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Abstract: During the first 20 years research at Okayama University, it was clarified that the scoring of cylindrical gears is prevented
by reducing the specific sliding. At Tottori University, I have challenged various themes on the secondary refining, the thermal crack
of sintered carbide tool, slide way, tool holder, the thermal deformation of machine tool, press working, and corrugated cardboard.
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Research Outlook of Positioning Technology for Ultraprecision Machine Tools

Hiroshi MIZUMOTO
Department of Information and Knowledge Engineering, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail: mizu@ike.tottori-u.ac.jp

Abstract: Positioning technology supporting the development of the ultraprecision machine tool is summarized. For the basic
understanding of positioning technology, dynamics of the positioning mechanism and tribology of the guideway are explained. Then,
positioning system using hydrostatic lubrication widely used in the ultraprecision machine tools is described, where the positioning
resolution of the system is 1nm (10 m). Finally, it is shown that the positioning with 10pm (10"'m) resolution is realized by using

the active control of the aerostatic guideway.

Key Words: Active control, Hydrostatic lubrication, Machine tool, Positioning, Tribology,
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Efficiency Analysis of Electric Power Utilities of United States and Japan
Using Data Envelopment Analysis

Katsumi Nishimori
Tottori University, Japan
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Abstract: [ have investigated an efficiency of electric power utilities of the United States and Japanese electric
companies using data envelopment analysis. The analysis can be newly constructed with an effective graphical
expression of the efficiency in a diagram of two-input one-output models. I show that it is very useful to graphically
illustrate the assessment of efficiencies due to the analysis based on time series data with several examples and

discussion.

Key Words: Data envelopment analysis, Electric power utilities of the United States, Practical comprehension

1. Introduction

Japan’s earthquake gave Tsunami and nuclear crisis
(11 March, 2011) as a nuclear power plant accident
caused by the earthquake. In promoting energy
conservation and efficient use of energy worldwide, in
particular, an energy strategy has become very
important for electric power management. As an
assessment using the measure model for efficient
activity of the industry, data envelopment analysis
(DEA) is widely used due to a nonparametric data
treatment [1]. Input and output data obtained from the
activities are evaluated with the DEA efficiency that
depends on each industry's activity. The analysis
explicitly gives us the improvement points in the
activity data. The DEA has been developed from CCR
(Charnes, Cooper and Rhodes) analysis to BCC
(Banker, Charnes, and Cooper) analysis [1]. Using
them to measure the performance of decision making
units (DMU) of the power industries, more precise
assessments are carried out to the efficient use of
energy in the electric power management.

The electric power companies in Japan are vertically
integrated as structures of electricity business unlike
those in Europe and the United States (US). Each
company of Japan makes a monopoly-type business in
the respective regions and also has several functions,
such as generation, transmission, distribution and sales.
Overall efficiency of the electric power managements
has localized effects of the regions in comparison with
Japanese power companies.

In this report, the US data is employed for the entire
US power industry of EIA [2] and Japanese data of
power industry as a whole entity are the data of

averaged 9 Japanese electric power companies [3]
without Okinawa power company.

I have compared the efficiencies of electric power
utilities of US and Japan power industries by DEA
method. The efficient use of the power equipments is
investigated by the results of CCR and BCC analyses
with time series data from 1998 to 2009.

DEA technique measures a relative efficiency
between business entities based on the data provided
as a lot of plural input data elements and plural output
products [4]. However, it is difficult to individually
pick up the effect from many inputs and outputs.
Therefore, 2-input 1-output data are adopted to
maximize the efficiency for simplicity. The efficiency
has to be evaluated by choosing the input and output
data heuristically. When the optimal DEA assessment
can be done, we can make an improvement clear by
the difference between efficiency and inefficiency
results in CCR and BCC analyses.

Here, I describe a brief outline of model (CCR and
BCC analyses) of DEA and compare the energy-use
efficiency of the electricity business industry using
each DEA analysis by 2-input 1-output type expression
with time series data. Especially I show that it is very
useful to graphically illustrate the assessment of its
efficiency due to our analysis with the time series data
by several examples and discussion.

2. DEA method

I describe the DEA method briefly. There are two
methods of CCR and BCC [1]. At first we can apply
the theory of minimization of the LP (linear
programming) method to the theory of CCR
maximization about the mathematical procedure of the
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CCR analysis of DEA method using the dual

transformation [1]. That is;
[LP minimization]
min 6
s.t. 0 X, - XA =0
Vo—- YA =0
L =20

1) .

Here, x, is each DMU's input data and y, is output
data. 6 is the objective function in the LP minimization
operation of LP method. X and Y are virtual input and
virtual output vectors, respectively. A represents the
weight vector of nonnegative values.

BCC model is developed to extend the CCR model to
variable returns to scale. The eq. (1) of CCR is
rewritten on the weight-vector A of the LP algorithm,
by adding the constraints e'A = Y= 1 as follows;

min 6
s.t. 0 xop— XA =20
vyo-YA =0
el =1, 2=0 2)

The application examples are shown in the next
section using these analyses.

3. Results of electric power industries

Here, DEA analysis is applied to measure efficient
utility that shows inefficient and efficient DMU
comparison of US and Japanese electricity industries.
I describe the results using graphic illustration to the
assessment of its efficiency due to the analysis with
the time series data [8].

3.1 The US electric power industry

DEA analysis of the electric power industry in the US
is carried out by the previous reports [5, 6]. [ show
the recent analysis by the use of time-series data for
the year 1998 up to 2009. Each DMU data is collected
from the time series data of the annual indices [2].
The DMU data is shown in Fig. 1. The graph (a) is a
bar graph which is displayed every year. The graph (b)
is a radar chart of the graph (a) to compare each other
in the later.

Input 1 is the ratio of operating expenses to total sales
fee (%; O.E.: expense) and the input 2 is the electric
energy loss (%; E.L.: energy loss) which is similar to
the definition of Vaninsky in the reference [5]. The
output is capacity utilization factor (%; C.U.: capacity

utilization) for the efficiency of the US electric power
industry [5].

USA data

9 9 o 1t 2 3 4 5 6 7 8 9

Inputil% W Input2[%

(a)

Fig. 1. (a) Actual DMU data from 1998 to 2009 of
whole electric power industry in the United States.
(b) Radar charts of (a).

Output1[%

Output 1

(b)

The actual data are indicated for 12 years from 1998

to 2009. The energy loss every year seems small from
the changes of actual data, but the loss power is a huge
amount just across whole the electric power business.
The electric energy we use is produced from the other
primary energies of mechanical, chemical, thermal and
nuclear energy etc. The electricity energy is very
convenient for the use, but it gives rise to the energy
loss due to the energy conversion, long distance
transmission and distribution to industries and
societies.

The efficiency consideration for electric energy use is
very important in energy management. Using the
above data, CCR and BCC efficiency analyses are
carried out. Fig. 2 shows the results. The BCC results
from 1998 to 2004 are coincident with those of
Vaninsky [5].

The radar chart of Fig.2 (b) expresses the results in a
compact area. We can immediately read the difference
between CCR and BCC efficiency plots at the years
from 1998 to 2009, because the time sequence is
according to clock wise direction in a radar chart. The
efficiency differences can be recognized as the
distortion of a polygonal shape from a circle for a
period from 2001 to 2009. The point of “1” shows the
year 2001 for example. Also those of other years are
similar to this expression. The radar chart emphasizes
that the BCC efficiency is greater than the CCR
efficiency by using the distortion of the shapes. The
differences are investigated in detail using the slack
analysis [7] with respect to the actual inputs and output.
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bankruptcy of Enron, the attack on Iraq in 2003, a
steep rise of oil prices from 2004 and the collapse of
Lehman Brothers in 2008. The slacks of BCC analysis
of Fig. 3(b) also indicate the similar result weakly.
While they are numerically small. The result of the
US is called as the Type 1.

3.2 Averaged Japanese power industry
Next, our analysis is applied to Japanese electric
power industries to compare with the above US

industries.
R e s e e Japanese data of power industry as a whole entity are
year . .
obtained from averaged 9 Japanese electric power
(a) (b) companies [3] without Okinawa Power Company.

The actual time series DMU data are shown in Fig. 4.
Fig.2. (a) is the results of CCR and BCC efficiency
analyses and (b) shows the radar chart of result (a) for
whole electric US industry.

Fig.3 shows the differences (i.e. slacks) between the sa0 l HHl
virtual DMU (6=1.0) and the actual DMU results of
BCC and CCR, respectively. When the difference is sa0 M
zero, the DMU becomes efficient. The efficient DMU
points are concentrated to the center of a circle.

|

a0 —e— Input 1
9899 0 1 2 3 4 5 6 7 8 9 = Input 2

Output 1

‘ O Irputl[%] B Irgoacz[%] O Cutpuati[4] ‘

(@) (b)

Fig. 4. (a) Time series DMU data averaged for 9
electric companies in Japan.
(b) Radar charts of time series DMU data of (a).

— &— Slack of —m— Slack of Slack of
Input 1: Input 2: Output 1:
O. E. EL.. Cu..
(a) (b)

Fig.3. Radar charts of (a) CCR and (b) BCC
inefficiency (slacks) analyses of US electric industries.

In the CCR result of Fig. 3(a) the slack points for both

inputs 1 (expense) and 2 (energy loss) make the ° w om0 12 s s e e s
polygonal shapes, which inflate at the lower left for a year
period from 2002 to 2009. The respective slack points (a) (b)

show the inefficiencies. Contrary to this shape, the

CCR inefficiency curve of the above mentioned Fig. Fig. 5. (a) CCR and BCC efficiency results. (b) Radar
2(b) shrinks to the circle center for the period. = US charts of averaged 9 electric companies of Japan.

has a lot of continuing economic crises corresponding

to the period, such as the terrorist attacks in 2001,
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There is a big difference of the values between the
input 1 (expense) and 2 (energy loss) data as shown in
Fig. 4. In addition the annual change of those values
is small, however the DEA calculation was carried out
without hindrance.

The CCR and BCC efficiencies are shown in Fig. 5(a)
and the radar charts (b), respectively. In contrast with
above US results, the rapid recover appears in the CCR
efficiencies of averaged Japan power industry, even
after 2001 terrorist attacks or the collapse of Lehman
Brothers (LB) in 2008 worldwide.

(a) (b)
—¢— Slack of —m— Slack of Slack of

Input 1: Input 2: Output 1:

O. E. EL.. CuU..

Fig.6.  Radar charts of (a) CCR and (b) BCC
inefficiency (slacks) analyses of averaged Japanese 9
electric companies.

Figure 6 shows the annual results using CCR and
BCC analyses for the 9 averaged Japan industries. Fig.
6(a) and (b) show the radar charts of the CCR and
BCC slacks, respectively. In the CCR slacks results of
Fig. 6(a), the curve of input 2 (energy loss) is clearly
separated from that of input 1 (expense). This implies
that the operating expense has a trade-off relation with
the energy loss in Japan.

In addition, the influence of Lehman shock of 2008 is
remarkably seen for the BCC slack peak than the CCR
slack peak. While the effective use of electricity is
indicated in other years. The result of the averaged
Japan is called as the Type 2.

3.3 Tokyo electric power company.

In order to compare with the US and averaged Japan
power industries, further analyses are investigated for
several major power companies in Japan,.

First, we can see the case of Tokyo electric power
company (TEPCO). Figure 7 shows the results of the

09
0.9
0.9
0.9

08
08
0.8
08

annual CCR and BCC efficiencies in (a) and the radar
chart of (a) is shown in (b). The results are similar to
those of the average Japan industry.

CCRBCC

CCRBCC

(@) (b)

Fig. 7. The line graph (a) is the CCR and BCC results
of TEPCO. The (b) shows the radar charts of (a).

Figure 8 indicates the radar charts of (a) CCR and (b)
BCC slack analyses of TEPCO. In Fig. 8(a), the CCR
slacks for the energy loss (input 2) have similar
deviations to those for the operating expense (input 1)
in the period from 2002 to 2004.

(a) (b)
—— Slack of —m— Slack of Slack of

Input 1: Input 2: Output 1:

0. E. EL.. Cu..

Fig.8. Radar charts of (a) CCR and (b) BCC un-
efficiency (slacks) analyses of TEPCO.

The former however is larger than the latter in the
CCR result of Fig. 6(a) of averaged Japan industry.
This means that the electric transmission and
distribution network of TEPCO is well run over Kanto
region than that of whole Japan. TEPCO suppresses
the energy losses owing to the well developed power
grid. In the BCC result of Fig. 8(b) the scale of
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coordinates is multiplied by 10. Therefore the
effects of the slacks are less than the CCR result of Fig.
8(a) by 10 times. The effect due to 2001 terrorist
attacks or the collapse of Lehman Brothers (LB) in
2008 can however be seen remarkably. The result of
TEPCO is called as the Type 3. Similar results are
obtained for the Kansai electric power Co. (KEPCO)
and Chubu electric power Co. (CEPCO), which are the
major companies of Japan power industry. TEPCO,
KEPCO and CEPCO supply 1/3, 1/6 and 1/6 of the
whole Japanese electric power generation every year,
respectively.

As we have seen, the above results of the three power
companies make the most shape of that of the
averaged 9 Japanese companies. However the slacks
of energy losses are more prominent in the latter than
the former. To see the difference in detail, let us
investigate other local electric power companies of
Japan in the following.

3.4 Kyushu electric power company.

The CCR and BCC efficiency results of Kyushu
electric power company (Kyuden) resembles those of
TEPCO, as shown in Fig. 9. However the recover at
2009 of LB shock in 2008 is weaker than that of
TEPCO. Figure 10 shows the slack results by (a)
CCR and (b) BCC analyses of Kyuden.

—4—ocor 6 cer |, BoC
®—pcc 6

asg / \/ \.
\ A

(@) (b)

Fig. 9. (a) CCR and BCC efficiency results, and (b)
the radar charts of Kyuden.

In the CCR result we can find that the slacks
(inefficiencies) of input 2 (E.L.: energy losses) are
beyond those of input 1 (O.E.: operating expense ratio)
at the years from 2002 to 2004. We have ever seen
the same feature in Fig. 6(a) of the averaged Japanese
industry. This means that Kyuden has one of the
significant influences to the CCR inefficiency result of
the averaged Japanese power industry.

FOOEgE BT OBE SR W B4 2%

However the Japanese major 3 power companies do
not show it clearly. Since Kyuden provides the electric
power over the complex topographical area with a lot
of islands, it seems that the energy losses considerably
increase. The result of Kyuden is called as the Type 4.

(a) (b)
—&— Slack of —m— Slack of Slack of
Input 1: Input 2: Output 1:
0. E. EL.. CuU..

Fig.10. Radar charts of (a) CCR and (b) BCC
inefficiency (slacks) analyses of Kyuden.

3.5 Chugoku electric power company.

Finally, 1 describe a different case of Chugoku
electric power company (Chuden) among Japanese
power companies. The business area of Chuden is
located in the west Japan about 800 km distant from
Tokyo. Figure 11 shows the results of CCR and BCC
efficiency analyses.

—#—CCR 6 C®RBCC 8

B _pgec g
1o A A=
w | \.r\. /I‘\O/"IT
s N ¥
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w [\
0% Y
a9 ¥
s
0w
st

(a) E(b)

Fig.11. (a) CCR and BCC results and (b) the radar
charts of Chuden.

The influence of Lehman shock at 2008 disappears
and both of CCR and BCC results indicate that the
efficiencies are efficient (8 = 1.0) from 2006 to 2008
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in the graphs. The closed curve of the CCR efficiency
is strongly biased to the Ieft. This leads to the
formation of polygons with bulges in the top right
corner, as shown in CCR result of Fig. 12(a). The
results of Fig. 12 are derived from the CCR and BCC
slack analyses. Especially, as the BCC slack analysis
has sharp peaks in Fig. 12(b), the efficiencies can be
recovered in the short interval of year by year.

This reflects the business behavior of Chuden as a
monopoly electric supplier and producer over the
localized small service area.  The result of Chuden
is called as the Type 5.

(@) (b)
—— Slack of —m— Slack of Slack of
Input 1: Input 2: Output 1:

O. E. EL.. Cu..

Fig.12. Radar charts of (a) CCR and (b) BCC
inefficiency (slacks) of Chuden.

DEA analyses have been carried out about the power
industries in Japan and the US during recent one
decade. The respective analyses based on radar chart
scheme are able to pick up the practical business
features of power industries, which show the effective
use of electric energy with the above examples. In
measuring the DEA efficiency of power industries, I
used the 2-input 1-output diagrams using time series
data. The radar chart depends on how to choose the
data. However, when we select suitable data sets,
useful results can be easily obtained from the clear
features of radar charts.

4. Conclusion

I show a new analysis and expression of DEA method
to support improvement to practical efficiencies of the
US and Japanese power industries. A comparison of
the results can be summarized as follows: First, it is
very useful to distinguish CCR and BCC efficiencies
which can be visually recognized with feature shapes

of radar charts. Second, the improvement points are
directly indicated by DEA slack analysis on the radar
charts with 2-input 1-output diagrams using time series
data. Third, it is easy to classify the practical business
behaviors of power industries with both of efficiency
and slack analyses owing to the respective radar chart
features. Therefore I can propose the practical analysis
as a new powerful tool for DEA methods.
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Effects of Accelerated Test Conditions on ASR Expansion of Concrete Core
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Abstract: The kinds of solution for immersion of the specimens (NaOH solution and NaCl solution), the solution concentration, and

the storage temperature were selected as experimental parameters to examine their effects on ASR expansion of concrete.

The following results were obtained from experiments:

(1) ASR expansion became small when the concentration of the solution rose excessively at low storage temperature, but it

increased with rising concentration of the solution at high storage temperature. (2) ASR expansion became small when the storage

temperature rose excessively in low concentration of the solution, but it increased with rising storage temperature in high

concentration of the solution. (3) The specimen immersed in the NaOH solution generated larger expansion at the early stage than the

specimen in the NaCl solution. The specimen immersed in a NaOH solution of 1 mol/l at 60°C generated the largest expansion at the

early stage.

Key Words: ASR expansion, Accelerated curing, Storage temperature, Solution concentration

1. Introduction

When such appropriate remedial measures as repair
strengthening are conducted for
structures that have deteriorated due to alkali-silica

and concrete
reaction (ASR), their deterioration situation must be

understood and future deterioration must be
accurately predicted. The standard of the Japan
(JCI-DD2) [1] s
conducted as a test to judge whether a concrete

structure, which has deteriorated due to ASR, will

Concrete Institute generally

suffer deleterious expansion (residual expansion) in
the future. JCI-DD2 might underestimate the residual
expansion of a concrete structure under an
environment where the alkali is supplied from the
outside because JCI-DD2 does not correspond to
environments where seawater, air-borne chlorides,
deicing salts, etc. penetrate concrete and promote
ASR. Therefore, recently under such an environment,
attempts have applied an accelerated test condition of
ASTM C 1260 [2] (immersing the specimen in a
NaOH solution of 1 mol/l at 80°C) or a saturated
NaCl bath method [3] (immersing the specimen in a
saturated NaCl solution at 50°C) to a test method to

judge the residual expansibility of the concrete core

obtained from the structures [4]. In such tests, ASR is
accelerated because NaOH or NaCl permeate the
from the NaOH or NaCl
increasing the storage temperature. When such an

specimens solutions,
accelerated test is conducted, it is important to set the
accelerated test conditions after clarifying their
effects on ASR expansion.

In the present study, the kinds of solution for
immersion of the specimens (NaOH solution and
NaCl solution), the concentration of the solution, and
the specimen storage temperature were selected as
experimental parameters. Their effects on the ASR
expansion of concrete were examined. The present
paper reports the results of examining the effects of
those experimental parameters on the ASR expansion
of concrete.

2. Outline of Experiment
2.1 Materials

The following materials were used in the present
experiment: ordinary portland cement (0.62% Na,O

K20/Na202 1 5),
aggregate (saturated surface-dry particle density=2.64

equivalent, non-reactive  fine
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g/cm’); non-reactive coarse aggregate (saturated
surface-dry particle density=2.73 g/cm’); and reactive
coarse aggregate (saturated surface-dry particle
density=2.60 g/cm®). The reactive coarse aggregate
was andesite judged deleteriously reactive by
chemical method (JIS A 1145) and mortar bar method
(JIS A 1146). NaCl was used to adjust the alkali
content of the concrete. NaOH and NaCl immersion

solutions were prepared from reagent grade materials.
2.2 Mixture proportions of concrete

The mixture proportions of the concrete is shown
in Table 1. Its water-to-cement ratio (W/C) was 0.65,
and its alkali content was 8 kg/m’, which was
adjusted by adding NaCl to the water mixture on the
assumption that sea water or deicing salt had
penetrated it. The W/C of 0.65 is the upper limit of
the W/C of general concrete structures in the standard
specifications for concrete structures of the Japan
Society of Civil Engineers. On the other hand, the
upper limit of the W/C of marine concrete is in the
range from 0.45 to 0.50. In consequence, we also are
examining a concrete specimen of W/C=0.45 now.
Additionally,
concrete structures of the Japan Society of Civil
Engineers, the lower limit of the CI" concentration in

in the standard specifications for

the rebar corrosion is 1.2kg per Im’ of concrete.
Therefore, it is considered that the rebar corrodes in
the concrete with an alkali content of 8 kg/m’ Na,O
eq. (In this instance, the CI” concentration is about 7
kg per 1m® of concrete.). The coarse aggregate used
was a mixture of 60 mass% reactive and 40 mass%
non-reactive aggregates. The air content of the
adjusted 4.5+1.5%
air-entraining agent to the water mixture.

concrete was by adding an

Table 1 Mixture proportions of concrete.

W/C | s/a Unit content (kg/m®)
(%) (%) | Water | Cement Sand Gravel
65 45 180 277 816 1002

2.3 Experimental conditions

Table 2 shows the experiment conditions. The
NaOH and NaCl immersion solutions were used at
concentrations of 0.5, 1, and 2 mol/l. The concrete

specimens immersed in the NaOH and NaCl solutions
were stored at 40, 60, and 80°C. The dimension of
each concrete specimen (cylinder) was ¢ 75x150

mm.

Table 2 Experimental conditions

‘ ] ] ] NaOH solution
Kinds of immersion solution NaCl solution
Concentration of solution 05 1, 2
(mol/1)
Storage temperature
P 40, 60, 80
. _(©)
Dimension of specimen ¢ 75%x150
(mm)

2.4 Experimental method

Figure 1 shows a flow chart for the process of the
experiment carried out in the present study. After
demoulding, the concrete specimens were covered
with damp cloths and plastic wrap and cured at 20°C
for 35 days. After curing, the specimens were
tightened in stainless bands which attached gauge
plugs to measure their length changes. The distance of
the two gauge plugs was 100 mm. Figure 2 shows an
outline of the specimen. After measuring their initial
length (a distance of two gauge plugs), the specimens
were immersed in NaOH or NaCl solutions with given
concentrations (0.5, 1, and 2 mol/l) and stored in a
thermostatic chamber (40, 60, and 80°C). Then the
length changes of the specimens were measured in the
given storage period. The length changes were
measured after the specimens were removed from the
thermostatic chamber and put in a constant
temperature room of 20°C for 24 hours, where the
temperature of each specimen was decreased to 20°C.
In this case, the specimens remained immersed in the
NaOH or NaCl solutions.

In addition, accelerated curing tests of the concrete
specimens covered with damp cloths and plastic wrap
and cured at 20°C for 35 days after demoulding were
performed under two accelerated curing conditions of
JCI-DD2 (40°C, R.H.100%) and the saturated NaCl
bath method (immersing the specimens in a saturated
NaCl solution at 50 ‘C). In the JCI-DD2, the
specimens were covered with damp cloths, sealed in a
plastic bag and stored in a thermostatic chamber at
40°C. In the JCI-DD2 and the saturated NaCl bath

method, the length changes of the specimens were



Concrete specimens were made.
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for 35 days.

The specimens were covered with damp cloths and plastic wrap and cured at 20°C
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The specimens were tightened in stainless bands which attached gauge plugs.

L 4

temperature room of 20°C.

Initial lengths of the specimens were measured immediately in a constant
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The specimens were immersed in

concentrations and stored in a thermostatic chamber.

NaOH or NaCl solutions with given

¥

temperature room of 20°C for 24 hours.

The specimens were removed from the thermostatic chamber and put in a constant

L 2

Length changes of the specimens were measured in the given storage

Figure 1 Flow chart of experimental method.

measured after the specimens were removed from the
thermostatic chamber and put in a constant
temperature room of 20°C for 24 hours. In this case,
the specimens in JCI-DD2 remained covered with
damp cloths and sealed in the plastic bag. On the
other hand, the specimens in the saturated NaCl bath
method remained immersed in the saturated NaCl
solution.

Stainless band

Gauge plug

\"1 100 : Gauge plug
i O >>/ >
Gauge plug | ' 150 |
( Unit: mm )

Figure 2 Outline of specimen.

3. Results
3.1 JCI-DD2 and saturated NaCl bath method

Figure 3 shows the expansion over time of the
specimens on which the JCI-DD2 and the saturated
NaCl bath method were performed. Specimen
expansion was 0.50% and 0.64% at a 26-week storage

1 O: JCI-DD2
H A: Saturated NaCl bath method

o
o0

I
[

Expansion (%0)
o o
> o
% S

o

0 4 8 12 16 20 24 28
Storage period (weeks)

Figure 3 Expansion of specimens over time.
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period, respectively. Specimen expansion in both
methods was almost identical until the 16th week.
Specimen expansion in the saturated NaCl bath
method became larger than the specimen in the
JCI-DD2 over 16 weeks due to higher temperature
and the larger alkali content of the specimen that had
penetrated the NaCl solution.

3.2 ASR expansion behavior of
immersed in the NaOH solution

specimens

Figures 4 to 7 show the relationship between the
expansion of specimens immersed in the NaOH
solutions, the concentration of the NaOH solutions,

08 |Storage period: 4 weeks |

o
>

Expansion (%)
o
~

o
)

[an)

temperature
(©)

Concentration of
NaOH solution (mol/])

Figure 4 Relationship between expansion
of specimens, concentration of NaOH
solution and storage temperature.

Expansion (%)

80
540 60 Storage
. temperature
Concentration of o
(O

NaOH solution (mol/])

Figure 6 Relationship between expansion
of specimens, concentration of NaOH
solution and storage temperature.

and storage temperature at 4, 8, 13, and 26 weeks.
The expansion of specimens stored at 40°C decreased
with the rising concentration of the NaOH solutions
in every storage period. When the storage temperature
was 60°C, the expansion of the specimen immersed in
the 1 mol/l NaOH solution was maximum, whereas
the specimen immersed in the 2 mol/l NaOH solution
was minimum in every storage period. The expansion
of specimens stored at 80°C increased with rising
concentrations of the NaOH solutions in every storage
period.

For specimens immersed in NaOH solutions of 0.5
mol/l and 1 mol/l, expansions were maximum when
stored at 60°C. When the specimens were immersed

o
oo

|Storage period: 8 weeks |

o
o

Expansion (%)

80
1 2 40 60 Storage
) temperature
Concentration of o
4®)

NaOH solution (mol/])

Figure 5 Relationship between expansion
of specimens, concentration of NaOH
solution and storage temperature.

Expansion (%)

temperature

(©)

Concentration of
NaOH solution (mol/])

Figure 7 Relationship between expansion
of specimens, concentration of NaOH
solution and storage temperature.
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in a NaOH solution of 2 mol/l, their expansion

increased with rising storage temperature: the
expansion of specimens stored at 80°C was the
largest.

Within the bounds of the present experiment, the
combination of the accelerated curing condition with
the largest expansion of the specimen at the early
stage (4 weeks) was the combination of the Imol/l
NaOH solution and the storage temperature of 60°C.
On the other hand, after a long term (26 weeks)
passed, the combination of the accelerated curing
conditions with the largest expansion of the specimen
was the combination of the 2mol/l NaOH solution and

the storage temperature of 80°C.

T
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Storage period: 4 weeks

Expansion (%)
o o
= o

o
b

0
80
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Concentration of temloa crature
NaCl solution (mol/]) 9

Figure 8 Relationship between expansion
of specimens, concentration of NaCl
solution and storage temperature.
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Figure 10 Relationship between expansion
of specimens, concentration of NaCl
solution and storage temperature.
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3.3 ASR expansion behavior of
immersed in NaCl solution

specimens

For the specimen immersed in the NaCl solution,
Figures 8 to 11 show the relationship between the
expansion, the concentration of the NaCl solution,
and storage temperature at 4, 8, 13, and 26 weeks.
This relationship is not clear at 4 weeks because the
specimen expansion is too small. In storage periods of
8, 13 and 26 weeks for the specimen stored at 40°C,
the expansion of the specimen immersed in 1 mol/l
NaOH solution is maximum. For the specimens of
60°C and 80°C, the expansion increased with greater
concentration of NaCl solution.

The expansion of the specimens immersed in the

Storage period: 8 weeks

Expansion (%)
= o
= o

<
)

0 80
0.5 1 240 60 Storage
Concentration of temgerature
NaCl solution (mol/]) (O

Figure 9 Relationship between expansion
of specimens, concentration of NaCl
solution and storage temperature.
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Figure 11 Relationship between expansion
of specimens, concentration of NaCl
solution and storage temperature.
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0.5 mol/l and 1 mol/l NaCl solutions decreased with
rising storage temperature. On the other hand, for the
specimen immersed in the 2 mol/l NaCl solution,
expansion increased with storage temperature.

For the specimen immersed in the NaCl solution,
the combination of the accelerated curing condition
with the largest expansion of the specimen at the
early stage (4 and 8 weeks) was the 2 mol/l NaCl
solution and the storage temperature of 60°C. On the
other hand, after a long term (26 weeks) passed, the
combination of the accelerated curing condition with
the largest expansion was the 2 mol/l NaCl solution
and the storage temperature of 80°C.

3.4 Comparison of expansions of specimens
immersed in NaOH and NaCl solutions

Figures 12 to 14 show the expansion of the
specimen immersed in NaOH and NaCl solutions at
40°C over time. When the solution concentration was
0.5 mol/l, for the specimen immersed in the NaOH
solution, the expansion began to generate quickly and
was larger than the specimen immersed in the NaCl
solution. When the solution concentrations were 1
mol/l and 2 mol/l, the expansion of the specimen
immersed in the NaOH solution began to generate
quicker than the specimen immersed in the NaCl
solution. The expansion of the specimen immersed in
NaOH larger than the specimen
immersed in the NaCl solution until 14 weeks, and

solution was

subsequently the specimen immersed in the NaCl
solution became larger. For the specimens stored at
60°C and 80°C shown in Figures 15 to 20, the
expansion of the specimen immersed in the NaOH
solution began to generate quicker than the specimen
immersed in the NaCl solution. When the solution
concentrations were 0.5 mol/l and 1 mol/l, the
expansion of the specimen immersed in the NaOH
solution was greater than the specimen immersed in
the NaCl solution. On the other hand, for the 2 mol/l
solution, the expansion of the specimen immersed in
NaOH larger than the specimen
immersed in the NaCl solution when stored at 60°C
until 12 weeks and when stored at 80°C until 13
weeks. However, the expansion of the specimen
immersed in the NaOH solution was smaller than the
specimen immersed in the NaCl solution on and after
those storage periods.

solution was
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o
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Figure 12 Comparison of expansion of
specimens immersed in NaOH and NaCl
solutions.
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Figure 13 Comparison of expansion of
specimens immersed in NaOH and NaCl
solutions.
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4. Discussion

As shown in Section 3.2, for specimens immersed
in NaOH solution, ASR expansion became small
when the solution concentration rose excessively at
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temperature differences. When a highly concentrated
NaOH solution permeates a specimen, its expansion
increases because ASR is promoted, and consequently
a large quantity of alkali-silica gel (ASR gel) is

produced that depends on the increase of the
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specimen’s alkali content. On the other hand, when
there is a large amount of alkali, the expansion
pressure of the ASR gel decreases because the
Na,0/Si0, ratio in the ASR gel increases, and
consequently the viscosity and stiffness of the ASR
gel decrease [5]. It is for this reason that ASR
expansion became small when the specimen’s alkali
content increases excessively. As above, the rising
NaOH
contradictory influences on the ASR expansion of the

concentration of the solution had two

specimen.

In addition, ASR expansion became small when the
storage temperature rose excessively in low
concentration of solution. In high solution

concentration, ASR expansion increased with rising
storage temperature. The relationship between ASR
expansion and storage temperature reflected the
difference of the concentration of the NaOH solution
for the following reason. ASR expansion increases
with
significant alkali content to continue ASR. This is

rising storage temperature when there is
because the reactive rate of ASR quickens, and a large
amount of ASR gel is produced at the early stage as
the storage temperature rises. On the other hand,
without a significant alkali content to continue ASR,
higher storage temperature decreases ASR expansion
because the ASR gel takes in Na+ at an early stage,
and the viscosity of the ASR gel decreases due to an
increase in its Na,O/SiO, ratio. As above, the rising
of the storage temperature had two contradictory
influences on the ASR expansion of the specimen.

The concentration of the NaOH solution and the
storage temperature influence the ASR expansion
intricately, as described above.

For specimens immersed in NaCl solution, ASR
small when the solution

expansion became

concentration rose excessively at low storage
temperature (40°C) after the storage period of about 4
weeks. On the other hand, at high storage temperature
(60°C and 80°C), ASR expansion increased with
ASR
storage
temperature rose excessively in low concentration of
In high ASR
expansion increased with rising storage temperature.

ASR expansion demonstrated this tendency due to the

rising solution concentration. Furthermore,
small when the

expansion became

solution. solution concentration,

difference in the concentration of the NaCl solution
and the storage temperature. This is because ASR

expansion came under two conflicting influences
concerning the concentration of the NaCl solution and
as with the
immersed in the NaOH solution mentioned above.

the storage temperature, specimens
The concentration of the NaCl solution and the
storage temperature influence the ASR expansion
intricately, as described above.

The specimens immersed in the NaOH solution
began to expand quicker than those immersed in the
NaCl solution, as shown in Section 3.4, for the
following reasons. NaCl indirectly acts on ASR while
NaOH acts directly on ASR. That is, the OH- ion,
which is generated by a reaction with NaCl and the
aluminates, acts on ASR [6]. This explains why the
start of the ASR of the specimens immersed in the
NacCl solution lagged behind the specimens immersed
in the NaOH solution because it took time until the
OH- ion was generated by the above reaction and
until it reached a concentration that caused ASR.

From the results shown in Figures 4 to 11, two
conditions were selected as accelerated curing
conditions that comparatively caused the largest
expansion at the early stage: specimens immersed in a
NaOH solution of 1 mol/l at 60°C and in a NaCl
solution of 2 mol/l at 60°C.
conditions were selected as the accelerated curing
that largest
expansion (26 weeks): specimens immersed in a
NaOH solution of 2 mol/l at 80°C and in a NaCl
solution of 2 mol/l at 80°C. Figure 21 shows

expansion with time of the specimen cured under

In addition, two

conditions caused the long-term

these accelerated curing conditions. The specimen

immersed in the NaOH solution caused larger
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Figure 21 Expansion of specimens over time.
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expansion at the early stage compared with the
specimen immersed in the NaCl solution. In addition,
the accelerated curing condition of immersion in the 1
mol/l NaOH solution and storage at 60°C is the most
appropriate for accelerated tests to judge the residual
expansibility of the concrete core due to ASR at the
early stage because the expansion was greatest at the
early stage.

5. Conclusions

In the present study, we examined the effects of the
kinds of solution, the concentration, and storage
temperature on the ASR expansion of concrete
specimens immersed in NaOH and NaCl solutions.
The following results were obtained.

(1) For specimens immersed in the NaOH and NaCl
solutions, the relationship between ASR expansion
and solution concentration reflected the storage
temperature. ASR expansion became small when
the solution concentration rose excessively at low
storage temperature. At high storage temperature,
ASR expansion increased with rising solution
concentration.

(2) For specimens immersed in the NaOH and NaCl
solutions, the relationship between ASR expansion
and storage temperature was different when the
solution different. ASR

when the storage

concentration  was

expansion became small

temperature rose excessively in low concentration

of solution. In high solution concentration, ASR
expansion  increased  with  rising  storage
temperature.

(3) The specimen immersed in the NaOH solution
generated larger expansion at the early stage
compared with the specimen immersed in the NaCl
solution. The accelerated curing condition that
generated the largest expansion at the early stage
was where the specimen was immersed in a NaOH

solution of 1 mol/l and stored at 60°C.
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Hara, Y., Hara, K., Hayashi, T.

Proc. Renewable Energy 2010, Yokohama, Japan,
(CD-ROM, O-Wd-7-1), June 2010.

Effects of Moment of Inertia in the Transient

Response of a Vertical Axis Wind Turbine to the

Change of Wind Velocity

Hayashi, T., Hara, Y., Azui, T., Kang, 1., Kawamura,

T.

Proc. Renewable Energy 2010, Yokohama, Japan,
(CD-ROM, 0-Wd-7-2), June 2010.

Visualization of a Vortex Ring Accompanying the
Step Wind Generated with Unsteady Wind Tunnel
and the Overshoot Phenomenon of Axial Velocity
Hara, Y., Hirata, N., Hayashi, T.

Proc. Int. Conf. on Jets, Wakes and Separated Flows
(ICJWSF-2010), Cincinnati, USA, (CD-ROM), Sep.
2010.
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1 AL 2 S AP FE RS, Vol. 2010-HPC-125, No. 4,
2010.

Ab Initio Low-Dimensional Physics Opened Up by
Dimensional
LaFeAsO
Nakamura, K., Yoshimoto, Y., Nohara, Y., Imada, M.
J. Phys. Soc. Jpn., Vol.79, No.12, p.123708, 2010.

Downfolding: Application to

Melting of MgO Studied Using a Multicanonical
Ensemble Method

Yoshimoto, Y.

J. Phys. Soc. Jpn., Vol.79, No.3, p.034602, 2010.

Dynamic Behavior of a Thin Liquid Surface by
Repetitively Applied Stress

(Numerical Analyses by the Long Wave Equation)
Fukui, S., Hozumi, K., Ishibashi, H., Matsuoka, H.
JSME Journal of Advanced Mechanical Design,
Systems, and Manufacturing, Vol. 4, No. 1, pp. 61-69,
2010.

Deformation Characteristics of Ultra-thin Liquid
Film Considering Temperature and Film Thickness
Dependence of Surface Tension

(Three-dimensional analyses by the unsteady and
linearized long wave equation)

Matsuoka, H., Oka, K., Yamashita, Y., Saeki, F., Fukui,
S.

Proceedings of 20th ASME Annual Conference on
Information Storage & Processing Systems 2010
(ISPS2010), TR-D5, 2010.

Frequency Domain Analyses of a Thin Liquid
Surface by Repetitively Applied Stress

(Dynamic Response Analyses by The Long Wave
Equation)

Fukui, S., Hozumi, K., Matsuoka, H.

Proceedings of 20th ASME Annual Conference on
Information Storage & Processing Systems 2010
(ISPS2010), TR-E4, 2010.

Characteristics of Lubricant Pick-up due to
Breakage of Liquid Meniscus Bridge

Matsuoka, H., Kan-nen, M., Fukui, S.

Proceedings of Asiatrib2010, 1132, 2010.

Molecular Gas-film Lubrication Analyses of a
Slider over a BPM Disk (Static and Dynamic Flying

Characteristics of a 3-DOF Slider)
Fukui, S., Sato, A., Matsuoka, H.
Proceedings of Asiatrib2010, 1148, 2010.

Numerical Analysis of the Poiseuille Flow and the
Thermal Tanspiration of a Rarefied Gas through a
Pipe with a Rectangular Cross Section Based on
the Linearized Boltzmann Equation for a Hard
Sphere Molecular Gas

Doi, T.

Journal of Vacuum Science and Technology A, Vol. 28,
pp.- 603-612, 2010.

Numerical Analysis of the Oscillatory Couette Flow
of a Rarefied Gas on the Basis of the Linearized
Boltzmann Equation for a Hard Sphere Molecular
Gas

Doi, T.

Zeitschrift fur Angewandte Mathematik und Physik,
Vol. 61, pp. 811-822, 2010.

Numerical Analysis of the Oscillatory Couette Flow
of a Rarefied Gas on the Basis of the Linearized
Boltzmann Equation

Doi, T.

Vacuum, Vol. 84, pp. 734-737, 2010.

Plane Poiseuille Flow of a Rarefied Gas in the
Presence of Strong Gravitation

Doi, T.

Bulletin of the American Physical Society, Vol. 55, No.
16, p. 397, 2010.
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Estimation of Connectivity between Paragraphs in
a Mail Text

Nishimura, R.*, Watanabe, Y.*, Murata, M., Oota, Y.*,
Okada, Y." (" Ryukoku University)

Journal of Natural Language Processing, Vol. 17, No.
3, pp-3-23, Apr. 2010

Using the Maximum Entropy Method for Natural
Language Processing: Category Estimation,
Feature Extraction, and Error Correction

Murata, M., Uchimoto, K."!, Utiyama, M., Ma, Q. ",
Nishimura, R.*z, Watanabe, Y.*z, Doi, K.*3, Torisawa,
K."' ("' National Institute of Information and
Communications, > Ryukoku University, ° Pharma
Security Consulting Inc.)

Cognitive Computation, Vol. 2, Issue 4, pp.272-279,
2010

Organizing the Web's Information Explosion to
Discover Unknown Unknowns

Torisawa, K., Saeger, S."!, Kazama, J. "', Sumida,
A.*Z, Noguchi, D.*3, Kakizawa Y.*l, Murata, M.,
Kuroda, K.”!, Yamada, I."! (*1 National Institute of
Information and Communications, "> Japan Advanced
Institute of Science ¥ NEC
BIGLOBE Ltd.)

New Generation Computing,

pp.217-236, Jul. 2010

and Technology,

Vol. 28, No. 3,

Affective Blog Analyzer - What People feel to
Tokuhisa, M., Murakami, J., Ikehara, S.

Proc. of the 2nd International Conference on Agents
and Artificial Intelligence (ICAART2010), Vol.l,
pp.247-252, Jan. 2010

Detection of Submitters Suspected of Pretending to
be someone Else in a Community Site
Ishikawa, N.*, Nishimura, R.*, Watanabe, Y.*, Okada,
Y.", Murata, M. (" Ryukoku University)
Proc. of the Seventh Conference on International

Language Resources and Evaluation (LREC 2010),
May, 2010

Using the ME Method for NLP: Category
Estimation, Important Feature Extraction, and
Error Correction

Murata, M., Uchimoto, K., Utiyama, M."!, Ma, Q.
Nishimura, R.*z, Watanabe, Y.*Z, Doi, K.*3, Torisawa,
K.
Communications, > Ryukoku University, > Pharma
Security Consulting Inc.)

Proc. of the Seventh International Symposium on
Neural Networks (ISNN 2010), Jun., 2010

("' National Institute of Information and

Statistical Machine Translation adding Rule based
Machine Translation

Murakami, J., Tokuhisa, M., Ikehara, S.

Proc. of NTCIR-8 Workshop Meeting, pp.391-396,
Jun., 2010

A Bayesian Method for Robust Estimation of
Distributional Similarities

Kazama, J.*, Saeger, S.*, Kuroda, K.*, Murata, M.,
Torisawa, K.” (" National Institute of Information and
Communications)

Proc. of the 48th Annual Meeting of the Association
for Computational Linguistics (ACL 2010),
pp-247-256, Jul., 2010

Detection of Users Suspected of Using Multiple
User Accounts and Manipulating Evaluations in a
Community Site

Ishikawa, N.", Watanabe, Y.", Nishimura, R.,
Umemoto, K.”, Okada, Y.", Murata, M. (* Ryukoku
University)

Proc. of the International Conference on Natural
Language Processing and Knowledge Engineering

(NLP-KE), pp.1-8, Aug., 2010

Collocations in Physical Chemistry Papers
Shimizu, M.", Murata, M., Nakatani, Y.", Hijikata, Y."
(" Tokyo University of Science)

Proc. of the ICTATLL2010 Kyoto Conference,
p.211-219, Sep., 2010

Large Scale Similarity-based Relation Expansion
Tsuchida, M.*l*z, Saeger, S.*l, Torisawa, K.*l, Murata,
M., Kazama, J."!, Kuroda, K."!, Ohwada, H.” ('

47



48

EHE Y 2 K 2011

National Institute of Information and Communications,
"2 Tokyo University of Science)

Proc. of the 4th
Communication Symposium
pp.140-147, Oct., 2010

Universal
2010),

International
(Iucs

Detection of Users Suspected of Pretending to Be
Other Users in a Community Site by Using
Messages Submitted to Non-Target Categories
Ishikawa, N.”, Nishimura, R.", Watanabe, Y.", Murata,
M., Okada, Y." (" Ryukoku University)

of the 24th Pacific Asia Conference on
Language, Information and Computation (PACLIC
24), pp.637-644, Nov., 2010

Proc.

Using Various Features in Machine Learning to
Obtain High Performance for
Recognition of Japanese Notational Variants

Kojima, M."!, Murata, M., Kazama, J."%, Kuroda, K.,
Fujita, A.*2*3, Aramaki, E.*4, Tsuchida, M.*z,

Watanabe, Y.*l, Torisawa, K.™ (*1 Ryukoku University,
%2

Levels of

and
*4

National Institute of Information

Communications, > Future University Hakodate,
University of Tokyo)

of the 24th Pacific Asia Conference on
Language, Information and Computation (PACLIC

24), pp.653-660, Nov., 2010

Proc.

Generation of Summaries that Appropriately and
Adequately
Documents Using Word-Association Knowledge
Murata, M., Tsuchida, M.*Z, Saeger,
("' Nagaoka
"2 National Institute of
Information and Communications)

of the 24th Pacific Asia Conference on
Language, Information and Computation (PACLIC
24), pp.693-700, Nov., 2010

Express the Contents of Original

Takigawa, K.,
S."?, Yamamoto, K."', Torisawa, K.™
University of Technology,

Proc.

Vt+N Patterns in Physical Chemistry Papers
Shimizu, M.", Murata, M., Nakatani, Y.", Hijikata, Y."
(" Tokyo University of Science)

of the Globalization and Localization in
Computer-Assisted Language Learning Conference,
GLoCALL 2010, pp.1-2, Dec., 2010

Proc.

Statistical Pattern-Based Machine Translation with
Statistical French-English Machine Translation

Murakami, J., Nishimura, T., Tokuhisa, M.

Proc. of the 7th International Workshop on Spoken
Language Translation (IWSLT 2010), pp.175-182,
Dec. 2010
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Inference of Genetic Networks using LPMs:
Assessment of Confidence Values of Regulations
Kimura, S., Shiraishi, Y., Okada, M.

Journal of Bioinformatics and Computational Biology,
Vol.8, No.4, pp.661-677, 2010

Inferring Cluster-based Networks from Differently
Stimulated Multiple
Eexpression Data
Shiraishi, Y., Kimura, S., Okada, M.
Bioinformatics, Vol.26, No.8, pp.1073-1081, 2010

Time-course Gene

Effective Parameter Estimation for S-system
Models using LPMs and Evolutionary Algorithms
Kimura, S., Amano, Y., Matsumura, K., Okada-
Hatakeyama, M.

Proc. of the 2010 Congress

Computation, pp.2034-2041, 2010

on Evolutionary

Bootstrap Analysis of Genetic Networks inferred
by the Method using LPMs

Kimura, S., Matsumura, K, Okada-Hatakeyama, M.
of the 2010 International
Computational  Science
pp-296-299, 2010.

Proc. Conference on

and its Applications,
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ZREREa L N DB

BIIL B, A Wi, R B, B 4L,
g WL, NP SEar, LB S5 SCEE, Vol
51, No. 12, pp. 2287-2297, 2010

Neighbor Node
Efficient Human Tracking

Determination Algorithm for

Hiroto Kakiuchi, Takao Kawamura, Toshihiko Sasama,
Kazunori Sugahara, Lonnie Wilkerson, International
Journal of Computational Intelligence: Theory and
Practice, Vol. 5, No. 1, 2010.

Current Sensor Based Home Appliance and State
of Appliance Recognition

Takeshi Saitoh, Tomoyuki Osaki, Ryousuke Konisi,
Kazunori Sugahara, SICE Journal of Control,
Measurement, and System Integration (SICE JCMSI),
Vol. 3, No. 2, pp. 86-98, 2010.

Bypass methods for constructing robust automatic
human tracking system
Hiroto  Kakiuchi, Takao
SHIMIZU, Kazunori
Computer-Aided Engineering, Vol. 17, No. 1, pp.
41-58, 2010.

Tadaaki
Integrated

Kawamura,
Sugahara,

Development of User Interface for Multiple
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Devices Connecting Path Planning System for Bus
Network

Takahiro Takayama, Takao Kawamura, Toshihiko
Sasama, Kazunori Sugahara, World Academy of
Science, Engineering and Technology, pp. 953-957,
2010.

Development of User Interface for Path Planning
System for Bus Network and On-demand Bus
Reservation System

Seiichi Tamagawa, Takao
Kawamura, Toshihiko Sasama, World Academy of

Kazunori Sugahara,
Science, Engineering and Technology, pp. 881-884,
2010.

Determining Location of Bus and Path Planning
Considering Bus Delay

Ishizaki, Toshihiko Takao
Kawamura, Kazunori Sugahara, Proceeding of SICE
Annual Conference 2010, pp. 2436-2437, 2010.

Yoshifumi Sasama,

Realization of Persistency for Meeting Scheduling
System Based on Mobile Agent Technology
Takayuki Onishi, Takao Toshihiko
Sasama, Kazunori Sugahara, Proceeding of SICE
Annual Conference 2010, pp. 1037-1038, 2010.

Kawamura,

Development of Bus Location System Using Smart
Phones

Naoki Kanatani, Toshihiko Sasama, Takao Kawamura,
Kazunori Sugahara, Proceeding of SICE Annual
Conference 2010, pp. 2432-2433, 2010.

A Method of Transparent Swapping Control for
Mobile Agents

Masayuki Higashino, Toshihiko Sasama, Takao
Kawamura, Kazunori Sugahara, Proceeding of SICE
Annual Conference 2010, pp. 575-576, 2010.

Markup Language for Designing Layout of Bus
Timetables

Takeshi Yamane, Toshihiko Sasama, Takao Kawamura,
Kazunori Sugahara, Proceeding of SICE Annual
Conference 2010, pp. 2434-2435, 2010.

Management of Multimedia Data on a Distributed
e-Learning System

Daisuke Yamamoto, Kazunari Meguro, Takao

Kawamura, Shin-ichi Motomura, Toshihiko Sasama,
Kazunori Sugahara, Proceeding of SICE Annual
Conference 2010, pp. 1033-1034, 2010.

Detection Method to
Automatic Human Tracking System

Continue Tracking of
Shinya Iwasaki, Hiroto Kakiuchi, Takao Kawamura,
Toshihiko Sasama, Kazunori Sugahara, Proceeding of
SICE Annual Conference 2010, pp. 573-574, 2010.

Development of User Interface Supporting Multi
Web Browser for Distributed e-Learning System
Takashi Hirata, Kazunari Meguro, Takao Kawamura,
Toshihiko Sasama, Kazunori Sugahara, Proceeding of
SICE Annual Conference 2010, pp. 1035-1036, 2010.

Detection Methods Improving Reliability of
Automatic Human Tracking System
Hiroto Kakiuchi, Takao Kawamura, Toshihiko Sasama,

Kazunori Sugahara, Proceedings of the Fourth
International Conference on Emerging Security
Information, Systems and Technologies

(SECURWARE 2010) in TARIA Conferences, pp.
240-246, 2010.

Management of Multimedia Contents for
Distributed e-Learning System

Kazunari Meguro, Daisuke Yamamoto,
Toshihiko Sasama,

Shin-ichi
Motomura, Takao Kawamura,

Kazunori Sugahara, International Conference on
Computer, Electrical, and Systems Science, and

Engineering, No. 66, pp. 1430-1435, 2010.
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Extracting from
Pseudo-random Data by Using Random Matrix
Theory

Tanaka-Yamawaki, M.

Lecture Notes in Artificial Intelligence, Vol.6278,
pp-602-611, 2010.

Principal Components

Applying Random Matrix Theory to Extract
Principal Components of Intra-Day Stock Price
Correlations

Tanaka-Yamawaki, M

NISS2010:The 4th International Conference on New
Trends in Information Science and Service Science,
pp.201-205, 2010.

Cross Correlation of Intra-day Stock Prices in
Comparison to RMT

Tanaka-Yamawaki, M.

MAF2010:Mathematical and Statistical Application in
Finance, 2010.

Extracting Principal Components from
Pseudo-Random Data by Using Random Matrix
Theory

Tanaka-Yamawaki, M.
Econophysics Colloquium 2010(Academia Sinica,
Taipei, Nov.4-6, 2010), pp.32-33, 2010
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Bypass methods for constructing robust automatic
human tracking system,

Kakiuchi, H., Kawamura, T., Shimizu, T., Sugahara,
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Integrated Computer-Aided Engineering, Vol. 17, No.
1, pp.41-58, 2010.
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Automatic Restoration of X-ray Photography by
Estimating Point Spread Function

Kido M., Hirata Y"., Yamada S"., Kondo K. ("Tottori
University Hospital)

Proc.10th Int’l. Symposium on Communications and
Information Technologies, pp.1180-1184, Oct. 2010.

3D Object Recognition Based on Confidence LUT
of SIFT Feature Distance

Usui Y. and Kondo K.

Proc. World Congress on Nature and Biologically
Inspired Computing, pp.300-304, Dec. 2010.
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Proc. of 2010 International Conference on Embedded
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A Study on Speech Enhancement Based on Lattice
Predictor and System Identification

Takafumi Takemoto, Naoto Sasaoka, Yoshio Itoh and
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Proc. of 2010 International Workshop on Information
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Correlation-Based NLMS Algorithm with Variable
Delay for Equation Error ADF

Tatsuya Higuchi, Naoto Sasaoka, James Okello ",
Yoshio Itoh and Masaki Kobayashi”? (""NEC, “*Chubu
University)

Proc. of 2010 International Workshop on Smart
Info-Media Systems in Asia (SISA2010), RS1-2, Sep.
2010.

A Study on Robust Adaptive Notch Filter based on
Fourier Sine Series for disturbance

Kazuki Shiogai, Naoto Sasaoka, Masaki Kobayashi*l,
Yasutomo Kinugasa® and Yoshio Itoh ("'Chubu
University, “Matsue College of Technology)

of 2010
Multimedia and Communication Technology (ISMAC
2010), on CD-ROM, Sep. 2010.

Proc. International ~Symposium on

A Study on Noise Estimation Based on Robust
Equation Error IIR ADF for Speech

Naoto Sasaoka, Akira Hasegawa, James Okello*l,
Yoshio Itoh and Masaki Kobayashi> ("'NEC, “*Chubu
University)

Proc. of 2010 IEEE 10™ International Conference on
Signal Processing (ICSP2010), pp.127-130, Oct.
2010.

Speech Enhancement Based on Lattice Filter and
System Identification

Takafumi Takemoto, Naoto Sasaoka, Yoshio Itoh and
Kensaku Fujii* ("University of Hyogo)

Proc. of International Symposium on Communications
and Information Technologies 2010 (ISCIT2010),
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Development of a Neutral Point Type Converter
and Application as an Electronic Ballast
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Estimating camera pose from H-pattern of parking lot
Shigang Li and Ying Hai

IEEE International Conference on Robotics and
Automation (ICRA), pp.3954-3959, Anchorage, May,
2010.
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Shigang Li and Ying Hali,

Proc. Of 20™ International Conference on Pattern
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SVM-Based Biometric
Intra-Body Propagation Signals
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Proc. of 2010 7th IEEE International Conference on
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Authentication Using
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Power Output Improvement of PV Module for
Agricultural Use by Using Inexpensive Sunlight
Concentrator

Ryo Nishimura

Journal of Northeast Agricultural University, Vol. 17,
No.4, pp. 56-59, Dec. 2010

(Special Issue of 2010 International Symposium on
Renewable Energy and Arid Land Science)

Ga doped ZnO thin films prepared by RF plasma
assisted DC magnetron suttering under reductive
atmosphere without heating substrates

Hinoki, T., Yazawa, K., Kinoshita, K., Ohmi, K. and
Kishida, S.

Phys. Status Solidi C7, No. 6, pp. 1559-1561, 2010.

Effect of Organic-Buffer-Layer on Electrical
Property and Environmental Reliability of
Ga-Doped ZnO Films Prepared by RF Plasma
Assisted DC Magnetron Suppettering on Plastic
Substrate

Hinoki, T. , Kyuhara, C., Agura, H., Yazawa, K.,
Kinoshita, K., Ohmi, K. and Kishida, S.

Thin Solid Films, Vol. 519, pp. 1525-1529, 2010.

GZO Transparent Conductive Films Prepared by
RF Plasma Assisted DC Magnetron Sputtering on
Plastic Substrate without Intentional Substrate
Heating

Hinoki, T. , Kyuhara, C., Agura, H., Yazawa, K.,
Kinoshita, K., Ohmi, K. and Kishida, S.

Proc. 53rd Annual Technical Conference, pp. 72-75,
2010.

Printed phosphor films applied to LCDs and
inorganic ELDs

Ohmi, K.

Proc. 15th International Workshop on Inorganic and
Organic Electroluminescence & 2010 International
Conference on the Science and Technology of
Emissive Displays and Lighting & XVIII Advanced
Display Technologies International
St-Petersburg, Russia, pp. 182-183, 2010.

Symposium,

Low temperature process for preparing phosphor
layers by spin-coating using submicron phosphor
particles in inorganic TFEL devices

Yamashita, Y., Miyamoto, Y., and Ohmi, K.

Proc. 15th International Workshop on Inorganic and
Organic Electroluminescence & 2010 International
Conference on the Science and Technology of
Emissive Displays and Lighting & XVIII Advanced
Display Technologies International Symposium, pp.
205-206, 2010.

Recent development of display phosphors and their
application

Ohmi, K.

Digest of 10th international meeting of information
display & International display manufacturing & Asia
display 2010, Seoul, Korea, pp. 64-65, 2010.

Local structure and luminescent characteristics of
Mn** centers in Si-codoped CuAlS,:Mn red
phoshor

Miyamoto, Y., Ohmi, K., and Honma, T.

Proc. 15th International Workshop on Inorganic and
Organic Electroluminescence & 2010 International
Conference on the Science and Technology of
Emissive Displays and Lighting & XVIII Advanced
Display Technologies International Symposium, pp.
46-47,2010.

Crystallographic and luminescent characteristics
of CuAlS,:Mn phosphor thin films prepared by
multi source deposition using Al,;S;:Mn and Cu
evaporation sources

Koshiba, T., Miyamoto, Y., and Ohmi, K.

Proc. 17th Int. Display Workshops, pp. 1095-1096,
2010.

Study on intermediate state of YAG:Ce prepared
by liquid phase reaction

Murakawa, T., Okura, H., Honma, T., Miyamoto, Y.,
and Ohmi, K.

Proc. 17th Int. Display Workshops, pp.1015-1018,
2010.

Eu,Mn coactivated calcium silicate phosphors for
near-UV excitation synthesized by microreaction
method

Okura, H., Murakawa,T., Miyamoto, Y., and Ohmi, K.
Proc. 17th Int. Display Workshops, pp. 1097-1098,
2010.

Optical simulation of light conversion process in

57



58

EHEY 2 R 2011

emissive LCDs consisting of phosphor layers and
near-UV LEDs

Yata, T., Miyamoto, M., and Ohmi, K.

Proc. 17th Int. Display Workshops, pp. 981-984,
2010.

Valence estimation of Eu luminescent centers of
BAM phosphors
XAFS measurements

Honma, T., Kunimoto, T., Koshiba, T., Yamashita, Y.,
and Ohmi, K.

Proc. 17th Int. Display Workshops, pp. 1027-1030,
2010.
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Dependence of Memory Characteristics on
Crystallinity in NiO-ReRAM
K. Dobashi, K. Kinoshita, T. Makino, T. Okutani, T.

Yoda, A. Hanada, and S. Kishida
Journal of the Vacuum Society of Japan, Vol. 53, No.
3, p.129, 2010.

Study on Fabrication of Forming-Free Resistance
Random Access Memory (ReRAM)

T. Yoda, K. Kinoshita, T. Makino, K. Dobashi, and S.
Kishida

Journal of the Vacuum Society of Japan, Vol. 53, No.
3, p- 223, 2010.

Deposition Atmosphere Dependency of Nonvolatile
Resistance Change Phenomenon in GZO-ReRAM
T. Okutani , K. Kinoshita, H. Tanaka , T. Makino ,T.
Hinoki, K. Ohmi, and S. Kishida

Journal of the Vacuum Society of Japan, Vol. 53, No.
3, p. 220, 2010.

Fabrication and Evaluation of Large Flexible
Transparent GZO-ReRAM

H. Tanaka, K. Kinoshita, T. Okutani, T. Makino, T.
Hinoki, K. Ohmi, and S. Kishida

Journal of the Vacuum Society of Japan, Vol. 53, No.
3,p.217,2010.

Mechanism of Resistive Memory Effect in Ga
Doped ZnO Thin Films

K. Kinoshtia, T. Hinoki, K. Yazawa, K. Ohmi, and S.
Kishida

Phys. Status Solidi C 7, No. 6, p. 1712, 2010.

Opposite bias polarity dependence of resistive
switching in n-type Ga-doped-ZnO and p-type NiO
thin films

K. Kinoshtia, T. Okutani, H. Tanaka, T. Hinoki, K.
Yazawa, K Ohmi, and S Kishida

Appl. Phys. Lett. 96, 143506, 2010.

Reduction in the density of cracks and the
substrate temperature dependence of orientation in
the freestanding BaTiO3 thin films

K. Deguchi, K. Kinoshita, D. Yoshida, A. Hanada, and
S. Kishida

Journal of the Vacuum Society of Japan 53, p. 421,
2010.

Fabrication and Characterization of BaTiO3/Pt
Freestanding Films Deposited by RF Magnetron
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Sputtering

D. Yoshida, K. Kinoshita, K. Deguchi, T. Takahashi,
K. Ohmi, and S. Kishida

Journal of the Vacuum Society of Japan 53, 371, 2010.

Analysis on resistive switching of resistive random
access memory using visualization technique of
data storage area with secondary electron image

K. Kinoshita, T. Makino, T. Yoda, K. Dobashi, and S.
Kishida

Advances in Science and Technology 75, p. 49, 2010.

Synthesis and Precise Analysis of Bi,Sr,Ca,_;Cu,0O,
Superconducting Whiskers

H. Tanaka, H. Yoshikawa, M. Kimura, C. Tsuruta, S.
Fukushima, Y. Matsui, S. Nakagawa, K. Kinoshita,
and S. Kishida

Advances in Science and Technology 75, p. 192,
2010.

Flexible and  Transparent ReRAM  with
GZO-Memory-Layer and GZO-Electrodes on
Large PEN Sheet

K. Kinoshita, T. Okutani, H. Tanaka, T. Hinoki, H.
Agura, K. Yazawa, K. Ohmi, and S. Kishida
Proceedings of IEEE International Memory Workshop,
p. 66, 2010.

Analysis on Resistance Change Mechanism of
NiO-ReRAM Using Visualization Technique of
Data Storage Area with Secondary Electron Image
K. Kinoshita, T. Makino, T. Yoda, K. Dobashi, and S.
Kishida

Mater. Res. Soc. Symp. Proc. Vol. 1250, G12-03,
2010.
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Structural instability of N-acceptors in homo- and
heteroepitaxially grown ZnO by MBE

Ando, K., Abe, T., Taya, T., Ishihara, Y., Enomoto, K.,
Yamazaki, Y., Yoshikawa, J., Fujino, K., Nakamura,
H., Ohno, T., Kasada, H.

phys. stat. sol. (b), Vol. 247, No. 6, pp. 1453-1456,
Apr. 2010.

High sensitive ultraviolet organic-inorganic hybrid
photodetectors on ZnSSe grown on p-GaAs with
transparent conducting polymer window-layer
Abe, T., Katada, D., Miki, K., Tanaka, K., Nomura,
M., Inagaki, Y., Tani, T., Ohtsuki, M., Kasada, H.,
Ando, K.

phys. stat. sol. (¢), Vol. 7, No. 6, pp. 1706-1708, Mar.
2010.

ZnS:N and ZnS:N,Ag grown by molecular beam
epitaxy

Ichino, K., Kotani, A., Tanaka, H., Kawai, T.

Proc. The 14th International Conference on II-VI
Compounds, St. Petersburg, Russia, Aug. 23-28, 2009.
Phys. Stat. Sol. (¢), Vol. 7, No. 6, pp. 1504-1506, Jun.
2010.

Optical Properties and X-Ray Absorption Fine
Structure Analysis of ZnS:Cu,Cl Thin Film
Phosphors

Ichino, K., Kato, H., Sakai, Y., Ohmi, K., Honma T.*],
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Jpn. J. Appl. Phys., Vol. 49, No. 8, 082602 (6 pages),
Aug. 2010.
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Iron- or Cobalt-catalyzed Nazarov Cyclization:
Asymmetirc
Cyclization/Fluorination Reaction
Kawatsura, M., Kajita, K., Hayase, S., Itoh, T.
Synlett., pp. 1243-1246, 2010

Reaction, and Tandem

Enantioselective o -Fluorination and Chlorination
of b-Ketoesters by Cobalt Catalyst

Kawatsura, M., Hayashi, S., Komatsu, Y., Hayase, S.,
Itoh, T.

Chem. Lett., Vol. 39, pp. 466-467, 2010

Iron Salt-catalyzed Cascade Type One-Pot Double
Alkylation of Indole with Vinyl Ketones

Kobayashi, J., Matsui, S., Ogiso, K., Hayase, S.,
Kawatsura, M., Itoh, T.

Tetrahedron, Vol. 66, pp. 3917-3922, 2010

Design of Fulleropyrrolidine Derivatives as an
Acceptor Molecule in a Thin Layer Organic Solar
Cell

Matsumoto K., Hashimoto, K., Kamo, M., Uetani, Y.,
Hayase, S., Kawatsura, M., Itoh, T.

J. Materials Chem., Vol. 20, pp. 9226-9230, 2010

Iron Salt-catalyzed One Pot Nazarov/Michael
Reaction in an Ionic Liquid Solvent System

Ibara, C., Fujiwara, M., Hayase, S., Kawatsura, M.,
Nanjo, M., Itoh, T.

ECS transaction, Vol. 20, No. 12, pp. 1-4, 2010

A Rational Design of Phosphonium Salt Type Ionic
Liquids for Ionic Liquid coated-Lipase Catalyzed
Reaction

Abe, Y., Yoshiyama,
Kawatsura, M., Itoh, T.
Green Chem., Vol. 12, pp. 1976-1980, 2010

K., Yagi, Y., Hayase, S.,

Homogeneous Ruthenium Precatalyst for Suzuki
Miyaura Coupling Reaction

Kawatsura, M., Kamesaki, K., Yamamoto, M., Hayase,
S., Itoh, T.

Chem. Lett., Vol. 39, pp. 1050-1051, 2010
Regioselective

Synthesis of Optically Active

Trifluoromethyl Group Substituted Allylic Amines
by Palladium-catalyzed Allylic Amination
Hirakawa, T., Ikeda, K., Ogasa, H., Kawatsura, M.,
Itoh, T.

Synlett., pp. 2887-2890, 2010

Chiral
Mediated Activation of Enzyme

Itoh, T., Abe, Y.; Hirakawa, T., Okano, N., Nakajima,
S., Hayase, S., Kawatsura, M., Matsuda, T., Nakamura,
K. Ed. Molhotla, S. ACS symposium series # 1038,
Oxford University Press/ American Chemical Society:
Washington DC, Chapter 13, pp. 155-167, 2010

Pyrrolidine-Substituted Ionic Liquid
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Oxide Ton Conduction via Interstitial Sites in the
Substituted Scheelite- and Spinel-type Oxides
Esaka, T.

Electrochem., Vol.78, No.1, pp. 16-22, 2010.

High rate performance of aerosol-deposited Mg,Ge
alloy anode in the lithium battery

Esaka, T., Sakaguchi, H., Miyashita, Y.

Electrochem., Vol.78, No.7, pp. 611-614, 2010.
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Preparation of Sintered Alloys in the System
Mg-Ge Properties in Lithium
Secondary Battery

Esaka, T., I-ida, Y.

Electrochem., Vol.78, No.8, pp. 666-670, 2010.

and Anodic

Defects and Oxide Ion transport Properties in the
Substituted Zn,TiO,

Takai, S., Tabuchi, K., Okada, H., Esaka, T.

J. Ceram. Soc. Jap., Vol.118, No.10, pp. 895-898,
2010.

Oxide Ion Conduction
LaYO, doped with ZrO,
Esaka, T., Salmie, S. B.

Electrochem., Vol.78, No.11, pp. 907-911, 2010.

in the Perovskite-type

BFEEBILIA 4V REEDOIY U TICLBRX
MAEE (L L ZDEBERE~DFEE
mHRE, TLRES, RGRE, IS, PR
EGHIE, % 37 &, 2 %, pp.104-111, 2010 4= 6
A

New, Facile Synthesis of 3,3-disubstituted
Phthalides Based on the Reaction of a-Substituted
2-Lithiostyrenes with Carbon Dioxide

Kobayashi, K., Kozuki, T., Fukamachi, S., Konishi, H.
Heterocycles, Vol. 81, No. 1, pp. 163—-169, Jan. 2010.

A Convenient Synthesis of New Types of
Benzodiazepines: 2-Alkylsulfanyl-3H-4,5-dihydro-
1,3-benzodiazepin-4-ones and 2-Alkylsulfanyl-3H-
4,5-dihydro-1,3-benzodiazepine-4-thiones
Fukamachi, S., Kobayashi, A., Konishi, H., Kobayashi,
K.

Synthesis, No. 1, pp. 288-292, Jan. 2010.

Synthesis of 1-(1-Arylsulfanyl-alkyl)indoles and
2,2-Bis[1-(1-arylsulfanylalkyl)indol-3-yl]propanes
by Acid-Catalyzed Reactions of Indoles with Aryl
Vinyl Sulfides

Kobayashi, K., Shirai, Y., Fukamachi, S., Konishi, H.
Heterocycles, Vol. 81, No. 2, pp. 433-439, Feb. 2010.

Synthesis of 2,3-Bis(arylamino)benzofurans and
2,3-Bis(arylimino)-2,3-dihydrobenzofurans by a

Lewis Acid Catalyzed
2-Aryliminophenols with Aryl Isocyanides
Kobayashi, K., Shirai, Y., Fukamachi, S., Konishi, H.
Synthesis, No. 2, pp. 666—670, Feb. 2010.

Reaction of

Synthesis of 1,2-Dihydro-3-benzoxepins by the
Reaction of  2-lithio-B-methoxystyrenes  with
Epoxides Followed by Hydriodic Acid Catalyzed
Cyclization

Kobayashi, K., Hashimoto, H., Nagaoka, T., Shirai, Y.,
Konishi, H.

Heterocycles, Vol. 81, No.3, pp.699-705,Mar. 2010.

Synthesis of 4-Alkylidene-2-(dimethylamino)-
methyl-4H-3,1-benzoxazines by the Reaction of
Alkyl 2-Isocyanophenyl with
Eschenmoser’s Salt

Kobayashi, K., Okamura, Y., Fukamachi, S., Konishi,
H.

Heterocycles, Vol. 81, No. 5, pp. 1253-1259, May
2010.

Ketones

Synthesis of 2-(2-Dialkylamino-4H-3,1-benzo-
thiazin-4-yl)acetic Acid Derivatives and 2-(2-
Thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetic
Acid Derivatives

Fukamachi, S., Konishi, H., Kobayashi, K.

Synthesis, No. 10, pp. 1593—-1598, May 2010.

Convenient Synthesis of 1,3-Dihydro-
isobenzofurans by Hydriodic Acid-Catalyzed
Cyclization of 2-Vinylbenzyl Alcohols

Kobayashi, K., Shikata, K., Fujii, Y., Fukamachi, S.,
Konishi, H.

Heterocycles, Vol. 81, No. 6, pp. 1459-1466, Jun.
2010.

A Convenient Synthesis of
methylidene-1H-isoindol-1-ones by
2-Formylbenzonitriles with Dimethyloxosulfonium
Methylide

Kobayashi, K., Matsumoto,
Fukamachi, S., Konishi, H.
Helv. Chim. Acta Vol. 93, No. 6, pp. 1048—-1051, Jun.
2010.

2,3-Dihydro-3-
Reaction of

K., Nakamura, D.,

Synthesis of 3-Substituted Benzo[b]thiophenes via

the Reaction of o-Substituted 2-Lithio-j-
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methoxystyrenes with Sulfur

Kobayashi, K., Nakai, D., Fukamachi, S., Konishi, H.
Heterocycles, Vol. 81, No. 7, pp. 1703—-1709, Jul.
2010.

Hydriodic Acid-Mediated
o-Substituted Secondary 2-Ethenylbenzamides:
Synthesis of  2-Substituted 2,3-Dihydro-3,3-
dimethyl-1H-isoindol-1-ones and 3,3-Disubstituted
(E)-1-(Arylamino)-1,3-dihydro-benzofurans
Kobayashi, K., Fujita, S., Nakai, D., Fukumoto, S.,
Fukamachi, S., Konishi, H.

Helv. Chim. Acta, Vol. 93, No. 7, pp. 1274-1280, Jul.
2010.

Cyclization of

of 3-Substituted
1-Thiocarbamoylindoles
2-Isocyanato-f-methoxystyrenes

Fukamachi, S., Fujita, S., Murahashi, K., Konishi,
H., Kobayashi, K.

Synthesis, No. 17, pp. 2985-2989, Sep. 2010.

Synthesis 1-Thioacyl- and

from o-Substituted

Cyclization Reactions of 2-Isothiocyanatophenyl
Ketones Giving 4-Hydroxyquinoline-2(1H)-thiones
and  4-Alkylidene-1,4-dihydro-3,1-benzoxazine-2
-thiones

Kobayashi, K., Komatsu. T., Fukamachi, S., Konishi,
H.

Heterocycles, Vol. 81, No. 9, pp. 2097-2104, Sep.
2010.

Synthesis of 3-substituted 3H-indol-3-ols by the

reaction of 2-isocyanophenyl Kketones with
Grignard reagents

Kobayashi, K., Okamura, Y.; Fukamachi, S., Konishi,
H.

Tetrahedron, Vol. 66, No. 40, pp. 7961-7964, Oct.

2010.

Synthesis of Isochromans by Hydriodic Acid or
Mediated
1-(2-(Vinylphenyl)propan-2-ols

Kobayashi, K., Shikata, K., Maegawa, H., Fukamachi,
S., Tanmatsu, M., Konishi, H.

Heterocycles, Vol. 81, No. 10, pp. 2361-2368, Oct.
2010.

Iodine Cyclization of

Synthesis of 2.,4,8-Trisubstituted 1,7-

Naphthyridines by the Reaction of 4-(1-Aryl-2-
methoxyethenyl)-3-isocyanopyridines with Excess
Organolithiums

Kobayashi, K., Kozuki, T., Fukamachi, S., Konishi, H.
Helv. Chim. Acta, Vol. 93, No. 10, pp. 2086-2093,
Oct. 2010.

One-pot synthesis of 1,4-dihydro-3,1-benzoxazine-
2-thiones by the reaction of 2-lithiophenyl
isothiocyanates with aldehydes or ketones
Kobayashi, K., Yokoi, Y., Komatsu, T., Konishi, H.
Tetrahedron, Vol. 66, No. 48, pp. 9336-9339, Nov.
2010.

A short
(£)-Ascofuranone

Y. Haga, T. Tonoi, Y. Anbiru, Y. Takahashi, S. Tamura,
M. Yamamoto, S. Ifuku, M. Morimoto, H. Saimoto,
Chem. Lett., 39, 622-623 (2010).

efficient total synthesis of

Acetylation of chitin nanofibers and their
transparent nanocomposite films

Ifuku, S., Morooka, S., Morimoto, M., Saimoto, H.
Biomacromol., Vol.10, pp.1326-1330, Jan. 2010.
Characterization of

Purification and Kinetic

Recombinant Alternative Oxidase from
Trypanosoma brucei brucei

Kido, Y., Sakamoto, K., Nakamura, K., Harada, M.,
Suzuki, T., Yabu, Y., Saimoto, H., Yamakura, F.,
Ohmori, D., Moore, A., Harada, S., Kita, K.

Biochim. et Biophysica Acta, Vol.1797, pp.443-450,

Jan. 2010.

Fibrillation
nanofibers
conditions
Ifuku, S., Nogi, M., Yoshioka, M., Morimoto, M.,
Yano, H., Saimoto, H.

Carbohydr. Polyme., Vol.81, pp.134-139, Feb. 2010.

of dried 10-20 nm
by a simple method under acidic

chitin into

Trypanosome Alternative Oxidase, a Potential
Therapeutic Target for Sleeping Sickness, is
conserved Among Trypanosoma brucei Subspecies
Nakamura, K., Fujioka, S., Fukumoto, S., Inoue, N.,
Sakamoto, K., Hirata, H., Kido, Y., Yabu, Y., Suzuki,
T., Watanabe, Y., Saimoto, H., Akiyama, H., Kita, K.

Parasitology International, Vol.59, pp.560-564, Aug.
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2010.

Effect of Fucoidan Extracted from Mozuku on
Experimental Cartilaginous Tissue Injury
Kitahara, K., Minami, S., Okamoto, Y., Imagawa, T.,
Tsuka, T., Miki, Y., Kawamoto, H., Saimoto, H.
Glucosamine Research, Vol.6, pp.37-43, 2010.
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Plastics Science, pp.89-94, 201049 H
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% 10 &, 8 &, opp.12-14,

Origin of the Excellent Catalytic Activity of Pd
Loaded on  Ultra-Stable Y
Suzuki-Miyaura Reactions
Okumura, K., Tomiyama, T., Okuda, S., Yoshida, H.,
Niwa, M.

J. Catal., Vol.273, No.2, pp.156-166, Jun. 2010.

Zeolites in

Comparative study of Rh/MgO modified with Fe,
Co or Ni for the catalytic partial oxidation of
methane at short contact time. Part I:
Characterization of catalysts

Tanaka, H.", Kaino, R.", Okumura, K., Kizuka, T.",
Nakagawa, Y.", Tomishige, K.” ("Kyoto University)

Appl. Catal. A, Vol.378, No.2, pp.175-186, Apr. 2010.

In situ XAFS study of the sulfidation of
Co0-Mo/B,05/Al,03; hydrodesulfurization catalysts
prepared by using citric acid as a chelating agent
Kubota, T.*, Rinaldi, N.*, Okumura, K., Honma, T.**,
Hirayama, S.”", Okamoto, Y.”~ ("Shimane University,
" JASRI)

Appl. Catal. A, Vol.373, No.1-2, pp.214-221, Jan.
2010.

Computational Study of Broensted Acidity of
Effect of the Electric Field on the
Infrared OH Stretching Frequencies

Sastre*, G., Katada, N. Niwa, M. (*Instituto de
Tecnologia Quimica UPV-CSIC)

J. Phys. Chem., C, Vol.114, No. 36, pp.15424-15431,
2010.

Mordenite:

Measurements of Acidity of H-SSZ-35 by a
Combined Method of IRMS-TPD Experiment and
DFT Calculation

Suzuki, K., Katada, N., Niwa, M.

Catal. Lett., Vol.140, No. 3-4, pp.134-139, 2010

Ammonia IRMS-TPD
Bronsted Acid Sites in Medium-pore Zeolites with
Different Framework Topologies

Katada, N., Suzuki, K., Noda, T., Park, M. B.*, Min,
H.-K.*, Hong, S. B.*, Niwa, M. (*POSTEC)

Top. Catal., Vol.53, pp.664-671, 2010.

Characterization of

Correlation of the Cracking Activity with Solid
Acidity and Adsorption Property on Zeolites
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Katada, N., Suzuki, K., Noda, T., Miyatani, W.,
Taniguchi, F., Niwa, M.
Appl. Catal., A: Gen., Vol.373, pp.208-213, 2010.
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Characterization and Design of Zeolite Catalysts:
Solid Acidity, Shape Selectivity and Loading
Properties, Springer Series in Materials

Niwa, M., Katada, N., Okumura, K.

Springer, Berlin, Heidelberg, Dordrecht and New
York, 2010

Anode Properties of Ru-coated Si Thick Film
Electrodes Prepared by Gas-deposition

Usui, H., Kashiwa, Y., lida, T., Sakaguchi, H.

J. Power Sources, Vol.195, No.11, pp.3649-3654, Jun.
2010.

Anode Properties of Cu-Coated Si Thick Film
Electrodes Prepared by Electroless Deposition and
Gas-Deposition

Usui, H., Nishinami, H., lida, T., Sakaguchi, H.
Electrochemistry, Vol.78, No.5, pp.329-331, May.
2010.
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Production of ethanol by the white-rot
basidiomycetes Peniophora cinerea and Trametes
suaveolens

Okamoto, K., Imashiro, K., Akizawa, Y., Onimura, A.,
Yoneda, M., Nitta, Y., Maekawa, N., and Yanase, H.
Biotechnol. Lett., Vol.32, No.7, pp.909-913, 2010.

Direct ethanol production from starch, wheat bran
and rice straw by the white rot fungus Trametes
hirsuta

Okamoto, K., Nitta, Y., Maekawa, N., and Yanase, H.
Enzyme Microb. Technol., Vol.48, No.3, pp.273-277,
2011.

Structural Basis of Biological N,O Generation by
Bacterial Nitric Oxide Reductase

Hino, T., Matsumoto, Y., Nagano, S., Sugimoto, H.,
Fukumori, Y., Murata, T., Iwata, S., Shiro, Y.

Science Vol. 330, No. 6011, pp. 1666-1670, Dec.
2010.

NI TV THR—BICEREBETERIC L S2HEL
EREROEEEE

HEF W, Sk Rt (BRI
BAEWLLE 22—, 1706, 2010 4E 12 A
Isolation and Characterization of a Novel
Fucoidan-Degrading Microorganism

Ohshiro, T., Ohmoto, Y., Ono, Y., Ohkita, R., Miki,
Y*., Kawamoto, H*., and Izumi, Y. (*Marine Products
Kimuraya)
Biotechnol. Biochem., Vol.74,

Biosci. No.8,

pp.1729-1732, Aug. 2010.

Chaperonin-encapsulation of proteins for NMR
Tanaka, S., Kawata, Y., Otting, G., Dixon, N. E.,
Matsuzaki, K., Hoshino, M.

Biochim. Biophys. Acta/Proteins and Proteomics
Vol.1804, No.4, pp.866-871, 2010.

Isolation of short peptide from
a-synuclein fibril core
important for fibril
implication for diagnostic applications

Yagi, H., Takeuchi, H., Ogawa, S., Ito, N., Sakane, 1.,
Hongo, K., Mizobata, T., Goto, Y., Kawata, Y.
Biochim. Biophys. Acta/Proteins and Proteomics,

Vol.1804, No.10, pp.2077-2087, 2010.

fragments
identifies a residue

nucleation: A possible

YXADZODHE : KIBE ¥ ¥ X1 =" GroEL
DIEERNAL ZETERKEDHER

ERITP IR/ CINEE] 59

Ak, 82, 75, pp. 612-617,2010 4F 7 A

Electroreductive Intramolecular
N-(Oxoalkyl)phthalimides:
Method to Samarium(Il) lodide
Kise, N.; Sakurai, T.

Tetrahedron. Lett., Vol.51, No.1, pp.70-74, Jan. 2010.

Coupling of
Complementary

Electroreductive Intramolecular
Aliphatic Cyeclic
O-Methyloximes
Kise, N.; Fakazawa, K.; Sakurai, T.

Tetrahedron. Lett., Vol.51, No.44, pp.5767-5770, Oct.

2010.

Coupling of

Imides with Ketones and
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Effective Mass of Fluid for Rocking-Bulging
Interaction of Rigid Rectangular Tank Whose
Bottom Plate Rectilinearly Uplifts

Taniguchi, T.

ASME Pressure Vessel and Piping Conference,
Seismic Engineering, Paper No. PVP2010-25374,
2010.

A Numerical Study of Uplift Motion of Flat-Bottom
Cylindrical Shell Model Tank Subjected to
Harmonic Excitation

Nakashima, T*., Taniguchi, T. ("JIP Techno Science
Co.)

ASME Pressure Vessel and Piping Conference,
Seismic Engineering, Paper No. PVP2010-25378,
2010.
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Andrea Castelletti® , Rodolfo

Aquatic macrophyte distribution in relation to
physical environmental factors in a shallow lake
H., Akiyosi, M.", Otani, H'. ('Taisei
Corporation)

Proceedings of 17th Congress of the APD of the
IAHR, 2010.

Yajima,

3-D Numerical Simulation of Flow in Curved
Channel with Small Width-to-Depth Ratio for
Dune Developed

Kajikawa, Y., Hinokidani, O.

Journal of Hydroscience and Hydraulic Engineering,
Vol.28, No.2, November, pp.1-13, 2010.

Annual Water Budget of a Small Basin in the
Northern Loess Plateau in China

Hinokidani, O., Huang, J."', Yasuda, H., Kajikawa, Y.,
Khumbulani, D., Li, S.”? ("' EH AL ¥ K, 2
[ B 7B K LR Fr I ZERT)

Journal of Arid Land Studies, Vol.20, No.3, pp.167-

172, 2010.

of a Small
in the Northern Loess

Study on Runoff Characteristics
Ephemeral Catchment
Plateau, China
Hinokidani, O., Huang, J."! Yasuda, H., Kajikawa, Y.,
Khumbulani, D., Li, S."2 ("' 1 [E # L2 K27, "2
E B} B K LR FrIFZERT)

Journal of Arid Land Studies, Vol.20, No.3, pp.173-
177.2010.

Constant volume triaxial compression tests on
unsaturated soil prepared from slurry

Shimizu, M., Terakata, J.

Proc. 5th Int. Conf. on Unsaturated Soils, Vol. 1, pp.
365-370, Sep. 2010.
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Distinct Element Analysis for Progressive Failure
in Rock Slope
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NISHIMURA T., TSUJINO K., and FUKUDA T. *
("Geoscience Laboratory) ,

Japanese Geotechnical Society, Soils & Foundations,

Vol.50, No.4, pp.505-513, 2010.

Effects of Model Parameters in DEM on Slope

Failure Simulation

NISHIMURA Tsuyoshi., TSUJINO K., FUKUDA T."
("Geoscience Laboratory) ,

Proceedings of the European Rock Mechanics

Symposium 2010, pp.551-554, 2010.
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Development of a three dimensional circulation
model based on fractional step method.

Abualtayef M., Kuroiwa M., Seif A. K., Matsubara Y.,
Aly A. M. "', Sayed A. A. "' and Sambe A. N. .
( "'National Water Egypt ,
“Laboratoire de Sondages Electromagn’etiques de 1

Environnement Terrestre, France) |,
International Journal of Naval Architect and Ocean
Engineering, 2(1):14-23, March, 2010

Research Center,

Predictive Model for Wave-induced Currents and
3D Beach Evolution based on FAVOR Method.
Kuroiwa M., Abualtayef M., Takada T., Seif A. K.,
Matsubara Y.,

International Journal of Naval Architect and Ocean
Engineering, 2(2), pp.68-74, June, 2010.

A Prediction Circulation Model for Coastal Waters
using Fractional Step Method.

Abualtayef M., Kuroiwa M., Ahmed Seif A. K.,
Matsubara Y.,

Proceedings of First International Conference on
Coastal Zone Management of River Deltas and Low
Land Coastlines, pp.521-533, March, 2010.

N-Line Model considering Beach Mourishments
and Sorting of Grain Size due to Longshore and
Cross-shore Sand Transport

Shibutani Y., Kuroiwa M., Matsubara Y.,

Proceedings of First International Conference on
Coastal Zone Management of River Deltas and Low
Land Coastlines, pp.540-554, March.2010.

Prediction model for the morphodynamics around
coastal structures.

Seif A. K., Kuroiwa M., Abualtayef M., Matsubara Y.,
Kuchiishi T.,

Proceedings of First International Conference on
Coastal Zone Management of River Deltas and Low
Land Coastlines, 555-566, 2010

3D Numerical Model for Beach Evolution around
River Mouth.

Kuroiwa M., Takayuki Kuchiishi, Seif A. K., Seif A.
K., Matsubara Y.,

Proceedings of First International Conference on
Coastal Zone Management of River Deltas and Low
Land Coastlines, pp.581-593, March, 2010.

Prediction Model of the Morphodynamics around
Coastal
Interaction.

Seif A. K., Kuroiwa M., Matsubara Y., Abualtayef M.,
Proceedings of International Sessions in Conference
on Coastal Engineering, Vol. 1, JSCE, pp.26-30, Oct.,
2010.

Structures considering Wave-current

Numerical Model of 3D Morphodynamic after
Offshore Nourishment.

Kuroiwa M., Shibutani Y., Matsubara Y., Kuchiishi T.,
Abualtyef M.,
Proceedings
Coastal Engineering, No.32, paper #: sediment 55,
Retrieved from http://journals.tdl.org/ICCE/,Sep.2010

of the International Conference of

A quasi-3d
wave-current coexisting field.

Seif A. K., Kuroiwa M., Mase H., Matsubara Y.,
Abualtayef M.,

TR SMEER S G SCE, B 26 &, pp.297-302,
2010 4F 7 A

nearshore current model in
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Manufacture and Performance Measurements of a Simple and Low-Cost Small Wind Tunnel
for Model Experiments of Wind Turbines

Yutaka HARA, Kouichi YOSHIMI, Hiroyuki TANAKA"', Masahiko AKIYAMA ™,
Nobutaka ISHIBUCHI 2, Masahiro NONAMI * and Naoki KAWAMURA ™
Department of Mechanical and Aerospace Engineering, Graduate School of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail:hara@damp.tottori-u.ac.jp
Department of Applied Mathematics and Physics, Faculty of Engineering, Tottori University
? Innovation Center for Engineering Education, Tottori University

Abstract: With the aim of doing the performance comparison experiments of small models of Vertical Axis Wind Turbine (VAWT), a
simple and low-cost small wind tunnel without a contraction nozzle has been constructed. This wind tunnel is simply composed of an
axial blower, a wide-angle diffuser, and a flow conditioner part which includes an aluminum-honeycomb and three stainless steel
screens. The total length of the wind tunnel is 2.6 m and the outlet is a square of 0.8 mx(0.8 m. The maximum wind speed measured
at the center of the outlet is 4.7 m/s. The uniformity of wind speed distribution is 4.7 % ( RMS / mean speed ) and the mean
turbulence intensity is 4.4 %, in the core region (- 0.3 m< Y or Z <0.3 m) at the outlet (X = 0.01 m). The total cost of the wind
tunnel was about 630,000 JPY (about 8,000 USD).

Key Words: Wind tunnel, Small wind turbine, Low cost, Performance measurement, Renewable energy
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