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Human-Centered Automation Technology Development:
Creating Customer Value Based on Five Strategic Technology Areas
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Interpreting “Human-Centered Automation” from a technological point of view, issues that must be
resolved in order to provide value to the customer were defined, and five strategic technology areas were
established to serve as a compass, pointing the way to R & D themes with future promise. Technology
developed on the basis of these five areas can lead to the creation of next-generation products that reflect

the various changes that will affect buildings, industry, and daily life.
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Report on New Automation Technologies Incorporating Humanlike
Abilities, with Results of Testing on a Photoelectric Sensor
Production Line
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We have developed an active compliance device which mimics some of the abilities of the human hand,
and a servo vision system which mimics some of the abilities of the human eye. These technologies were
tested as part of automated equipment on the production line of the HP7 photoelectric sensor. In
comparison to conventional equipment, the automated equipment was more effective in terms of quality,
cost, and delivery. Making these technologies more humanlike may assist in goals such as the recovery of
domestic production in Japan and the automation of overseas production. This paper describes the
technologies and the results of testing.
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A Photoelectric Sensor with Automatic Sensitivity Adjustment
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Recent social and economic changes have caused customers of photoelectric sensors to redouble their
efforts to make their equipment and facilities more cost competitive and to improve the quality of their
products. To assist in these goals, Azbil Corporation has developed a general-purpose photoelectric sensor
which has the most commonly used sensor shape; is easy to install and adjust without specialized training,
while retaining reliability for worry-free use; has a long service life; is energy-efficient; and is equipped with

automatic sensitivity adjustment.

1. 1FU&IC

BESINFRBEL V2T T TV EH
Z, EEORMWZEHEEICEMTE 2 X918, KD
FAMICHHE SN TW5 & v IR T T o kkhE %2 53
L7z

- JETH EHUCHUS ST E B

<D LT T X B MR % MESE

CBRBICR S LB,

O, LEL U EHHT2B% S 0T HEE
T5474, Tabb [kl [Eg], 2L THamE
£Chs (BB O3 OOWHHAICEHLT, BFZED
fEEa 2 b, ElEI AN RED =%V X b OHIKE
HIgL 72 BAZSICH-) LRl STHH oMEE ML, =
NZNO RO 720 OFA B 217V, AR

YW HP7 V) =A% LZOTI ZICHMNT %o

2. HaBE

21 KB EYEIR

WEL LIRS L TR EE R L,
WA Y /A 7RET2HNTE LT TH L, HE
T e T BOLER &t E 2T B 2B TR
M, B SN X 0SB F 7213 L 72 K7
2RI LR 5 B LI § %, B DY
A TS B O BB, 52— KO S
B, V7V yRsHb, £, BRI/ )TV I
ESETRUE L, RSTEIEREE TS S (K1),
FATHWEETE, AR, AR, ARBEERY R &0



TEMETHER SN S, MBS BB CER S
L84 TEMENGIT B, HPT VY — XD F e fbkk% % 1
R T

(2) R&#
1. kBt ¥Da17

B V7L 4R

®1. HP7 U —XDEL 4%

2.2 RE LY HP7 SU—-X D458

SRS LB v HP7 V) — A0 E 2
THREOHEY TH 5,

(1) #%E H#ETHHHEPORLLTHETE S, TiLO
Ak FH L 72

H B I R R B,
L7z,

(2) Eifix  REHROBRETRL L CEIETE 2, Titd
Ak FEH L 7=

A Y3 —F BT % LED W 74 & oL et sk i
b, ERAHE TR, K /SR B R ERE S oM
e ExFEZH L 72,

(3) Br#g . B L CO, HEHEIKTE 5,

B CIlda e ot LED (2 4 563 LED
AL, 2o B2 KR b S 7o ik % 5%
BlL7o £72CO,HIED 72D E L v OB ER
ZOER AT 1/2 ZEB L 72,

SR ARL, Y5z 8l

3. XBETORE

JeE 2T AR TEET 5178, T
bb [iE] [Hig], <L CRBEAMEKRO 55 ]
DIODHHOFEZ L TIZHRD, ThbDOEEE
L, RRTNET—<ZRELT, Hrizaing e
i 2 e L 720

3.1 REEDHRE

e v RRE X TICHAN, YUY, =7 VR

BHEIRERBREITWICAAAEEY Y ORRE

ME,OOtlh /LI, BTy 705 TEPLR D,
o [l / e Sk BERELEE L, &
PR THTH L, Lt v I R e i W k12
XoTHGTORENDLEL Shd, FIZIE EWK
% EOBIPIE (K2) RERO PRI TI,
B EAT ) LEND S, HEROBTE L v TIIEE
FERORY) 7 A%/ RS A N CThllz ST, HRHEWY
KOFEE I THRT L HETH 720 ZOFBET
X, OFEEFEIC L > TREBOBMINEEEDIXS D &8
M2, @FEWEICEEEY 205, @R 7 2O
BIiEoi-n, HEECOFENEE L VW HEE
TWize F/z [ HA] T, k79 A5 >
7O R L D20, R UMFHREAT, A Lihds
WHHT 5 L) FESD - 72,

B 2. FERFEMEDOEHES

3.2 B LDFEE
JE UV R RRES, E / REERIRE L 2 D,
CORBERBETHRBL VWL ELTHET LI LD
KOSNBA, KB LV VORE LIz HEST L5
HE LTUTORENRD 5,

QKRB A ¥ 3= & 9304T, LED BB % & o 41HiLE
2 & 2 MR EE (4.4.2 3H)

@B BILDAHN I & 5 MR EE (44.2 3H)

@K, =5, WEHLEPPHPLIEIILD LY
R R ) R

@B (ESD) 12X %t v Huii

Of Y N=F = DLDEIE /A4 AL B MR
s

O / i OIRE) - HRIC X 2T A L oA
F O

3.3 RIELDFE
BREAMKIRORETORA v MIE L Vv OHE
EEELRORMMEHEEE AV F—RICENEE
w7z,

(1) BRI WT

PER B OTE I Bah /BRSO W T RS GREE,
AMLARE) 2EEL, BR@TRMPEPTHEL 7.
ZOMRE, BOLLED, &Ry 2H "0V 7", 7



Bt AR BT

L— 2B AL, =7 VinOMBIHRE»H 5 Z &
DA 72 5 72,
(2) B ANF—HizonT
PERBLE DT 4 T4 7 VEBFM (LCA) %9
L7720 CORE, HEX v 0Bk / ik /M /B
DERER CO, PEH R IX BB o CO, HE % 100% &
T2 LB TR 99% % o7z F 72, BRI
DBEDHEEVRELEOITZLALEEDTVEZ LA
birolze ThE ) NHEL O EBROIIEASHEE
L LCTHIREIC 2 5 720
¥ 1 BRI oM@ & Lz,

1 H 24 ReRIEER, BEATIIMIE 10 4F

4, XB Y HP7 U —-XDHEE

41 Y IEE
411 REEHOHE

St I D PRI S 2 Rk A
2T, hEloBERREs L L Lz, Er
DM Z X 3RS o HERDIKETER R Y &7 4 % 3
YER % ¥ (MERRAR Y ) ITEBR L7z, 720kt
BEVFORMNRIZEY 7L —2ChAUNLI% L7z
T5AF v AL THo727s, SREOFTAL (4
BAY) —7) IZEE L, Bt Ui E# I &
AN VADND L EET CREREICE-T, 79y
R EOWENBELR T WIS TH L, T2 EEFA
=TT AHIETTIL—21CMbSE AL RATKIE
WZHIE T & %,

BER 2
(R A & )

SEBt L
(&JFA) —7)

H#4 X 32.6mm X 20mm X 10.4mm
3. XELHHE

412 XEEHVOEK

Wt RN E M 4 1R T, ZOREOR#IZE
VA NEENOK - IO A % RS A HEEICH B o

33 (1) TRLZWERMOTVEERRY 7 55 4 T2
el "0V rr" WaEo§gR (&, AR
W, M T X KR) ER A OFIRE / BIERS VI
AT LIS Y= MRIET D2 & TR L7,
F7:33 (1) TRLIZTF =TV (5r—70Vy—2k

) — FROBRE) 225 0K - Mo ALK 4 O —7 )
TVEEEHE (5= VD4 v — MEE) 12k o Tt
MLz

Z L T4 ISR T8 2 3 XA 722 I — R
BEBEL, FL—L/ =R/ EREB/ AN—/r—T
)V Pre B & SHUBOEEIE TRl ©, & ¥ HNE~OH
SRR 2 BRI O 7o ML o SRR R T IR
T 5 EHERIETH 5 ARG DM AL AT & 726

BNV (g

4. KB HIEREK

4.2 2T LR
SUASE L72bBE v S OEKRY AT AR ER 5 12
N AN U AT (R, BME Ot EE)
BHY, AL EANEE Fok, ot oy
7)) Bd b, EROEERIEILRY 7 2kt E KA
NTHET 5 2 & TE L Tz, K& v EIECEN
TEL LI LT D720, BERER EEEMHT 5
A=A 7Tz —=AFIE~ A T PN LEE L
T ORREIEIIIEE L Y HEAA RS A 1C (DITEHA
IC) L §5YAF 1M E LT
AT VICT BRI T O
O 4 B ESEZE DY 7 My 7 THEIHT
fiko
QBEFES A VDI AT DXIBDE S o
HHIC #FHAT 2RI ToOMY ,
O7 4+ bFA4F—F (PD) 2T HDT/ 4 XD
PR ZIFIZ WV,
@5 IR TR TR R Z RS -V N T2 2
LT/ A AR L TE 5,
O ERROEEBLZITIT IREH N,
OMifEFERE % B3 5 M2 HBUE LR 3w,
® &ML BE
O 2 2+ Tk 2 ST Rk,

4.3 FHE L OREBR
3L TmRLZ [ VU] BUEIE 411 TRLSIE



BHEIRERBREITWICAAAEEY Y ORRE

—_— VT ERLEL—

—l  LELMEREIL—

{ KEEY |
HEECVERAIRAZLIC
T NAS x| [E T RET
o (&%
FT IR (m)
FE R | ] Eea » =
| D C il b "
B I
T — 4 » P LED
<A ay *
s |9 F il
g plizicr o= s
ol :
B | ] mime =
@% =5 1[EL A RE
ON/OFF
| v
i o
v PD utd o R
“ H ON/OFF
J W || in —
HH A > ) >
[21# | | oN/OFF =
FEART P R E ON/OFF
BT () Wb p] B iLE s ] ocksms |

H5 X7 LEK

A1) — T CE L 72D THREEICOWTHIT 5,
(1) HBhREEF Ak

31 CTRLZZKERBEHARY v A CHEMETL L &
OFEIT 421K L2V AT A E 411 1R L 728
YERY VX5 AR R L2 BT 5 2 & TR
HL7o SSTERLFHBEOS T -7 LAF 2 —
=Y THNEERHNT 5,

J—=2 VAFa—=v 73, MIBED R WIREE T

TV AR
- EBEF
M6 7—ULRF1—Z Tk BEMERE

- [R5

K2 T—ULRF1—Z JHROHIE

ek TR B
UZVI2 | e 50%
i ik 20 70%

. SR 200%
Bk e g 70%

ELMHPSTE LML AECTHRET 2MES LT
Hbo HETDHHMIEMRIE - )7 LT FEH50%,
BCHHTEADS 200% OGEAMIEICH T SN, (K6, F£2)
WIZEERBEICOWTHIAT 5, £3, MERFRES
Y (K3) % 20#y (BR#L, —EIL), ZoORHE
B5 0 [#1E] »oDfE5E LTHRIEERZ <A 0 v
AEHL, 7—2 L ZIREONRE 2 4 IC o bi g
O IR X W RD B, ZOREYE TE DS
WAL D T — 7 VABMEZ R ET 5o IEHICHKET
XA LED O 5 T THI S8, BE LA IR -
¥ LED O H SR CTHIS & 5, o> H Bh I i 5 i
LT, 2HFa—=vr, MBEPDF 2 —= v FHE
RTE 5,

(2) HBEERBEOR) R

HENREF LT, OEEEI» 2D TR
DR E ko —, @AV Q0 BT, ®
EHEECD —EHETRESTIEE VI RRE E -7
L G, T ILATIRE Tl R RIEEE 238
ENTVD, ZOREBTHREDG D T wEEL,
MR 7 > % 2 A 2 812 X 0 il s il R
T2, 21X 7V 2 ¥ CTRERRERBOSE I
bihtd (K2), KIZ1000 BEGEFET S L LTHEkR
WMORY T LT A4 TEWEE LAERERIIRT,
BRI T 1/5, TEERIE TR 33 HHOHIRE % - 72,



Bt AR BT

x3. AEBRBHEDEVICLBERELER

RUVTL | =7 LA
EEES Fa—=2
FEEIE (B /A 30 6
ARG (Ref) 8.3 1.7
IR (1) 42, 667 8,333

1 AEAH 1000 A, EXE 5,000 [ / BE

4.4 E# EORERER

32 TR L7z EOEN S H, @K, =5 b
X2t U aiE @OFFES (ESD) 12X 51 v
H ORBHEEIC L 2R COBEMAIL 442 D&
B3 TR L 72 S TRIBIC MERE I 1 L 72, ESD ik
13 30KV BLECHiER L LR, fEkio 2 fFoiliE
Lo Tze KO PV 712 08Nm & 7% V) HERALD 1.6
frbtrotze $72, A VN=FE=INSDIEIE A
N2 & B WMTIEREIEIL 42 1R L5 IC oRERk & ¥ —
WV FREREZ X o THIG L 720

4.4.1 fit AC SHELEERER £
(1) FEHFk

L v HE, S5 IRTHROGLED 2 55T 510t
ORI IIRIC X > TEIEL, 20k (20 3%k
Ly X%@BLT 4 bFAF—F (PD) THAL, HEIE-
TANTWIL, BHHELTEHY /F7EFE L TH
N 2. AL L IEE SR T 2B O E BRI L
ZFOXTERSTHY /F7HNTHILETH S,

AHELE D BARBI & L CRBE R HEUT & L o E
(DC) LB & 4 v N — Z 3T LED B 22 & o
ACHELEIC A S N b, DCAMELBIZ D v T i
IEC60947-5-2 GEFEAA v F) (&7 - SHm 5 -
HIESMDHE SN TV DA ACHHLEIZ D W TIIHLE
B, L LIWES A ¥ oN— % 80647 %° LED o X
INIA ¥ oN—F [P TERE) 3 5 B2 — i I flib i 5
RERY, 2L RN LAk 5N LIS
oz,

2Dz, ACHELE (FRi24 v N — 7 HORkT =
LED &) 129 Bk b 2w L7z,

HFE I AT ACHEIGIC L - TEIMET 2 0IFEH S
ST AEEOEM OOV AL IRV
B & FE0720, HSDONESNEDED X A DA 7z
DIZHEL 5,

ZD7D, A yoN—=FHEIT R LED KB o JE Bk
SOREET, 10 k ~ 180 k Hz F2FE O J& i Bk 45
THhHIEeWbholz. EROBEEL Y FOH/ VA
ZiAR (K76Ek5 (W) T, #OLESORK
Bowigias AC /MGG () ORIMEHEe I & ) Ui &
5728, 74NV THRETHLIENTE LD o7, Th
Wk L CA ot v 2255053 (K 7 2 X (@)
TIEEERICERT A2 LT, ACHELE (A) k8%
B HAT B TR D B e b 2 EATE, FLT

—16—

ZHECZ OB & W R R s e
BN DN K827 4 V¥ (BPF) (7, BPF $#%)
T, ACHMILEE ZHEFE XLz ThE D
AC LD PERE % HE - He TR I | S 7 (BRFEH
JE )

0.10

10

N\ o zmAR ||
0.09 - / \ . st [ 09
008 % —A— ACHVELK [ 08
iy / \ ——BPFiSE
0.07 N '.. / - \ FIE 07
006 = - 06
Q . / . < \
5 005 05
* / . ¢ \
0.04 3 - / . \ 04
003 - * 03
002 1 hd O'OA./u - * 0.2
: * S Sy .0' % =
001 con oA o - ﬁ 0.1
0.00 . o = . O (o] e, 00
0 100 200 300 400 500 600 700 800 900 1000
iR # (kH2)
BB DERSHE
7. AC SELETIER £
(2) ZhR

ACHFELICDFHI T XA >3 — & 40647 % LED #d
B LY v &2 B STl v ASiRENET 2 Bk
ZWET S (KM8)o FAEMEY ZHMEAE VL T L
ACHHELETH AR W & & %k b, EBREE L Y
HP7-T e Hia 24 L DI 2 FIE L 72#5 R 2 X 912
RS 3D H T HPT A3 b BB E L EE D < AC A+
FOGIPEATH IR E oz F72, ZORETT—2
VAFa—= V72T 52 L1280 R ElEEZ
LTI ELMREE R o7 (M9 (% 1) BES
T OB T, Mz RARE LR OLTH
ATEBLEZON5,

A L= Z AT/ LED FR Bt

/

\ ARE(EERAE

8. AC SMELXRIER &



4.4.2 BEFHEETHAIE
(1) FEBLHL
EBELEE 2 HEE L THEALWEEH %,
BIZ S O K E S /IR R 235508 / JEY
ARAEL THNDHELE L TRIBT 2 72123651 7%
BRI S (1M10), Z0& ZREICAR 2O
THTHb, METHE ILTIZE SR AE BHE
IZBWT, ARSI LABES L BRI LBt
DX W20 BEOEBIES T AN
T/ FTTHHELTH D HERMTIIINZ H#ET S
O EBEEEL ORI ELAICHEET S
A, FREMET R T 4 VY B2 EET BLEDND -
Too L2 LETE S ECHLEIAEMEC 70 B, T8 3
HEAR RN IEEE 1/2 LTI % &) BED D - 72,

10. EBMAREFHEDES

A BE BEEDEREIMET 2 DI3H S ORDREFTE 2w
LB, 07D AR BRoOEZNENENE
NWHS O T 2 LN D 5,

W AR E L CHOLEM & o v RRICEH
L7zo #0685 A 22D BOUHE A 3OOV RF A @
Botagsgon, ek A Tid, A EHET S208
WANRRFZE L, ZE 5 O BIRIEEZ T 72, FAkIC
B IZK LT 08 B, b B OBIGM & i L7z,
CHICE-T, AR BRIEZZAZELESDRZHRT
EDLIREE L oTze ARIIEERESY £ 7, BEITEMESY
A7 LTHEL,

(R )
(2) =%

#ah L72IFIRE © b oML EEEE (15m) TofEH
MR L o720 TDZOBHEDOEAL L EDILWE
DOFEEICD RN OGEL % AT EEE 72 - 72,

4.5 BBIE FOREMER
451 REERAM
1) EHFE:

33 (1) (R LB CHEIC R > 28D 9
+, POLLED PAMt v s (42) THISL7zDT
CZTRENHLED IZoWTHMIT 5, HOLLED I3t
VIV TTADOERRBRTH Y, W &
EDITHEIMET T 5. ZOFMIIENBRED 72D DK
Bl (Rl s, IR, RET A 2 ViR
B wHE L, WESEMEHRE Lz, TOME L) EE

BHEIRERBRREIMTWICABAAEEY Y ORRE

¥ 4 56#% LED (InGaAlP) % % L7z, ko 30H
LED (GaAlP) 1Zxt LT, JamfRF i3k 4 5t S h,
10 4FAHY T 5% RE O IRKT & 2 2 KRl #EHE %2 -
720

(2) #hE

HF G TH B POLLED 1 10 48 H o fi e 55 ©
#978% (22%W) L, BRI HE MO 10 4% FE
WL ENTE,

452 HEIRILX—MH
(1) FEB:

33 (2) WRLAAZ AT —U2EHT L7720, 5k
Y Y OBHEERICOME 2 i L 72, el v
DEREEOL WEFEZREL, 4 DD hREFERL 72,
OFEEEBHR OB : 36 LED \[ZEHRE Y 4 7282 L
B WER TR L 72 @QBEERIIC X 2 5l
N—ZAB/BRAAEL MOS bJ ¥V 2 ¥ TRBEMN (%
JRLED, bS5 vV R&4L) ZHEITESL LI
B IC OB ZEH L7z, @FE IC oHEEIR
1k : BICMOS (Bipolar Complementary Metal Oxide
Semiconductor) 7Rt A% M4 5 Z & CIHEERZ
INE L LTz @HFINT Y FEETOEA - HEERE KD
LRERE T, MRE#EZ I 2L —vavdbEY
FTANVBEERWT, @Yk~ —I v ToOikitE Lz
COFER, ) T L7 S TEOMHEBR SRR K 30mA
WL, ok 14mA Z9EH L7z,

(2) #hE

WMl vy =R loa X7 —5 4 v EIZiE 1000
BHRMCTHREL VY S5, KIZ 1000 AL
TWwabELTHRERDOE Y L EBHHTEREB X0 CO,
PEMBE O L 72352 R 3R, EMEBINERT
%9 2300k Wh Hll %, CO, HEHE TR 1.3 t DI E 7 > 72,

$72, WEEIRE LCOEEY Y 2 RE¥ % DC B
T=y M OEREIF R E 2 ) IR ER O A MY
e, T NALEIERTELE VT
T A ENTREE LD, BREEFDOI—F VIR
NI b F 535 2 EWHEE 7o 720

K4, HEEN /CO, HHEBLR

ERITHE
L%

(kWh) %2

THEE )
(Wh) 1

FEREN T
() %4

CO, HEH &
(ton) *3

TEke il 720 4320 2.4.2 86, 400

HP7-PLIL] 336 2016 1.13 40, 320

Hilgsibs | A 384 | A 2304 | A 1.29 | A 46,080

X1 T EE ) =142 AR X R 24V X 1000 &
X 2 ARMITHARFE ) =% ) X 20 IRgfH)/ H X300 H
% 3 CO, HEHHE=SEMIHE /) X 0. 000559 (t-C0,/kWh )
X4 BB =S WA E T X 20 H/ kWh
2010 4FEE DO ENE ) FHEH OFE)H (1)



BE

STRIRIE BT

5. ¥bWIC

KRB ORZETIE, R, BENEOLE B%
SFEOMWEE LS R T, BRI ) 1S5 EER R
ZED BV, TNEERT D00 FE#EL TED
5T ENTE, TORE, BEEHE, kE EET—
REAVEENC, HEOfifER Atz e L, &P
DOMBIFERCTEZ, T2, HELERHEHEL, H
PAERE T HMAERIIG OB B &35 Z L HFTE 72,
At b AT % 18] _b D 7260 DR 72 I Heafr B 76 % s 72
WwWeES,

<SEILH>

1) mEHAOY AL X5
2010 4E O EINE ) FHHEH O T-39H
http://www.env.go.jp/

(2) FHAEHE, %51 %, 2012 4F9 7,
7 v 7N SEE L - HP7 V) — X

<HHPTE >

AR E—EE TNV AF—PMA—Varhrim—
F%E 2 5

I %M TRNVAF =R A=V arhoi=—
=T TA VT



—19—

BEIRE

REBENTVWISRAXEEY Y ORS



BE

STRIRIEET, DT O RIFHEAM

IR —HE N EBLS A5 Db

A Data Collection and Management System for Trends in
Energy Demand
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We have developed a centralized system to better understand trends in energy demand by major gas
consumers. The system can collect and manage data on gas demand through wireless communication or
other means. This paper reports on battery-driven technology that is easy to install and manage, making
small-scale automatic meter reading possible.
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An Intelligent Emergency Shutdown System in Case of Earthquake

P AUt R wo
FRIRYRA—=M A= 3V hHvIR=— Isao Hayashi
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With earthquakes occurring more frequently in recent years, business continuity planning (BCP) has
gained momentum in the manufacturing industry. The challenge for BCP in improving earthquake response
measures is to suspend and restore manufacturing equipment operation quickly and safely, in order to
ensure the safety of human life, the environment, and the equipment. Against the background of this
challenge, a system for detecting an earthquake and suspending the operation of manufacturing equipment
was a desideratum. This paper reports the development of the “Intelligent Earthquake Emergency
Shutdown System” by our company as a BCP solution. It also reports on the performance of an intelligent
earthquake sensor used by Tokyo Gas Co., Ltd., during the Great East Japan Earthquake.
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New Trends in Batch Process Control
Development of a Model-Based B2B (Batch to Batch) Control for
Precise Reaction Temperature Control
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Through activity in the field to resolve actual process control problems, Azbil Corporation has developed
a model-based batch-to-batch (B2B) control system for industrial batch polymerization processes. In order
to precisely control the reaction temperature, several methods based on a rigorous polymerization process
model were used at each design stage of the B2B control system. For example, adaptive adjustment of the
model according to actual batch operation results is one of the most important features of the design. The
B2B control system consists of gain-scheduled I-PD/II>PD (I-PD with double integral) control, feed-forward
compensation, and the B2B model modification mentioned above. In actual batch operations, B2B control
provides superior control performance compared to conventional control systems. We are currently working
to apply this methodology to a wider variety of systems, and to commercialize a toolbox for B2B control
system design.
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Construction of a Desiccant System Simulator
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Seiichi Yamaguchi Kiyoshi Saito
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Desiccant air conditioners are often installed in manufacturing plants where a low dew point is required.
They are designed to deal with high humidity load in the summer, and in many plants they are operated
at full capacity continuously even during the winter. This often results in wasted energy consumption due
to excessive dehumidification. Therefore, we can expect energy savings by introducing a control system to
eliminate excessive dehumidification. However, introducing appropriate control is difficult because the
behavior of a system is complicated. In this study, we constructed and evaluated a simulator to understand
the dynamic behavior and energy characteristics of the system. We found that we can operate a system in
a dynamically stable and energy-saving dehumidification mode-by controlling the regeneration air flow rate
and the rotor rotary speed.
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Module Parameter Unit Value
Desiccant _ Diameter m | 1.6
Wheel _ Thickness m | 0.2
Rotary speed rph 12
K.C.| kWm'K| 10345
KiCo | kgm's | 10345
Room | Volume m 270
| Sensible heat load kW | 16,7
Latent heat load kW 1.1
Air flow rate Process air{SA) m'h 1 ()
. Purge air m'h | | 401
Regeneration air m'h RN
Outside air(Pro) m'h | 34K
Outside ain(Reg) m'h 14040
Return air mh | 000
Control SA Temp. deg.C 19.0
L 0A cooling Temp, degC 12,0
RegAir Temp. deg.C 14000

—46—

5A Dew point CDP

40

8 12 14 16 18 20

Rotary speed rph
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When cavitation occurs in control valves installed in hot or cold water pipes in air-conditioning systems,
noise and vibration caused by the generation and collapse of air bubbles may negatively affect living areas.
If control valves are continuously used in this condition, serious malfunction, such as external leaking, may
occur due to cavitation erosion. Hence, it is desirable to diagnose cavitation in control valves while the air-
conditioning system is in operation. This paper describes our diagnostic technique for cavitation, which
focuses on the characteristics of cavitation within control valves in order to supply the valves with a
cavitation diagnostic function.
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Development of Cloud Services for Electric Power & Energy
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A controller with advanced algorithms, such as an energy-saving control for a building air conditioning
system, has conventionally been expensive, resulting in doubts about the return on investment, and
installation that has been limited mainly to large buildings. We therefore developed cloud-based services
which connect remote servers with client buildings and factories using dedicated communication lines. High-
level algorithms on the servers are used to achieve energy savings, etc., at the buildings from the remote
location. With this service, we can provide many buildings with systems and functions that were previously
difficult to install, such as a variable water temperature (VWT) system with a learning function, and
power-prediction functions.
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Visualizing the Energy Performance of an Air Handling Unit Using
a Control Valve That Measures and Controls Flow Rate

7R LR e BER 7R bR [MEANInGE

EILYRF LAV IRZ— Keita Satou A1 s Tl Motohiro Furuya
=2

7R HRA AT B PRI HRRH R HER

IV AR ER Ryosuke Kinoshita BV RTLAVIN=— Ryouta Dazai

F—T—R
T%ﬂ?ﬁﬂ#, FE, BB, EH TRLE—, TREE Bx3k

BYOBEIANF -2 HEB TS BT, EREE) O AV F—ERLERL, T AVF—MROWE L %
g R ESRAR DR R BRI 20 K2R 5 Z L IZEETH 5, 22 T & ITHRIE S L5 HlEFF IR
ER R BRI T2 LT, HaA b - HRLTE2D, 2OMACZEZREEY O F )V F—23RT 2
CENWREE ol T, PRWREZIANVF—FT—F 2L T, ZREEY O f L F—PigodsE
ARE 2T 72000 Yy 7 2 E L, ¥R T 7 /&y 5 — 5 100 Y THREEZ 1TV, T OAR)
P2 iRl L7z,

In order to achieve energy savings in a building, it is necessary to understand the energy performance of
the air handling unit, to identify a system that will improve energy performance, and to provide specific
countermeasures. By including a function for measuring the flow rate in the control valve installed in each
air handling unit, we have made it possible to gain a detailed understanding of the energy use of the air
handling unit at a lower cost and with less construction work. Moreover, we have worked out the logic for
using obtainable energy data to extract areas where measures are needed to improve the air handling unit’s
energy performance. Verification was carried out in Building 100 of our Fujisawa Technical Center, and
effectiveness was confirmed.
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Control Logic That Maintains a Difference in Water Temperature
between Fan Coil Unit Inflow and Outflow While Keeping Living
Areas Comfortable

FRELERAH KES 7

EILYRATF LAY IN=— Takahiro Kido
7R HE
EIWYRTF LAY IN=— Junpei Tahara
7R LA o EIE

EIYRAFLhVIR=— Naomichi Oki

F—T—R
(77>:4w1:vh EEESHIE, O—kLIk, BREIME

TJrrvafgnvar=y k (LLF, FCU) IZBWT, EHNIZBITHPEMEOMFEE a4V E TN KOHARIR
XAV T AHBET Y Yy 7 2 L0 THIET 5, FCUICBWTIE, EEAR RG] L2
WIME DR EIN TR W T = AR EL TwEEEbTWwS, Rl REEENPHER SNV E,
FCUNDOUEDP KIS Z 52 L DAL LT, RS NN ERIC R b0 L, BV AT LAEKTO
IANVF—OAHPELTLE ), SHEHET 20V ZIZENOPREEZEF LT T oMEEZ BT S
Oy 7 Thb,

This paper reports our development of fan coil unit (FCU) control logic that maintains a water
temperature difference between FCU inflow and outflow while ensuring comfort in the residential area. In
the actual application of conventional FCUs, it is understood that the temperature difference that was
anticipated at the design stage will not always be maintained. Failure to maintain the difference causes too
much water to flow through the FCU and causes inefficient operation of the heat source, resulting in energy
loss from the entire air handling system. The logic reported in this paper resolves this problem and
maintains indoor comfort at the same time.
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Seeking Dependable, Safe, and Comfortable Living:
Technical Integration Trials in the azbil House
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The azbil House, a laboratory for air-conditioned comfortable living, has opened as the flagship research
and publicity facility of the azbil Group's Life Automation business, and as an expression of the Group's
philosophy of seeking safety, comfort and fulfillment in people’s lives, and contributing to global
environmental preservation. We describe the aims of this facility and the synergy therein of the technology
and services of each business entity in the azbil Group.
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