azbil

chnjcal
eview

2026F4HFEITS

azbilJ IV —THifARHREE
azbilzo=AHILLE 21—

azbil

chnjcal
eVview...... .-

azbilZ)IL—T M RREE  azbil>o=ZAILLE21—

B )\ILT - POFa1I—4

RI|EICTOWVWT

ENSUICH I TRSNBLBHNBEEDFN]

ISSN 1881-9699

7 ALK

https://www.azbil.com/jp/

B DEE

BABHORETAEUVTLLASN TV IEREEH. Z
DRAICFEZE=1LD1 ?(C%&ié{ﬂéﬂ%%ﬁlﬁ'ﬁb‘\%()‘:i—c
WET, COLDEILOTHS & HIRICE. FE. SLE
HDOANBKEAPOTEFET,

ZDBEnNIF. Tﬁb‘bﬂﬁljﬁkb‘ljtﬁﬂiﬁé /EE ::‘C?o bi=:1
Z&. ﬁ?ﬁuﬁ%o)ﬁﬁmdiﬁﬁ'éﬁtm@ fE UJ:FZ%EE?%)':F'
(FB) W LDOERZRIER . BOXLSITHNESZIHRRTI, K
HEBRBENEETIDEETHE UL, R2AZLIENG T
FRICVSTBEVETD,

RTlEDBEIBE. ENSRICHIFTHRELET. Uh L.
HIRIRICITII2 DI, HEDEENBITCEH6H MBI
S511BLEFETTY, BEZERERSNZDE, BENMETCE
ZHAREFICERSNETD,

BENEELPITLODE. FIHOKENEL. BROEEZE
MARZEVBNTEHDORFATYT ., KA SHICHIFTDRENS
W RETBIOREMEFRIBEFNF T, IelEU BEULWLRE XD
ZALF. FEESHICHB TLFERA FEERELTVD K
STHOTHRELBVEZTHHIFET, FFIC. MPERDEIF
FHEEBLTOLTH, BENRELGVBENMRLIENBUF
T, BRI TCRKTENRET D EHBEDRECITEER
EDRFHHIET,

AN SBREHICHIFTRIUTFFHETREUVCEF . BEICT
FW, PHTEBEZEBLDOLKLET, ZUT. LLDERELVBHEL
3% & RAAIOFBEISHEIEB TVEE T,

EZEULWEENESNZDE. 98N S108ICH(F TOED LA
BOBEFTI. CORHAIFZVLHEHTS500 Al EDANESEL
F9, BIFADTURFMEL. 10BBFFKETICEoZ . BH

[E>7c) 338 HHBDT. BEMRIFHMETT,
/:n%ﬁ\ﬁﬁ*%ﬁljf._b\kliﬁb‘35?’3&)(3'0 RUUT(E, —F
ENEFRTHS B REMOMETHERN1750ms!, B
THRUZH/IBITBBENRELE T, EHEHITATHIE
MO CUEDBNE L RLVWLDEZRUIEHS, IHTHL
WSHRB TEEZRSNE T,
BEFEHTECELL RLBEZRETKNBDTT,
X:RMRE 50 BERESRETN S S

B A S SR O R
wan Eefl]
E C //v .\\7\
g e !
] RS i 3
& HEH I
ROEY
A GEL)
A HEHsE (
et A {
BRE )

4
KHTIR ERILITF (. FRELBEROREMECAEYT DRIARIBEICH
DEF . RILTFEDDTIROFIES & UTRR . BfIFFIRZESEE U T
ERSNTVE Ulc. BENRET DEHICHD & BMEAHRDORR
Instagram CREDHEFEHNFHERSNET T . BEDFLECDOWNTDIFZEF
[FEAETNTHBST FULWANZXAFREREFRCI .

R TIF BRFRDIAF IV IIE RN Z]D LS YU—XTHLALTENDET,



B#E N\NIWIFTFOF1I—H

ﬁil:ﬁﬂ't .................................................. 1

FAEIREE FoOF1I—IRRADR =% i

FERAX

NIVT FPOFAI—=IDELESE - - 3
FREIERA FPoOF1I—SBRAS patla s == ¥ K Fif NES ===
7)\'|'!'1‘E§E|ﬁﬁ#6000°/') _ZO)F?E% ................................... 9
FAECIKRER FRINVAF—IA—Y3 VA= A t&5

FZEIREE FoOF1I—IRRASR ZH IE* =H &%
Eﬁﬁﬁ#o)#vtj—._yay;mﬁu;imﬁﬁ% ............................... 17
FAEIREE FOF1I—IRRASR 2= thE e Alfc FiERE

ON-OFFRRAV—MEIC KD AT ERZTE
~BMNEE/ Ny FOOLRBROREEEZ IR~ - - - - - - - - 23
FZEIREE FRINVAA— A=Y 3VHVIC— LI SRR NHE BB

EIREEN/ NIV T DIREBEERICHIT e

B S—EERHOBALENERNE~ORDES 29
FPRAC IR A  iTBIRAED Zm O T—B B &

A EERAL VT BRIEEOTR®E - 35
FPREIRER AlVUa1—3 3 HEE mE

FPACIBREE P—E A A B

StRE CRERELZT( LR B TTOEBR DL B
~AI§DE§£E¥®I§B§%E§EAAAIlCEIRESTlT«:Eﬂﬁ~ .............................. 41
FRAE I PRt BECE NE A

WA EE £ 7 R = (53 R —X

VT HEeFi%&E;ZAUcsavic-net™ G5V AT LD
1ﬁf§1b§ﬂ§;§ﬂﬁ®ﬁﬁ% ........................................... 47

FREIMRET EILVYRFADYIC—BRAD BEH Ih—

Special Issue : Valve - Actuator

Introduction to the Special Issue@ - - - - - e e 1
Actuator Development Headquarters, Azbil Corporation Tomohiro Takano

Articles on Special Issue

The Evolution and Future of Valves and Actuators - - -~ - - -+ = - - - o oo oo 3
Actuator Development Headquarters, Azbil Corporation Takao Okita Hideo Otani Kiyohiko Watanabe
Development of 6000 Series Control Valve - - - - - - - - o e e e 9
Advanced Automation Company, Azbil Corporation Hiroshi Yamamoto

Actuator Development Headquarters, Azbil Corporation Masashi Nitta Takahiro Yoshida

Development of Cavitation Suppression Technology for Control Valves - -~ - = - - -+« - o oo e e e 17
Actuator Development Headquarters, Azbil Corporation Yuki Kurosawa Tomonori Shintani Chongho Youn

Advanced ON-OFF Valve Technology for Fault Detection and Operational Transformation
— Enabling Technologies for High-Value Batch Process Manufacturing — - - - - - = - = - =« = o o v 23

Advanced Automation Company, Azbil Corporation Fumiaki Yamasaki Kouichiro Murata

Cellular Connectivity for Remote Status Detection of High-Speed Valves and

Development of Battery Life-Extension Technologies - - - - - - - - - - - - - oo 29
Technology Development Headquarters, Azbil Corporation Soichiro Yanase ltsuki Tanabe

Process Improvement in Valve Maintenance Operations Utilizing Al Technology - - -+ = = = - - - - - - 35
Al Solution Department, Azbil Corporation Tomoki Hosoi

Service Headquarters, Azbil Corporation Masaru Ooeda

Article on Other Subjects

Applying a high-performance and lightweight algorithm to anomaly detection

— A technology accepted by the international Al conference — - - = - = - = - = v e e 41
Corporate Planning Department, Azbil Kimmon Co., Ltd. Eiji Murakami
Faculty of Science, Yamagata University Ikumi Suzuki Kazuo Hara

Development of Virtualization Infrastructure Technology for
the savic-net™ G5 System Utilizing Containerization Technology - - - -+« -+« - oo e 47

Building Systems Company, Azbil Corporation Kouichi Higashide




FRICHR T

R72bT AENIL, 19064E DA ERFIZIBIF 72 [ A 0
B Lo VO AR, JEO SNV —THE [ NEh
el = A= a v INEZIFHE, ENVTA Tt —
=gy, TRNVAF = A=Y ay, G4 T+ —PA—
¥ a vy OB CTRI205 IS ) FEEH 2 FRIFTEN0F
L7z FERMRET 7201218, MM <H 5 [FHIl L H]
WZHMEL, ZNEWEDPLI2F— A= 3 v B0 B,
R —C AR FRMTHIEDRRNR T, X TIVvIDSE
Kl EDGERDIE R IEALR, SR HA B~ ORI
DEAA, WITHAM LAV DI FIZ%D, 48RRI 2R
Ex#HELET,

SN ET —<THD [NV T - TrFaz—%]I%, T
ZENO[EHIEHIE] oI oRch, RIClHE] %
O EEEGTT, MEERYELE, TACII TSN
By WS, 19364112 Y IFlR A Sl A3 E 3 72 - 72 3R i o
EREL 2O TR, 19644F IR 7 — D o
HBFSIEII L E L7z Z Dk, 22T MITICH19674E12
ra—7 R OV506x3 ) — A 2L, EREILL72E
Va2 a—VE—FETIF2T— TR LEL, 85
12, 1992411 22 FR AR O /N LR B COMATT - 3
ALV o722 —= NI L2 EEEA] 727 T4 7 ™) —
ZIZBEEL, DB ) =R LT A2 IR L CE S
L72o SHLBERZFD, [NV T - 77 Fax—% [IZBw
T, BEFSERL ORI 2 W72 Twb DL HA
LTBYET,

HERBRO/DIZIE, BESFITWM A28 0%
A LTS 2 EDUIETHY, ZD72DIMI RO BN S
MEEIZEZTVET, T2, TNEZEHTLHAM DA
KT

INVTITOWTUE, AR ZE & L7 AT 2255
MROSNFTTH, FRTARICE T2 EE T, #il
AN TOEREER, MU RiEL» ORI ET THEIC
AV ba—VTELIETTN, HrlifLEMt T Cldsy
Y5 —3 gy (RO NZEBI o TRIaD I8 A - iy
L, BERHBORRERLBR) LT 0H0
Fo ZD70, WOREEELEUL, AL —
¥ a X BIENT R LEAN AT L, TR T OIERET A
N A7) ZEDLETT, TALUN TR, BIEICHRY KFE
L DOILFIFIER AR DT I 2 B LA S Bl 2 5 > T &
F 770 20224F 1013 7 T — SV HRE I HESL L 7 F R S T
TORBRZ W HE & L7 85 775t i 3l B e i & 7 A EOV g
MRASHMITHERLF L2,

TIF2I—=FZOWTIE, TAELVTIEEELTZRRR
ERBAUD N E T 2RI TR T TR
BISHEL, Z7a—=7Ffe0) =7 BHEEN L RIS T
WET, BEIEUIIEF S RN B RS R D

azbil Technical Review 202644 H 547 %

TXENHBA
T F 1T —FRFEARER

YA

0, FfERE OISR S, BREIJRE LCERE—5 2
L, BHsBREE A LN T REMESE T4, BaBiie
LT, BHR2 S 4E T CEHEBME 2 FVv, B v
PME 2 EOMER MR 2T 5720, MR AH=X
LD AL E R ) F9, F72, EREIRR BRI
A, FERERR LR ISR AR ©fl H 92 IREERRAR IS, AN
FEH O AN M=y ZAFEM AR T,

SHBOPHAIZOWTIZ, VT - TrFa21—4D [
W] &) EARBREORMIIDEAA, SHITRESE
BIEREZTVET, —0IF, IEROBINZ LSS, Bl
TR HRE 2 1T 5 2 & T, K iEkkie gy, - 9 —
C2AZRMET 2 LTI, BlZIE, wEFHNE e 7 7
FA I, BEAESLENC L 7 INEB O FAA R RESR AT il %
WHL, iR sit 2 [ 2 R 2L 720 o
TFo TRAELDHALLTWAAIEMARE BIEHTLIE
T, BRI MATHES, bH)—21%, 77
F L= DRI HRY, Ko TE[ B3 Hoalr | 215
JAL, RERDHEDFBFHICESDLNTH LTS O HEFICA
N EARICTFT Y Lo Y LE T, TR, Tkt —7 -
A/ R=YaryOEBIIIEDOE, AL oML HEFICAN
7B E R D F 5

Ll OHRETIE, TR O [FHIE HIE] 0Bk
Mo, 2NVT T o F 2 T— Z IR L BB S B &
OEBEOREMBEREALZTHALET INHIXTTC,
azbilZ )V —7 S H¥E 3 Fk 1 RE AL A~ O FE WIS A 3
LLDOLMEELTED 9, Bd b EHtl T T 925
SRIIEHIZEDAE—FDNETE L ZZONFE T, BLIK
DFEANW IS 5 T &7, HITH LT 2 Bt 345
HIE TR LE REICL, WFFERIsE - GBS I
ATEVDET,

RIFEICIS T, 7 XUV DEETR L3 51 5 BUHLLS B A
BLTHBEATENTFEVTT,

Introduction to the Special Issue

Azbil Corporation has continued its business activities in
the fields of Building Automation, Advanced Automation, and
Life Automation for approximately 120 years, inheriting the
philosophy of “freeing people from drudgery,” which was
established at our founding in 1906, and our current Group
philosophy of “human-centered automation.” To sustain our
business, it is essential that we establish our core technology
of “measurement and control” and leverage it to provide
automation-related products and services. In addition to
responding to sudden societal changes such as the outbreak
of pandemics and rapid technological innovation, we are
constantly striving to improve our technical capabilities and
aim for continuous growth going forward.

The theme of this issue, “Valves and Actuators,” is a key product
that primarily handles “control” within Azbil's fundamental
“measurement and control” technologies. Looking back, Azbil
focused on the industrial market, and in 1936 became the first
company in Japan to begin domestic production of control
valves, which had previously been dominated by imports. In
1964, we successfully developed the world’s first cage valve.
Subsequently, in 1967, we developed the V506x series of globe
control valves for the air conditioning market, incorporating a
domestically produced Modutrol Motor in the actuator section.
Furthermore, in 1992, we developed the ACTIVAL™ series
of rotary valves to address market needs, such as downsizing
HVAC equipment and eliminating on-site assembly and
adjustment. Since then, we have expanded a variety of models
in this series. With this history, we are proud to say that
our valves and actuators have been well-received by our
customers.

To ensure business continuity, we need to continue
providing products that satisfy our customers, and we
constantly consider what is required to achieve that goal. The
technological capabilities to achieve this are also essential.

Valves require a wide range of technical elements,
primarily mechanical, with fluid technology being particularly
important. The primary function of a control valve is to
precisely control flow rates ranging from very small to
very large volumes. However, under various operating
conditions, cavitation (a phenomenon in which bubbles are
generated and collapsed due to pressure fluctuations in a
liquid, causing noise and damage) may occur. Therefore, to
derive the optimal product structure, it iS necessary to use
fluid simulation analysis and visualization techniques, as
well as conduct demonstration tests with actual equipment.
Azbil has cultivated its technology over many years through
joint research with universities and cooperation with public
institutions. In 2022, we constructed a control valve flow rate
testing facility at Azbil Kyoto Co., Ltd. that enables testing

Azbil Corporation
Actuator Development Headquarters

Tomohiro Takano

under high-pressure conditions in accordance with global
standards.

At Azbil, actuators are primarily divided into pneumatic
and electric types. Pneumatic valves are particularly well-
suited for explosion-proof applications in industrial markets
and are often used for linear-operated valves such as globe
valves. Electric valves are characterized by their compact,
lightweight design for air conditioning applications, and are
mainly used in rotary valves. An electric motor is used
as the driving source to operate the valve via a reduction
mechanism. The main technology involves the use of a
variety of materials, from resin to metal, and mechanical
components such as gears and link mechanisms, so the focus
is on the analysis of materials and mechanisms. Furthermore,
in addition to detecting the drive source and opening,
mechatronics technology, including electrical elements, is
essential for status recognition used in highly functional
models.

As for future initiatives, we are considering not only
providing the basic function of “flow control” for valve
actuators, but also further developing it. One approach is
to provide more sophisticated products and services by
deepening existing technologies and incorporating new
functions into current products. For example, ACTIVAL with
flow measurement and control function has been developed by
utilizing fluid state analysis technology inside the valve, and
adding the function of simultaneously measuring flow rate and
heat quantity to the existing product. We are working on new
product development by utilizing Al technologies that Azbil is
strengthening. The other approach is to return to the origins
of actuators, utilize the “movement technology” we have
cultivated, and to take on the challenge of commercializing
products that go beyond our traditional business fields and
look into new markets. This will be an activity based on
the idea of flexible open innovation, and will also take into
consideration collaboration with external parties.

In this special feature, we will introduce examples of
technological development and actual product development
related to valves and actuators based on Azbil's measurement
and control technology foundation. We believe that all of these
efforts will directly contribute to the sustainable society that
the azbil Group aims for. Technology continues to evolve,
and the pace of progress is expected to accelerate in the
future. We will always seek to acquire new and innovative
technologies, without being satisfied with the current state of
technology, as we engage in research and development and
product development.

We hope that this special feature and other efforts will
convey to readers Azbil’s pioneering approach.

azbil Technical Review 2026424 H 547 %
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Azbil began manufacturing Japan's first domestically produced control valves in 1936 and has since developed
unique technologies such as cavitation resistance, noise reduction, and flow measurement. The company has
launched high-performance products such as the Actival™ valve with integrated flow measurement and control,
and the industrial control valve 6000 Series. In addition, Azbil has established test facilities compliant with
international standards, strengthening its response to global and new markets. Going forward, the company
will further advance energy saving, reliability, longevity, and responses to social demands, contributing to the
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flow coefficient : const

Xz _PI-P?
: T PI-PBv

X

sound level dBA

Pv : absclute vapor pressure
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P2 : absolute downstream pressure
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Development of 6000 Series Control Valve
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The next-generation control valve, the 6000 series, has been developed. Its main features include an expanded
control range achieved by increasing the rated Cv value, and shorter delivery times realized by reducing the
number of component types. The rated Cv value was improved by up to 143% compared to existing products
through flow path optimization design utilizing LES transient analysis and parameter design. Furthermore, by
applying modular design, the number of component types was reduced by 51%. This paper reports on these

initiatives.
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Development of Cavitation Suppression Technology for Control Valves

B MR Ay A gt G

Yuki Kurosawa Tomonori Shintani Chongho Youn
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There is a risk of erosion in control valves used under high differential pressure conditions due to cavitation.
Therefore, the development of cavitation suppression technology is an important issue in improving control
valve reliability. CFD analysis and experiments were conducted in which globe control valves were developed
using a perforated cage in a cage-type control valve and a diffuser was placed downstream of the control valve
body. The results confirm that it is possible to suppress cavitation and improve the Frvalue over the entire

valve opening range.
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ON-OFF#A~— MUIC X DA A & 2 5
~ A2 Ny F 7 a2 AR RO BE A7 2 A F i~
Advanced ON-OFF Valve Technology for Fault Detection and

Operational Transformation

— Enabling Technologies for High-Value Batch Process Manufacturing —

il S

Fumiaki Yamasaki

MH - FF—RB

Kouichiro Murata
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The industrial processing industry is increasingly shifting toward high-value products, increasing the
importance of batch processes. This paper proposes a smart solution for ON-OFF valve fault detection and
operational transformation. We introduce the Smart Valve Motion Detector, a retrofit sensor that enables
precise monitoring of valve motion. Combined with cloud-based analytics, this approach facilitates early
fault detection, optimized maintenance planning, and reduced operator workload. Furthermore, we explore
predictive maintenance powered by Al, cross-industry applicability, and opportunities for manufacturing digital

transformation through system integration.
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Cellular Connectivity for Remote Status Detection of High-Speed
Valves and Development of Battery Life-Extension Technologies

S

Soichiro Yanase
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Demand for condition monitoring of fast-acting valves in existing installations is growing, yet continuous plant
operation makes retrofitting with wired systems impractical. Fully wireless solutions using radio communication
and battery power simplify installation, but the combination of wireless communication and high-frequency
data acquisition significantly increases energy consumption, making it extremely difficult to extend battery life
beyond the process industry’s 1-4 year maintenance intervals. This paper introduces advanced technologies to
overcome these constraints and enable reliable long-term monitoring of fast-acting valves.
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At valve maintenance sites, there are issues such as labor shortages caused by the aging of skilled workers
and the inability to secure time for skill transfer, creating demand for work efficiency improvements. To
address this, we introduced Al-based image processing technology to automate part of the valve maintenance
report preparation work that was being done manually. To verify the effectiveness of this automation, we
developed a valve maintenance report preparation support tool and conducted user evaluations. As a result,
we confirmed the potential to reduce the amount of work involved in preparing valve maintenance reports, not
only addressing labor shortages but also contributing to securing time for training successor personnel.
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This paper discusses a new change detection method that is widely applicable to industrial applications and
is even capable of detecting previously unexperienced abnormal conditions. This method does not require pre-
training on data from the target device and can be used immediately as long as you have sensor data and
a computing environment to run the algorithm. Using this method does not require significant computing
resources. Since this algorithm is faster than other technologies in our testbed, it is possible to detect abnormal
conditions among many gigabytes of sensor data. We expect this novel method will be widely adopted alongside

existing anomaly detection methods.
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We have developed a virtualization infrastructure technology that containerizes the controllers comprising
Azbil's building automation system (savic-net™ G5) and makes it possible to reproduce system construction and
control operations based on on-site engineering settings on a host machine. This technology allows for the pre-
verification of control operations in a staging environment at the back office or factory before system startup
at the construction site. It not only improves engineering efficiency and enhances on-site engineering quality
but also enables collaboration with customers' digital twin environments, providing opportunities for new value

propositions based on desk control simulation results.
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