[ 4 2 [ 4
QZOI1 . QLZOI
g
7 X)Lt é
201264/ 1H. #RAR WRE7 XEIHRRUHBEEELF U, 2 -
T100-6419
ERBTRERAON2-7-3 BREIL
http://www.azbil.com/jp/
. eweWEm S8F4AHITS
N oy 2 azbil )L —TEIHRBEE  azbilF ¥ = HILE1—
a3t VEGETABLE K i
FSC  rsceco122s7 CILINK  NIOC ;?{é
azbilF I — F S EBECERE U RS EHE LT VE T » tﬁ% : I_A;E ':F"E\Ct LJTCJ @%Z&E\(CED < At%m : :JZ?_'L\tG)ﬁ;J%EJ




Technical
eview

2018F48EIT=
azbil J)L— TR R R EE
azbil=o=ZAlbbE 21—

RIEICODWVT

BILKH>TOREET NI, KRBT [Find

59 h D

HILT ViEsl

BTA. DILIVBIIEVWSEEZBICLIZENBDTLLSDY,
KFEBR A5 THESTDSBICHILT VRIIZFERLTVWE T, [
VWEHNTRWcEEICERNSEIVE2Y EENTB]. [EENMATE
eHVTVB], [FEEDERFETEND] EVOERRE. IRTH
LR ViBAEBERLTVND DT,

AR VG EFE —EDHBISTHENTVNDREDPIC, #HUVMEER
EDEEYZEL LT, BEYORBITHIHEET BRRTIT, RiF
HEEYOEZAIICOY ZE T LT, BEOY EREETEY OBRIRE
[CREIEULKEETBZDTT, CDTERFELHSRENICHSNTL
FRETTH, 1911 FICNVAY—DMETZEAILI DHEET S
FREZHBALIENS, ZOBIDEF U,

AR ViENE—EDEBTRAUMICEET DDT. DILVVEZEH
ABIET, RFETHNIITHTHRATEREZAD ZENTEEHT,
RETIRZDOULKBHZFA L TRIEDRN B EZ5HAIT ZREFTH DL
SNTHY. e BDEFEICRIOTVET,

IR ETRARRZAILY VBFIDNFEELTVWT., ZORBIEEER
BRETROSNE T, BRTETRZIC, BEDENSEERSEDER
BHETHILY VBN IKRELET ., RIROBEIF. D2 DT
REULTVLBRALRVBINEZEESZcBDTY,

ZOBERMETIE. YNUPKECETE. EAXTFTESED L
BEI2AaREOTEREICED ZENELLHUET, COTEREIC
BBE. KENSIEAF D OREVELSTRNTEET, CORMNELEC
H2 & B SRPKEINMEIEINEN DKSNF T, BFEBTE
Bz, BOFNHTREEINE T, LFEDANEE 500 ~ 2000m &
e TIRK & BNEPERABICHBWICHDOMY, BTMIICL<TA
DANTEEXT, 1 DV0EDDRIFER 20 ~60km [FEERYU. AT
HECTHBICESABIENTEET,

COMFHTOLEND AN VEBIIDEF. OFHY 8SUF7ILIA
LWeb THRZZENTEET, TEHICHERLTHDE UERIC
AENDILY VBFIICHRS ZENTEBREET T,

UOFh 85U ILI AL Web
http://himawari8.nict.go.jp/ja/himawari8-image.htm

BRE | [IRTRRMASKFT ARE FARRAKED
& : NASA EOSDIS worldview [C & 2112 Terra OE{REIR

NIV VRIIDFEET D UL H

HOREDFANEEYCHIcDE. TDEDIC
BFEtm b & RBFETE D DEhiFE

BE - ENELERER - EABMHEITRELK
A= iEsl

BEETRICHE>TVD

KIETld. BARDIAFIv Ik RN ZRO L. YU—XTHBIEALTEVNDET,

Contents

BEE : [NERDELIIORBICEICAE VAT LEDHE 1
?iﬁ%ﬁ%@ﬂli@ﬂ R EAR #Ek
BWEICHFET . FHHD7 XEIIFESTIEOEEFHIBERICHEIFT

—AEHR VAT LEDB AT B OTERETE — 9
PAEIGRAAT BSEITREEE 7 RN\YAF— M=y 3 VAV T —#E
TOY TV 3 URRIAY NABE g B

YRR
s ;ﬂﬁ{-ﬁzv_ N:Iil'\"‘/ I‘@Fﬁi% ............................................... 3
PACIMRAH  BiBIRAS RH 2 HIR &t = fix
T BBEYATLAEGEODELICERTZISIRY—CROBFE - 8
FACIMRKEE 1TV 12— 3 VAR D FE oE = BE F
#m 52ah NHE BE KH  SEE
3 ANV —IDBBREEZIETD
NyFIOCABMIPAVSAVRETFRRMFEOREE - 14
FAE MR 1TV 21— 3 VAR I BF ric] I 15 g
T BEHAREEOMENREZIETIHNFERVATLOMRE 21
FACIMREH 7RV AA— M X—Yavhviio— iBH &EF =2H [BE /5 EEH
BiEEICMRE | ZRE TSRSV IITANYZRADRRE - 25
PREIMREE (TYU1—Y 3 VAR A BRI Fik =
PREIMRERE EILVRTLAVIC— Xg = K=E BEX
EE BcEROREIFHEFRAUCRARSASAIRENOREE - 31
FREIMER P RINVRF—MA—Yavhv/io— B &—
@ :L:} \_-U-”Illlilljmca)ﬁﬁ% ............................................... 36
PACIHRA  RITERAD PoEE K—EBEB  EM =3 F5 LA
IARE BRsh  &#H #X
FREIMREE 7 RNVAS—X—vavhv)ic— || {EX
FPACIBRRIE IV RTLAVIC— HE KER
a7 13 PaD“J*‘J‘U'??ﬂ'T’BEEEEEE'I'G)Fﬂ% .................................. 41
PACIRA  BaFEAE AR £t WE R B 1E&
AR Ef
B @Fi&ﬁ;ﬁ*ﬂu\/;:_jo)ﬂﬂ% ......................................... 46
PACIGRAR  BfRaRAm FE At A=A
FREIMRA P RIAF—hX—vavaviiz— I8 BN PH LT
L TAVYERURARIAVATLORFEE
}“_9’-.‘7“/’\”7_7"5*/h*ﬁﬁ;%ﬁg%i\oﬁm ............................ 50
FPRAEIMRET EILVRTLAVIC— mnp Sy KE F=
0 loTEXO#EI R O—IL-YYa—o3 VD8 56
7 A UAEHE R IV SN

FPARIMER TR F—hX=vavhyiz— | R

SODKBEEMESE  azbil /) —7 3 EEAIE CREBLICE LSRN A MIEERETAL, 50 DRBHITER L EHREBRELEDTVET,
= AR IHRE Y R T Ll = P BIL IO RIEREIH = BREZ ISR

= EIFEE B BT

= BB RS E T



Preface : “Human-Centeredness” for Human-Systems Co-Creation ------------- ... 1

Professor, Department of Mechanical Engineering and Science,
Graduate School of Engineering, Kyoto University

Tetsuo Sawaragi

Introduction to the Special Issue: Establishing a Production System that Strengthens Azbil’s Competitiveness:
Innovative Production with People and Machines or Systems Working Together - - - - - - - - - - - oo

[\

Executive Director, Managing Executive Officer, President of Advanced Automation Company,

General Manager of Production Management Headquarters, Azbil Corporation Yoshimitsu Hojo

Articles on Special Issue

A Next-Generation Smart Robot with Force-Sensing Technology - -« -« -« ovoveen - 3
Yutaka Harada

Technology Development Headquarters, Azbil Corporation Tetsuya Tabaru Sumihisa lwashita

Improvement of Heat Source System Efficiency Using a Cloud Service « -« cconvve- 8
IT Solutions Headquarters, Azbil Corporation Takashi Koyanagi Kei Koga Toru Kashima
Akihiro Suzuyama Hiroshi Murata Nobuki Ota
An Online Anomaly Detection System Supporting Batch-Process Operator Decision-Making - - - - 14

IT Solutions Headquarters, Azbil Corporation Takehiro Suzuki Junya Nishiguchi

Development of a Governor Monitoring System to Support Earthquake Countermeasures by the City

Gas Companles ............................................................... 21

Advanced Automation Company, Azbil Corporation Hiroko Makita Yoshinori Koizumi

Tsuyoshi Kitai

A New Environmental Control System Responsive to the Preferences of All Building Occupants - - - 25

Yasuhito Omagari Suguru Ito
Jun Mizutaka Ryota Dazai

IT Solutions Headquarters, Azbil Corporation
Building Systems Company, Azbil Corporation

Articles on Other Subjects

Natural Gas Measurement Using Temperature-Dependent Thermal Conductivity -« - - - - 31

Advanced Automation Company, Azbil Corporation Ryuuichi Hamaguchi

An |C with Universal |nput/0utput Terminals -« - - - - - - v v e 36

Hideki Kuribayashi
Tetsuya Kajita

Taichiro Kato Hiroaki Teshima
Yasuhiro Kogiso

Hirofumi Hirayama

Technology Development Headquarters, Azbil Corporation

Advanced Automation Company, Azbil Corporation

Building Systems Company, Azbil Corporation Taro Inami
Extending the Measurement Range of a Sapphire Diaphragm Vacuum Gaugeto 13Pa - - - - - 41
Technology Development Headquarters, Azbil Corporation Takuya Ishihara Masaru Soeda Masashi Sekine
Hidenobu Tochigi
A UV Tube with Extended Wavelength Sensitivity - - - -« -« -« oo 46

Yuki Nakashima
Keisuke Sumiyoshi

Technology Development Headquarters, Azbil Corporation Munekazu Katagiri

Advanced Automation Company, Azbil Corporation Nanako Yanada
Development of a Demand-Response System and Its Application to
e Environment . 3 . .
a Virtual-Power-Plant Construction Demonstration Project - - - -« - oo oo 50

Building Systems Company, Azbil Corporation Mizu Nakamura Kana Mizutani

WEDRIE A Heat-Source Control Solution forthe loT Era - - - - - - -« - o o v v oo oo 56

the Environment
Azbil Taishin Co.,Ltd.
Advanced Automation Company, Azbil Corporation

Hironobu Kobayashi
Akira Yamada

In response to changes in the business environment, the azbil Group will focus its research and development
on five strategic technology areas that have been identified as having the potential for far-reaching value.
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A Next-Generation Smart Robot with Force-Sensing Technology

T XEIKRKREHE EEE] %%
TR R AER Yutaka Harada
TREI XS4 H E fyi{ﬁ
TR R AED Tetsuya Tabaru
TRE LKA =1 KA
FRITR R AED Sumihisa Iwashita

F¥—J—FK
Tzv—hufrﬂy N, AEIICY, ORy MR, Z5PEHR, AL 7 NUR, BEOKRY b

TAEMZARY Mty o v ZHi N L2 R I A~ —ha Ry N 2B% L7z, 2oaRy hofiRiztr
YOTHEMIT, FNETRY MT—ABXORYy ANV RIGEAL, IhafiEines LTEBR L. 2, WRALIER;
iz HEREEEZ KL 72, ZouRy bEfn T ERELHL, 20174E11H29H~12H1HIZRfE S 72SCE/
FHE2017ICHUB L7z R TIED 575 EFETA COHBMLICEBNCTE 5 XS, B LIZHT 252D 5,

Azbil has developed a next-generation smart robot with built-in force-sensing technology implemented
especially in its robot-arm and hand to enable tactile functions. We also implemented a visual function using
image processing technology. Demonstration equipment using this robot was exhibited at the System Control
Fair / Measurement & Control Show 2017 held in Tokyo from Nov. 29 to Dec. 1, 2017. Although the robot is
still a prototype, we are working to develop it for commercialization in order to contribute to the automation of

production lines.
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Improvement of Heat Source System Efficiency Using a Cloud Service
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As one part of our cloud service menu in support of building and factory administration, we have developed
and offer a service providing optimal heat source operation. The service is designed to assist the daily work of
the facility operators who control the heat source system. We describe various functions for demand forecasting,
optimization of heat source operation, cloud-linked control of the number of operating heat source units, addition
of comments to items on the screen, and more. In addition, we provide a brief overview of the optimization

calculations and technology that we utilize.
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An Online Anomaly Detection System Supporting Batch-Process Operator
Decision-Making
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In recent years, the need for automatic supervision through the use of process data has increased. In this
paper we propose ~Multivariate Time-series Shape Analysis (MTSA) modeling,” which allows an entire process
to be modeled without the detailed knowledge of the process that is conventionally required. This technique is
particularly intended for batch processes whose operation control is complicated.

With the use of this technique, processes can be automatically monitored, and any detected deviations of
process variables, as well as correlations among variables, can be presented in an intuitive, easy-to-understand
format. Combining this information with their own knowledge, operators are able to analyze the root cause of
anomalies and take action at an early stage.
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Development of a Governor Monitoring System to Support Earthquake
Countermeasures by the City Gas Companies
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The term IoT (Internet of Things) is now common, and gas companies are required to strengthen the
functions of remote monitoring systems in order to solve the problems that emerge in every time when the
earthquake disaster may occur. Therefore, we developed a governor monitoring system (GMS) that has a
function that can strongly support even in the occurence of the earthquake and that the system may be

introduced easily.
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A New Environmental Control System Responsive to the Preferences of
All Building Occupants
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We have created an indoor environment control system that can collect the temperature preferences of
every person in the environment and modify the HVAC settings appropriately. In this paper we describe
the installation of the system in an office building, analyze occupants use of it, and present the results of
questionnaires. Over 90 % of occupants found this system of air conditioning to be acceptable. Since the number
of conflicting temperature requests (I' m hot: AC please! / I' m cold: heat please!) by an occupant within 30
minutes of an initial request was very small, we conclude that the occupants accepted our method of responding
to temperature preferences.
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Natural Gas Measurement Using Temperature-Dependent Thermal
Conductivity
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Natural gas has drawn attention in recent years due to the increasing diversification of the energy supply
and interest in preserving the environment. As a result, there is a growing need to determine the composition
and calorific value of natural gas and LNG. To meet this need, we have developed a natural gas calorimeter,
GasCVD™, which can output a fuel's Wobbe index, methane number, density, etc., as well as its calorific value.
We offer different models depending on the type of output required. In this paper we describe the natural gas
measurement technology adopted for GasCVD, temperature-dependent thermal conductivity.
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An IC with Universal Input/Output Terminals
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In devices having signal input/output circuits, such as industrial controllers, there are cases where input or
output configurations should be changed or added after installation. In order to reduce the number of additional
devices as much as possible while facilitating additions and changes, it is desirable to be able to handle various
types of input and output connections using the same terminal. Furthermore, by having only one signal input/
output circuit configuration it is possible to reduce the number of I/O board types and thus to reduce inventory.
For the above reasons we developed an IC, the UIO chip, which has a universal input/output function, allowing
a variety of signal inputs or outputs using the same terminal simply by setting the register.
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Extending the Measurement Range of a Sapphire Diaphragm Vacuum
Gauge to 13 Pa
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The pressure measurement range of sapphire vacuum gauges has been mainly from 133 Pa to 133 kPa for
use in film formation processes such as CVD and ALD in semiconductor manufacturing. We extended this
range to 13 Pa with the aim of enabling gauge use for etching and sputtering deposition. We developed a
capacitance diaphragm vacuum gauge capable of self-heating up to a heretofore unattained 200 C by solving
various technical problems that do not arise at 133 Pa or more. To make a pressure of 1/10000 of atmospheric
pressure to be the full scale amount, we thinned down the diaphragm to 20 um, and we found methods to
deal with other difficulties such as pressure hysteresis and sticking due to the thinness of the diaphragm.
As a result, the sapphire vacuum gauge can be used in new process applications requiring high temperature
measurement in a low vacuum.

1. (FUBHIC OHEFREZ B 72D HTMEA SIS O TZEIUIH T B 4
PR BB AN DT T A H A T B &M RO S
Bo RPITHERBEZZFH X HIH- SR 2 8 E
T AP RE Ty F USRI BN, EELTTY
FUrROT Y ATIZPa7 VAT —)b, RO T ot
ATIZ133Pa~1333Pa7 VA — LDk v 3 F N2l
JASNT WD, 72720, A9 F) 7D L9 I213Padt v
FHRHNSNBREO T Ot AL EETS (M), F7-,
BLZEFTNESNO 7 0 AR OREFE % BT 57250, K
RO 7 1 £ 2 T12150~200C 0 H CUnE AL o frg 5 1. 22
SN TWD, ZHUSKH LTIy F v 720701 A
T, THIEENHB~NOHMEZETLLE T REY
PR LESEDLD, —HEIICIF45T, B THI00CDH
CINERECTH -7z

VLARE, 8352 Cl3IoT (Internet of Things) 2S7EH X
N, FEEICHAL B TIHEASNEILD TN S, ZRIE
W= 7 ORI B AR T N A AD T EEAE 45 &
HELBIZ, THNAADERE L RO HT2DIZRAEFH LW
THEAPRE-EAMLENTETV D, L2 THETHE
HeFE v (ALD: Atomic Layer Deposition) RALE (ALE:
Atomic Layer Etching) 1 2E# ik K DLW 2% % F
L7270 ATHY, 754 ADIKICAUICK & e d % R
72LTWwhe DX -8R 7 10t ADE ) ORI #]
FCHCLBIREZERE, BV EF /ST F VAR A=
V3B Z2 I O AFEARAFVE AY e W R AUE LU T o #ok £ %
AL Y THDL, Oy FIZHE~OEA R~




183 PalbI 4071 PIREEEZESTDRFE

Operation temperature »
Non-heating 45°C 100°C 200°C 280°C

0-133kPa General use CVD, ALD, Freeze drying, ete. Evaporator ele.
g
B )
S | 0-13kPa - — "=
£ }"‘" m‘“
i | il
& [0-1333Pa

e

i 0-133Pa

0-13Pa [ Etching, Sputtering } New process?

Bl BREEREHOL U MBEREET T r—2ar

LIAN, HIROALED LI IR FOLy Fr 7T ut
AT MLy 277217 T, TatAL I EDY
AIZNVOHIEIED AT v T EENDLEIRDDODH S
(1212) Vs

1. Adsorption 2. Purge
(Self-limiting) et

3. Activation 4.Purge
— (SEIIMItING)  —
Byproduct , o Ca-reaciani

4 One cycle
Cycle of atomic layer etching (ALE or ALEt)
X2 ALEOZ7OEXHAUIL

CDXH %7 Tt ATIE Y IR R O |l A A o 2L 22
FIAER~NOHERE % [ <72 12100C L E, 150~200T o
E OIS BT 2 15 D R B 225t S L B L e b & E 2
bbb, TAENTIE, BEMFMARL600CL Lo
S5 P TS % R R IS BT ADE
NEHURE S E LT, W AT A BN TEH
H7 74T AV HERREXNE I EFBLOZ
DRFREWEP LIy r =V B 535 28124 D,
(4774 THIEEZEE 2B LTEZY, Lal, 20
EHV Y TV A8133P~133kPaZe DT, FERT TV r—arid
CVD (Chemical Vapor Deposition) R ALD7Z: & ® Rk ik
Tt RSN T Wz,

A TIEER DT 7 74 THRIFEEZETOL > T %13Pa”
WA —VETIRL, S5IZ4FTICLW200CETHD
METTREL L7z D TENIIDOWTOHEEITI,

2. 13PalL > DOEMTRBEEZ DR

RETIHKARNZRESLEE SNy Fy T Eb
DIZOWTHIE TS, BEZHOLY Y #13Pa7 VAT —
AR AR E R R L7720 F D Y FL T TS5 0%
WTHLBEND BA, F I L TRE 4 22 Bl ek A3
L7z WL EAM R EEIITE e XAT71) Y A TH
D, ZOREBIAT TFILDATA XV T ThHho7lz2DTT
D2V OWTIRIEICEFEAR T 5,

21 HATITSLDATAyF2T

HWEFALT7750% 5 OMEMS (Micro Electro
Mechanical Systems) > ¥ T, 47 7I5LDAT14vF
YTNET R TH B0, AL TR Y
AV TEBRLT T 7ATEHNCTWEDOT, 2Ok

WCEDEZEELLLTW A T EAHI L 72,

Normal sensor

Applying over pressure
{ex.120kPa)

Vacuum again

pressures(ex.13Pa)

Defective sensor

In vacuum Mensured pressures Applying over pressure

H3 RTF1yxTREOBE

MNCE DB G OME 2R, WHE, FREILZEEHIN
T WL R A v 7 F Y AR KA E SO Z 05TV v Y
INEDPICRELRBRENENNEN S, TOB, 47T
7 I L EE BB OBEIEKT S, IEHE % FEH
JEFLZeG | X SN HED SBEBLS 5725 COREEH
LBRETHLDOIEEEELTERLLTELRD, A
TAY RV THEAETEEMDEIA ==L I o
TeEFLRD, BAWEAREL D,

COXHBBLEP CIEEMmREEZ RS T 72012, &
RPBIROKERE Y % 3%\ T B 2 EHBMEMSE > ¥ Tld—#
MTHY, 774 T7THREFOYETH133Pall oLy
VTIEZOR}ETRIEN RSNz, LTADY, 13Pa% sl
WS 27201254775 0% LWL 5 EHICHAHE N
WS BDDT, OB TRATHHI LA
L7z COBBITEOREIMB NI BHELRL TV, @
BWRETATA v F U7 L2 bDEEZRIIF W2 F FiE
 RIFAE AR TS, O@BRELEML7:E $iRkEE
LT T2L8ETHREDREEIHY, Thooleh
5, ATAvFU I 77 A TOERICE MR 7
0, FEMISICEHERSEAEL, FNSERTAT LD
FETHEHENSNS (K4),

i. : mmpphire detach .
=

tach

Diaphragm

Pillar
Diaphragm

X4 ZXFqvF> FOHERR

CORBUTHF LTI BB IR0 726D 12 4 8 I 55 & 45 il
MICEE L, ZOamE% #E A w5 H o BB 5
L, FHEEICEM 2 DS LIS L) ELETRE TS
%o L LHEAERNL YOS, GEMEREYA T
7 I ANEMENC A EE EHIT 5720 ORI EIEASHIIN S
NWCTHY, HEEREMOEAE 5 LA RH HEENL L 72k
MIZZN S DEBIBAD TN VO THES Ty 58 4k
LIPS RN AANBEE DAL B TENGET 72
O, PMEROEM L FEFHIHAOEREDH 5 —E DM
PROEIITELE L7z (XI5) o T OREIET L) 1 76 Ak ) oD e
EBIZRCOT—/S2AT7 4 )V 5 & LT &, 15 CTLE B 253k
¥, FHT AR TR B AR SHRTELDT
KOREEZYETLI LWL o7,

AT Ay F 2 7 O RIGETE RSN FE A 3555
THNIELZEZON DT, Bl omEz /ML 572
DIHENE A HO72Y, HICHIH %5 XL D L9 1T
Wi O E % I L7220 e E O/ B PR THIGL 720

Cross-sectional figure of
pillar with metal film

Shape of pillar Llip

Bascsapphie

H5 ZTFqvF UK

22 EHAERFUIZR
ZIZTWIHEZADIETC AT TR (LUTF, EJie A) i
6D 75 71ZRT LI FIENZEIML 728 D%
VI MEFNITHIERNTHETEHELDON) T MTH 5,
FRICZORY 7 MZIORF L. EDIE A L&, b OR
LBEVWOTRERMEE R ST,

Operating at 200°C

12 L m

10 ====Tdeal behavior :
=3 ——Typical pressure hysteresis
£
£ 06
fa)
= 04
£
£ 02
H]
£ 00
#

02 HEE——

04 Heating

0 5 10 1S 20 25
Elapsed time [h]

X6 ENeXDOHE

ZOHZUIIPaD L A TH T, mERAFED D
D, 100CLL L CHBEICRB TS, SOITENZEIML %L
ELHITIMBL /272 TRY 7034952 8bH o7
F72, 13Pa@ETIZ ML T H120kPadE 1% FIMLTD
ZOREBNL PV OERIIDLDF U LS RBLRE RS,

9, BEFTOWY SR EBLILZATHAL:
DIF, FAT 772K DT ZADFELTHOT
BBITHENIZETH B,

X7 trYEREAEE

SF), MOk Y F o T EEHL, BRMIER
DEFEV B2 G52 5 X)ICRETLEIE L R34
{HRERV,

F7, FAT 755 EOZEHAOH ZADHEA DR
FEE D AR E N LS L 72,

Operating at 200°C

— 015 L\-“W |
%
b+
= 00s }‘
'g-u.as
# <010 ﬂ ﬂ
1 120kPa 120kPa
013 .
[ W W W W 60
Elapsed time [h]

8 ENEXEARBAOOKIK-EE

TAENTIE, BT Ot A BEEFHIEAHERE LT
LY T NOWBINSL D L) e R LY, &
OYFERDOIDICH ZBEAN % 54T 75 AOHUIHR T3
12DRTIE %L, IMIC4DH T 72545 5% ok
TRy =YL, EHeAZFHMLTASLEHLEFTD
Y F T THREDINICHSI LU HELALNDL L
ﬁiﬁj\ﬁ‘of:o

ZOMHEHLNITE20, Y2 —T 3y TORGE
FEBLIZ. T3, ROBREEORELRIERE
BINIIR o BN ST IS AT DT IR R IR I3
BEAT 75LDOREIEDBG R EE 52, SHICHER
G LTHAT 72 mDIREZ200CICEE LIz 54
779Ad%ﬁ%%%@§t%@%ﬁ@ﬁﬁﬁLﬁLf%
EARE, ZORBTHEARLELLIILELD, ZORE
POBIFEDLLVDEYHF Y T IFAETEIERED
BIENHHETH S,

Conventional center
hole gas inlet

model

9 BAOOHWK-EENHIIL—Y3>

KEFNL520W/ nd O B A & G- 2 72, ek R D
WA KR E EAA046TICH LT REF VDT
70.05C, FEALZIUIHNGLTY 7 MAVNELRD, Zh
FN5.0%E.S. B LU0.65%F.S. L7720 ZOWHDILHIZ
B RIS SN LI TA T 7 T AU IF & EADS
W DRI ENREE D, WE EASHZON ST
DEENEN S,

WIZTAT 7T LDEROEEATRA L7z, FHFRIZLT
—EDETL A (5000W/nd) & HLLROTBAICHG L,
FREBEABICZNICEIVELEY 7 2R E L7,




183 PalbI 4071 PIREEEZESTDRFE

B2 H10IR T,

25um thickness diaphragm

0.7
: Conventional center

EU-G " hole gas inlet i
=05 . .
!
Co4
ki
E 03
.4 H H
= :
H 02 For 13Pa
é 0.1 ___ sensor

o0 i 4

15 20 25 30 35 40 45 50 55
diaphragm thickness[um]

10 44T 75LEAD#HII2L—V 3>

H a2 DOBWE OB TI33Pa7 VAT — VY554 7
75 LES0umD ¥ Y FE T 7 ME#0.05pF TH 5 DITx}
L, 13Pa7 VAT —IVIZHHET B 54T 7T AE25umD b
DIZF0.3pFERY, U HOFHAL Y IASKETFIZZD
PRI L W LSBT E 72,
COBABFEL EINCTA T 7T LD RPN HIIE G
ENTED U HHRIT BEEEATK IO T, W R
fl3nsizbbEzbN 5,
YL EOFEAER D ST A ZLT O L) 2% Tz (K1)
) FARBAL, ZOHBEEG|ET2EEEFZRY A
F72F v o N—=B LU LG Oy i — D NONEED
AL | &R TR S

Q) ZDz, BZRFIELBIITAT 7T 2IEEL:
WA A (~107'Pa) LV H AT 75 LD 7%
HEEIEL S

QMR ELT, AT ANVF—DOLBENHENALTAT
75 LEMNRETYA 77 5 2D B IE,
HLAINHEZEL S THA T 7505585

(4) Zoipa R B, B L GIMURIZPIEE O EE 554
PDSEJTEVINENCR 2 F THe< DT, TICHEDLFETIH
TRV A LEE 35

Measurement gas flow

partial expansion of
sensor diaphragm

Measurement gas flow
K11 EHERTYUSIOFEE

CORFAELTFNIIE e ZFHNTA T 7 FAT
13Pa® &) VWL > D OJE N & FHIIT BB AL B A
MR TH o728V R Do

COFDTARIETIC ADFFIIF % fFHT 5o Bk L7z
4D DETPEATN Z FOMETOD R ) OUER LIRS
N27%, SHIZENe ZADO5AZIHT57-0121K12, 13
WRTED) et R & ISR L 720

Cross section of final structure

~ = =
= — ———
P

——— _-Fl-I_eat exchange

12 FEHEZMREE

13 > ¥Fv7FERN

COREE TR EHI RO 7 A5 F I EH RIS A
TI7IRHERETLOTIERL, WoltAtyHF v 7o
HEMIHRZLTHEIA T 7L EBATITAT 701D
BHNEAT B L Do LIz 5T, AT 75 412F]
ETHHCE Ty TERMIANF—ORHEITHIT L
AR CREAZ WO TIENTE D,

3. ¥R

B AT A v F IR KON R EWRTEEDLELT
A5CICBIBIENHA 7 VABORRE R T
Zero point Shift
O I m | ¥
0.4 e H | —=Nol/ L
03 AR ' |~ No2

02 S . H S NS
0.1 e

shit [13Pa%FS.]

£-03
0.4
0.5

LI EPET L ETT
1 10 100 1000 10000
Pressure cycle number

0.5
0.4
03
02
0.1

T TTT]
| ——Nol|
||| ——No2|
—+—No3L

-0.1
-0.2
-0.3
-0.4
-0.5

Span Shift [%reading]
[==]

1 10 100 1000 10000
Pressure cycle nnmbher

14 EAYA7VHEBRER

133kPa®IE 194 2V %10,000FIAILCTH A7 4 v F 227
SRR, BT 7 MI0IS%FSUT, A ViiFEAL
ZALL W & e o7z,

WIE N ZDKERZ HI5IZR T KD 7-012hE kD
WEDOLOIPETERLTH S,

Final structure

Conventional structure

-

Operating at 200°C
0.5 ;
el b G || e | — Conventional Sensor -
# 03 <eee---i4 — Improved Sensor
= ' ! ! |
Rl R e R 5
£ 01 - i i R SR e
o ) : ; ! :
= 0 , e -
50 | e et ;
g.02 E E i : ‘
503 ) i ﬁ i ﬁ :
“ o4 |120kPa  120kPa | 120kPa
e ; ; : :
0 10 20 30 40 30 60 70
Elapsed time [h]

E15 EAHE27YSREHARE

FRAEE O B &Nz Y H13120kPad E HENHE D
TIMIFEAL AT, BRI TIHRELVWIEN
AT S,

RIS, ZoMo IR EEZ RUZFED2D
DERT,

R YRR

Characteristics Result
Pressure range 0-13.332Pa
Temperature 45-2000C
Sensor output 0-10V

Pressure sensitivity at 200°C | Cx-Cr:1.39pF/13.332Pa
Temperature dependence at Zero:-0.15%FS/°C

200°C Span:-0.017%reading
Zero point drift at 200°C <0.3%F.S./720hours
Output error of manometer <i).25%Reading
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A UV Tube with Extended Wavelength Sensitivity
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We have developed an ultraviolet phototube for our AUDZ0 tube unit which can detect the flame of
particular fuels. To do so, the AUDZ20 must be able to detect UV wavelengths from 185 to 270 nm.The range
of wavelengths detectable by the UV tube is determined by the material of the cathode, which is the element
receiving the ultraviolet light. To detect wavelengths of 185-270 nm, the material of the cathode must have
a work function of less than 4.6 eV. The cathode of the AUDZ20 is copper-plated rolled cupronickel. Using a
thermal process to control crystal orientation and nickel segregation on the surface, we are able to control the

work function of the cathode material.
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Development of a Demand-Response System and Its Application to a
Virtual-Power-Plant Construction Demonstration Project
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The demand response method of regulating demand in conformity to the available supply of electric power
began to gain attention in the wake of the tight electric power supply situation after the Great East Japan
Earthquake. Japan' s Ministry of Economy, Trade and Industry initiated demonstration projects related to
demand response, and Azbil has developed a demand response system called AutoDR™. This paper introduces
the system and describes our virtual power plant construction demonstration project, which has been ongoing

since 2016.
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A Heat-Source Control Solution for the IoT Era
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In a mature heat-source equipment market typified by boilers and cold/hot water equipment, many challenges
remain, such as devising measures to counter global warming, to promote energy efficiency, to minimize the
burden on the environment, to counteract declining birthrate and an aging population, and to realize a safe and
secure society.

Manufacturers of heat source and related equipment are working to make high-performance and advanced-
function equipment that can help to meet these challenges. In this paper we report on the development of
a flexible controller for original equipment manufacturers (OEM) of industrial heat source equipment. The
controller can handle a variety of user requirements, and it incorporates Azbil s latest combustion safety
technology in order to provide a high level of both controllability and safety:.
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