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*Human—Machine Interface Evaluation in Engine Supervisory Control through Alarm Performance Assessment
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*Measuring Situation Awareness in Engine Control Operation
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Development of Lubricating EA Gel Oil of Marine
Engine for VGP

Name MURAKAMI Tomohiro E-mail t_mura@yuge.ac.jp

Status | Professor

The Society of Polymer Science, Japan
Affiliations The Society of Packaging Science & Technology, Japan
The Japan Institute of Marine Engineering

Keywords Polymer Gels, Sweat Damage,

* Polymer Gel
Technical * The Absorption and Discharge Properties of Gels
Support Skills

Environment-friendly lubricating gel oil

there is now increasing attention on environmental

protections. The US Environmental Protection Agency
(EPA) has, in recent years, put more stringent measures
in place in an attempt to curb the potential for oil
spillages. One of their key focuses has been on accidental [ |
spills during the operation of marine vessels, which "
culminated in its Vessel General Permit (VGP). In 2013,

the EPA ruled that the VGP mandated the use of

environmentally - friendly lubricants, where all ship

1 . I I
4000 3000 2000 1000 400

operators entering the US had to use eco-friendly Wavenumber om-1]
lubricants in all of the equipment that came into contact Fig.1 FTIR spectra of Lubricating EA Gel
with seawater. In this research, I developed the
environment-friendly gel lubricating oil and attempted to
create a lubricating oil that contributes to reducing the
burden on the marine environment. In addition, the
chemical composition is analyzed using FT-IR to
investigate gelation crosslinks. Fig. 1 shows an example
of the FTIR spectrum of the gel-like lubricating oil. Fig.

2 shows an SEM image of a 1200x lubricating oil gel.

The mechanism of gelation is obtained, and the e N S y
! KV 20un x1.200 A+B 2020/04/27 100.00um x 7500kn —

polymerization process in gelation is clarified. Fig.2 SEM of Lubricating EA Gel (1200)

Available Facilities and Equipment ‘

FTIR FT-IR4600 (JASCO)

ATR PRO ONE (JASCO)

He-Ne laser model127 (Spectra-Physics)

Pure Water Apparatus RFD240NA (ADVANTEC)
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* Maritime Traffic Survey and Analysis
Technical * Ship Handling Simulator
Support Skills | - ECDIS Simulator

* Remote Monitoring Systems for Ships

Research Contents

My research focuses on maritime traffic engineering, particularly traffic-flow analysis and navigational risk
assessment using AIS and related observational data. I mainly study the Kurushima Strait and the Bisan
Seto area—congested waterways where diverse vessel types and complex sea and geographic conditions
create inherent navigational challenges.

In the Kurushima Strait, I have analyzed traffic distributions, turning points, route selection, and ship-type-
specific behaviors based on AIS and radar observations (Figl). Recently, I have evaluated how newly
introduced safety measures—such as designated navigation routes—affect traffic patterns by comparing
vessel behaviors before and after implementation (Fig2). These findings offer practical insights for improving
waterway management and route design.

In the Bisan Seto area, my work focuses on potential conflicts between general vessels and stownet fishing
boats, whose fishing-gear locations and operating hours tend to cluster in narrow waters (Fig3). By
integrating AIS data, fishing-gear surveys, voyage records, and interviews with fishers, I have clarified
operational characteristics and produced a “Stownet Fishing boats Hazard Map (Fig4).” This tool helps
vessels anticipate fishing-boat locations in advance, contributing to reduced collision risk and improved
navigational safety.

Across these studies, my overarching aim is to quantitatively visualize maritime traffic in congested waters
and link these findings to practical safety evaluations. Looking ahead, I plan to enhance data precision,
incorporate ship-handling simulation, and develop Al-based avoidance models to establish more advanced,
operationally useful risk-assessment methods.

Fig.1 Maritime Traffic Flow Analysis  Fig.2 Track Map (Kurushima Strait) Fig.3 Track Map (Bisan—Seto Area) Fig.4 Stownet Fishing Hazard Map

Available Facilities and Equipment ‘

* Ship Handling Simulator (Japan Marine Science Inc)

- RADAR/ARPA Simulator (FURUNO ELECTRIC CO., LTD.)
- ECDIS Simulator (JRC Co., Litd.)

* Remote Monitoring Systems for Ships (JRC Co., Ltd.)
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Institute of National Colleges of Technology, Japan

Study on fluid and heat transfer in channel

Name Davaa Ganbat E-mail ganbat@yuge.ac.jp

Status | Professor

Affiliations The Japan Society of Mechanical Engineers
Keywords Forced convection, viscous dissipation, axial heat transfer, micro fluid
* Analysis on forced convection in channels and flow mechanisms for enhancing heat
Technica]. transfer
Support Skills | . Experiment and analysis on fluid and heat transfer in micro / nano channels

Research Contents ‘

In recent years, the rapid advances in microelectronics have generated increasing demand for efficient
thermal management. In addition in the designing of cooling devices, the understanding of the fluid flow
and heat transfer characteristics is crucial to enhance heat transfer performance. In forced convection, fluid
mixing is one of promising flow mechanisms that significantly influences the heat transfer.

In this laboratory, we conduct analyses to theoretically clarify the general characteristics of flow and heat
transfer in channels, and research on nano / micro fluids and heat transfer related to cooling electronic
equipment. Here I introduce a study on a micro heat sink.

Fig.1 Micro heat sink Fig.2 Calculation domain Fig.3 Corrugated micro channels
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