREND ZEAEBET,

= myg ﬁhﬁ}“] HEAT
N R (R RESRE + %)
2. EKEBAIE ‘ 1
T ®/ -
AMETIHRELER ﬁ%ﬁuﬁ?t I, HUCRT [ ER
FTERKROBRREAM TEIEL, BAHICLZEAROFE T 7 % B
WERZ T 720 X7 7 ‘/ﬁ‘ﬁﬁt: LYy PH7400LE—%BEEE L
THAL., BANToORROE—txz M7=,
NH VA - = §}\, =1 : il
. }ﬂ/ﬁl“?_j ) :EVZ& ﬂﬂLu‘[—&Ti E;d’%uxl_ (5‘,\1) 1 EIJH_‘J:EIE(DH‘F[E EEI Hﬁ@’}ﬁ)\lﬁlf)"bﬂﬁh\fcﬁ7 FWE‘K
E&U?\,/ﬂ:ﬂ% ElJ}:F_ L/f\_o X*&%ﬁ%@%“—/u\ )IL,"Z /‘U— %gﬁ U 'f—_ﬂlj’\ ?&‘ %1 ?&ﬁ%@%ﬁsﬁ’ﬂﬁﬁ&t%{‘zé
TR FEREE L7 ‘ -
A A R -o = W H5(m) 15 (kg) BMI(kg/ ) Fih AR E(clo)
WREA 173 65 21.718 19 071
FTR/RPTHESEHMIPRRNICH Z2HEREEXA L, RERAIZT 73 HREB 176 59 19.047 19 0.74
v EBSBOBREYY K7 OBBETHALEL SIS LE, EHC L1 58 19635 20 031
i&ﬁﬁ%‘ WHED 18 77 23.765 20 054
! . WREE 1.74 67 22.130 20 0.45
wEREIE [E ETLJ? REBRE| OEEREICINE 2ZEFE T WEREF 1.83 67 20.007 20 0.79
HIEHEARFTESEEMFROBFFEILZETTRE L, Hﬁétii%ﬁ WBREG 17 67 23.183 20 0.78
HITo - REICE [, F-REAEEREI,BBRICERTIDDE LT, fgEH 1.73 63 21.050 20 091
EEROFIE &2 WHREOUET VT —t
W E1Y =AY FrE AAM BROFS | BROFH
HEREA ZhY Ea) FhE PR m AN PEE &L
WEREB £1Y D) POFNE | AzETEAEW ] PO
WEBEC EY] A TIRAE L FrE AAETEEW EE B RME LN
BERED | A TlEARL ETHEDLY POFHNE AR PREE R =1A
WREE | CTHENY | BAYTEAL | ETHTAE | AAKTEAL EE =N
HEREF ETHENY PREHY ETHTFNE PRHANE PEE PR
HREG =] PREHY Ao E PRHRNE LB PREN
A H PREHNY POIEAY POFNE | BARMETIEEL | OPREE PrEmL
*3 FHARER DT
P HANHE L7 EE(m/s) BRI O EpilEE 3] BRilEE 3]
DI BREZ (W/m) DT |RERZEM(CC) DT SUREL(C) DT
WBEA 0.110 14.426 -0.018 0.055
) 0.115 28.850 -0.145 0.008
BBEC 0.140 31.133 -0.138 0213
WEBRED 0.097 22575 -0.068 -0.090
WHEE 0.128 26.895 -0.153 0132
WBREF 0.103 16.463 -0.035 0.027
WEBEG 0.118 22.902 -0.130 0130
WBREH 0.268 30.236 -0.255 -0.057
0.350 0.300 50.000

0.300

3. %ﬂ:% t %7]‘\ 0.250
R E L THEERE 8 ADFHARER0.135m/s 157,
?&%ﬁ%b¢ﬂ/J|L%§DE L 7B ERE & PRI 0 BREZ L % LR

T5E, BRROZT(ICH L THRAEREO S, [umaElR

B
Tmt%zbhéoit&%ﬁu%br%ﬁu<§mnﬁbfﬁ@ - W°I I‘ ‘i
BANEIESRERLDT WMERICH2 EEZ 5N, oo

*%P'

0.200

g (m/s)

30000 £
2

25.000 1
i

20,000 f2

15.000

10.000

5.000

0.000

‘( ,
&

FERTEAANTEZCOLBISOVTHRFL TV, £ & &

"1»

%ﬁi%ﬁﬁa) ﬁ;ﬂ%?&%ﬁ% EICRES BiRET, ?1’5,5”‘9" 52 ENT 0.000 WAE L EEm 0T e %0
XD, D EDAELERICAST-EEZILND, A B MR C IR MR WA MG I
K2 HIF L 7REOLE K3 EUR & BRREAL O i
4. é\?ﬁ@)ﬁtﬂé 0300 Zzzz 0.300 0.200
AMRTRIIUREME LZRORRE RS 52 & T, BRR L o % 0050 oz o
Ez)ﬁ/ﬂ:llo)&/ftﬁ\_\,/)ll,%%ﬂﬁj—é Z tL:F%ﬁTﬁ?b‘?)é Z tﬁkﬁﬂ';)ﬁ\t Aozuo -0.100 5 0.200 o000
hote, SEOBEAEE A, SHIBELHET 5L 0TES | amE 3 -
THETEYEGERYAET D2HELNH B, & omo g -
TRARSREDHEICOVWTHEANS oIS, ZRAICE -2 —% e :zzz 0100 0.200
ExY {T_Hj—\ BROBIRANS Z & %@ETLTL‘%}O Znicky) BZ)% 0.050 I 70:350 0.050 " I 0300
BEYEROTMICHT 2B CHRREN R EORFTERETL T 000 0400 0000 a0
[\ Z)o A ~z> %c %‘o A& ,%(: %b
FHRE L YERSETHRL T I ET, AL > THRIER - S SIS
LBLBIEDTEBAROERBEBRLTLELL, B iﬁﬁmmﬁ B
M4 K& KERZE O hER M5 EiRE[RELDOLER



HE— ABIHSOERBIREEE L-MANICET ZMATMEIR 0% 8127 ATs8R

AC2209 B {23}

Analytical study on load carrying capacity at the main girder end of rolled H-beam bridge &% 8 =i =X H%E

considering corrosion process

1. IRE=R

> EFHROEREZREALE T SBROMHM
WETCRREERA S R

> AMRAROHE—LIBTIE, HIHERI
BEORLEEFNBESNTEY, BF
i D DAL AR

> BREMEHOEEZBIE LI-BREOMHF
WEREIDFE E(F, HERBBEEICEL S
HRBEISNBRSZEE T ER

(BHFXH] D EAS : RFHBOXALOY 1 T EHAM O TREEBEOEVSZOWMAFEICRET HE. BETPIEE. VoLSTA, pp724—734, 2013.4

2. BIREH

HE—LBEHTHOBEICHE S MERIGBEEEE L =R O
FEREL, RIRICESBITHERE, MEREIC K DA ARRITER
DLEEMND, WADEBVEREICT S & FOH-bAromE
PRI|EICLOBEMERDEVEHKICT 5.

wp MR AEICE, AAAREREMEHT IO S5 LAMarc 2021 %A

3. FRMTAAE

3.1 BWETIL

>ERAER 2088 TAVITAR)IYHI YY)y FER

>HME N ZTEOIEHT -0 AR E £ DSM490YA

> WERE - KA A LR TSRS, HTSmE A S ERRERIC ST
>EMN  EISUCEOY—LTL— N RERICES R EST
> MR - BMERBE = 200kN/mm?, R7 Y by =0.3

XA LmEs . ES BBEIK 0,=355N/mm’
=" AR

BWRHEIE 0,=365N/mm?
PR

Hr e

IRERIBZR § (%)
fyt 1, | HFERIBRTOIRE
p==—x100 1 B RR

A

E = 200kN/mm?

VF He
INA ) =T ERER

32 BB HDOEA
= HEEZEEN)

ETILICHEATEDHAE (M
ISh, MEER) 2525

1 REREICLY,
==l NDDOYEVEEZ| B H, #)

3.3 BT —R (BEWRERSE)

B=50%

WIO FI T EY

1R % : Prop-an-0 " i 12355% : Prop-an-100
#F% : Gl-an-0 HEKiE #EE% : Gl-an-100

RZEX : Prop-ck-0 225k : Prop-ck-50 | IBEEK : Prop-ck-100
HEIE : Gl-ck-0 Kk : Gl-ck-50 BESFE - Gl-ck-100

_ AT5 Frf=l2, BH| BIZEROBIE
—E—;ms%z)l LB AR )

- SWETI
]
IEAEERD, REL
-%EIE A, Db
HE—HBLTLEMN?
Yes

[85XA) 2) A5 : EEARORERRBECET LB ERBGNBERILY, BMEFRALBKER, Vol25, pp.389-396, 2017

MZTHHAF=HEEA LA L Conv-0, Conv-50, Conv-100% E&5E

4. FEFTHER

4.1 [EheH —ZAIRR

6

B=0%

!

f

10 20 30 40 506 1'0 20 306 10 20 30
ZE 4L V (mm)
>?§§5f(:d¢éﬁkﬁ§l§, ﬁ*;‘fct Conv-0 W
DHELS, FOBOEME/PEL gﬁ;,»»»»>
>M§Egﬁﬁﬁi@i®§xﬁiﬁ, b0
’i S § L 0)% [Z ~ Ly Conv-50
Gl-an-50 )
> b ADHEBA LT —RIE ?ﬁ?“@@wmw
*ﬂ%ﬁf:bﬁ’&ﬁ)\b@b‘%h(:tb*ﬁ, Prop-ck-50 N0
BRHFENANESCAZERIZHD gy@m»»»%§
> REERNBbAOHEEALE o e
F—RICHRBAREZ/DE LA, Prop-ck-100 .
FOEFHEFYKREL L BARE (MN)

42 RREEROEMR EHLUL DT (EHEEME)
> EREAIOBERIZ DT e » ﬂ,
E%

1%, REEZODAN, &

WEEIZEME e RE
>MH=-hHEBA LK - - Conv-100
WEEETIE, BER :
BEHSTRREL - $émn

THER, XALEERM  vome

ICENERAFREE

> t-hAHANREFFEDYD

T—RTIE, HEREBOETIC

&Y, iﬁtﬁﬁllﬁlzl.siﬁwﬁ i 2
i%%?:%%k}_fggfgﬂ Prop-ck-0 Prop-ck-50  Prop-ck-100
>DWFhor—XEZEANICEVT, Y—ILTL— L YSNMEIDT D
T UDIT—EB, BEELFEE

> EEFREEICHEAT, BHEARBEFOHE—LBEHHTOR
AFREZRRAICEHHT S

> REFETE Y O WA= AEFOHEEDN, FKEEY O Hhs %
BOoOBRICERTEVLERAFEEZTY

» BT LLBRERBEOBKICONTRAFMEKXET LAEL

6. SHBDOTE
HE— LB EIHHEIAMEREIZE > TRAXAZEICES O EHEH

TBHELELIC, FEOER FICHERIENETT 2y — X% 48
mLTHHT S




G-1
Synthesis of Narrow-Gap Oxide Semiconductors by Cation Exchange Reaction
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Output frequency characteristic analysis of an electron-wave interference device

with a resonant tunneling filter
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Effect of Calcination Conditions on the Transport Properties
of Pr-doped Bi2212 Bulk Superconductors Sintered at Low Temperature
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Abstract

In order for Bi2212 superconductors to exhibit good transport properties, they must be sintered at a high temperature, usually around 860°C. If the sintering
temperature is too high, the performance of the superconductor will be deteriorated by the diffusion of the substrate components into the sample when the
superconductor is applied to electronic devices. Therefore, we investigated the effect of calcination conditions on the transport properties of low-temperature sintered
Pr-doped Bi2212 superconductor, aiming to prepare samples at a lower temperature (700°C) by controlling the number of sintering cycles.

In this study, the composition of Bi, osSt; 39Ca; osCu,Lig 15O, were added as additives, and the samples were sintered at 700°C for one, two, and three times of
calcination, respectively, and the resistivity temperature characteristics, crystal structure, and carbon concentration of the samples were measured.

As a result, the sample calcinated one time showed no zero resistance, and the critical temperatures of the samples calcinated two and three times were 56K and 68K,
respectively. The crystal structure of the sample sintered at 700°C showed peaks similar to those of basic composition Bi2212. Furthermore, the amount of carbon in
the samples decreased as the number of times of calcination was increased.
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Synthesis and characterizations of phosphoric acid fuel cell ceramics for
medium-temperature operation

7,0

o

Bt

FA L BPREMEEFERMYR AES X T LATFER F NEREEAN BEHE  SFILRE

E===1
H3R

1R

7N

EHLRERORERTH D,

BETREQUTIISL

ENERD, ZOI-ORFRICL>TERT S

R BOH B THS

BEMIIKkFEBREZMARICSETRET S LN T

MARIEIER1ID £ 5 ICEE
NTE, ZTNTNEBHERLHIER
MRt EZE
o LD L100~200F 7% & —EBD R E

BTIIRBETERVDOAPRIRTH S, MEEHEEEL

[ZIZPEFCA' AL S 1,

U v B EomHtEE

FERERRABI R WIOHIZHY
NERINDIBEDHBEAIBZ TUL

%, INITX LENMRHEAEAI T ¥ — - EERIM
REFRREEENEDO)IF2035F F TICEFRFRE % 120
FChlE LB EBIEELTWVWS,

e
BB X\

HI1LERE &

CEXRDOBFRERLIZZ 7 7 TI50EAHT

TIIFBENSVERENFE LRV, EEHibino ® (3150
E~300E e WEREERXI02S/cm% £ DSnP,0,ERE %

FE L7=[2], SnP,0,ERED

ol

BEXEEXR

ITX2D & 5 I

RUPHI B OEE & 5

EEs EEm 2 FE(PEFC) | U » BRE(SOFC) |ARRKERIEE! (MCFC) |E{AEAL Y (SOFC)
e = < 7 N UF 7L [ Y i
BRE A A > 3 g 4 SN — RERDILAZT
Eh{ERE |80~100°C (150)190~200°C |600~650°C 800~1000°C
%A
PO EEE f_; . DHER THAER
e R ER, .
R EE G KNEBOREA
e i)
HEHE 30%~40% 40%~45% 50%~65% 55%~70%
T e -1.0
o0 727 227 23 T grreea 0
i i = Tiro, Mema "
1077 %‘,Zr‘,mv‘;gg* O&,’*\‘ E 20 layerd SnP0, 0, * ‘ \\.
TE IU-; '—g?" ‘.-/ h‘:»rilﬂ.hpo-‘ “\ '{‘ g SiP,0, S X N\ n‘
=il % "u 1 :'I'urgtl Fd 2z 75::"7.« TR
Rl S iy a0 w8 R
% 104 ?"'x‘ . E:'h\‘,.if’o_ﬁosum % pous . ’:
w0 [ ‘n " H (M="Zn, Cs) 3 4.0 ;| - <,
3 e |t /
10° Sy “v,-,o: * 5.0 "Hh)',,—l
0T T s T 3s T T3s @0 4 o D
1000 71/ K 10007 K

M1 RE & BREERDBIR1]

X2 SnP,0,EEE D BERIREEK[2]

B&Y

oS

Space grou P1

B WSABIE D Th S 5 (EBIREEA 10055 & 190 Zn,P,0, lF DIESHEET — £ [3] o
EOMKERICEWTRARRELRRERTEZFHE 2L 0N [3F20D & 5 (7 Y VESTARF  |ovicewee a-omsoar (A)
RKHHNTWD, SnP,0,IC 5L T1028/cmDIZER AR &5 WTIDEFNEL D DBEE i i (L

ENTWDB, P A+ 2 BALYED. ERAICHER ISR Te, Zn2t 30 ENERK, [
EHAEIRY 5 2 & CHERRBEMBEMATE L0 PS*tI30%" L
TlEHmnhr s %L z 74,:0 & IEIEﬁS% P1 0.785451) 0, 0.907076]
7«;—;—%:5%*% P2 0.214549 0.21 ll.'.jB?‘.ﬁ%d
& &% L B,
% ZTY Y BESIC LAHRBRENR TH 5 M, M e oy oomner armn
P,0,(M=Mg, Zn and N))DYEEL L. 50EEA 5150 TD e v oA
i%*ﬂ-%‘é}\'& t [./ 'C ODIIQEJE\E gzlz'fﬁ—g— % : (\:_ j(:'f E E‘\] t —3— 6 o 3 ZH2P207@%§E%%E 07 0.619886  0.619886 0.32378]

2 Zn,P,0,0 & T — 2 [3]

ERAGE

Zn,P,0,D HEREHZ LS HELFEHZRAT D ZnO.

(NH4):HPO.Z F3UL T1E,

EEH L. 20g0F M EFR L7, (RBEALIE4500E T2
IBEE . ABERKIZ900~ 11005 C2RFfEIBEL /-, BEEEET
AN IE, Hiokif > E'—

W, BROZERIEIC

ES0EIS0EDRETA Yy E—& Y ZMEA{TWL, a—

JLa—7oy bMlE

Hporks ¥
Mtz /
F A A

450°C/2 She Rk

DE—t

— T

s A

FEMEMICEOVTRNT 28

KLV RATFZ 4% —1IM3570% B
W7 FATRAEHFAB LTz, 50

Z L7

H#Y ez
Swi%n A

L3 — A (PVA) %
‘uH’.

—UEMEGOMPal T, EiE
10[mm] @~ Ly b IZEERE

900 ~ 1100°C/2h T B

B4FURHFRLF IR

RERLER

M5a—/a—iL7 Ay k4]
R ERERE I B AR v E— K Y RBEICOWT (A ARHEIET 2 =

J—/)La—7Aay FMEIE5 DL S ICEREDIEE KL
FOWMTHEZNNIAVYE—F VR, KFERFDIE
ROFERTHLIREA VE—K VY RIIDITHZENTE
%, 150°CICH S BZn,P,0,0 1 ¥ E—X > 2 &AL 1=
BRIIN6D LS ITh 7=, BENAT—X TlER <8
Belirds7ilhot, ZDiz, BIEEBEAEICE
F20EAHZLDEEZ D,

Z"(Kohm)

M6 EHAlFER

= Ny

SOEDLISOEDREB TRET 2L 2BNE Lz, U VyBEZEICLIHRBREME CH 5 M, M P,0,(M=Mg,Zn and
Ni)Z BRI EZBWCERZ AT, sHAEIT oA EATIIALCERL T —RICH -7z, SHBOFEL LT, BROFE

BEAHFOEEPA Y E-—RX ZAEEREL TW < BEDH D,

SE B

[1] T. Norby .Solid State Ion., 125 (1999) 1-11
[3] The Open Quantum Materials Database & Y https://oqmd.org/materials/entry/1444191

[2] M.Nagano et al., J.Electrochm.Soc. 153 (8) A1604-A1609 (2006)Temperatures
BEGRERLICE T2, Y E—L Y BAEICOWT | KAEHERT 7 =h

74



BEMBXREMAEREANIOODDY) D VERIRERAE
BHFISHMOEZEDOHR

Effect of a magnetic and electric field on fabrication of Si protrusions by local
surface melting of a narrow current path on a Si wafer via resistive heating
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Fabrication of Surface Plasmon Filter using Laser Annealing
NIT, R B!, HEMHMZ, AKRILKE, WBESE?
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Introduction

We aim to improve the photosensitivity of Schottky photodiodes using surface plasmon resonance (SPR). Bi\qsed free electron

|

) Ny
The SPR dip position and width depend mainly on the type of the metal, the size of the metal particles, the Incident l'?ht
Elen%tron vibration

particle shape, and the surrounding environment. Au particles can be fabricated from Au thin films by a thermal
annealing method and can function as SPR filters?). However, this method is very damaging to devices, so in this
study, we attempted to fabricate SPR filters by laser annealing. The effect of laser annealing is investigated by

evaluating the apparent changes and the transmittance characteristics of the fabricated SPR filters and
comparing them with SPR filters by thermal annealing.

1) T. Eko, A. Utsumi, "Evaluation of the Schottky photodiode with the surface plasmon filter " Optical Review Vol. 26, pp. 442-446 (2019).

Filter Fabrication Process Thermal Annealing
- Annealing Conditions + Changes of Filter Color
No. Process 10mm 10mm
- . Item Parameter
Organic cleaning of glass substrates (18 mm X 9 mm) |~ slresenc ceaner
@ & gore ( ) Temperature 550 °C
@ Sputtering of Au thin firm (Approx. 10 nm ) M Y ; Time 15 min ‘
Annealing ' y . L
' ) * Transmittance Characteristics Before After
® * Thermal annealing (electric furnace) 100
- Laser annealing (various lasers) sputtering equipment 3 + Surface Morphology (SPM)
(quick coater) ¥ 80
[
< 60
Laser Annealing £ 40
* Various Lasers Conditions 0 —before annealing
Blue-Violet laser CO;, laser Blue laser 0 ‘ ,  —@fterannealing
Wavelength 300 500 700 Before After
[nm] 405 10,600 450 Wavelength[nm]
Out put 05 0.4 3.5 In the apparent change, the color changes to purple, and in the change in surface
W] : (30) (5) state, the Au particles become spherical and their size increases. The transmission
characteristics show a decrease in wavelength around 550 nm after annealing.
Laser power 1.3 4,500 This indicates absorption of light due to surface plasmon resonance.
density 2.8 ' ’
[kW/cm?] (130) (6,400)
) # (s the value at 100% laser power + Transmittance Characteristics
* Changes of Filter Color
: - - 100
Without annealing | Blue-Violet laser CO; laser Blue laser
10 mm 10 mm 10mm 10 mm 80 L Blue laser
g Blue-Violet laser
c 60
o | CO; laser
=
€
o 2 40 Without annealing
O
'_
_ T | * Turns reddish purple * Turns reddish purple 20
urns purple * Many laser scratches * Fewer laser scratches
O 1 1
* Surface Morphology (SPM
phology (SPM) 300 500 700
Without annealing | Blue-Violet laser CO; laser Blue laser Wavelength{nm)]
Blue-Violet laser CO; laser Blue laser
Transmittance of
dip [%] 8.5 12.5 17.0
SPR peak position 559 545 540
[nm]

The SPR filter fabricated with the Blue laser shows the largest decrease in
_ - Slightly larger particle - Large spherical shape - Slightly spherical shape transmittance around the wavelength of 550 nm. This indicates that light is

size + Fewer particles * Many particles absorbed by the resonance and surface plasmon resonance is generated.

Conclusion

* In this study, a prototype surface plasmon filter was fabricated using a laser annealing method, and from the results of apparent changes, SPM considerations, and transmission
characteristics. It was found that a blue laser (450 nm, 3.5 W) is the most suitable for Au particle.

+ Comparison of the SPM results shows that the shape of the CO, laser and thermal annealing Au particle is similar. Because the CO, laser has a long wavelength, it is thought that
the laser light was absorbed by the glass substrate and generated heat, similar to thermal annealing.

* In the future, we plan to fabricate actual devices and improve the photosensitivity of Schottky photodiodes using a laser annealing method.

76



Omnidirectional Vehicle
Omnidirectional vehicles can move parallel in addition to
forward, backward and turn like some forklifts.

- Rinova ALL WAY made by TOYOTA L&F
Interfaces are steering wheel, mode select switch and cross
lever.

- - 1
mode select switch

cross lever

- Q’'mo made by NTN
The Interface is a 3-axis joystick.

3-axis joystick

—>There is no established general driving method for
omnidirectional vehicle.

3-axsis joystick
This time, we used a 3-axis joystick as the interface.
A single 3-axis joystick provides three analog inputs.

- Human wrists have pronation and supination, flexion “/1.
and dorsiflexion, ulnar flexion and radial flexion. '

—>Range of movable angles are different, so the
mounting position and angle of the joystick affects the
operability.

,\\-g

We created 20 simple courses to become benchmarks.

B . : 3mXx4m
\ LE]  — A =
- N S S = 14 !
; Nstart - -. §l
Dgoa\ N § N =
g 8 l_. NS
1.5mx1.5m

courses
We came up with two different ways to operate the 3-axis
joystick.

%

Y

We develop an evaluation benchmark that can compare and
evaluate various driving methods to explore a better driving
method for omnidirectional vehicles.

We created a platform for omnidirectional vehicles.

Brief description of this platform

* The platform is an omnidirectional vehicle with 4-Wheel
Drive 4-Wheel Steering.

* The interface is a 3-axis joystick.

* The platform can move in all directions given a turning
center and angular velocity.

3-axis joystick

platform

Driving Methods Ny =
Vx V}’ (.U 4 wa]é s \\:\
R = (X7
Jx Iy Iz . - /(/,//

1 [n o B

Those courses were run in two driving methos. The lower left
graph shows the time it took to reach each target for all courses
for the two driving methods. The graph shows that for all courses,
driving method II took longer to reach the target. When driving
course 19 with driving method II, it took a very long time to
reach the target, but this was due to an operational error.

The lower right graph shows the time taken by the two drivers
to reach the target on each of the courses after driving all the
courses with driving method 1. The graph shows that the time it
takes to reach the goal varies from person to person. In addition,
there are courses with large differences in operation time, but
these courses require a large number of turning movements.
More turning movements are considered to be more difficult and
require higher skill.

35
30

243 ™ Drivi
Driving Method I e
20 W Driving Method I
—20

0
=15
10 10
QULECLIELLTEL il
0 0
courses

M Driver A

B Driver B

[0}

FNMTNONOOAOHNMTINON®©DO
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ~

courses

We need more people to drive the platform, more trials, and
more driving data.
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Development of liquid metal diffusion vacuum pump for fusion reactors
\ Yamato SUGITA?, Yoshihiro KAJIMURA?, Juro YAGI?

"National Institute of Technology, Akashi College, Japan

2nstitute of Advanced Energy, Kvoto University, Japan

= Deuterium :
Introduction & s
One of the technologies for protecting the wall of a fusion reactor is to fluidize the \ - /"+
liquid metal on the inner wall of a fusion reactor. @
When this liquid metal wall is used in a fusion reactor, the exhaust gas is expected to ' \
contain metal vapor. +/ \ Energy
So, the vacuum pumps used in fusion reactor with liquid metal wall are required to ce iy
operate stably under metal vapor for a long period of time. T ure 1. Nuclear fusion
Proposal Result
Advantages of vacuum diffusion pump using liquid Figure 5. shows the pumping speed with Oil Diffusion
metal as the working fluid is not to use the moving parts Vacuum Pump by gas type. Figure 6. shows the pumping
and not to have issues due to condensation of metal speed with Sodium Diffusion Vacuum Pump in Helium.
vapor. . s o
The purpose of the present study is to evaluate the ¢ " Pﬁ?ﬁ;ﬁﬁ%ﬁiﬁfﬁiﬁip « Hydrogon
exhaust performance for a liquid metal diffusion pump. . el N “Hehum
gas type  pumping speed [L/s] :iclol:m‘
Hydrogen 136.5 = « Oxygen
MethOd Helium 130.9 g o . g:::::n dioxide
The equipment consists of a chamber connected to Neon 61.8 -
the diffusion vacuum pump by a butterfly valve. The Nitrogen 569
chamber is connected to a vacuum gauge and a mass Oxygen 556  1ecs
spectrometer (QMS) . The working fluids are oil and Argon 708
sodium. Cewiom Ghortile 460 e i
According to the measuring principle of the partial ¢ ¥ B S 8 w &
pressure gauge, there is a proportional relationship Figure 5. Pumping speed with oil
between the partial pressure of gas in vacuum and the a diffusion vacuum pump

ion current in the QMS.
Pumping speed measurements and the ideal pumping
speed are compared to evaluate pump performance.

These results show that
the ion current decreased
with time. So, they indicated
- that after each gas injection,
Chamber m‘**mm the diffusion vacuum pump

ton current [A]
2

P (500L) So=115 [~.4 () - ™ exhaust.
M Also, Figure 5. shows that
0 200 400 600 800 1000 lZUD‘the pumping speed
s . . Time (3]
oxhaust cap;f:;ncs S, : ideal pumping speed [m®/s] Figure 6. Helium pumping speed with depending on the type of gas.
T :absolute temperature [K] sodium diffusion vacuum pump
Euttarfiyvalve M : molecular weight

A :area of diffusion layer [m?] . e el

Figure7. shows the 3 3 R

Rotary Diffusion
pump pump

Figure 2. System of experimental equipment | !

7 pump middle part

relationship between il ' (i pump borompart | oo
temperature change 500 il
and ion current change.

Chamber 1.E-09

w
&
=3

temperature [°C]
ion current[A]

For the symbols in the
figure, (i) is the point -
where the heater
power supply is X
boosted from 200[V] o4 ' 1en

2000 4000 6000 8000 10000 12000 14000

to 228[V]. (ii) is where imes]

1E10

1E11

P
Cooling Backing
Coils Pump

!

—

[ Heater | the hea_ter power Figure 7. Relationship between temperature
. T . - supply is boosted from change and ion current change by
Figure 3. Oil diffusion vacuum pump Figure 4. Appearance of experimental setup 228[V]1to 248[V]. Na diffusion vacuum pump
First, the pumping speed of the oil diffusion vacuum (iii) is where the heater power supply is stepped
pump exhaust for each of several gases was measured. down from 248[V] to 180L[V].
Next, the same amount of sodium was replaced with oil In addition, helium was injected into the vacuum
and the pumping speed was measured. chamber at points (i) through (v).
Discussion o "
There is a correlation between the pumping speed and the molecular weight. The o1 b 80 e
correlation coefficient is -0.874, a negative correlation. The Ho factor is the ratio of the : o .

ideal pumping speed to the actual pumping speed. Figure 8. shows that there is a positive
correlation between molecular weight and Ho factor by Na diffusion vacuum pump. From
this, it can be seen that it is more difficult to reach the ideal pumping speed when gas is
small molecular weight.

The pumping speed of helium by the Sodium diffusion vacuum pump is 2.67 [L/s]. This 00s
means that it takes 187.1 [s] to reduce the pressure in the chamber to 1/e.

Figure 7. shows that the ion current increased when the temperature was too high,
suggesting that the Na vapor flowed back. This can be assumed to be because the sodium °
vapors emanating from the chimney were not properly cooled. In order to further improve
the pumping speed, I' d like to clarify the appropriate temperatures of the heater and Figure 8. Relationship between
cooling sections. In the future, it is necessary to clarify the appropriate temperature and "molecular weight and
vapor volume for exhausting with metal vapor. Ho factor

o

Ho factor
o
=
8

®

o
=
3

0.02

0 5 10 15 20 25 30 35 40 45
molecular weight
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Regeneration of degraded water-based cleaning agents

NS using ceramic membranes
=g %-g (NIT Nara) O Shotaro DEI, Keita HAYASHI, Hidemi NAKAMURA*

National Insttutc of Technology (KOSEN), Nara College Department of Chemical Engineering, National Institute of Technology(KOSEN), Nara College, 22 Yata-cho, Yamatokoriyama, Nara 639-1080, Japan

*Tel.+81-(0)743-55-6156; Fax .+81-(0)743-55-6156; E-mail.nakamura@chem.nara-k.ac.jp

E Isi f d Deteriorated cleaning agents are
Cleaning of oil stains mulsions arc forme not reusable because they contain

Organic cleaning agents Water-based cleaning agents y \ ® formed emulsions.
- Y Y-
*High cost *Low cost '
=Danger = Safety Can be reused by removing

emulsion
Emulsion ~N Size of emulsions
. . . 25 100
@ Erusion Pore size : 0.74~0.4 nm Pore size : 200 nm Surfactant : 1.0 wt% I hour of ultrasonic | | — | -~~~ - 90
o . QL - P o I »  —Frequency ,/ 50 =
Surfactant Machining oil :0.5 wt% irradiation S . X 0 <
@ vaer z15 - --Accumulation S 6
0il: 05wt%  Surfactant : 1.0 wt% 20 b - 40 E
. 27 5 £ 0 3
2 ( ) = [ = 5 A 20 <
A N /i 10
Zeolite membrane Porous titania membrane * - = e 0 | | { ) 0
o e S m - I mor e o
= = ize [
. This work . Water : 98.5 wt% Emulsion Ultrasonic cleaner . J/
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\

Future research

@ Permeation rate could be changed by varying operating conditions
Increase pressure
Temperature rise

@ 1.85 um membrane removed 90% of the emulsion

@ Permeation rate of 1.85 pm membrane is about 200 times greater

! _ : Backwashing Hydrophilization
than in previous studies
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Development and Operational Demonstration

of a Pulsed Plasma Thruster for 2U-CubeSAT

Natsumi Hirota, Yoshihiro Kajimura (NIT, Akashi College)

I Introduction

In recent years, a number of CubeSATs have been developed and launched all over the world.

What’s “CubeSAT” ?

A Micro-Satellite composed of multiple units by the standard of 10 cm X 10 cm X 10 cm as one unit (1U) . Because of their low
cost of launch, they are often developed for the demonstration of advanced technologies and for educational purposes.

[Problems of CubeSATs]

KOSEN-1

Fig.1: 2U-CubeSAT “KOSEN-1~

* Its lifespan is short due to loss of altitude caused by atmospheric drag. (KOSEN-1 lost 3 km in 250 days.)

* For their smallness, it is difficult to be equipped a propulsion system to maintain altitude, and it has not

'd'; ss6 =
been demonstrated. i m/
Research Purpose -
Develop a compact, low power for 2U-CubeSAT. C T soendngpays
Expanding space business by extended the lifespan of the CubeSAT. Fig2: Altitude transition of “KOSEN-17

I Pulsed Plasma Thruster (PPT)
The PPT is electric propulsion system suitable for CubeSATs.

with solid propellant and no tanks or tubes.
due to small number of components.

.

.

with micro generated by

pulsed operation.

[Operation Procedure] Dischargeroom

1. Pulsed high voltage applied to = o
the ignitor and plasmaizes a small | ‘
amount of propellant.

2. Plasma spreading between electrodes Capacitor
causes short-circuit and charges in ~ Fig3: Electrothermal type PPT
the capacitor flow instantaneously to form the main discharge.

3. Joule heating by the main discharge current further sublimates
and plasmaizes the propellant, which is emitted from the
cathode under gas dynamics acceleration due to expansion.

Propellant Plasma

I Design
O Functional Design

Determine the PPT specifications with reference to the KOSEN-1.
* Available power, voltage: 2.5 W, 5V

* Performance Requirements: 3 km rising

* Main Discharge Parameter: 2 pF, 1.5 kV, 2.25 ]
* Thruster number, frequency: one, 1 Hz [
In the case of those specifications,

48,900 continuous operations (13.5 hours)
are required to change the orbital altitude.

Fig.4: Altitude control
(Hohmann transfer orbit)

O Technical Design

Create the PPT for experiment including thruster head and
electrical circuit.

[Electrical Circuit])

» Discharge operation by wireless communication
using Raspberry Pi and MONOSTICK.

* Main discharge and ignition circuits are designed
and manufactured to fit into 1U size. Fig.5: PPT Experimental Setup

[ Thruster Head]

* Outline dimension: 25 mm X 25 mm X 20 mm

+ Discharge room dimension: ¢ 1 mm X 10 mm

* Electrodes material: Brass

* Ignitor materials: Tungsten Rod and insulated pipe

Fig.6: Thruster Head

I Experiments

Conducted in a vacuum environment that simulates space.
O Operation Test

Tested the thruster and circuit for operating normally in vacuum.

Fig.7: Structure of the PPT system Fig.8: Plasma emitted from the PPT
O Measurement of Plasma Parameters

Measured the velocity of plasma by TOF, temperature and density
by Double Probes respectively.

E> Velocity: 50 km/s
Temperature: 3.04 eV
Density: 2.81 X 102! m*3

[TOF] Fig.9: Double Probes Fig.10: Position of
A method of measuring the velocity by the distance and L (TOIF)
output time difference between two detectors installed along the plasma flow.
[Double Probes]

A method of determining temperature and density from the voltage-current
characteristics obtained by placing two electrodes in a plasma and applying

a voltage to the electrodes.

O Thrust Measurement

Measuring the thrust
(Impulse bit) of PPT
used thrust stand.

=) 60 ~ 70 uNs

(Main discharge
voltage: 1400 V)

=N

Fig.11: PPT and thrust stand Fig.12: Output waveform

I Future Work

The PPT in this study has been selected as a
theme for “Next-generation CubeSat
Demonstration Satellite (KOSEN-3)” in JAXA ‘-
Innovative Satellite Demonstration Program. —FPTEeie ===
The satellite is going to launch after 2026. Fig 13: "KOSEN-3"

Downsize, Low Power Continuous Operation Increase Thrust
Fit within 1U size. Operate the number of ~ Optimize the propellant
Operate within power times required to raise  and electrodes. Install
generated by satellite. the orbital altitude. magnetic nozzle.
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Flow Control around the Blades of Small Centrifugal Fan

INBU YR E RV OD BB B Y O i ) i

Kazuki Miyata, Kunikazu Kondo,

Advanced Engineering Course of Science and Technology for Innovation,

National Institute of Technology, Suzuka College, Suzuka, Japan

E-mail : r03a24(@ed.cc.suzuka-ct.ac.jp

1. Introduction
BDERBONERLEIEIRILEF—D
BHRNCEELGRETHS. AHETIXCFD
FFZANT, PMEGEDEREEOZFDR
NIFEHLMNIZT S, Fiz, CFD #EZFTHERIC
EDOVWTEDHRZETL, BREDRNIZE
HI I EITKY/NEREDERED S HEL
ZEACLTZHRET .

2. Analysis model

Fig 1 [S/NELEIDEREDBRITET VBE
Bz Y. NELRLERERRKTE 10 EHBL,
BERRKEIEHERRNFREORAMIZEL
LEWZRITHEEELGOTLS. AHETIE
HAPRELEHLEEATTILE, #R
EFIILOPAREDEICNIEHELI-MITE
ETIVIZOVWTRI—E&HODT, CFD %
ETTS MIBETIIIEDOEZ@EAGE
T4 yBRICMILIZ30D, SHICEEMT
BAICEBRERSE (ELRERESESH-HD
L) & 42 REFELI-LDTHS.

Casing

Rotate
Impeller

A

e

t
 §

Flange
Inlet Cone

\\, Inlet Volume

Fig.1 Analysis model overview

3. Results and discussion

CFD BiTICkARAREEMERIE, #HEAE
TILAREET R Q=2.2[m¥min] K I
67.5% THo>-DITxL, MIEETILITR

B A Q=2.8[m¥min]B 71.2% TH 1=

Fig.2 IZRY ERTZERE L DFRERIML
Tl MIBETILIEEFRICREST S5
REFIBEICKSE (FIgEE) A KIBICRERL
MR TES. R aRENBEMT
BIZE-THRETS. FEERIBOI(L Y
BREIESREFICEIVDRNRESNSLIL
MBS ELET=.

CFD FZHTIC&KY, ZiliEEAER D EMR
NIEDIIAL—Lar D HRETHD. AR
Tl CFD & EALT, E0OEARMLHK
BigstZBATRL, TOREBALH,ICLL-.

Improved Model
Fig.2  Velocity vector around the wing
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Development of a Gesture Controlled Master-slave Manipulator

with Haptic Force Feedback

Anju Miyamoto

1. Introduction

We are developing a gesture-controlled master-slave
manipulator. In this system, the slave arm (Manipulator)
follows the master arm (Human arm). The master arm wears
a pressure sensing device using a vibration motor. This is
used to feedback distance information between the
manipulator and the obstacle to the operator as a pressure
sensation. In previous research, to represent pressure
sensation, we employed a method in which the interval
between pulses of the vibration motor was varied. When we
conducted experiments in a narrow space using this method,
the success rate of work is higher for three levels with
strong/weak/OFF vibrations than for two levels with only
ON/OFF pressure sensation.

In this study, we verified whether it is possible to work in a
narrower space by using four levels of pressure sensation.

2. Examination of vibration patterns

Figurel shows the transmission of pressure sensation that
have been verified so far. When pressure sensation was three
levels, the method in which the interval between pulse of the
vibration motor was varied had the highest number of times
that humans could recognize differences in pressure
sensation.

Method Strong Weak
Change the voltage
Change pulse interval I_I I_] I_l D I:l

[ 1 1 000
1 1 Or1f]

Figurel. Voltage waveform of vibration

Therefore, based on this method, the vibrations were
classified as weak, middle, and strong. And when the same
experiment was conducted on subjects, this method did not
have a very high recognition rate at four levels of pressure
sensation.
Therefore, we proposed and validated the following four
methods.
Method 1. Vary only the pulse interval.
Method 2. Vary both pulse interval and pulse widthl
Method 3. Vary both pulse interval and pulse width2
Method 4. Use a haptic motor driver(HMD)
Method?2 and 3 use different parameter setting. In method4,
we used the click vibration in HMD(TLInc.). This method
uses a combination of PWM and reverse rotation to drive
the motor, as shown in Figure2.As shown in Tablel, the
pressure sensation was set by the change in forward and
reverse rotation time and the number of repetitions.

Tablel. Forward and reverse times

Change pulse width

Change frequency

Strength | Weak = Middle = Strong
Forward [ms] . 50 - 20 45
Reverse [ms] . 20 - 5 25
Repeat 7 1 ' 2 3

Voltage[V]

IS
Il

Figure2. Voltage waveform by HMD

3. Pressure discrimination experiment

Process An experiment was conducted to determine the

four levels of pressure sensation. In this experiment, two

motors attached to the subject’s arm were given different
vibrations to see if differences in strength could be
recognize.

Result  Table2 shows the results. It was difficult to
recognize the difference only by the pulse change, and the
method using HMD was the most successful in recognizing
the difference. Therefore, it was decided to use HMD for
the four levels of pressure sensation.

Table2. Average recognition rate of pressure perception

Average Transmission Method
recognition rate(%] | Method1| Method2| Method3|Method4
Weak/Middle 56 76 70 86
Middle /Strong 54 70 66 80

Forward
20~45ms

4. Experiment in narrow space

Process An Experiment was conducted to confirm whether
the four levels of pressure sensation allow to work in a
narrower space. As shown in Figure3, Subjects(4 people)
operated the slave arm relying only on the pressure
sensation provided by the pressure device their arm wore.

Narrow Space

Pressure

Device 'g‘ '

~ Proximity Sencer Subject
module

Figure3. Environment of Narrow Space
Result Table3 shows the number of subjects who were
able to operate the slave arm in a narrow space without
colliding with a wall.

Table 3. Experimental results

Distance of narrow space :L[mm]
400 300 250 200

Three values | 4/4 4/4 2/4 0/4
Four values 4/4 4/4 4/4 1/4

It confirmed that using the four levels of pressure sensation
allows to work in a narrower space. This is because the
difference in distance from obstacles on the left and right
can be better recognized than when only weak and strong
vibrations are used.

5. Conclusion

We proposed a pattern of giving pressure sensation and
conducted an experiment using the four levels of pressure
sensation in a narrow space. As result, it was confirmed
that the four levels make it easier to recognize the distance
from an obstacle.

Pressure sense
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Anomaly Detection in Images using Normalizing Flow

FEY) Y7V RTACET S ERLT v — %R E&RT O XIEERE
Shunsuke SAKAI Makoto KOSHINO
National Institute of Technology, Ishikawa college, Ishikawa, Japan
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Electromagnetic Analysis of a Resonant Cavity Applicator for Hyperthermia

Kosuke Noguchi*!, Yutaka Tange*?
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Abstract: We have investigated an RF rectangular resonant
cavity applicator for hyperthermia using the numerical
human model. In this study, we analyzed the electromagnetic
energy distribution and the specific absorption rate with the
model.

I. INTRODUCTION

In Japan, cancer has the highest death rate, which was
27.6% in 2020 [1]. There are three basis treatments:
pharmacotherapy, radiotherapy and surgical therapy. They
all put stress on patients. A method of solving this problem
is hyperthermia.

Hyperthermia is a cancer therapy that focuses on the
difference in heating sensitivity between tumor (dead above
42.5°C) and normal cells (alive until 44°C). By using
electromagnetic energy, the cancer is heated up to a
temperature at which they die [2].

We have developed an RF rectangular resonant cavity
applicator for hyperthermia treatment. We have already
reported the resonant frequency and the electromagnetic
energy using the numerical whole-body human model [3]. In

this paper, we will analyze the specific absorption rate (SAR).

II. ANALYSIS MODELS
In our study, we used the numerical human model, which
was developed by National Institute of Information and
Communication Technology [4].
In this study, we analyzed liver tumor. Therefore, only the
body (length 580 mm) between the shoulders and the hip was
inserted into the resonant cavity applicator.

Absorbing boundary condition
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Fig. 1 Structure of rectangular resonant cavity applicator and
voxel human model

ITI. CALCUKATED RESULTS OF SAR AND
ELECTROMAGNETIC ENERGY
For analyzing the electromagnetic field in the cavity, we
solved Maxwell’s equations using the finite different time
domain method (FDTD).

0E OH
VXH:O'E+EE, VXEz—[lE (1)
The symbol &, p and o represent the permittivity,
permeability and electrical conductivity, respectively.
SAR is a useful parameter to examine heating distribution.

We analyzed SAR using equation (2).
o
SAR = - |E|? )

The symbol ¢ and p represent permeability and tissue
density, respectively.

IV. CALCULATED RESULTS AND
DISCUSSIONS
Fig. 2 shows the electromagnetic energy of the human
model. Electromagnetic energy focused on the area where
the permeability is large or the electrical conductivity is
small.

0 relativity 1
Fig. 2 Electromagnetic energy distribution

V. CONCLUSION
In this study, we investigated SAR of an RF resonant
cavity applicator for hyperthermia using the numerical
human model. We will analyze a temperature distribution in
a human body based on SAR.
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Relationship between Yarn Tension and Surging
in False-twisting without Heater
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1. Introduction

Bulky and crimpy false twisted yarns are
produced by stretching, twisting, untwisting, and
thermal stress, using a false-twisting machine. In
the disc friction type false-twisting machine, as
yarn feeding speed increases, tension fluctuates
irregularly owing to surging which deteriorates
yarn quality. Previous studies confirmed that
surging with and without a heater produced
different yarn tensions. Therefore, surging can be
verified without thermal stress. In this study,
surging conditions were identified using yarn
tension without a heater.

2. Experimental Conditions

Figure 1 shows the disc friction type false-
twisting machine without a heater. The tension
sensor confirms surging before and after the
twisting part.

Feed roller Twisting part

N\

[l

Yarn Tension Sensor Delivery roller

Fig.1 False-twisting machine without heater.

3. Results and Discussion

Figure 2 shows the twisting tension 77 and
untwisting tension 7> of FDY (Fully Draw Yarn)
and POY (Partially Oriented Yarn) with the
change in draw ratio Vo/Vr. The FDY yarn tension
was consistently maintained at 7> > T as the draw
ratio Va/ Vr increased. In the FDY, surging was
not confirmed, and frequent yarn breaks occurred.
As the FDY was not easily stretched, almost no
stretching occurred by twisting which implies
that tension relaxation rarely occurred. Therefore,
the yarn tension had excessively increased by the
twisting effect, when there was a low draw ratio.
The POY yarn tension held the relationship 7> >
T1 up to a draw ratio of Vo/Vr= 1.07. In addition,
the POY yarn tension was lower than that of the
FDY, and surging occurred. When the draw ratio
Vo/Vi = 1.08, the yarn tension was 7} > 7> and
surging did not occur. The POY is easier to
elongate than the FDY. Additionally, tension

relaxation occurred for stretching in the helical
direction by twisting. Therefore, the POY is
suitable for observing and evaluating surging
while freely changing the yarn tension without
using a heater.

Figure 3 shows the relationship between yarn
speed and twisting tension 7 before surging at
the draw ratios of Vs/Vr= 1.0 to 1.3. Here, point
@ denotes the draw ratio Vy/Vy immediately
prior to surging. Additionally, the draw ratio error
bars indicate maximum and minimum limits of
1.00 and 1.30. This demonstrates that surging
occurs when feed roller speed is approximately
430 m/min and twisting tension is 77 < 55 cN.
Therefore, yarn speed and yarn tension cause
surging. We posit that machine configuration
such as disc shape and twist length, which impart
these factors, affect the occurrence of surging.

@ Twisting T}

o Twisting T
-& Unwisting 7, POY

-4 Unwisting 7,

tension 7 [cN]
S DB X
SO O
o

1 =

\\ :
[ B R

s 60p

S 40f \

> 20F 1
(11 I ! ! I I ! L L 1 =
1.00 1.02 1.04 1.06 1.08 1.10

Draw ratio Vy/ Ve[—]

Fig. 2 Each of yarn tension without heater.
(D =800 mymin, D/Va=1.50)
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Fig. 3 Relationship between yarn speed and yarn
tension before surging.
(D =600 m/min, Vy/Vi=1.0to 1.3)
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1. Introduction

In late years, with the increase of the quantity of outflow earth and
sand from the mountains, the sand which flowed out at the time of a
flood in the small and medium-sized river of the adjacent city area
deposit in a river channel, and a problem such as a river channel
confinement occurring is actualized. Especially, the sedimentation of
the sand is remarkable and, at the points where supporting river
section and the flexure of the river channel, a riverbed incline to be
affected by the backwater of the main river take a sudden turn, the
maintenance of continuous river channels such as the dredging is
necessary.

In This study, About the sand sedimentation of the city area small
and medium-sized river of such a steep grade, the hydraulic model
study which did it test the flexure of the steep grade river channel for
the purpose of suggesting the management technique of the rational
earth and sand and, in this study, examine the flow at the time of the
flood around the flexure and the sedimentation characteristic of the
earth and sand.

2. Method of the model experiment

Figure 1 shows the waterway which I used for an experiment is center
a radius of 0.6m that connected a straight-line waterway of 1.86m in
length and 1.88m the downstream a product made in acrylic curvature
waterway of central angle 90 degrees and the waterway width is
B=0.15m. The vertical section incline of the waterway assumed it
i=1/160 in downstream section, i=1/80 in curved section and upstream
section. | pump up water with a pump than a low water tank, and the
water returns to a low water tank again after having flowed down a
waterway.

For the sand which flowed into the river channel, sand feeding did
appoint quantity using 4 quartz sand (limit friction speed u* =
0.022m/s) of average particle size d=0.88mm from sans supply
equipment which I installed in the upper waterway edge.

To organize the results, with the center of the curve as the origin, the
X-axis is the width direction of the upstream straight channel, the Y-
axis is the downflow direction, and the central angle of the arc is 0.
Furthermore, the origin is the riverbed at the center of the channel, the
W-axis is taken along the right bank, the S-axis is taken along the

Downstream Y
| 1.88 b
|

Unit:m

Sluice gate

X
Plane View
Ultrasonic distapce
meter
Measuring
Device =
Laser displacement )
e
Sand Supply
Equipment
.l | W ipme
0.15 A
Front View Upstream

Fig.1 Experiment channel

center of the channel, and the Z-axis is taken vertically.

The bed was made of No. 4 silica sand and was placed at a height of
8 cm, which is the height at which the water level does not exceed the
channel. The groin was placed on the inner bank side, and the
downstream end of the weir was also considered in the conditions. The
size of the water control was 9 cm high (1 cm above ground), 2.5 cm
long (in the downstream direction), and 7.5 cm wide (half the channel
width) from the channel bed.

Experimental conditions were as shown in Table 1, with four CASEs.

Tablel The Experimental conditions

Rate of flow | Riverbed Sand Flow time |Groin position Height i
CASE . supply volume ) of the weir
Q(2/s) conditions T(min) (cm)
Qs(g) (cm)
1 X
2 0.0 0.0
3 15 Move 18900.0 30.0
30.0
4 1.0
3. Result

Y(m)

| e

4 s s 15 9« 03 @2 1 0 o1 0z 0: 91 a5 o8

a o1 e e ow
X(m) X{m)

[ i)

004 -0.03 -002 001 0 01 02 03 04 05

Fig.2 Contour Diagrams for CASE1 and CASE2

The tlow rate, sand supply, flow time, and weir height are the same
for CASE 1 and CASE 3, respectively, and the effects of groin are
compared. CASE 3 showed more sedimentation than CASE 1,
including after the kyphosis. In addition, sedimentation inside the
kyphosis is more widely distributed in CASE 3 than in CASE 1,
mainly over the entire surface of the groin. These are due to the
influence of groin.

Focusing on the curvature, the inner sedimentation is more abundant,
and the outer scouring is greatly reduced. This is expected to have the
effect of attenuating the speed of erosion of the revetment by the river
flow. However, since sedimentation in the upstream area is also
increasing, it is necessary to consider the appropriate size of backwater
effect by the groin.

4.Finally

In this study, sediment transport experiments were conducted in a
curved river channel affected by the backwater of a weir, assuming a
flood event. In the future, we will examine the appropriate backwater
effect by changing the channel conditions, such as the shape and
number of groins, weir height, and sand supply, to improve the
reproducibility of the experiments.
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