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Optimal indoor environmental control of thermal comfort and energy conservation
with the HVAC system based on the learning function and the optimum multiple
objective process

— Environmental control measures aimed at reducing the burden on the global environment while
retaining the functionality —

Hstart LR FH Hstart LR R R4
Haruka Ueda Chosei Kaseda
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Indoor environmental control in buildings requires the ability to adapt to changes in situation not envisaged during the
initial design as well as to changes in the purpose of use subsequently required. We have developed, in joint research with
Keio University, optimal indoor environmental control of the thermal comfort and energy conservation of the HVAC system
based on a learning function and employing a multiple objective optimal method that responds to changes in the
environment. This paper describes the general-purpose framework of indoor environmental control constructed through
our research to date and offers some application samples.
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Air flow analysis technique for advanced indoor environmental control
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To achieve human-centered automation, which is featured in our corporate philosophy, we have developed diverse solutions
including ventilation and microscopic airflow control systems, for the environmental control in buildings, including
computational fluid dynamics (CFD), particle image velocimetry (PIV) and tracer gas, and to analyze targets. Some of the

results are then used in product development and client solutions. This paper introduces three results: duct air flow, fume

hood and animal cage.
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Development of a sensor/actuator that improves the efficiency of
the workplace preservation process
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This paper shows the Intelligent Compo that we have developed for the purpose of collecting and accumulating data on
air-conditioning facilities. Unlike conventional sensors/actuators that use analog signals, the new Intelligent Compo uses
SAnet, which permits more information to be communicated and makes easier the collection and accumulation of data on the
facilities. The collected data can be used to help create machine ledgers, to predict deterioration, and to detect machine

faults, all of which in turn improve the efficiency of maintenance operations.

1. (FCHIC

LR A E O LI TTHOE M, B LA F - A BT S
72DITIE, 22 S A A AR DR 2 ME I AT R ThD, LA LB
WREFEEETFEECHSTOBRZER L ENITD
NTCBEIEE VR,

FZTRUVFRT I F 2 T =B OP{ERIHEST T — 2 DA AL
ETOREHNELTIAVTIV bV E™M | DR R EIT 572,

ATz bV R™(HERIEH Y T F -4
FZE RGO E DR ST VK-S /b K BIXNS) 1T
FHOCHE T — 2% 55, BT 220 TE5 a7 —42L1d,
25 WA OO 3 i R0 B A st R i o R s £ 7R 9,

ZDAV TV 2 VAV RMNEBAY AT AMTHA AL HERA
A[RE7E 573 7 — 2 DI, E A nT kL § 5 28T, %2
R B B OB B B MRAE RSB R AL TR, 7 A L MR T2 8
HKoLilsb,

2. A>TV AR VOBER T Ty T E
5

AVFIY VNIV ENDRG T4 Ty TER A DL PR3 3,

21 @E@mII1FvT
OFENTLLH (K1)
FENARE Y
ENELREE
@FIMHARE A (X2)
&0 Mifi AT 24
& Mifi ARIIRE £
£ MBS S35 g o
@ELALEHI LY S PEESS (1X13)
@FEBF (X4)
TUOFNVER AR
T o T4 IVEBY =5

— 18 —



1 EARtEY

X3 EfERLERERE

2.2 45#
O, & R e

WRDY YT oF 2 TR F NSNS
CAAVEXE) AR B T — 4 G AR, A AR
R A RO,
@7 —#imfEHEe

KEDT LR ETHIBEDRD D720, Y%/ T F 11—

BISREMEREHFLTI LA/ TI/F2I-2DRE

( TBIRLE A DA 72 T o HEHAR & 72 )

6 fERMEI—J/O5 | EEHR

Cz; e e — f;a)

K7 A2FUT IR ™M T —EV)ECER

O T — 2 I RE

AV FNT AR RO T —#1ECSVT 7L el

QR VAV MIOVAS AR S IMEL LN - tat g W - |

ZEHKDL-5VR4-20mAHFOTFusZ512Ub0,

SAnet(FEIEAZ ) (K52 M) 12k b7 V2L G T
NEEANE 7 TRy (RN
@B itE 1.

SAnetDFRHTEY Y /72 F 2 T —A G LAk,
05 [ Xl (X6) TUA G TEAD 72/ A A i LT HE 2
DGR T (X7) 12 TES,

V0G| EAAR O E IG5 BB L TRl L
7o Bl TSR E 257280 B P, ST I B S O AN Tk
=TV BREED LHREM B LSBT S, ORI
SR E 2 72030% DA LA EE 755,

15 (B R%)

1E PR 0 10~30m (—fikEHED S
WEHE : 1200bps

Beli b2k 1R TA

BB : AC24V+10% 50/60Hz

X5 EfEfRHR

el A OW RIS A B IRE KT ZOICHAIL, Mz od)

A Jig JRE R0 W R R, 25 AL T 0, 7 4 L MR A, BB A AT U
FH$ 2, A=V %X8IZiTHKk T 5.

3.1

[ ERIE LRI PCTRS
7OBBRAIRER
FHREG LT, THILMEE)

PN a/_l.!» —-gz.i_@u a
8/ :

ﬁmr-af

| o

Twich—

X8 a7 —2UNE #ER

SRR

EEBIE DA
Wt 7 — 2 L EO RIS 4> 72 F 22— 22

SIS S SEPREIR T2 S RO Z S

=S AANEZEZ FIZZNEDOFERE AR 45720, Oflif

BT A O P @ fE T2 A% EOELT LI O3 ZME A
] e 2 B IR WS 2574 538D 1200bps K M 5 SAnet
@ﬁméﬁﬂf‘:o

— 19 —



azbil Technical Review 2008&F128%17S

1200bpsDICHGEAE D723, W 1S 1 R I3HE R 2 B IC & 4
el B d | 1 N S o & ok 11 71 Wb A -10))
ZE ORI N A Z LIk B a2 E R OMENCE
5LTW3,

F72 GE R DN LCid, B IR, WS LG 5 AR O

=7V EMELBEIZIZEN T —T LR IA AT D —T

L EEEBNRICEDEY =R r =T L EFHAL OO
SAnet TI&, HIIBDr —7 L KDE LAl ACVVRVCTEH D —
7L % VR SR HE i ¢ AU, R T B3 58 17 5720, i THH R
IAMDAKIRE L > TS,

3.2 HEIAOME

2.20@Q TN PEO BRI BN T AT L Y4 53—
TOBTARU BB TR N2, B0 FHD A J18, i h
RO 7 DA PER TE S B D T IRy 2% V5
Z&ll85, ZDT IRy AEH T 5 Z & B R 3L 5 T 4
26 i (B ET AR 2) 12T BZLIZHD, TR T v T2k
7%, 2078, SAnet = XHid#t1 =y MXI92 )% BAFEL, B
B EVED FU R & — L X8 BT R k0 HUH 8 T 43 1 (6 ip
EUTHE LAz A 3 A>T B,

X9 SAnet=XEHR1=vb

3.3 EREEEtYOEEEESERKRRE

VATV E B ORI LD, PER BT L I B TR
T3 LA 95,20 ERIEAERBEE O THM, g
PELTOARNMRER LM RE D, ZOMEE RIS 57
W AR TIE D07 Fu—F 547 572, —DIFEB R ED
WEEZHIKORERESFEH T 528,85 DI KHE
L&D, NER AR IS 28 TH S,

BRSO = 2K UIR T & o7 Fas it
24T DR ERIROBDOEMEHL T3, ZOH Tl AEE
ZIZHLE 20035 —RA VN B, R BH O B & 2 DA% o —
ANFM _EDFEEMR DN E % ST A—2 LU T BIFNT > I2L
=L gV T, N BRI KB IRE B DD O EE O MG

EAT o7z, Y3ab—va RO —HIEX 101N,

o

Yab—Ya VRO TR E LT, 1 5 a0 % E A FH O
CJREEZDMEAETBL, G E17 72 REHEE §HcllE
L7z A 2 X 1T 1SR,

11

BESHEAER

T E DR RHE L L& — B TR A, AR 2
BB 5> TOBEHITX, 232 —Y 3V DS R A TCIZ MR A D
AL A L 72 ZOFHELE IS KD, il % 130.8 CIRIkL 72,

F72, B E N OKEIE I 7 0y 2 26 ff % O M ETO
A BB ET > TOB BlZIE, SAnet TIEAZ IFEIZ20V
BIHA M TELEL T2 I EED BB R 28§ 5281240,
20VEBIEAANEE LD B E OIS BEE 8 ~72, F 72,
TATVEIHHL T B3.3VIHBIRICO FHE EIZ XD, 28 i
A EU B E I OHIIZ D% 5T, IkFE NI,
A S B e A F Dt DR E L L KL CL1/3 8L P OnY 2 78
ko7,

LR 0D $5 0 P i & V1 2 7R I OIS k0, Bk B S e [
LOMREAFBL TS,

3.4 F—2EEOHEL

3.41 FT—HREEMBEEDERHE

I ZMEIRRRAE W ERE R D72 9DIZS Anet A ERFH L7228, 7 —
SBE AT ETIRROII GAREL D72, 512,
YT IF 2= DA Y T)Y 2 VMU S Bk L AL
ORI EL TS, £722. 1 TS T LA 55 DL & 35
TR IA VT T NPT EEIN TS, ZDEI BT b AV

o FUD U NAVEDT =27 2 ZFBE IR ESGEME N S

| T T — 2 R (G CEBEINTIF A=V T =7

L s [ MMM HBIL 727 2 AT BMDT TV — 208 F
@ —SEINZENE HUIBIE I RE TH AL RDEN S, 5

25 A 1200bps KR TH S, ZHUTEHE N 7022 Fi 4%
DAG KL T &5 L 72354 HHME - JIg o~ >Rz
T T — 25 WAV FVD 2TV E™N R, DR D B
WiEfEE LaRkwoNs,

fm

oz
F10 BEAHIaL—Ya @R

— 20 —



3.42 JE*AvE—TYDEA

Fédn 7 — 2B MR E NN 2RISR IB TED EI,ED
T TCEIMD T IETT /A TEDI LA B L2, %
DFERA VTV 2 VAV RNR O T — a5+ TV
heT ST AT U7, (K122 0)  FlZ AR E
LU HTITIRE R, 1-5V AT D3 DG nd 5 23, %
hWZhaEA(TFarsA YTy ATV beL, 2o
ICH ORISR IEH/ b 7 T B4 S a7 4 L LT L
5 ATz E7AEEREAOEMOESIRE T NA ZF TV 20
FEL, ZOHDOIBHER T Y 7N Faw Tu/i5 1 L LT
L5472, T2k, A7V 22 FNo.k 7135 1 No. %
18E 9 5Read/WriteD2X v X =Y DATA VTV Y2V b
I VERNOETF —ZIZT v Au[HEL L=,

BARRREE Y
FINARA TSk
TINA R FBARBE Y
“BRAE  HTY7813C000M

=7 IUNo. 1123456+

AIA T ok GRE)
-F—58R RE(-20~60°C)
-&HAIE :26.5(°C)
FSTILRIR (ER

AFT Dok GRE)
THHER RE
-EHAIE :47.5(%)
RSTLAKRIR CER

AlAF TS (1-5VAH)
~T—5R 1-5VAR
-&HAIE :3.0(V)
FSTILRIR ER

12 FTVzIMTONT B

3.4.3 HREXvtE—-JDRHA

F TV xobTST 4T 22 2 )5 RO THRRVE A
ENT27280, RICTAF O HEANEEZE LB ENH DAV TV
VY ARIMGHL S I - T~ VR B B
7o EMAES BRSNS 2 W 7 — 2Rl E 7 — 2 i K
SOEMT 4 ThH-0EEMENE RSN, 2D
EOMRELTZAYTIV 2 VIV ENMOEFEERIZEDHS
S R, FT I - I 2~ VR AR LD U, F1 I USCEE R 3012
WHOEWH T, ATV T STy 7o 2R A5
TR T — 2% R BINCIEE T B XIS U7z, E70R0R I £
RNNT T F 2 L —2h > TS EHHME 4 fiE — [l oD%
ZA5 TRDHD TES IS EHE - Hil i T~ RICBL TS
Ay —=V% LIz, 2O Ay =G - #l o~ VR
HHTRSEN AV TIY 2 /b FNO S E - gD~ R
W& BEFEE NI A =B AR A $ 2 1300,

INEDFBRIZKDA VTV 2 b T KN B 27 — 2 2 YU
UAH0E E KB 5 & RSO FHIMEIE A 2 BIL T3,

BISREMEREHFLLTEI LA/ TIF2I-2DRFE

4. WBT—REFALET IV r—ar

ATV VA KM KDY 74845 7 — s 2 FIFIL 7=
TN =Yy ORilE L TIZHT 5.

41 BBEIRMERZIE

L 0 1 0 538 B D R A 1 3 B B B IR IR A B IR £ 5 B
MERIIEBAABEEANSORE 7 — 22 I § 503
DBHBEN, 74— LTI E IS I 213 H O BBEED

W THD, R EPLNE LR D DL E DX DA,
ATV VAR T OB E LS A SO T -
APELEIFIZ A XN D720 BAY AT 4 L CTHBII U,
EHYEEN LD,

42 FrRREZHE

421 %H{EFH

PE, Bl A S5 i 1< B L THIE % OB SRR BIR DL & 2D R 1Y
R T 2D e 572728, 7 0 F 2 T— 25 Tt H § oH%
FHCBIL T A DO BRI IS E 2 hr o7,
AV TV bV RN E N2 2T LTI 13D RIS
TUF 2T —SHECAY VY Bl ], B 1R R B O A
T2 o HBHEE SN T @ A DW= H L PRI T RES
5%,

BFER N R I SR AR (KT Y3/ BB E D
BiEE ERELSIE)URINSEIBHE MR
REEE S BRI ELTERL. RRLET
X
HFEER
(MREHE)

B

6 9Il2 15
£ £

o
A

H13 #HiEFH

4.2.2 THIVMMEHE

30 3 M D FAE I AL N 5 7 R A L A £ 2
REE (TA0b) BFER SN BES A PO /AT
—CBGEER MRS TOBH AL,

2R OME RSSO FEE LT [ BEMSARREL |, [ %
DAY 205 82, 3 TE AL, O S B S I B o L — L5 725
EANIEL | TR HBBE DB -7 R BIL Tt R B o 4
7 — 2% BARIRAE L PUiR L |, [ R & e, 3a W, 6§75 |
HEN N THEEESN TS, LU E IR RS
HIGRE RS BT THE720, KFIFEALOEYI TR EH
TWBEITE VD,

DU T — 2% M U718 2 7+ L MR T 2 k) B,

91—



azbil Technical Review 2008F 128%17S

BN AR B3I, IV T, T8 S L7 iz
PRI, A A )N 2 S, B S 20D T L b3 AR ATV ba R AL IR OB SR TY,
Ui MBI AHAEAGE E TE L 5L,/ L T HREIZ100%1(2
RO AVFID 2TV EMNLT 7 F 2 T—2I1213 [ B ZEE
JEROEMIE DE ATV MEEE | 23B 0, Bl Sy a vy o1 W FHE CILY AT LI IS Z—
HUZT AU ME BRI CES (1A A=V ERT) B TS A EB B 8 1
JRH FE ey 2T ARV S=—

,, P FE A B 7 150
7 onmcmEsss BIfR /A CLY AT L1 I8 ==
o wosnTERE BN
. ER V=TTV TR

TaL o= T4V T

@RI oBEERN
Q IS LERT )

7 OEEShIREERT

™\

W
R

14 %iEFH

4.3 EREIREEEEHEEE

CATVERGOEIZ DAV F IV 2 VAV EITIE ST
OFEIRREE BN - WATTED L7z, ZOMWHIZ KDY
{45 B S R IREAN D AT IDIT THEMB AV TV
VRIVERMIA 5 A S TR IREN SO N A R A DB
FoTna,

WAL ST T 0 F 2 T —2 D4 BB Z IS P 0 S
EIRAIAATEIZES NN = 2D F I H D, ZD
MaEMRAZ ATZIREED T 2L — MV 7 OBHEIZ KDY —
IR E OB AR D BB Z D28, PN B Ik
ARINVT T F 2 L= 28 A Tnad&S
12— HBAMNIC 5 2 FERE BT 5 PR 2B PEA F2 5 5,
—FECLE TE WA IR N P AR U2 6
BN Zb 7z TREER T, REIRE, SO A iR A S,

B, A BREDR BRI ON TR EZBE OB TR AT
b5,

5. 8HYIC

AR TIEAYTIY 2 VbV RO BT 5t L SR R, o &
VAV TV 2 /b RN T — 2 &R $ 5 TR &Lz,

SR AT R BE 7 2 74 L TV R R T IR
BEFEDINLT 7o F 2 T2 BAFEE N, AV TV 2 Vha VK™
W78 947y T HMb 5, it w st HEI S RE 7 2 7403
UL, VT R ZEIE B A H OGN 228 THER REN
L T B 22N S o B R AR KD [ /LT
FAEE I 5 [ L7 i | N UL FIRE T AL NI
W R e L, 22 A OB RIS S R E N
KB MR AL T DML A A RS T HHOTE YOG
IANF—IZHIENT2IENTES,

SRIFAVTIV VNIV ENMOR A MU TR EEED
IEALZF TGO HLE TH B NEHDEL I — =Yg
VZHID, HERERBRIC B Q720

_929__



BISRMEREHRLTI A/ TIF2I-2DRE

— 23 —



ZEH - 1FEAE S O A PERE, i BRREA L E by
Technology for improving the performance and functionality of
the differential pressure/pressure transmitter
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Since introducing the smart differential pressure/pressure transmitter, we have registered outstanding sales of more than
one million units. Now, we have succeeded in making significant improvements to the unit and completed the AT9000 that is
capable of meeting the diverse demands of the market, the details of which are reported below. This paper contains
explanations of: (1) The technologies we applied to ensure high accuracy and the high-speed response of the transmitter,
which enabled a performance that is among the highest in the world; (2) The user-friendly functions, operability, and design
of the advanced transmitter that provide an array of benefits for users, and; (3) AT9000 complies with IEC61508, the
international standard for functional safety.
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Development of a production information portal that assists users in making
intuitive judgments while eliciting and formalizing their implicit knowledge

—Toward the development of human-centerd automation —
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The introduction of production information systems has permitted rapid progress in automation in the manufacturing
industry. However, those systems are not equipped to respond flexibly to changes in the manufacturing operation. We have
developed a production information portal called the “Manufacturing Information Briefing” and provide details below. This
portal provides users with an environment in which they can establish access to the information they need—manufacturing
information such as production data, production information, and quality data—on their own (information visualization). The
environment also permits users to make intuitive judgments by using functions such as data federation and time
coordination, thereby improving their implicit knowledge and assisting in the formalization of that knowledge.
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Development of a machining process for hard, brittle material and

a special processing machine

BtaH R Bl 26
Koji Seki

i ELS

Takashi Fukunabe

Bt W

( F—7—K

REtEm, > ) BE RN T AR T EN 4 FERMRERE

VAR G IS0 i A% 2 2 LD 25 SBREE IR, i35 D 2 i — UL RS TO A BEHLA D ZE(LICE 8 I L XA YL,
Ih&ETll iz g &ML 23 BRI R R E 57z,

AT CUEE PEA ORI 1%, 25 U7z BRIE AT 50, B 2 W § B i B AT D — D TH 5 ) AV F 2 —T%fEK
et DHERIZINDID L2 Wi 7225 TIETORAFEIZHIRL 72, ZORE R A ANSE DRI & B ] E2a B § 5L TET -
DTHET .

The environment surrounding the market measurement and control equipment has become increasingly challenging,
following the internationalization of both the market and the production base in recent years. Products need to be
competitively priced and possess a technological edge over competing offerings. Seeking to satisfy these demands, we took
part in the development of the silicon tube—one of the key components of the products—using new technology that
dispensed with conventional wisdom.

This paper summarizes the new technology, which has enabled significant reductions in cost and improvements in quality.
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Development of plastic molding technology with CAE and direct mold

Mt LR fEhd 527
Takasuke Fukuoka
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To shorten the development period for plastic components, we have been studying early trial production with direct molds.
As development proceeded, a problem arising from the unique structure of direct molds became apparent. To solve this
problem, we first studied the mold structure using computer aided engineering (CAE), and introduced and used a database
of analysis results and molding outcomes. Consequently, a solution to the problem was identified, and further cuts in
development man-hours made. This paper summarizes these initiatives, presents the results, and considers future

prospects.
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