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Study on Coupling Analysis of Mass Transfer and Electrochemical Reaction for
Polymer Electrolyte Fuel Cell
0 PEFC Performances under Low Hydrogen Concentration Condition]

Takahisa YAMAMOTCO and Kazuhiro ISHIMARU*

ABSTRACT

O This article elucidated theffect of low hydrogen concentration fuel on polymer electrolyte fuel cell (PEFC) per-

formances, experimentaly and numerically. A numerical simulation model for PEFC was developed in this study ; the
model combined PEFC performace model developed in author’s past studies and three dimensional computational fluid
dynamics (CFD) model. Power generation performances, i-V characteristics, was measured using a standard cell with
low hydrogen concentration condition. As the results of numerical simulation and comparison with experimental data,
the numerical model was able to estimate PEFC performance reasonably. Further analysis of low hydrogen concentra-
tion fuel made clear the relationship among local concentration over-voltage, hydrogen concentration and fuel flow rate
guantitatively. These results and the numerical model can contribute optimizations of not only PEFC operating condition

but also design of serpentaine channel.

Keywords Polymer Electrolyte Fuel Cell, concentration overvoltage, CFD, low hydrogen concentration fuel gas
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Measuring Neuromagnetic Brain Responses and EstightEG Dipole Sources
Due to Interrupted Hearing of Mobile Phone

Yoshitaka AZUMA

Tsuneo KAWANC*

ABSTRACT

This paper describes brain responses to silentuptions of speech sound through mobile phone r&xkd
voices including the interruptions through the phaare measured and they are found to often occur
particularly if the phone for receiving is in thenning car. The brain responses to the interruptiare
measured with magnetoencephalography (MEG) and tini@stimate dipole sources in the brain. Theltgsu
revealed that the neural response in the left ayid temporal cortices to the offset of the spesatind was
larger than that to the onset, while both respomss=e almost same to the interruptions of tonetbuand
pure tones. In the dipole analyses, one dipolefaasd to exist in the parietal cortex when the spesound
was interrupted. These results suggest that lisgetoi voice with a mobile phone would reduce resesifor

auditory perception and attention.

Keywords: mobile phone, speech interruption, brain response, dipole source, MEG
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Attempt on “Monodukuri Education” by Exchange of Drawings

Shigetoshi ISHIZAKI® Jun-ichi OZAKI® Shigeru SAITO™ Takeshi NAKATSUJI™

Takao HANABUSA™

ABSTRACT

The requiring subject concerning creative design and manufacture has been started in Kobe City College of
Technology since 1995. Ten works are manufactured by ten groups composed from 3 to 4 students according to the fed
theme in this subject. This class has practiced three processes of Plan—Do—Check between 1995 and 2006 by the same
group. However, the drawings were exchanged after the process of Plan and the Do process was done in 2007. We
investigated eight items for the student. As a result, it was confirmed that there was an effect to improve student's ability by
five items. On the other hand, it has been understood to decrease by three items which contain the ability concerning

students' communications.

Aeywordst creative design and production, monodukuri, exchange, drawing
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Physical Conditions in Wando at Right Bank of the Kakogawa River Mouth

Hikaru TATSUMI*

Kohji UNO**

ABSTRACT

Wando is a semi-closed water area which is different from the hydraulic characteristics of the river. It served as
spawning place and nursery ground of fish juveniles. However, the dead water zone like wando decreased by the
river improvement works. As a result, habitat environment of the aquatic organisms is threatened, especially in
urban area. Maintenance and creation of wando is working in various regions of Japan now. It is necessary to
comprehend physical conditions such as wind, tidal current and salinity field.

In this study, field observations were carried out to understand physical conditions of wando. Study site is at the

right bank of the Kakogawa River mouth.

The change of salinity of pore water at a depth of 50cm was not able to be confirmed neither in the river nor in
wando. However, salinity just blow the river bed has decreased by the rain. On the other hand, the change of
salinity was not confirmed in wando. As a result, it has been understood that the wando forms steady salinity field.

Keywords: wando, dead water zone, salinity, field observation, maintenance and creation
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Study on Decompression of Flotation Thickening of Activated Sludge
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ABSTRACT

In the decompression method, the sludge solids are floated and thickened with the fine air bubbles generated by
decompressing the sludge. The disposal coast of this method is lower compared with other methods, however, the
processing efficiency is not good. In the present study, in order to improve the processing efficiency of decompression
method, the method by supplying the sludge after decompression in the test tank is investigated instead of the method by
supplying the sludge before decompression as existing method. As the results, it is found that the good processing was
confirmed (1) in the test tank 16 kPa~51 kPa ata in "the sludge supply after decompression", (2) 21 kPa~ 51 kPa ata in "the
sludge supply before decompression”. The height of supernatant liquor increases with time progress, dramatically, and close
to the certain height in both methods. The completion time of processing by "the sludge supply after decompression” is
shorter than "the sludge supply before decompression" in the range of P, = 21 kPa~33 kPa. On the other hand in the range
of more than P, =33 kPa, it is opposite. Finally, the final thickened sludge thickness for total height is 16 % of supernatant

thickness.

Keywords : sludge, decompression, thickened sludge, microbubble
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Development of Education System with Video Image of Lecture

Hiroshi AKAMATSU*

Masayoshi MOTOKAWA**

ABSTRACT

Automatic camera tracking system has been developed for taking pictures of lectures. The pictures are able to
use for studying at home, in train, or bus by using mobile devices. The camera tracking system is composed of a
digital video camera, WiiRemote, Gainer mini, PC, and servo motors. In the system, an IR-LED on a blackboard is
detected by WiiRemote and then the position of the IR-LED is send to the PC. After Gainer mini as an 1/0 module
receive a command from the PC, servo motors control a stage of video camera aiming at the IR-LED. Using the
system, pictures of lectures can be taken without cameraman.
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A Study on Asymmetry of Seismic Response of Foundation-Soil-Structure System

Rei FUJITA*

Norihiko YAMASHITA**

ABSTRACT

The P- A effect is caused by the weight and lateral deformation of the structure. This paper studies the P- A

effect in order to establish the seismic design method. Assuming the non-linear restoring force-

displacement relationships, three degree of freedom model corresponding to sway-rocking behavior take

into account the non-linear characteristic for soil. The non-linear response analysis show the Acc.-Disp.

Response Spectrum (ADRS) and asymmetric response. These results are compared with the results of
individual model to establish the influence of P- A effect.

Keywords: Asymmetric response, P-A effect, Foundation-Soil-Structure System
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Characteristics of P-SV Wave Motions by Harmonic Loading on

Ground Surface And Their Relations with Soil Layered Structures
Hiroki EMOTO*

Norihiko YAMASHITA**  Genji MORI***

ABSTRACT

In order to establish a harmonic wave method to estimate the depth of the soil layer , this paper has
examined some of the basic relationships between the depth of the relatively harder soil thin layer and the
characteristics of the P-SV wave propagation in layered media and their dynamic response due to the
vertical harmonic point load applied on the ground surface . In this examination, the P-SV wave field has
been simulated by the finite element method in soil layered media . It has been found from this numerical
investigation that the depth of the relatively harder soil thin layer can be estimated from the information of
the change of the phase velocity on ground surface at the resonant frequency of the soil layer.

Keywords: harmonic wave , P-SV wave, finite element method
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Combustion Property with Difference in Various Types of Hydrogen Diffusion Flame

Ryoichi TANIGAWA *  Takamitsu YOSHIMOTO **

ABSTRACT

In recent years, we have to think over seriously the efficient use of the heavily consumed energy. The mechanisms of stability
and holding about the flame have been studied. It is found that the parameters for holding the IDF, the micro flame and the
radial horizontal jet diffusion flame are fuel velocity, co-flowing velocity, nozzle diameter (curvature of nozzle),
concentration of fuel etc. The flame structure and lifting mechanism are simulated by using the PHOENICS. The results of
numerical computation are compared with the experimental data. The results are obtained as follows. (1) The flame base of
the IDF is constantly formed at airy side. (2) The flame base of the radial horizontal jet diffusion flame is lifted bulging
outward after it moves closely to a spout with an increase in the jet velocity. (3) When the flow rate of the fuel is very small,
the flame structure becomes spherical shape. The factors about structure and

Keywords: 1DF, Radial horizontal jet diffusion flame, Micro flame, Numerical calculation, Hydrogen diffusion flame
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2.3 RENEBESHAESS

KA DIBEREIZIE 0.1[mm]> R FBIEAE ST (P-PtRh13%) %
WD BESHRE DL TODNIZE R Z B W THIE
179,

24 fHEAE

PHOENICS (3, #fo =, ##) 7R, =¥ —HRAz
—ALLFE 5. £ - M ARICIE SIMPLE EE W5,
CHEMKIN 2»o#tEa2 ML, (b o AR BRI L =
TADRIORDD. 2 ROC AR R CRE T m—8 5 m) %
RAWTERFHEZITIZD, yCBEEI M), 2z H) o3k
FHERAEH WD ALFRISIKERBEDOFE UG 16 A (Table
DZEBL, BitaHHICZLAMINAR ©5 /L, ELiEEHRIZIT k-
ETAEHEAT S, UL EROGEEREE RDDT L=

ADRERT. 2L, K AbFHOARGRERE, R 7=
%k, T MR L5,
K; = AT" exp(—E /RT) [unit:mol, cal, s, cm, K] (1)

Table 1 Chemical reaction equations and

parameter of Arrhenius equation

Elemental reactions A n E

H + 0O = OH + o 2.24E+ 0 7030
o + H2z = OH + H 1.74E+ 0 3960
H2 + OH = H + H: 2.19E+ 0 2160
(o] + OH = H: + (o} 5.75E+ 0 3270
H + H + Hz = Hz + H 9.20E+ -0.6 0
H o+ H + N2 = H2 + N 1.00E+ -1 0
H + H + 02 = H2 + 02 1.00E+ -1 0
H + H + Hz = Hz + H 6.00E+ -1.2 0
o + o + N2 = 02 + N2 2.62E+ -0.8 0
o + H + M = Hz + M 1.17E+ 0 0
H + 02 + M = HO + M 2.70E+ -0.8 0
H + HO = OH + OH 2.50E+ 0 7950
H + HO = 02 + H 2.50E+ 0 2910
H + HO = H2 + o 5.00E+ 0 4190
O + HO = OH + O 4.80E+ 0 4190
(o] + HO = H: + 02 5.00E+ 0 4190
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OFR LTk HE% AW WiE ek %
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Table 2, FtHfEIE% Fig. 5 1”7
Table 2 Computational condition of IDF

INLET1-Air velocity 0.6,5.0,10.0[m/s]

INLET2-Fuel velocity 0.6[m/s]

A(Radius) 2.4[mm)]

B(Rim thickness) | 0.1,0.2,0.3,0.5,1.5[mm]

MODELS LAMINAR

OUTLET-1

3.0[cm]
>

15.0[cm]

3.0[cm

INLET1  INLET-2
Fig.5 Computational domain of IDF
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w179, FHE % Table 3, FHHEMEHEEZ Fig.6 (2”7

Table 3 Computational condition

of radial horizontal jet diffusion flame

INLET1-Fuel velocity 0.5~15.0[m/s]
INLET2-Air velocity 0.1[m/s]
C(Slit width) 0.5,1.0[mm]
MODELS k- ¢
ﬁ-1
A
& $.0fom] >
v
INLET-1 INLET-2

Fig.6 Computational domain

of the radial horizontal jet diffusion flame
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Table 4 Computational condition of micro flame

INLET-Air velocity 0.5~[m/s]

INLET-Fuel velocity 0.1[m/s]

A(Radius) 0.18,0.34,0.51,0.94[mm]
B(Rim thickness) 0.15[mm]
MODELS LAMINAR

8.0[cm]

s

INLET-1 INLET-2

Fig. 7 Computational domain of micro flame
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Fig.8 Radius profiles of temperature (H2:N2=30:70)
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Fig.10 Transition of flame base
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Fig.9 Flame behavior
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Fig.11 Flame configurations with increasing jet velocity

(Vj:jet velocity) (experiment, H2:N2=30:70)
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Fig.12 Profiles of OH mass fraction with increasing jet velocity
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Fig.14 Radius profiles of temperature
(experiment, H2:N2=50:50)
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Fig.16 Contour of temperature with velocity vector
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Fig.17 Radius profiles of temperature (computation)
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Characteristics of Exhaust Gas and Combustion on the Intake Condition and the Various
Fuels in a Marine Diesel Engine

Satoshi NAKAZIMA"  Takamitsu YOSHIMOTO™

ABSTRACT

The diesel engine has the high thermal efficiency and can be powered by the various fuels. However diesel, the
contents of exhaust gas from diesel engine (Soot dust, NOy, SOy and other toxic substances) cause to the air pollution.
The objectives of this study is to investigate experimentally the influence on combustion in the diesel engine by
mixing various gas (N,, CO,, CH, and such low-calorie gas as renewable biofuels) and using various fuel (Light oil,
Heavy oil). The thermal efficiency, the fuel consumption rate, the species of chemical concentrations and the pressure
in the cylinder are measured. The results obtained are as follows. (1) The pressure is raising and the fuel consumption
rate can be reduced by mixing air with methane. (2)NOy concentration of the exhaust gas is decreasing by mixing the

air with nitrogen or with carbon dioxide.

Key words : Diesel engine, Exhaust gas, NOx, Condition of aspiration, Thermal efficiency
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Table 1 Specification of diesel engine

Form Yanmer2TL
Borexstroke[mm] 95x115
Cylinder 2
Compression ratio 18.6
Max power[kW/rpm] 13.2/1800
The length of connecting rod[mm] 230
The length of crank arm[mm] 575
Fuel jet timing 10~12°before TDC
Fuel jet pressure[MPa] 16
Valve lift in no compression[mm] 1.1

Fiz, ZOBBIITERERI G (FELLKW],
A5 54550~ 1650[rpm], E/E220[V], Eift37[A]) #37=
bRtk E T2 LTI TN D,
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Fig. 1 Flow diagram of engine
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Table 2 Intake condition
Light oil, A heavy oil,
Methane

Fuel

Number of revolutions From 800 to 1800[rpm]

Quantity of forced supply

air 800[L/min]

Methane (CH,)
Nitrogen (Ny)
Carbon dioxide (CO,)

Species of gas added into
the combustion air

Quantity of N,/CO, mixed
into air
Mixture ratio of methane From 0% to 4% of
(CH,) combustion air
Measured components of
exhaust gas

From 25 to 100[L/min]

NOyx and O,

S BT, ENENORKRSEMEIZEB W CTEHERHE800,
1000, 1200, 1400, 1600, 1800[rpm] 67E%H T Kb %
1TV, BREHIHR M & ABEMZ ] L7-. Table 3i2/%%
DR I Nt % 7R 9.

Table 3 Fuel property

A-heavy oil Light oil
Sulfur content [%] 0.09 0.05 or less
Carbon content [%)] (86.0) (85.5)
Nitrogen content [%] (0.020) (0.005)
Specific gravity 15/4°C 0.85 0.83
Lower calorific value [kcal/kg] 10200 10300

(kd/kg) (42700) (43100)
JIS K2205 JIS K2204

AC power
R R +

®; Converter Y — L ‘
5 =
- — ]

G
j
+
Amplifier
Earth
e

Pressure
Pressure
gauge

Fig.2 Flow diagram of pressure gauge
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Chemical analysis of Coffee

Akihiro WATANABE®, Chieko KOIZUMI™,

Takehiro TODA™, Mitsugu HARADA™ and Rie NAKATA™

ABSTRACT

The simple chemical analyses were performed to the coffee.

measured and correlated with a sour taste of coffee.

The acid values of coffee were

The acid values increased with roast of

coffee beans at first then decreased. Absorption spectra of coffee were measured and two

peaks were assigned to caffeine and chlorogenic acid. Three colored partitions were appeared

with gel permeation chromatography of coffee and absorption spectra of each partition were

measured. Thermal analyses (TG and DTA) were performed to coffee beans.

The 5 % weight

losses of each coffee bean in TG were contained around 100 °C; these behavior should be from

chemical reactions with roast.

Keywords: Coffee, Chemical analysis, Acid value, Absorption spectra, TG, DSC
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A Design Method of Feedback Control Systems with

the Recursive Least-Squares Method

Yohji KOBAYASHTI*, Tsutomu WATANABE* | and Hiroaki HASHIMA***

ABSTRACT

In this paper, we propose a design method for feedback control systems using the recursive least-squares

method. Control performances of the feedback control systems generally deteriorate if characteristic

parameters of contrlled objects are varied. After describing a compensation algorithm for these param-

eter variations of a velocity control system using DC motors, we show how to build an instrumentation

and control equipment based on the proposed algorithm.

Keywords: parameters identification, recursive least-squares method, input output characteristics
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Sharing of Public and Private Commuter Traffic

at Seishin Industrial, High-Tech Park

Shoichi HASHIMOTO*

Kei KAWABATA**

Nobuhiko FUJII**

ABSTRACT

In recent years greenhouse effect gas is demanded to reduce for prevention global warming.

Especially reduction of carbon dioxide is important. Public traffic;railways has anadvantage over

private traffic,cars. Probability of commuter traffic selection, public or private traffic, is able to

calculate by using logit model. Point of commuter behavior is used for logit model’s parameter.

Time and cost are point for commuter. These two parameter is used to calculate probability.

Subjects of this study are commuters for Seishin Industrial park and Seishin Minami high-tech park.

Result, commuter’s time from home to working place, is important to choice public transportation.

keywords : traffic sharing, commuter traffic, logit model, probability model
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Numerical Analysis of Solid State Diffusion Bonding of Silver

Tomohiro YOKOO

Yoshihiro ASAKURA

ABSTRACT

In the present study, the numerical analysis of solid state diffusion bonding of silver and copper were carried out. The
condition of temperatures and the bonding pressures of the numerical analysis were changed. The bonding time and
bonding mechanisms of the silver was compared with the copper. The bonding time was decreased when bonding
condition was high temperature. Because bonding condition was high temperature, the contribution ratio of creep
deformation mechanism was increased. The bonding time of silver was shorter than copper, because the bonding speed
of silver by the diffusion mechanism than the copper. The results of numerical analysis were agreed with the

experimental results.
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The Research on the Students’ Motivation

Muneaki UEGAKI *

ABSTRACT

Nowadays, many researchers have examined student motivation to learn English from the various points
of view. But at the Colleges of Technology ( Kosen ), there are few researches on student motivation. On this
paper, | have researched motivation of Kosen students relating to their English abilities. A questionnaire was
administered about the motivation to learn English. | analyzed the results with statistical method. Using the
questionnaire survey, student motivation is measured according to one of three categories, Integrative /
Personal Motivation, Instrumental Motivation, and Intrinsic Motivation. Based on each category, | analyzed
the relation between their English ability and their motivation.

The findings would suggest: (1) Integrative / Personal Motivation had even bigger influence to student
English ability than other categories, Instrumental Motivation and Intrinsic Motivation, (2) students who got

the higher score of English exam were highly motivated.

Keywords : motivation, English ability, the College of Technology
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Impact Damage Inspection of FRP Laminates with Lamb Wave Cross-Scanning

Yuta WATANABE  Akihiro WADA
ABSTRACT

Lamb wave Cross-scanning is demonstrated for quick inspection of FRP laminates with impact damage. One of nondestructive
evaluation methods to find localized defect is ultrasonic testing. However, conventional method such as C-scan is
time-consuming for wide area inspection, because the inspected area by one operation is relatively small. In this study, two
orthogonal line-scanning is conducted to specify the location of impact damage. Change in power spectral density is used as
damage index instead of wave velocity or attenuation. It is found that evaluation based on the centroid of spectral density is the

most promising method for quick inspection of impact damage.

Key words : FRP laminates, NDT, Lamb wave
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Table 1 Optimal angles of ultrasonic incidence.

Ultrasonic velocity [m/s] Optimal angle[deg.]

0° 90° 0° 90°

6860 5990 12.6 14.5
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