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In response to changes in the business environment, the azbil Group will focus its research and development
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A New 3D Thermal Environment Visualization System for Improved

Air Conditioning Comfort
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Conventionally uniform air-temperature profiles have been made using sensors installed on a wall or pillar.
But recently, there has been interest in air conditioning methods that provide both comfort and energy savings
by dealing with the uneven distribution of people and heat-generating equipment. This kind of advanced
air conditioning control requires a detailed understanding of the indoor thermal environment which wall- or
pillar-mounted sensors cannot provide. As a solution, we have developed a thermal environment visualization
technology and a system for profiling the thermal environment of a room in detail.
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Thermal Comfort Evaluation Focused on Occupants Thermal Preferences:
A Thermal Satisfaction Model for a Small Group of Occupants
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The thermal comfort indices contained in international standards are average indices developed by statistical
methods using data from a large number of people (e.g., the Predicted Mean Vote index of ISO 7730) which
hardly reflect individual differences in thermal sensation. Therefore, in order to improve the thermal satisfaction
of building occupants in an air-conditioned environment, an evaluation system that reflects their actual
individual feelings is needed. The technology presented here enables evaluation of the environmental satisfaction
level of occupants based on their perceptions by constructing data models which describe the relationship
between indoor environmental data and occupants feedback to the air conditioning system concerning their
thermal sensations. This paper reports the results of constructed models using real data from an office and
presents sample applications of those models.
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To prevent global warming and ensure a stable energy supply, sustainable and advanced energy utilization
management is required in buildings. In addition, offices require a comfortable space to promote intellectual
productivity. Since these requirements may be contradictory, it is impossible to satisfy both using only
individual controls for various types of equipment. In order to satisfy both requirements, it is necessary
to understand the state of the entire building and to exert integrated, optimal control of multiple types of
equipment. We have developed a supervisory controller with various advanced functions for savic-net G5 as a
foundation for providing integrated control applications.
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Technical Features of the Newly Developed General Controller and
Compact Remote 1/0O Module for the savic-net G5 Building Management

System
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In addition to large-scale downtown redevelopment of property spurred by the 2020 Tokyo Olympic and
Paralympic Games, demand for renovation of existing buildings has also increased and is expected to continue
even after 2020. To solve problems such as labor shortage in the construction of new buildings and in the
instrumentation of renovations at the site of existing buildings in Japan, a general controller and a compact
remote I/0 module have been added to the savic-net G5 system product lineup. We describe their technical

features.
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A New Advanced Controller for Building HVAC Central Plants that
Provides High Added Value
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For control of central plant equipment, which is an important part of a building s HVAC facilities, we have
sold PARAMATRIX for more than 30 years, during which time we have accumulated know-how on various
kinds of controls. In the aftermath of the Great East Japan Earthquake, the configuration and method of
operating central plant equipment is changing, and furthermore, in view of the declining population, the need to
improve work-life balance, etc., minimization of the labor required in installation and engineering is desirable.

In addition, since the effective utilization of energy is an important issue worldwide, the importance of
controllers of central plant equipment for buildings is increasing. To meet these new needs, we have developed
the Advanced Controller for building plant systems for global and domestic markets as part of the savic-net G5
new building automation system.
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Technology for Improving the Accuracy of Flow-Rate Measurement by
Large-Bore Valves
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ACTIVAL+™, an electric two-way valve with flow measurement control functions, is a product designed
to save energy in air conditioning systems. We have now developed models for overseas markets with large
100-150 A diameters, capable of handling large-capacity air conditioners. In order to maintain the ACTIVAL
series merits of small size and light weight while satisfying the specifications for flow rate measurement
accuracy, we have developed special technology for the fastening structure of plugs and stems and for shaft
twist compensation. In this paper, we report on the details of these technological developments.
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A Central Remote Control for Home Central Air-Conditioning VAV
Systems
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For the VAV (variable-air-volume) subsystem of a residential central air-conditioning system, we have
developed a centralized remote control using the Wi-Fi function of a commercially available Android tablet.
This control can set the temperature of each room, turn eco-mode on or off, and schedule changes in settings
from anywhere in the house. As a result, in addition to checking and changing the settings without moving
from room to room, it is possible to have the settings change automatically according to activities such as going
out or going to sleep. The screen design, which is based on usability testing, is user-friendly with good visibility.
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Prevention of Electrical Discharge Noise from Electric Air Cleaners
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Azbil’ s residential central air conditioning system incorporates an electronic air cleaner for air purification.
The air cleaner is composed of an ionizer that gives dust an electrical charge and a collector that collects
the charged dust. This paper reports the development of an electronic air cleaner with a monitoring circuit
(monitoring board) added to the ionizer which uses permanently polarized electrostatic filters in the dust
collector. This product provides a safe and clean air environment without the annoyance of discharge noise.
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Technology and Features of a Thermal Flowmeter for Liquid Microf lows
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In recent years, due to advances in manufacturing processes and more stringent quality requirements, highly
accurate measurement of microflows has become necessary. We have now developed a thermal flowmeter
for liquid microflows, model F7M, capable of measuring with an accuracy of £5 % of reading for micro flow
rates of 30 mL/min and less. Moreover, this device has low pressure drop, high reliability, and a compact size.
In order to create a model with these features, we developed several technologies: a flow sensor module using
fused quartz glass tubes and a MEMS (microelectromechanical systems) sensor; a small straight pipe flow-
path structure, and equipment capable of measuring actual micro flow rates with a high level of accuracy. We
discuss the features of the F7M and the technological developments that made it possible.
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In recent years, in order to strengthen global competitiveness, it is considered to be important to make
equipment intelligent by applying technology such as the IoT (Internet of Things) and Al (artificial intelligence)
to improve quality and productivity. One aspect of this improvement is the reduction of careless errors in
manual work™. This paper describes our application of machine learning to predict careless errors caused by
workers preconceptions and to notify workers beforehand regarding points where mistakes are likely to occur.
We believe that this technology can contribute to ensuring product quality and improving productivity by
curtailing careless error.
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