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BioVigilant Systems, Inc. (Tucson, AZ, USA) has developed Instantaneous Microbial Detection™.
Instantaneous Microbial Detection™ is capable of realtime detection of bioaerosols, especially bacteria and
fungi spores. The air is aspirated into the equipment and aerosols in the air are detected by laser induced

light scattering. At the same time, if the aerosol particles are bioaerosols, Instantaneous Microbial Detection
recognizes them by their auto-fluorescence excited by the laser.

bioaerosol detection technology.

™

This paper describes the instantaneous
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Development of Operation Knowledge Database System for Assisting in

Work Handover Process
—Visualization, Sharing, and Utilization of Experience and Knowledge—
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The handover between shifts at manufacturing sites running at 24-hour continuous operation is frequently
conducted by paper (such as filling in of information) or verbal communication, and issues such as operation
omissions, forgotten operations, and faster communication of information are facing the workplace today. This
paper presents the development of an “OperationKnowledgeBase, a system that performs the handover of shifts
electronically for enabling an environment that provides management functions for the progress, importance,
and history of each operation item and assists in the sharing, accumulation, and utilization of knowledge and
information to prevent the omission or forgetting of operations and speeding up communication in daily operations.
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Development of Intelligent Data Analysis Technology for Solution
Services for Saving Energy in Buildings
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Increasing attention has been focused on solution businesses that assist in saving energy and run through
the PDCA cycle for reducing the air-conditioning energy consumption in buildings. To further advance these
businesses, we have developed technology for assisting in the energy-saving plan preparation and result
estimate (Plan) and result verification (Check) by using optimization technology and forecasting and estimation
technology held by our research division. This paper presents this developed technology and examples of its

application.
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With the need for global reduction of greenhouse gases, methods of conserving energy with a high return
on investment (ROI) are highly desirable for production plants. “Cooperative control,” meaning cooperation
between utility supply and demand interests, or cooperation among various utility supply facilities, is one
such new method. Simply adding a control and optimization software package to existing facilities enables a
remarkable reduction of energy costs and CO:z emissions.

The U-OPT operational optimization package for utility facilities has been developed to implement cooperative
control. It has already been successfully applied to automotive, petrochemical, district heating and cooling (DHC),
and other plants. This paper describes the U-OPT software package and its results in actual applications.
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Development of Piezoresistive Pressure Sensors with the World’ s
Highest Level of Accuracy and Reliability

P40

#Hxai IR fS5H A
Tomohisa Tokuda
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Improvements have been incorporated into the silicon piezoresistive pressure sensors installed in the central
unit of differential pressure and pressure transmitters, which are key products of our company. This has
enabled the development of ideal diaphragm structures featuring significantly higher pressure resistance and
the unique processes making this possible and the realizing of greatly improved sensor reliability. This paper
covers these topics and how installing semiconductor diffused resistors instead of conventional metal wires
enables even higher accuracy.
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A Study on Low-friction and Low-wear Technology Applying the Tribo-
chemical Reaction in a Water Environment

HARH LR K B

EIWSRF LA IS — Tomofumi Oohashi
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XM R A R U 7R B B H AT L2 B L COMFZERE R 2 535,

Recently, concern about energy savings and resource conservation has led development of motor-controlled
valves for building air-conditioning applications to focus on the need for reduced operating torque and longer
lives for valves. One approach taken has been the technological development of low-friction and low-wear
technology for bearings and other sliding parts and materials.

Improved friction and wear characteristics in a water environment is essential for the sliding parts and
materials of valves used mainly in heating and cooling water applications. This paper focuses on the so-called
tribo-chemical reaction, which is a chemical reaction that is incited by friction in a water environment, and
reports on the research results for low-friction and low-wear technology applying the lubricating effects that are
products of the reaction.
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Development of Control Valve with Flow Measurement and
Flow Control
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This paper reports on the development of a product that incorporates flow measurement functions in the
heating and cooling water control valves used mainly in building air-conditioning systems. This product can be
used to obtain the energy usage efficiency in detail for each air-conditioning unit. It also allows flow rate control
operations (previously, opening control operations) to reduce excessive flow rates for contributing to energy
savings. In addition, the required flow rate is maintained without being affected by flow rate changes in other
air-conditioning units for allowing improved comfort in living spaces.
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Technological Trends in Field Device Diagnosis and the Development of
Blockage Diagnosis for Impulse Lines Connected to Differential Pressure
Transmitters / Pressure Transmitters
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Tetsuya Tabaru
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Recently, there has been a growing need for online monitoring and diagnosis of devices and target processes
for field devices. This paper presents an overview of online diagnosis for field devices and their component
technology. Development is proceeding on blockage diagnosis for impulse lines connected to differential pressure
transmitters / pressure transmitters as a new diagnosis item, and so this paper describes these basic ideas,
diagnosis algorithms, and experimental results using actual flows.
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Development of a High-stability Digital Temperature Controller
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Temperature controllers used in semiconductor fabrication equipment reguire high stability and
reproducibility as a part of their basic performance. The market is demanding new products with simplified
wiring, enhanced communication performance, and other features. In recent years, the number of component
parts has been increasing due to the higher performance controller designs, and this has resulted in a demand
for more compact controller designs. This paper describes the board-type temperature controller module
“DMC55CVR40" which has been developed to meet these needs.
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Development of Active Compliance Device
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The authors have developed an active compliance device driven by a voice coil motor. It can adjust the
mechanical characteristics according to the targeted operation and can control the operation force and position
between a robot and a targeted workpiece without a force sensor. Installing the device between a robot and
a targeted workpiece makes the robot faster, more intelligent, and more versatile because of its light weight,
quick response, and force and position control/sensing ability.
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Application of Biomass Plastics to Industrial Control Product Housings
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Biomass plastics refer to resin made from corn flour and other biomass. Because the primary raw material of
biomass plastics uses plants that absorb CO: during their growth, these plastics have lower CO2 emissions than
conventional plastics. Although many companies are moving ahead with development and usage, there are still
few instances of application in industrial products where a high level of resistance to environmental conditions
is required. Drawing on the need for a low-carbon society and our company s principles of contributing to the
global environment, we have taken steps to use biomass plastics with our company s products in cooperation
with Toray Industries, Inc. (called “Toray  below). The authors report on the results of how biomass plastics
can be used to replace conventional resins for limited applications.
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Development of Two-pressure, Two-temperature Humidity Generator

Bk W g Ik
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The needs for humidity measurement in high-temperature, high-humidity areas are growing in industrial
markets and other sectors. For this reason, we built a humidity generator based on the two-pressure, two-
temperature method specified in JIS B 7920 to enable evaluation of the properties of a humidity sensor in a
high-temperature environment. In areas where the temperature is 100°C or higher, it is difficult to create a
saturation state because the saturated water vapor content increases exponentially. Therefore, a pre-saturation
chamber is installed before the saturation chamber for controlling the water vapor content in the air, and damp
air is injected into the saturation chamber for finding the saturation conditions of the saturation chamber. In
this paper, we present our estimates on the uncertainty of the relative humidity generated by this device from
these saturation conditions that were found.
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