\1&23

s

EMRARERREE

4



WHIERCRIER IS ED

BER
VR 234-6 H 27 H
BRIl
K 4 ok =

MRV 2 3 AR FEMTIERT I Z S DV THEM L 72 AFJEIC B L TUL T ORURER ZITVE L
OTHELET, £, BHARITERHP ICTARTL L2 T/HRLET,

(WFERTIE ) O

W5 No. 10-006-2 25w
EN
Wt T —~ 4 SRS R L B D F5E
S5 OFERA %m%y %%ﬁi ERFamEEER ENFSBEER %%ﬁé%@
WRATFEHE  FHE L oft ( ) % 1R
HRLA RV RIE I 01T 2 KK AR DO R A FR & QIEAERRE S | F4 GEEOY
AN BE$ 2k )
Al (3530) Studies on Woid Fraction and Interfacial Area Concentration
Distribution in Developing Gas-Liquid Two-Phase Flow
P ML DEES
R BA, OAWLESN BrKBE) . A28, Tz — (EHR) . S HER (B | #ETRRAL %é
NN RHIOH (G&
HEEOHH)
%{i‘%@ig q Vg 2011 4F 06 H 24 H  GEEEROLGEITIAET)
EE S e
L& -5 H
FRFE | [FBL6REES) - =X AF—HIF S AR Y T A (SME B) ) =3 | #HEROSS
AU LA X — 2T L) ]
e KB (BEIPERFETHLF ¥ o /3R) W, o Rk
4 TREA
AR D GaSCEE4 | 55 16 MIE) ) « =XV F —HAi > AR U U AFEERCE ., | EEROSLS
K OPa# EH pp.415-416

ifi 3L+ FER OB
ES

RAN—=VIZTTAT 7 FORAZBENLET,




B - BEOME (TTAFIB)

AT T bR, (LT T v M EIZBWNTE L Abivd, KR AR ORGSR 2 5HH g
T 52 &ix, 77 ORI L2%E, RO DOREARET ) /v Ialb—T s
YEATOBRICMEARR R TH 5. oI5 LRI M OmEERIT 2 ETIc b 2 < OFEn
72 STV D BARFEEEIIZ BV TUE A4 T,

—7F, RIE_FRICB W TR B THY, 2028 L < LW 2 OIXRIRAmEOF
TEL EOEMFHTH D, KU IAEREL, KK RO mEOHER LRIy I a2 b—v
3 NIBD TEERNRTA—F—THAHIZHHELLT, ZOMAITBIED & Z A _FAFRDIEND
INT A= —ZHRTIFICAR L TEY, EMieEit, HEXOMIbENLTWS., 20 L 57
RILL 0, ARBFZETIE, IEMEICRIEEMIRICIBT 250 ARROTREN X8 2 54 L, ZOfEncksir
BHIRA R DRI mAEREOWE, Mird 22 &2 B, MERKIZHIT 5 IEMBAZER -
AKRERTE EHSKIR A SR E U CHFSE & S L 7.



WHIERRFER IS ED

BER
Rk 23 4208 A 09 H
BRIl
K 4 ok =

MEBCRFAROTRR 2 3 A ERFERTH I E DWW TS L 7oA BEE L T FORRRER ZITVEL

TeDOT|ELET, £/,

LA R HP ICTART D 2 TRLET,

WFFE =

No. 10-006-2

WFERtmE ) O
ety A AL

Wi —~4

SR S TR PE L2 B9 D IS

il =

e R PR Fawm . EERFPESEHEER ENFREEER | LA 70500
B MRS EEH O ( ) Z BN
HEREA MV FEE AR ARV O ARFEEFFIRIC BT 284 R QRN | F4 GEEOY
FEIR L DJE “)
Al E (Gs0) Analysis on Turbulence  Structure and  Void  Fraction
Distribution in Gas-Liquid Two-Phase Flow under Bubbly
and Churn Flow Regime
BHA . LD HE
I EL, O lsao Kataoka, Kenji Yoshida, Tsutomu lkeno, Tatsuya Sasakawa, A TRLAL %E
Koichi Kondo FHIZOH G
HEROHE)
X
%%@ig L |mEoon & 07 A% B GREREOBAEAET
FERKamSLEE
¥ FHE - v | [ASME-JSME-KSME ifi & 152435 2011]) BEFER OB
RIT L4
" il (REAIEZMHERE Wy I+ v /R) R, L R=—%%
Bl ffe 4t U
4 TR
Akl Y §m 4 | Proc. of ASME-JSME-KSME joint Fluid Engineering Conference | sl &R 084
S Ok 2011, pp.
L REOW | RRX—=VIZT T AT 7 POFRAZBENLET,

=




B - BEOME (TTAFIB)

Accurate analyses of turbulence structure and void fraction distribution are quite important in designing and
safety evaluation of various industrial equipments using gas-liquid two-phase flow such as nuclear reactor, etc.
Using turbulence model of two-phase flow and models of bubble behaviors in bubble flow and churn flow,
systematic analyses of distributions of void fraction, averaged velocity and turbulent were carried out and
compared with experimental data. In bubbly flow, diffusion of bubble and lift force are dominant in
determining void fraction distribution. On the other hand, in churn or slug flow, large scale turbulence eddies
which convey bubbles into the center of flow passage are important in determining void fraction distribution.
In turbulence model, one equation turbulence model is used with turbulence generation and turbulence
dissipation due to bubbles. Mixing length due to bubble is also modeled. Using these bubble behavior
models and turbulence models, systematic predictions were carried out for void fraction distributions and
turbulence distributions for side range of flow conditions of two phase flow including bubbly and churn flow.
The results of predictions were compared with experimental data in round straight tube and round tube with
flow area expansion with successful agreement. In particular, concave void distributions in bubbly flow and
convex distribution in churn flow were well predicted based on the present model.
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In the Marine Technical College, the awareness-improvement training for marine engineers was
considered as well as the CRM (Crew Resource Management) and the BRM (Bridge Resource
Management) training methods on the basis of the first principles of safe & efficient navigation
and preventing accidents/incidents.  In this study, the importance of Team-Minds was explained,
and a training framework was concretely developed and demonstrated. The training program
was named “Team-Minds Producing training”, or the so-called “ETM (Engine-room Team
Management) training”. It focuses especially on the quality of teamwork rather than individual
skills. In this report, an overview of the proposed Team-Minds Producing training was
introduced.  Furthermore, the Team-Mind Producing trainings for active senior-class and
junior-class marine engineers in ocean-going and coasting vessels was made open to the public
and verified. In this report, the concrete contents and results concerning the Team-Minds
Producing trainings are presented. Furthermore, based on the results of questionnaires on
awareness-improvement and training-contents, the validity of the Team-Minds Producing
training was discussed.
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As is generally known, navigators have to take care of Radar false echoes when they engaged the duty on
watch and used Radar. Radar false echoes are generated by the number of factors, but many of false echoes are
multipath reflection or mirror reflection false echoes. And especially mirror reflection false echoes will be
generated by the structure on the sea like bridges. In the mirror reflection false echoes, the structures will
become primary reflector, and they will exist on the same place, so the false echoes will be generated steadily.
That is to say, the false echoes will generate to a distant place from the premier reflector, so navigators can
easily assess the false echo and it will be not influenced in safe navigation. But in narrow channel or
congested area, mirror reflection false echo will appear on the situation when the ships pass closely. In this
case, a closing vessel will become a primary reflector, and a coastline may become a secondary reflector. In
this situation, the wide sea areas may be covered by this mirror reflection false echo, so the acquired target by
ARPA will be lost on the screen or swapped to the other target image. These conditions will cause the
dangerous situation in the safe navigation because navigators might be forced for operating Radar apart from
sharp lookout. Accordingly, it will be contributed to the safety navigation that these false echoes will be
detected, and will be extinguished from the Radar screen automatically. In this paper, (1) The algorithm for
detecting and extinguishing of mirror reflection false echoes shall be suggested (2) The decision of evaluation
test of these algorithms using the Radar images from the sea experiment are reported.
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User at the Inland Sea requires high position accuracy which is 5 m (2drms) or less. Therefore

the position accuracy of standalone GPS is insufficiency. Consequently it needs to use DGPS for
navigator sailing the Inland Sea. Decreased reliability of fixed position using GPS means that
the reliability of GPS signal information decreases and there is a possibility of abnormal
propagation of DGPS correction data signal, and such case occurs in the Inland Sea. In this
paper, we research as part of investigating received condition in the Inland Sea, but sailing
circumstance in Europe and the Great Lakes have common receiving condition same as the
Inland Sea. The main subject is to analyze the propagation characteristic of DGPS correction
data signal. We executed numerical simulation of the propagation characteristic on the
extended line of bridge pier at opposite side from DGPS station, and already confirmed that bit
error in DGPS correction data signal occurs, and that correction data could not form by bit error.
In this paper, we carried out numerical simulation of the propagation characteristic of DGPS
correction data signal received at sailing through center of the bridge, and solved receiving
condition of DGPS correction data signal before and after passing through the bridge. This
simulation calculated a variation of signal strength by composition of superior reflection wave
and surface wave. Around under the bridge reflection wave of bridge girder become to be
superior and signal strength increases because it is combined with surface wave. After passing
through the bridge, signal strength increases and decreases according to combined phase
because reflection wave from the bridge is combined with surface wave. Furthermore, we
investigated wvalidity of numerical simulation by checking the result of electric field
measurement at the Inland Sea.
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For improving the environment of the harbor, this paper proposed the application of the

system combined the photovoltaic power generation, the solid oxide fuel cell that moved
under the high temperature, and the gas turbine generator moved by the exhaust gas of
the solid oxide fuel cell to the vessel that anchored on the berth. The author considered the
operation method of the system. The author designed the new system and carried out the
simulation of the operation by using real training vessel. The author calculated the
reduction quantity of the fuel consumption, NOx, and SOx emission from the diesel engine
generator of the vessel, and discussed some problems that the system was operated.
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Marine Technical College (MTC) developed the PC based Engine Room Simulator (ERS)
referred to the full mission type engine room simulator of MTC. We use these simulators for
Maritime Education and Training (MET) to young students who have little embarkation
experience of the training ship.

The operation of the PC based ERS is carried out using graphics displayed in the LCD (liquid
crystal display) screen. The student operates each machine and valve of the marine engine
system with the mouse. In this operation, the gaze of the screen is carried out to collect
information that is necessary for operation of the PC based ERS, and to confirm the change of
the state of the machine or the valve. Therefore, the gaze of the operation screen is as important
as the action of the mouse in the operation process of the PC based ERS.

Consequently, we used a Tobiil750 eye-tracking system made by Tobii Technology for
collection of the performance data of the student. The performance data is automatically
accumulated in the personal computer connected with the Tobiil750 as the change of the
operation screen and the change of the eye movement. The later is divided into a gaze and a
saccade. These data are synthesized and displayed on the screen when they are reproduced.

We collected the data of the operation process of the student for analysis. The contents of
scenario of the operation process are warming-up and trial run of the main engine, and
preparation work for leaving port. The number of these actions is about 200 in all. We analyzed
the operation process of students by those data.

According to the result of analysis, we clarified frequency of the movement of the gaze point
and the gaze duration in the operation process of the PC based ERS. Finally we considered the
characteristic of the eye movement during the operation of the PC based ERS, and the behavior
of the mouse. Thus when we are planning improvement of the training method of the PC based
ERS, it is necessary to teach the gaze that is needed for operation and confirmation.
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Cast iron i1s used as material for motor and pump casings due to its superior
casting characteristics. In addition, it is used for cylinder liners and pistons exposed
to high temperatures because its strength does not deteriorate even at high
temperature conditions. For parts made of cast iron, examples of brittle fracture
damage induced by thermal stress are reported. However, there are a few failure
examples where cracks lead to fracture. Therefore, a study was conducted to clarify
the transition process of stationary crack to brittle dynamic fracture induced by
thermal stress. All processes of fracture phenomena were recorded by an
ultra-highspeed video camera. The position of the crack tip was determined from
image data, and the propagation velocity of the crack was surmised. Then, the
authors measured the surface roughness of the fracture process zone caused by crack
propagation. Furthermore, the stress intensity factor which is a condition for a crack
to propagate was obtained by calculation using the load data value of the specimen.
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Recently Auxiliary boilers of 1MPa or less have been experiencing some troubles of water quality control
even in a few years after getting in service. Most troubles have been caused by the malfunction of support system
related to water quality control. The support system consists mainly of 4 components, that is, water quality criteria,
water treatment chemicals, monitoring of water quality, and log-sheet. The boiler water quality criteria are the most
important component of support system. However, there have not been clearly established the suitable criteria to the
present situation because there exist various viewpoints among chemical makers, boiler makers, and shipping
companies or management companies. The situation is also same for the log-sheet, that is, various forms have been
used. It is considered that review and standardization of log-sheet form could be a solution for improving the
support system. This paper at first studies the theoretical outline of water quality control procedure, and secondly
investigates present situation of water quality criteria in Japan, USA and EU. According to those studies,
indispensable items for the log sheet will be proposed.
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We have established a precise analytical technique for stable chlorine isotope
measurements of tiny planetary materials by TIMS (Thermal Ionization Mass
Spectrometry), for which the results are basically consistent with the IRMS
technique (gas source mass spectrometry). We present here results for Martian
shergottites and nakhlites; whole rocks, HNO3-leachates and residues, and discuss
the chlorine isotope evolution of planetary Mars
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The objective of this study is to examine the modern-day meaning and legitimacy of exemption clause
in pilotage covenant in Japan by viewpoints of profession’s liability and regulation for unfair clause of
covenant.

Civil law in general takes the principle of liability arising from negligence. According to this principle,
negligence shall be decided by investigation to whether breach of duty of due care could be done and
damage occurs. Meanwhile, “Exemption Clause” in the said covenant excuses pilot for his civil liability
as compensation for damage caused by his default for pilotage contract and negligence to third party, so
that pilot is only blamed by own intention or gross negligence. Recent years, however, profession’s
liability has come into the limelight. Pilot is also the one of professions and he must become responsible
for heavy duty of care with contribution of judgments by marine accident inquires. In addition, pilotage
exemption clause may be affected by regulation for unfair clause of covenant viewed from law of
obligations in civil law these days. Finally, author is sure that exemption clause in pilotage covenant
should be revised in the future to liability arising from negligence.
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In this paper, authors investigated and resolved the propagation characteristic of DGPS

correction data signal near the big bridges.

Navigator who sails narrow channel at the Inland Sea requires high accuracy of fixed
position which is 5 m (2drms) or less. In FRP 2008 by Department of Defense,
Homeland Security and Transportation, the requirement of position accuracy is 2-5 m
for the inland waterway phase. Therefore the position accuracy of standalone GPS is
insufficiency. Consequently it needs to use DGPS (Differential GPS) for navigator
sailing the Inland Sea.

Decreased reliability of fixed position using GPS means that the reliability of GPS
signal information decreases and there is a possibility of abnormal propagation of DGPS
correction data signal, and such case occurs in the Inland Sea. Decreased reliability of
GPS signal information means that there is decreased reliability of transmitting signal
including satellite condition and some changes of GPS receiving condition around user
including GPS receiver. Decreased reliability of transmitting signal should be
compensated by RAIM (Radio Autonomous Integrity Monitoring) which is able to
confirm it automatically. However, if abnormal propagation of DGPS correction data
signal occurs, it is possibility to be affected by it. In this paper, we research as part of
investigating received condition in the Inland Sea, but sailing circumstance in Europe
where there are many river ports, large ships sailing on river around the Great Lakes
have common receiving condition same as the Inland Sea. It considers that changes of
GPS receiving condition are caused by incident of multi-path wave by not only sea
reflection but also large offshore structures or other ships. In this paper, the main
subject is to analyze the propagation characteristic of DGPS correction data signal, so to
analyze changes of GPS receiving condition is future task.

Abnormal propagation of DGPS correction data signal is caused by single or multiple
actions which are increase of propagation loss by overland propagation and/or some
effects by offshore structure such as a big bridge. In previous paper at ITM 2011 by
Okuda et al., we executed numerical simulation of the propagation characteristic on the
extended line of bridge pier at opposite side from DGPS station, and confirmed that bit
error in DGPS correction data signal occurs. Modulation system of MF beacon wave
for DGPS is MSK (Minimum Shift Keying). Electric field intensity is needed 40
dBOV/m not to occur twice bit error per 1 word that bit error correcting cannot work. In
the case of Akashi-Kaikyo Bridge, if beacon receiver uses DGPS station which is not
Esaki station, electric field intensity is 40 dBOV/m or less and always there is a

possibility that DGPS correction data is missed one time. Even more, it was observed



that signal strength increased and decreased in the electric field measurement near the
bridge. These phenomena are affected at not only the Inland Sea, location near the
Golden Gate Bridge etc. is same as Japan case.

We also confirmed that there is a possibility that correction data could not form by bit
error. In this paper, we carried out numerical simulation of the propagation
characteristic of DGPS correction data signal received at sailing through center of the
bridge that was future task in previous paper, and solved receiving condition of DGPS
correction data signal before and after passing through the bridge. This simulation
calculated a variation of signal strength by composition of superior reflection wave and
surface wave. When the trail ship approaches from opposite side of using DGPS
station, around just under the bridge reflection and/or scattering wave of bridge girder
become to be superior, and signal strength increases because it is combined with surface
wave. After passing through the bridge, signal strength increases and decreases
according to combined phase because reflection wave from the bridge is combined with
surface wave. Furthermore, we investigated validity of numerical simulation by
checking the result of electric field intensity measurement at the Inland Sea on
November 2010 and July 2011. And we guessed an effect of land propagation on the
propagation path using observation value of the electric field intensity at each distance
from DGPS station and the numerical result by numeric simulation assuming to
propagate on sea surface at whole propagation path.

We leaded to the propagation characteristic around a center of the bridge to apply
simplified reflection wave, which was future task in previous paper. The result almost
corresponds to measuring data of electric field intensity. To utilize this simulation
results and some effects of diffraction loss by bridge pier becomes to be able to examine
receiving condition of DGPS station. When DGPS user cannot utilize the DGPS
station which is close and has sufficient signal strength, or when to obtain position is
insufficiency from the beginning, it is confirmed that to enter on the extended line of
bridge pier is that bit error may occur and there is a possibility that it cannot fix
accurate position. Even more, we detected possibility to investigate an effect of
relative land propagation by measurement of the electric field intensity.

Finally, as last future task, it is an effect of complex terrain. We will be able to grasp a
final effect by means of checking with actual measurement and deriving absolute value

of electric field intensity.
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Cast iron is used as material for motor and pump casings due to its superior casting
characteristics. In addition, it is used for cylinder liners and pistons exposed to high
temperatures because its strength does not deteriorate even at high temperature
conditions. For parts made of cast iron, examples of brittle fracture damage induced by
thermal stress are reported. However, there are a few failure examples where cracks
lead to fracture. Therefore, a study was conducted to clarify the transition process of
stationary crack to brittle dynamic fracture induced by thermal stress. All processes of
fracture phenomena were recorded by an ultra-highspeed video camera. The position of
the crack tip was determined from image data, and the propagation velocity of the crack
was surmised. Then, the authors measured the surface roughness of the fracture
process zone caused by crack propagation. Furthermore, the stress intensity factor
which is a condition for a crack to propagate was obtained by calculation using the load

data value of the specimen.
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