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Industrial Sensor Networking Technology for Improvement of
Manufacturing Equipment Efficiency
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To improve overall manufacturing equipment precision and efficiency, Azbil has developed its K1G-C04M
high-precision position sensor controller, which is compatible with the MECHATROLINK-III open field network.
In this product, a problem involving previous analog output position sensor controller models was solved, and
sensor instrumentation was optimized to measure at a rate of up to 250 us and a resolution of 0.1 um. At the
same time, the constant periodicity, high speed, and communication monitoring of MECHATROLINK-IIT made
the controller compatible with manufacturing equipment with higher demands for reliability.
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The strategic use of the Internet of Things (IoT) has been increasing rapidly in the U.S. and Europe in
recent years. Japanese industry, government, and academia are now starting to follow this trend. Equipment
management is one area of use for big data in the manufacturing industry. The Japanese manufacturing
industry is far from its infancy, but there is still room for improvement. Current objectives include stabilizing
production and ensuring safety in processing plants and continually operating factories. Although effective
preventive measures are imperative for securing the performance of equipment, eliminating malfunction by
means of a standard TBM protocol has proved to be difficult. The BiG EYES anomaly monitoring/detection
system described herein can learn and recognize the neutral state of a factory system by analyzing big data
with a fuzzy neural network. It is designed to prevent problems at manufacturing plants by predicting and
giving forewarning of any irregularities in the system.
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New Differential Pressure/Pressure Transmitter Diagnostic
Functions for Higher Efficiency Plant Maintenance
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In recent years, the online monitoring and diagnosis of field equipment through device management systems
utilizing FOUNDATION Fieldbus and HART has become popular. With this development has come the
expectation of improved plant safety, safe control, and maintenance efficiency. To meet these expectations, we
have developed a differential pressure/pressure transmitter with diagnostic functions designed to increase the
efficiency of plant maintenance. This paper reports on two indexes that we have developed, standard deviation
and pressure frequency, as well as the results of experiments using actual flow. Our diagnostic functions enable
early detection of problems in processes such as impulse line clogging.
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The era of big data has brought with it increased expectations for the operation of field devices, such as
the ability to detect irregularities from a large amount of data and the ability to conduct condition-based
maintenance. By strengthening support for HART-IP and other standard communication protocols of the
FieldComm Group, Azbil has developed a device management system with support for a greater number of
commercially available networked devices. We have also improved the system’ s user-friendliness and usability
with features for all field devices in the network, such as simultaneous real-time display of time-series data
from multiple devices and functions for utilizing historical data. These improved capabilities for utilizing data
from field devices have now been implemented in Azbil s safe and reliable device management system.
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Building Management System (BMS) users range from beginners to experts in building management
operation and system device operation. Based on Azbils long experience in development and sales, savic-net G5
was designed and built to be a BMS for all levels of user. The main difference between it and existing systems
is the consideration given to user experience (UX). Rather than simply adding more features or improving user-
friendliness, we have aimed at developing a BMS that improves the experience of managing building operation.
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Cloud Services for More Efficient Building Management:
Overview and Energy Management Functions
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Azbil has developed and launched Cloud Services for Buildings as a supporting system for building
management. In addition to basic building management functions of energy management, facility security,
and tenant services, in the future we plan to include assistance for heat-source operation planning, demand
response, remote control, and other features in the system. This document presents an overall picture of our
cloud services as well as the related energy management capabilities, which we developed as a first step.

1. [FUBIC

AR O HGBAR HA D5 R MWIE A 7 T DI X
N, RERIZFHAENTFILOPCTHALC W7 7)) r—
TavRTF = EA V=AY MEHTH YR ELTHM
FARMT B 7 T P — A HEEFTOH5WHEZ A
TEBUER L TE TV,

—7} T, HERIREEALIC X5 & SN AR EAR R A
%, EREROBZEOMEIZDIIRPEMRTELNDDL
LT, WERL NV TOCODHIK, BT RVF—HRKDS

NTW5B, ELIIBWTYH, WhWAEIL AERH GIH B
iR PRGBS I2 Lo T, cozﬂlfﬂj%@%ﬁi%%‘l%wﬁ—
BB ITONTEY, ELERICBITAT AT —
”&ﬂ@ﬁ%ﬁf)‘iﬁﬁﬁioféfb‘%o

ZOEH HRWOHT, 1EHOBE BN 2 G LR
T ARIVF—FHET V20, EIVERICE D 2 FE
BB O BRIA ZIME SRR EDRE & e = — X250}
B B720, TANLF—EHEERE, NI E AR,
T M- AR FEEREE L[ EvmiF s Ik
P —ER]ORFEICEFL, HIHELT, T AVF—EFH

(EM) O —¥ 2% BIE1L 720
AFTIE, ENATZ I R —C 2D & FKGEB LU
IANF—EHERICOWTHNN T 5,

2. EmEF7 77 R —EZXD2F&

BUOIZ, 797 Py —EA0E, 85 FofEMr
WZDOWTCIHRRZ BT, 757 K —VYAOMEZ 15,

21 59K —EXOHEE
79 R —CRIZDORMILEDLP D, KPILTKD3D
DIEDNH 5

(1) F{EHOEE

A5 —2v VN REOH L, HOWAYKNSFIITE
LTREEL, WICRFTOT TV r—v arRiEHeE T
ELMHESEZEZTEDL, T2, BHETABEOY—N
TUHT 720, WERHIERONAREL 257200 Th
{, RERORPF— ¥ 2HEETHIELLTE D,

(2) AT LEBREDM L

VAT LAEBROBEMEN—F L GEH T2 I TEHEM
BomERRRAD, &5, F—7tkry—%HHTLHZ
LT, MSEEERL R 2 T4 EE RO LNV TR S
ZENTED,

(3) A X MR

FHFZIL, 77V —vari2RHT A0 — N
DIEWBE R 2 A T HLEI L, MMEEE T3
F—C2EFATEL, T2, T—NORTFREWEZ 2
& N=FT o7 ORI A N 2 RIFICHIN T 5 2 &8
T&5,

ZDXIHZ, 7ITFY—ERIE, ZOFHEENS,
FIRZ I 272 A) v b ERETHI LD TE S,

FlfEEDB £

» ZERFIEBIRE CBPE D TIRH

o 54 L) —HERENLSR

o BAOERBIR TR — RERIICHTS
o B/ IUHRBESIRBT) (A ANOHE

SATLERREOm
o TATA-FIBICL I IEE N, BtFal
FLOER
o PORN =S SBRTFERREOM £
o SAFLATTEALIC L ZEEUZ I D8R

JR MU

o FIREIA OB, (L

o {RABLAEHIC LB\~ KT 7 I SO i)
o ETHEED DR hOHIR

o SAFLRSFHEROR MO

1 779K —EXDER

2.2 S EORERT

KIZ, TRAEVDEN VAT AEEIIBIIL7 57 K —
2D MBI IZOWTIRAN S,

U Y AFLAFHETREL TV ARG R — 21213,
TSIV D223 & B - W 3 2 P BEH S 27 A0 H
BRI R DN T v 7 F — b A= 3> (BA) VA

FLAEDL THINEF—I)a— g ALEBED
MER RIS DAV TF AT —E AN H B, BAYVA
FABGI I EM- ] s oo R R L, av
PN T A= AT, FTHH-F0M, LR,
PRI, RIRMGE | e volzY ) a—Ya v EREELTY
Ao LaL, BIZIE, avHnvs4r 7 —ER2B0WTHE
A EDTTEETITHIE, EHLTHIIRITIRIC
WS D) 54 20) — e R Z BE LT LE S a8
Hbo T, 77K —EADBEIGH-Fi 23 =
EC, FH-ER SR E TR Y — AL RIS
B2t T ENTELLEEZ TV,

RREEHZ AT A
BB Bl bR

e

S-SR
74

EibmEiF
J3I9RY—ER

BET-Y -

(KA 3(6 - 57

2 U739 RY—EXDAMES T

2.3. 777K —EXDOBE

ZZTIE, BENVETFZ T R — A0 &R 2 0
LCHHIN72DIZ, ERFIHY =R RERKRE, ATLH
WA AR T B

FTFIELTETAAENVICBITLERFHY -V %K
TRT, A T4 ANV TEH R EER, Ev g2 it
WA —F—, BV —%2327 57 P —E2A0FHE
THY, KAy —TH—E2ZFHTHIET, SHNHR

B IR B DD, TR E— R AR B
HIENTED,

2 Lk &
- . ) - i =
E% S PAOEEEEEERTS g
= (Rar
.t“‘ *‘ - LS - |
FEREATHITTS %y
t‘\‘-‘ ATRER- 7L
= Py FIINIAR—T)
B o ’ i
: 1 If? : :
s 1l 7
- b "!‘, -
rREEARTD = £
et TEEEH SRLHEEEETS

3 ELFAEL->




KIS, FZRREE —RICEIL 2,
£1 EBHE-BE

BRI o
EM . EEEEEE /54 TRy
r-we | HTRRAMC  gmen (ENA-F-271)
—_— HAF-
. -/ ST
k] B R EaE GHN
i - REZE
R R D
LCCHR REIREEE i
RRIE =
~ RIS 952
op HIi/lC0,  -COPEIE AL -5
maws | &2 -CORYSy Ml (eLERt)

- FBEVWTHIE

DR -DREIDHERE
seviianz | BOREER e i

* 2016 1 AREDFETHY, SEEBOFRREMENIHNET,

75 R =2 LICHMA LI AL F -5
(EM), 7F ¥ —EZ(TS), i&fiftais s BM) o
fiiz, % EH(OP) %, ¥ FLAKYZ (DR) ZRED
P—CARZ2=DDH b, HBIIET(20164E17) Tld -+
VEF—EH(EM) DAY —E 23 E27-TEY, 20
DOP —EZARXZ 2= 135 BIARIETEL T FETH 5,

BV AT LR 2R

ELEFI5IR
$—ER

IR T4

Lo AERER
- / ET T

— T"’\a% \\ FACN H5RE S~
= EROI(IP-VPNIE)
/ LilE 75

- 7238 R
- TRLA—T AR

~TRLF B

B e o iy

- SRR

4 SRTFLIERK

MH#EL, A=y aRHLTr I Ny y =127
AL, h—CAERFHTE, LI, EVHD
HREHS AT LEZ ST Ry =D RS TEBY, ¥
VHNOTERREZREDFHITERE 7 77 My —I12%
%,

B, AHEPRLLTY IR —EAZFIHTEL X
NZHREH S AT L L7 5 ey —RoiiE 13
HLAP-VPNH) Z FHWCTBY, FUREH T AT ANDOARIER
T e AR KRR VT WS, 2, A 08— MR HD
ARIET 72 AWK LTIE, RIETZ 2 AR B3 541
MAZEAL, KUBHERERELTN S,

3. IXNX—EHE(EM)

EIVANTZ 59 FH—E 2D T R F—EH(EM) I22oWn
TN %,

—HEZ, ENVOZANVF—EFINLEL SN L REREL,
ZOHBRPH BOMMPAIZ Lo THRE-TLD, AP —ERT
X, FOX)BAHEZEDO Z—XICEWKITIER 5720, DT

EVEBEBOMHEICEMTBEIBITOSORS—ERDBEFE —2fRETRIVF—EIRKEE

D2ODA= 2=, KZFA T ar #HEL TV,
B EMX—Yv7
B EMZFZ,8—}
B KfEtrTar

31 EMN—=2 v

EMRX—Y v 271, ZAVF—EHAEOR 5L L
THAZ2—Th b,

ELOIpVF—fEFAEOMEE, BEMHEOLELRED
e iR ftL, TANF—EHEBLIIETL, T, T
AINF—HHOEMETRITHHESIHMEILRTES
&9, 7I97FREHA L,

311 Hyvak—K

FHED, FTHICT20O0Z0Fy v aXK—FHET
Hbo

BeAGEBF I TTAVF—FHEDDIZ, BRI
VBB EMELIRCTEL L) LT V2L T %,

W, RO AVF—1EMRZT TR, R
LT REMDP SR ESNLEMTED AR T — 7 HFRL
Twb, @B 7—%1k, oz AV F—fifHEoF
HCFH LTV 5,

5 HyraXR—KREE

R ) (M) SR BAEE DR,
Tl R =R

T AT 3R L O T O RET i

G HDCOHH D HEE & BIRE X TORBILH
FAEOCOHR RO HEMEE 5 H E TORMER

®Oe O

GRIGFMNBEAY P IRNEEANAI A X TEH L)
LREREEZIRM T AT ETH S,

31.2 FEBEHERE

TR 77 7OHMMEM T, FHEE LIS
DHBEPMHERTE L, ANENTHETLIRRKEIOE
HEAMELZZT7TH D,

F72, FHEMEIES30 ML CTloDH 5 7% FRLTH
D, EHENOBRIMEETH B3005 L HM 2 EbETE
RLTW5,

s @ | ©rmon | amn-
1993847
RERS Wl e en
1 mm
vi 8 €
™ S ||« eeweax
= / - Ivia
S — Lo
= — NREE
0 AucrE) 1van
2 - =
* 10 B(PH)
S e M
Y - ]
3

6 BETHI/I7 (AR

3.1.3 #HEEETHE

MIANF—MHEZ, 1R AVF—2COHE R,
I L2757 Th b, TAVF=HLCODHH
ZHHELTWA,

IANVF—FER L, TAVE-HEIL, BY-KEZ
LICHREERTELDT, TAVF—HHRORIES
%L, WROMGAIZ X BN G A TE S,

ARMS  BITAF- —RIFAF-RE
I @ | ORMON | kah |

BTRLF— —RTFAF—BE FIC2H e e u

a0
— 1mne

7 REEREEIIT I RIXNX-—HEH)

M7 757k, TAVE—fEHEOBEMEIIET TS
MR RE N TE S,

o1, MM FIRBEET, 8D LI ITRERYI S
57 TR D FEBE I TR R TE D, M8ERLE,
SAEBEOFEBRR L OB LTBY, TH(RRAE
IRTRIEERE S T T HRA TV BER) WIE A M H
Bl 2 B LTS ER 5D 5,

IR @ | ©ARoN | dun-

BIFF— —RLTLF— BN FIC2H -t AR

& o 1uman
o riegn -l
= [ — =

8 MEBEFEEI/I7 2HERK)

THOBMBEO G2 LTHh DL, MSTTHOF—% %5
RLCTAMEBRIILzDE, 7570 REN I 7123
5L, RODXH%b, B KEZTLDONREHRTS
&, WEEEICHRTCFOfiHE (RIDM 7 I 70F LY
W) OEEHHIMLTBY, AT AT KO IIK
DL TH D ED DD,

{

-0 ) | ©AMON | -

BITRLF— —RTTLF—BN FIC2E
e, & 2m1s8TA | wm-mn

20157

Mo #HEBEFEEI/Z7 (AJ/77 2HEER)

3.1.4 HEMERMT

IAVF—HRTED, TAIVF—fifEZFRLS
F7ThHbs

WY XE L, TAVF BT EICNRIHERTES
7280, I 70ORIREMN T I 7O HRZLRELT, T4
V=AML 7= A QIR 5Pr, &) OB/ G %
THZENTED,

WEME  IFAE-ERCE WK
0
1 733847
BE FALYIRTI— wlw en
eSS 1 .
' en
=
/ 8 A
— -~ 7mumn
I =i L
. ;
- L
axom wnea Bl
a 1am
S om
I -
=
P
ML fEem o
o i om m om N
| ]
- I | -I | I
:

10 HEERTZ7 (B#))

3.1.5 FHlHeE

EMR—=Y w2707 57Tl BROTAREOMAREIC
DV, YHOFUMEHREEZRRTLEIENTEL, X6B
JORNOD TV —DW7 77 B FRIEREZ ZRL TV,

TN, TAEVHBEOMNAHEFR—ZETY VT
(Topological Case-Based Modeling: TCBM) % f#i FH LT
W5, TANVF—HHEOERMEEALTHRT—F%2dE
WP 2L, SSICIHIFEFVOEEZ247H 2
T, FEOM FZH->TW5,




316 AN Fv—%

EL O ANVF—fiwes, FUEWHEO AL F—
RO FHHEE EOREREML TS 12K TES 7
57 THhbo

PIHEE KT AHZET, ALANVF DR EDOF
EHL0ERTLIENTE D,

3.2 EMIXZX/N—)

EMIF2/8—hE, THAILVF—DEELRT—y %%
YUIDEMTDOA=2—Tdh b, LHOIWNI T 7%
TERLCE D 7T 7ERRBED 1T A, ST EBEBHICTHLA
T MERBEHEL TV,

3.21 Tk

Web7 57 ET, [LEOSHHZ S 7 %K S %Mk
Thbo BAYVATLANLT =9 %57 u— KLU
TR Y 7 MCHEETLHED D, RFILTITTRMER TS
ZENTED,

7 7120%, BAVATLAOEHIMEDZA, EHEE o
TTPOVERLTBWIARER A Y FOEL TR TE S,

RKY—CATIER TEL T T T7DO—EZLTFITIRT,

#£2 EMIXX/N\—NCIERTE3Y 57

737 A

X e & REREEh, Y @hzstAEE LTRR
T3,

BRI JII7DOMIRIEIT AR, RI&, &, TEE,
ATF—2ZAN5RRTE, HAEEDET
RNCED,

REBOBRIT-2E2RTT 2, (1

BET—2DBE, KRR 1EPORRY
REBRINT ST T&3)

KRB AHZPZIZA RN TE,

E-UBADHME EICRILD,

[ & BHOEHAENHEREERRT 5,

EXNTTL STRIEDREAHERRT %,

mIZ7 SHRAMEDLEEERRT 5,
ZRMRHERTRT 5,

SRR XEICHEERE, YHICHENBEER
EY 5o

FHElfEZBENKRESICLISTERITL
=y 7 TRRT 5,
REEYICEHAIEDER % IBIE T & 5,

HoHPUHREL-BE@FEEAEER
fEEEIR Y 5 7% BFICRINT B0
BiZMEIC T 3EHAEDHBE £ /B TE 5,

(%) BERFUY—XFTE

F20Hb, BMERIZ S 78, BARKIZOWTRA
T 5

IR RGN 777 Cld, RRYIT—% &2 K TUEG &
IRTE, WEOWMBEILKLCHETLIZET, ¥—2&
NG EVIEHATE S, K11TIEZ64 A5 ORERY 7 —

EVEBEBOMHEICEMTBEIBITOSORS—ERDBEFE —2fRETRIVF—EIRKEE

ZEFRLT WD, B FEOATA T =% lETH L
TEAUMZZYALIENTE, K12TIE, LAKOE
f"ﬁﬁ”?“‘?’%?‘:{ﬂ?bfb\éo

EABOSOr-tZ A =

MyZaA05 10082 BRWHE (RMISRT) i
Lok (m = omm

10029 SRENE (EEEFRT) =

MWWW ’W‘k ™
WMM | )

1 REBERSIT ST

SRR

Ermiosory-£2 @ =
MyZALS  100@% FWRAM (RHERN)

ERRzm]

A
\m/ -

WWWMWW

1 Mm wa ml

W70 U L gt o

1002 ERRVNE (SEER) o

HIH

W EERSE — KK — ESBL

12 RERRSIZ7 (BBEARTR)

BT, RAIDOBOBETEMEEZRETLL
MHTEL, MIBOEHCEBELARIETLE, HOERD
BEEWDPMBOBRICHN, SHROBEELHERTLHI LN
T&bo Tz, AWHMETIKZLLMHETH %,

vr(Els m a

SSimNE FEH =

E13 &

3.2.2 LAT7MERE

BRO 7T 7 RRFICERLTHR LI nwE W) T2
BA, VAT MERREZNE L. 73R4 ETE
IRSURET, 7 7O K& R — b5 5,

B2, RADIHI BT S5T7%WR5E, 1HOEIEH

HOHEBEFATE S,
O =EEIEHER HENCRE)
@ =ZEEIIREHER B TREE)
@ MBI R
@  MBIE)

ENmiosory—£2 A =

MyZALY  BOEESE  BRREN (AEREE)
Lok m (= m[m

SRTNH (AEpRE) SRR (EREE)
.:||“| I li |||I|
T L ” ||||||| lin

— SRER W o N O R R D2 ol M io0Ew M 30RW

PRI AT WRBALE

o, O

Lol LU BT :uc ™ ioome M 30ma

14 LA 77 MEEE (757 4 HFRR)

33 &EASVar

3.31 ERRETME

EMN—=Y w707 572 BMELTE T AV F— 2 &L
TH, BHRBEIEACLTIEERY 2V T THENR
BE 5 {U4RC & 2 X9 AR i 2 R LTV B,

A1, PENRS EH 5 (Predicted Mean Vote:PMV)
fEZ ML TS, HOPUDEDLAERE, KR, A
Wit F UCEMIEX Ml CRMHI L 22 E PRI E % b L ICPMVIE
FHEIBL, BEESIERLLTVEI LS LTV,

5 ;N;i?l‘! zx.‘::ﬁr 5
g .|
‘ =l Nn
‘ ﬁ»mﬁii
€ I P
4 z=0E. "
- ‘ =L
4 -l

15 EARREFM (RIEOHRE M)

BAISTIE, 1L 13H i ) 52 PN D R BE FE & 22 P 2 oD A1)
ZHEATE Z>o

2015512A21H(A) 1 uma ‘

oy
(s | i 1 nowx
20 10 18 20

EEE (R

16 EFAREFMED (KE—5)

H16Ti, REEDIHOER ZMHERTEL, HISTAR
'I‘J&ﬂ:ﬁrﬁw)Em HoT WA, FOHD RN e B 2T 3
THIET, NPRMEOXMEEEE TE 5,

3.3.2 Rz3tarr v

EMR—=Y Y7 DTG TRIFNF =T =%, CILDK
fEERWEBY A MIABTAHEEL LT, DTORZ 51
arrFrYEHBELTWA,

O SREEFITIEHRER

@ WEWEBYA Mayy o 7§24t

@ FEWEBYA bally 57— & et

SefEBITTTEMFE R TIEX, Microsofti ®PowerPoint™
2, ZI97RIANF =T =5 2P ALT LN TES,
#idPowerPoint* TAF A F¥ a—xHHISHwEL, V%
NWHAF—=VELTENVDREEHE T TLERTE 2, A
IRNVF—DEGER T = ~\DLD5,

A k>3-

BYIYFSYA e

=

e

17 REBEFERERETT

3.3.3 EMZHRLIEH:

EMZFEILENE, RO VA FiA T 5BENT O
THbo EMX—2 v 7 2R3 FR L& IR L

TWwh,

EMR=Y 9270757V, #EHLTWLEY S
)v—fé\ﬁm:Lfr\)vﬂe“—ﬁm%@ﬁffﬁﬁf%Zuo $72, %
ELVDOIANF—F— D% HI8D L) IZHE T T
ZEBTXS,




-

18 ZRRILEE

4. BHUIC

EIVIANT S 77 R —EAD &R EB LT AL F -5
REZ M Lo ATl BICHABE MO R Tk~ 7
B AL STHZ T P = AL W) SRR
TAHIET, MRagdaE B M 2 R E A IR T
EHLEVIHIRA)Y MDD G YA L) —LfiliETR L% 5
Blgn72012, 779 FORMEZIENL, A7y TH%E-H
W) 2% YR LT, o e D, BELO
R N— =40 55 —EAZREL TV &2,

<PEEE>
TCBMI, 7AEMHRRESHOMGETT,
PowerPointid, “K[E Microsoft Corporation?®, KEH X
O ZDMMOENZ B 25 kR 7213 T

<FEEHPTE>

miE EIVYATFAA IS —
B FE AR B 56 350

N FREE BV ATFAA = —

B FE AR B 76 35
e JE YL AT L v INZ—
B FE AR B 56350
i s EV Y ATF AN I Z—
BASEAEB B 56350
He 19 EIV VAT AN I8 =—
R=TTAYTARRT Ay M= T4 T
Wk f& EIV VAT AN I8 =—

NI T AT RERRGE— T4 2 T

ELEREBOHEIICEMIBDENOIT OO —ERDBEFE —2 4 RE IRIVF—SIERHERE

RIZARAMETAIFIE B0

CIVEHSEBORRILICEHBR T A VIl )
7 5v% K9 —¥ ADPiF
— A IS 2 39 57 F > MY —E ABERE

Cloud Services for More Efficient Building Management:
Tenant Services for Better Living
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Azbils Tenant Service Server, an application for tenants which has been a part of our previous services, will
be provided as a part of Cloud Services for Buildings tenant services from now on. Cloud computing improves
the features of our services by making them more adaptable and extensible. It also improves maintenance
and strengthens information security. This document describes the tenant services function, as well as a new
air conditioning system that responds to tenant feedback on temperature, which is being developed as a new
function.
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We have developed a cell air-conditioning system to meet the needs of small and medium-sized buildings.
Instead of the conventional air-conditioning zoning method, our design applies smaller cells for more precise air
distribution. The system is composed of diffusers whose direction can be changed, air branch units enabling
air volume control, user interface units for occupants, and controllers. The system allows control of the air
volume and direction to smaller spaces than VAV systems or variable refrigerant flow AC. We analyzed the
relationship between thermal comfort and airflow volume/direction, based on theory, experimentation, and
simulations, and applied the results to design the system’s control logic. Based on the occupants “votes,’
the control logic maintains a comfortable environment by adjusting the airflow volume and direction and the
temperature in each control loop, providing finely tuned airflow control with a high level of usability that
eliminates any user hesitation.
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A Process Inspection System Using Thermography
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Packaging of plastic beverage bottles and cans is done on a package production line which constructs
cardboard boxes using hot melt adhesive. Existing quality testing equipment uses a visible-light image that
detects only the shape of the hot melt immediately after application, leaving uncertainty as to whether the box
is actually bonded. Instead of using a visible-light image, our testing system processes infrared thermographs
of the hot melted cardboard bond in order to judge its quality.
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A New Pressure Sensor Structure with Minimal Enclosed Oil
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We have developed a pressure sensor structure for small pressure transmitters that we believe will benefit
process automation, factory automation, and various markets such as the sanitary market. The pressure

sensor structure is equipped with a new pressure sensing

element with builtin overpressure protection. The

new pressure sensing element has a pressure introduction chamber both on the top and the bottom of the

sensor detector, and contains only a very small amount of
Minimizing the amount of oil minimizes the degradation of

enclosed oil as the pressure transmission medium.
characteristics caused by the ambient temperature,

allowing higher precision. The amount of enclosed oil is reduced to less than 10 % compared with the existing

structure.
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Error Minimization in Ultrasonic Gas Meters for City Gas and
LP Gas
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Changes in the gas market can be expected as a result of the revisions to the Basic Energy Plan announced
by Japan' s Ministry of Economy, Trade and Industry in April 2014. In this context, we have developed an
ultrasonic gas meter that is equipped with pulse output as a standard feature and is compatible with home
management energy systems. Depending on the area where ultrasonic waves propagate, deviation in speed
distribution is a known problem that can result in measurement error or decreased performance level of the
ultrasonic gas meter. With regard to this problem, we report on the achievement of improved performance
through division of the meter' s measurement channels into multiple layers.
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