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A Building Automation System for CO2 Management in Small-Scale

Buildings
2
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EILYRTF LAY IRZ— Yoshio Maki
F—7—F
Tsavic—net FX mini, FX, NKRE, COBE, ENT AV - A—-—rAXA—=Y3Y - YT LA
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As a result of the revision of Japan's energy conservation law (Act on the Rational Use of Energy), energy
conservation and CO: reduction will be required even of small-scale buildings. Moreover, since the replacement
period for our products that were launched in 1990 has arrived, there is an increasing replacement demand.
Against this backdrop, we have developed “savic-net™ FX mini,” a system that calculates and reduces energy
consumption and CO: emissions and is swappable with existing models, allowing us to meet the demand for
energy savings and CO: reduction for small buildings. This paper summarizes the development of the system.
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CO2z Reduction Solutions via ASP and Adaptive Optimization for
Variable Water Temperature
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As a means for compliance with revised energy conservation legislation, we provide Web-Infilex™, an
energy-saving and COzreduction application which can be introduced easily without capital investment, via
SaaS/ASP. This paper gives an overview of Web-Infilex, focusing especially on "Adaptive VWT control," a
Web-Infilex application that optimizes variable water temperature in heat sources. This paper also reports
the results of a field test of this Adaptive VWT Control in which it brought about energy savings of
approximately 9% .
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Development of Low Power Consumption Technology for Wireless
Pressure Transmitters
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This paper reports the development of low power consumption technology for industrial wireless pressure
transmitters. For realization of low power consumption for wireless pressure transmitters, it is important to
drive the pressure transmitters periodically and to reduce the sleep current as much as possible. Long battery
life can be realized using this low power consumption technology with high measurement precision. Moreover,
this low power technology makes so-called “battery-less” industrial wireless pressure transmitters possible by
using the environmental energy generation.
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Features of the PARACONDUCTOR heat source optimization controller include optimum control of a heat
source system and visualization of the effects of energy-saving control. This paper describes the simulation

technologies that are applied to such functions.
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Development of the Sensor Chip and Package for a High-Temperature
Sapphire Capacitance Diaphragm Gauge

Btak LR ES)ERI ek LR Al gl
Masashi Sekine Takuya Ishihara

Bt L 72 Sl et LR NIV N
Nobuo Sashinami Takeo Tani

F—7—R

Y7747, RIEEZEE, BEAEN, EHEVY, SR, St AL 7U—

BEEFHARLHEEVIMLVEET COEBEHFEHN CX2EN L vy 2 EBT L2012, Ly ETO
MEBEEROREL»SEF LY 774 7 28%E, MBICK 7297 747 MEMS (Microelectromechanical
Systems) A& iGh L LA SHEAERAENC v EFZ2HE L. T 0 HE TR L
FEWEN - WEM - BRENE Vo RERZME LB Oy = VEM O X ) EiRbERE G 0%
JEEBOBA%E - FEHALIZED) Lz THiE T %,

In order to develop a pressure sensor that can be used directly in harsh environments such as corrosive
atmospheres or high temperatures, we reexamined sensor chip materials and selected sapphire as the most
suitable one, and then developed an industrial single-crystal-based capacitance pressure sensor chip, on the
basis of our independently developed sapphire MEMS (microelectromechanical systems) technology. We also
established a unique packaging technology that realizes high corrosion resistance, high heat resistance, and
high airtightness without affecting the characteristics of the sensing elements. We then developed the pressure
receiving part for a diaphragm vacuum gauge for high temperature applications and put the technology into
practical use, on the basis of that technology. This paper describes the research and development process
mentioned above.
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Development of a High-Temperature Sapphire Capacitance
Diaphragm Gauge
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Using single-crystal sapphire as the sensor material, we have developed the self-heating COVAC™ High-
Temperature Sapphire Capacitance Diaphragm Gauge, which is high-precision, highly-reliable, small-sized,
lightweight, and intended to be used mainly in semiconductor manufacturing processes. Single-crystal
sapphire possesses extremely high corrosion resistance and heat resistance and also possesses excellent
mechanical characteristics, so that it provides high precision even in harsh environments such as corrosive
atmospheres or high temperatures, allowing us to succeed in realizing a long-term stable vacuum gauge. We
have also realized high-precision measurement with high linearity and high tolerance for temperature changes,
by means of signal processing using a microprocessor.
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Development of a Micro Thermal Flow Sensor with a Microchannel
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Previously we have developed micro thermal flow sensors which are being used by many customers in
various types of mass flow meter products. More recently, by integrating a microchannel onto a sensor
chip, we have succeeded in developing a thermal flow sensor characterized by high-precision and stable
measurement even in a flow range from 0 to 5 cc/min, which had been regarded as a challenge. This paper
describes the development of this sensor.
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Research on Electric Room Temperature Controller Design Technology

T
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EILvZRFLAAhvI=—  Masatoshi Suetake
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EILYRF LAYV INZ— Yasuo Ishizuka
TR S=a

SRl i =

Toshinori Fujita
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Electric room temperature controllers enable easy instrumentation and control simply by connecting them
with air conditioners and a control box. However, difficulty in calculation or prediction of characteristics
of components due to their nonlinearity remains an obstacle to design and quality improvement. We have
implemented characteristics simulation of the temperature-sensitive diaphragms and microswitches which are
components of Neostat™ TY600XZ, an ON/OFF type electric room temperature controller, by means of the
finite element method, and found that such simulation is useful for the design of electric room temperature
controllers. This paper describes the result of the study.
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Development of a Wireless VAV/FCU System
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In wireless communications, radio field intensity is extremely low and the transmission range is severely
limited places like an attic having metal obstacles such as beams or ducts, compared with that in the open air.
We have developed a mesh network diversity communication technology that ensures good communication
quality even in such attic spaces. Based on this technology, we developed a wireless VAV/FCU system that

can be constructed in far less time than wired systems. This paper describes these developments.
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Progress in Low Dew Point Measurement Technology for Dry Gases
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Toru Yamaguchi 7RIV ZA—kX—v3vhvii=—  Kazumasa Ibata
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Naomi Nakagaichi 7RIV ZA—R A= 3 vhv/=—  Yoshiyuki Kanai
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Mz, EEENELSOFEBIUCHT BT AOBEIS, XV EBABEOFH &I RO SR Twb, B
ZERRPEENAE COREBEEELINRE LTINIZIBR A7201Z, JCSS (Japan Calibration Service System) &
FRREHTH L UMY V¥ —CHEV. SN TV AL BEHOKIEHH (-10 T~+23 C) ZE&E s (-
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In recent years, industry's need for more precise dew point measurement and control when determining
the moisture of a dry gas has increased due to the desire to conserve energy and achieve a low-carbon
society, as well as for purposes such as quality control and yield improvement. As a company specializing in
building automation and industrial humidity control, Yamatake has taken steps to meet this need by refining
the technology used at its Measurement Standards Center, which is a JCSS*accredited dew point calibration
laboratory (for -10 to 23 deg. C)), in order to calibrate the low dew point range (-50 to -10 deg. C.). Yamatake
passed the proficiency testing which was administered in 2010 by the National Institute of Technology and
Evaluation (NITE), and will soon begin to provide low dew point calibration service.

% JCSS: Japan Calibration Service System
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We have developed a burner interlock module (RX-L) and a burner control module (RX-R) as combustion
safety control devices for industrial combustion furnaces. The key concepts behind the development of the
RX series are (1) ensuring safety based on conventional safety control, (2) improving user convenience through
compact design and reduced wiring, (3) flexible controllability capable of accommodating various types of
facilities, and (4) improvement of maintainability. This paper describes the design of the above-mentioned
modules and the background concept of combustion safety.
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In industrial facilities, especially those for semiconductor manufacturing, production lines are constructed by
combining complicated batch processes. In addition, quality improvements in order to meet the fine points of
market needs require the management of enormous amounts of manufacturing data. This paper describes
our approach to the improvement of product quality by making use of Orchard Tequira™, which adopts a
unique data analysis method. This paper also discusses a solution method using a system that is established
by combining elemental technologies such as the collection of huge amounts of complexly changing data, easy
data extraction, characterization (calculation of representative values), statistical processing, actualization of
controlled states that leads to quality improvement, and uninterrupted sequential execution of such processes.
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Study of Pressure Differential Ratio Factor of a Steam Control Valve,
and Development of Valve Selection Software
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For high-precision sizing of a control valve for compressible fluid such as steam, a valve-specific differential
pressure ratio factor is necessary and sizing calculations become complex. Test facilities capable of flowing
a large amount of air with a high pressure difference are also needed to calculate differential pressure ratio
factors. We calculated differential pressure ratio factors using computational fluid dynamics, and verified the
accuracy of such factors for small-bore valves using test facilities for actual flow rate measurements which
we have newly installed in our on-site laboratory. We also developed software that enables high-precision
sizing calculation using the differential pressure ratio factor. This paper describes the study and development
mentioned above.
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Our development and trial manufacturing department provides a prototype production service within the
company. Additionally, we have established “Rapid e-System,” a prototype production request system that
enables our clients to make requests and monitor the progress of the requested prototype production from
anywhere at any time through PCs which are connected to our Intranet. The specifications of this system are
not fixed but designed to be always changeable according to actual operation. This paper gives an overview of
the system.
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Construction of a Process Support System Through Independent

Activity at a Software Development Site
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To escape the negative cycle that can occur in software development when the maintenance of past products
interrupts the development of a new product, bottom-up improvement activities were held throughout the

software development section.

As a result, We developed and built a process support system and started trial use on actual projects. This
article describes the problems encountered, their solutions, and the process support system achieved through

these activities.
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