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In-house infrastructure development for accurate measurement
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Calibration and traceability, which are essential for measurement instruments used in manufacturing,
service, and research, and also are required by ISO 9001, are widespread as a matter of course. Although their

necessity is widely appreciated, not many people have a deep understanding of the purpose of calibration or of

what the company should be doing, how it should be doing it, and at what level. We give an overview of these

matters with some examples.
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A new calibration facility for achievement of
a highly stable measurement environment

AR A I Ak K5 BEX
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%:

F—7—K
T?ﬁﬂﬂ%’%, Po—HEUT, REE, ZFEHIME, SURHIE, &9EE

ELM 72D EEHIZR 2 IE LW TN T $4 2 & ASEHEZAS, GHlE 2 6325 O ERRE R EORE
BRECHDIER THUEDND 5. FBE, aHlZHITIE R OWREZI X THERRIE DL IIET )V — M ed o
%L, ZOFHNEVIELHINTWA Z e 2R IE) TAEEICB VT B IO MEREZ e SEL TN HE
275 RETIE, 7AENDPEEPOPALIE MR TEHLL) LTV LEEORIANEZELT, FHllZRT [ELLHE5.
721X 28 L7 B BRBE AN WS EE T DO W TR 5,

To obtain correct results from a measuring instrument we follow the correct procedure for its use but,
depending on the type of measurement, we must also pay attention to the measurement environment. Many
measuring instruments are very sensitive to temperature and humidity changes. Therefore, it is very important
to stabilize the measurement environment when verifying that a measuring instrument is operating correctly
(ie. in calibration) . In this paper, we discuss the importance of a stable measurement environment for correct
measurement and describe the capabilities that Azbil is attempting to realize through the new calibration

facility currently under construction.
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Establishment of a standard supply system for
liquid flowmeter development and quality control

Bl fE3¢

Nobuyuki Sugiyama
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Toru Yamaguchi
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MR35 HM A E LTJCSS (Japan Calibration Service System) B IFFEZ B SAHIELZIEHL, FL—HE ) 51 OfE

MRRIEHERR ) Z MR LTV D 2 L2 FHINT %,

Azbil Corporation manufactures and sells liquid flowmeters, including electromagnetic and thermal models.
This article introduces our calibration facility, which is indispensable for the development and production of
these products, and describes its features and capabilities for evaluating the performance of the products. In
addition, we explain how our utilization of the Japan Calibration Service System (JCSS) helps us to maintain a

of high level of technology and product traceability.
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Development of high precision vacuum standard by means of
the expansion method

i iz

Toshiyuki Kataoka

iz
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225t 2 A UM SERA R AT ZE T (DUF, BERRAE) & OMERH RO ZITV, A LR ES T 542 ->Tw»
HZEDHEDPD SNz, FD LT, HZEETEWIH X5 TJCSS (Japan Calibration Service System) BIEHHE#HE LTE
$REN, ¥ 774 THEIREL 225 2 SPGO ML —H B ) 74 DIEREEICOBIT B I DT E 2,

In order to ensure the reliability and traceability of the Sapphire Diaphragm Gauge (model SPG) ,
manufactured and sold by Azbil, we introduced a vacuum generation system that is based on the expansion
method as our vacuum standard. We investigated the factors that cause measurement uncertainty and reduced
them. Then, the accuracy of our vacuum generation system was verified by comparing our measurement
values with those of the National Institute of Advanced Industrial Science and Technology (AIST) . The results
confirmed that the system had sufficient capabilities. On that basis, we were registered as a calibration service
provider of JCSS (Japan Calibration Service System) in the vacuum gauge category, securing the traceability,
etc., of the SPG Sapphire Diaphragm Gauge.
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Development of a humidity generator for
reliable low dew point calibration

SRS ETEES

Naomi Nakagaichi
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7 ANV TIEEH R I EE B 5HIFE (JCSS :Japan Calibration Service System) 2SHEN. XA LIRIA S, i
FIRAHE ORI T2 R 2L P —H ) 74 AR LT & 72 (RO AR FEPRIL K2R, KR
(H T OAR MR EEAEAQL0 %LU T) OFIRICOWTORMZ AL L —H ) TR ZHel T T&E 720 L LRI
BAL7AR T A RE IR RIEO 0 E R A HBEO R EY T B RINE DT A R D o7z 720, IDEERW
BIEZRFE LT e HIICH 722 HBORF T390, W EIXH62X 0 WIRE RS EEE LB L7,

Even before the Japan Calibration Service System was established, Azbil had constructed humidity
measurement equipment for conditions near normal room temperature and humidity and was able to ensure
traceability. When the specification range of our humidity products was expanded, we also introduced
measurement equipment for low humidity (about 10% or lower relative humidity at room temperature) and
ensured traceability. However, our first humidity generator, which was purchased, did not achieve its target
performance, preventing high-precision calibration. Consequently, we developed a new generator for accurate

and efficient calibration.
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Throughout the world, flow measurement is important for energy management and energy trading, but
Japan has lagged in recognizing the importance of gas flow traceability as compared with the traceability of
other physical quantities. One causal factor, among others, was that the range of services undertaken by the
registered service provider, the Japan Calibration Service System (JCSS) , was limited. The azbil Group, too,
had a need to enhance the standard supply system for large flow rates. Against this background, the Azbil
Kimmon Calibration Service Center has expanded its calibration range capabilities since becoming a JCSS
registered service provider for gas flowmeters in 2003. Currently, it provides JCSS calibration in a calibration
range that cannot be supplied by the National Measurement Standards. This paper describes how that is done.
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A combustion safety solution compliant with the revised JIS B 8415
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The JIS B 8415 safety standard, “General safety code for industrial combustion furnaces,” was revised in
2020. The safety functions of industrial combustion furnaces must now constitute the protective system type
of safety instrumented system. However, it is not easy to bring industrial furnaces into compliance with the
revised JIS standard, and this has become a major issue for industrial furnace manufacturers.

In response, Azbil now provides a method of complying with the revised JIS in the form of a combustion
safety solution consisting of products such as a burner controller, flame sensor, and automatic shutoff valve.
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Creating a compact and environmentally friendly pressure reducing
valve pressure regulator with filter

/ME - HEBA

Masahiro Komatsu
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The user-friendly model KZ03 pressure reducing valve pressure regulator has enjoyed wide use and
continuing sales over an extended period. Its sister model, the RA1B pressure reducing valve pressure
regulator, is designed for high reliability, extra long-term operation, and enhanced stability of pressure control
through the improvement of mechanisms such as the guide O-ring and suction tube. With reduced air
consumption and miniaturization to about 70% of the conventional size, it is also.
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A noncontact distance measurement technique using

a phase grating

B AR
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We developed a distance measurement technique that solves some of the problems of the triangulation
method of optical noncontact distance measurement. In this technique, the wavefront of diffuse reflection from
the measured object is split into two by a phase grating and the generated interference fringes are received by
a photodetector. Our technique seeks the radius of the curvature of the wavefront from the interference fringe
spatial frequency, which is to say, the distance to the measured object. Compared to the triangulation method,
this method is characterized by a better ability to cope with curved surfaces, dents, and other features of the
measured object’s shape. In addition, the effects of strong reflected light from the measured object are reduced.
As a sample evaluation, the surface profiles of a metal pin gauge were measured by the triangulation method
and the novel method, and the effectiveness of the latter was confirmed.
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Creation of a platform enabling the use of the latest information

technology in embedded devices
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In recent years, in order to realize further comfort and energy savings from building air conditioning systems,
the need for artificial intelligence and other advanced information technology has become apparent. However, a
new control application for the embedded devices incorporated into a building system usually must be created
using the already-implemented control application language, making it difficult to utilize the latest information
technology. To solve this problem we created a platform that allows control applications written with general-
purpose programming languages and libraries to be added to embedded devices. Existing embedded devices
can now take advantage of the latest information technology without the need to add a PC to the system.
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An all-in-one HART modem with diagnostic, power-supply,
and multiprotocol connective functions

[k L}

Naoki Furusawa

T % wE HZ

Yasushi Kudo Naoyuki Fukao

I &
Yutaka Kawamatsu

AT

Mamoru Kagoura

A HBhA

Masahiro Morimoto
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The digital transformation (DX) of process automation plants using Highway Addressable Remote
Transducer (HART) communication is underway. In this process, communication problems are sometimes
encountered, requiring analysis and response using a variety of equipment. We have now developed the HART/
SEN/DE-compatible model AZ-1ISHM smart HART modem, which can check the operation of HART-enabled
devices in the field and analyze HART communication problems without using various external analytical

equipment.
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- Expansion Bytes’ L

003 HARTI <> RES3(10#RTR)
F—2N 1 MRI15(10ERTR)

016 {&(Z13Command Status ByteD1/34 k4>
Ik ok

0x00 Communication Status?{&

(141 Device Status?{&

() HART O~ > K3MResponse Data Bytes
DRAE(16ERR)

(15 HART PDU® Check ByteD &
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BB OHARTHEONE 2 EKRT S, ISHMADH
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MTELWEAIRKIBIRT T a— PRV E RSN L
Vo =) YT OEILE S FHRIMEEOIAIV T TITH S
ENTED,

442 HARTYRAAZ—E—F

ISHMZ2*HHART I Y FOZ DR LEITL, I~ FE
VARV AR FRT B, HART I~ FOSRATO4EL FiB
ELBEDIAIVTTITHITENTE D,

4.5 T4—I)UNRIBOHFEHRET

FICT TV IR LR O ENA 2R S
DIZFAVSNAHARTY A Y —E— FOKERETH 5o

K=Y YT T7RLAO»L63FETOMTHEERSNTVD
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SIE SN O EIE FHRT 5,

HART<NVF Ry 7IEFIEOHART FA MCIE, R—
V27T RV AEROLIMIEE SN T VBT 14— PSR
MODINT A=Y GRARVBEGTHRNZEDH D, ZDL
VBB D T4 =V D35 X— 7 NEMEIZH R T
&%,

Polling Address 0
HART Version 6
Manufacturer ID

Expanded Device Type 0x3614
Device Revision 0x01
Software Revision 0x07
Device ID 0x010000
Configuration Change Counter 128
Min.Number of Preambles (Response) 5
Loop Current Mode Enabled
Tag Fvi01

Long Tag FCVi01

15 71—V REZERORFIERETR

4.6 TOLALTHEES

RELEZ7A—=IVFBEEICHART 2 <Y F3 (Read
Dynamic Variables And Loop Current®) Z## ¥ & L% 15
L, HART 74 =)V FE§R OB A (PV, SV, TV, QV) &
N—TEBIMEE Y FF Y= OBEXTERTS, HART
YAY—FE—FOWEETH Do 7 v — MIUTFEF IR AR
(PV, SV, TV, QV, V—7&HMH) DI I 7% FKRT& b,
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14:48:00 14:48:30
16 70Ot XZEHRER

TA =NV P ORARAALZENS DEY " T v — |
R TERTLHIET, IAAEOREICIBEF BN
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4.7 HARTEARIOBERERED

TFuT 74—V R ZHART 74—V N ZHIZE 5
LI, BAOMEERE A —7 )V E L $ICHARTIE
BT TH I MRTLUEDN DD, ZOLE, A
TR, 7Hur 74—V RS EHART 74—V %
2% (LUF, 9288) 122, HARTHRAPEMELTAL I L
ThHHH, EROEMHAEL NI EHE 0,

ZOERONRE LS LS, ISHMIZIZHARTAL =7
ELTEMETHATNARE=—REZREIT 720 THNARAE—FOD
1SHMixManufacturer ID: 0x0036 (Azbil Corporation),
Device Type: 0x3617 (SHM1) D EEBHART 74—V F#%
PELTENMEL, £ TOHART o= - a< U FE,
IEY T TFTITF4A A3 F72(Squawk ) ZHFE— LT
Wb,

WEBIE AT AL, FNARE—FTEHETS &
I E L7 ISHMZ EREDRD DICEMR L 728, HARTH
AN (K17 TIERREFE LY 2T 2) THH 74—V KL O
MBREZEITT S, TOB, HARTHA M SHISHM ~
HARTI =Y FORED G SN L, ISHMIZZEN S % [
B ZETENIVAR Y A% BIE T 5. HARTHA MCH]
By OFEREIFERTEIUL, ISHMIZEZ TOHART
TA—=IV BB R LT, HARTHENWRETH A )
EVHEMTE B,
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BHF OEEER
FIA ZAE—F
Manufacturer ID : 0x0036 r.
Device Type: 0x3617 =
1SHM it e
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B COHARTHAE DT TNV LIE ORI, S,
HARTE AR OB AR MW b7 7 WVRNTICHE R T, ff
WRTWVWTL =V R —E Ay —VRERF D, F R4 X
DAY —FHARTETL & AZ-ISHMZB% L 720 1ISHM
1BEYR— Y=V (VT 727) X
“HARTE 72 (HH#ERR)

-SFN,/DEEFA4 (G #)

SEAS BT HEPUA & TR - E SR R
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OB 2850 £72, ISHMIZ20204E 7y K7
4 v, BXURed Dot Award Product Design 2021 (F A
V) wZ B LI,

HART#EEZFHL7ZPAT S Y bODXILA 95
L, MENTTVICEBL, ML UEETEr —AHS
SIHINT A2 E D TFHEN D, 5181%, RENELEE X
NBFHADEEEE, (1) )TN FA L TOBINASHEE 2 815
NS TNDOIENT D720 D, F— &I FLERRE ORI,
(2) 7 v ML EBEZ R ~OFH, (3)¥R—-Tr—
DIL—W— 4 F—Tx—AYGEEL IV T4 VT KIS A —
YR, (4) NEZEPIBBOBRERE, IR YR
LTWEWEEZTWD,

<ZELH>

(1) FieldComm Group
HART Token-Passing Data Link Layer
Specification (HCF_SPEC-081 FCG TS20081)

(2) FieldComm Group
HART Command Summary Specification
(HCF_SPEC-099 FCG TS20099)

(3) FieldComm Group
HART Universal Command Specification (HCF_
SPEC-127 FCG TS20127)

(4) FieldComm Group
HART Common Practice Command Specification
(HCF_SPEC-151 FCG TS20151)
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RIBNB DI ZIDICERMBLICAY—FHARTET ADBIF

<PHHE>
CommStaff 17 AV REH ORI T,
Bluetoothi¥Bluetooth SIG, Inc. D& EFEHIHETY,
HARTIZFieldComm Group® & Sk ¢35
USB Type-CidUSB Implementers Forumo % il
T
Wi-FildWi-Fi Alliance® & $kiE T,
Windows!ZKE Microsoft Corporation®K[EB X V%
DO EN BT 5B SRR F 7213 T3,
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TASHFE#

NS & 7 A NVFRREHE
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TN AF = A=V arhoR=—
TASBHHZEHS

HA EiL 7RIS
TNV AF =M A= arhh=—
TASBHSEH
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INBERE LD T AV F—FHICEHNT S
ENVEMT AT SmartScereen2

SmartScreen2, a building management system that contributes to
energy management of small buildings

1. (2UBIC

SmartScreen™ i, HEFRMIRE5000m LD/ N HE Y
W 72 EVEEBEY 27 2 CH Y, 19984E DM 78 Bl LLFE,
F 74 AENRIFRE R EV1 Y AT AL EEA ST W5,

WAE, R R AL X O FEBUCH T A0 )
WKEDAZANF - DS ERITELBEIMLTEY,
SmartScreen?s ¥ —4 v M & T AH/NUEHEDIZBWTY, =
AINF—BFHOBEEENEEFo>TV 5, BYO LA F—
HHIZIZBEMS (Building Energy Management System)
EIPIEN D Y AT LW —fRIMED N B3, BB DB
4, BEMS%EATSZ EIFT A MR SBHEMNTRL, B
HFOECNVEHI AT LI T AT —FHORE S8 T
W ERRDLN S,

ZFIT, INBBEPICBIL T AN F—FHOE 4L
LT, TANVF %I 5 HEEZ KIRICIET L7 ik
T AHSmartScreen2% FIFEL, 20204E1H X0t %
BB 72,
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N
300mm
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X1 SmartScreen241#1
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