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Five Strategic Technology Areas

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.

= Machine Systems with Humanlike Abilities

= Flexible Measurement and Control

= Advanced Technology that Clarifies Complex Systems

= Systems Enabling Us to Live in Harmony with Nature

High-Quality s i 5
= Individualized Environmental Comfort Systems
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Diagnostic Software Supporting Condition-Based Maintenance

of Control Valves
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To improve the stability of plant operation we developed PLUG-IN Valstaff, an application supporting the
maintenance of control valves, which occupy an important place in plant maintenance operations. PLUG-
IN Valstaff makes use of the diagnostic functions of Azbil's new Smart Valve Positioner 700 series, enabling
the advance detection of the symptoms of deterioration or abnormality. In addition, an analysis service for
diagnostic data allows users to plan an appropriate maintenance schedule and effectively reduce maintenance

costs and maintenance time.
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Software Safety Design to Support Combustion Safety Solutions
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Technical innovations in industrial combustion furnaces and the demand for safety have changed the
functionality requirements for combustion-related safety instrumentation. In order to address these changes,
the functionality of burner controllers has been enhanced and the importance of their software has increased.
However, due to the intrinsic differences between software and hardware, the causes of software failure differ
from the failure factors for hardware. As a result, conventional techniques have become unable to secure
safety. Against this background, we have developed a novel burner controller with a unique architecture that
guarantees that the controller is safe to use, in order to comply with combustion safety standards that cover
design methods for functional safety.
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Recent amendments of laws and regulations relating to occupational safety, as well as the fact that workplace
injuries have not declined, have raised safety awareness in users and makers of machinery. Nevertheless,
because standards and regulations have become more complicated, and because technological advancements
have resulted in a great variety of available safety devices, we seldom see safeguards that are appropriate
from the viewpoint of safety and economy, and that are based on correctly understanding the situation by
determining what the real dangers and optimal protective measures are. Using actual case examples, we
discuss the concepts of “isolate and stop’ and “safety confirmation systems.” which are foundational for
machine safety, and explain how to deploy safety devices that are appropriate for the applications of the

machinery.
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Cases have been reported in which the Harmonized Automation System—Dependable Open (Harmonas-
DEO™), originally developed by Azbil Corporation in 1996 as the first open industrial control system (ICS), has
been infected by a computer virus or other malware by means such as a USB flash drive. Moreover, last year
a remote access cyberattack through the information network was detected. Serious new threats are therefore
now a reality. Azbil, in addition to developing the open ICS, has been taking extensive preventive measures for
ICS cybersecurity. In this article we discuss our efforts to develop a highly secure product, efforts that resulted
in ISASecure Embedded Device Security Assurance Certification,
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To counter sophisticated cyber-attacks on control systems, it is necessary to give the control system a
structure that assumes the intrusion of malware. For cyber security, "noticing” while the control system is
operating is the most important point. The "decoy method" is an effective way of enabling the detection of
malware activity by the system. Here we report on our newly developed decoy server for control systems.

1. [ZC®HIC 2. I AFLDEX2I)T4URY

20104E6H, A YOI NT TV M EELRIV I LT i AFLADEFX2) T4 MBI O—AT v FE3N5
(AVE2—F I NR) DU RGNS, KRERFA-T%F I oW EICIE, WM AT RARER LA —
ez EicEEEL, Hl#ATFAEFa) 71 AEEA R T ATLAEFH LD/ - LR EHHRLTVWS,
FRERLDVT b7z, 20144E11 BICHESLBGAT 37z 4 FRCiE, SETHEHON=F 2T ELTESRT W
Nt Fal) T4 IARETR, [HEA X 7285 WA, RV arRlHary¥a—s Loy 7y aTE
Fa ) FAHERIDIEARTGHRE LTHITHN, 202045 H 5T+ LTEEINII kol FLTEMARMAESREZ T
)Yy 22 TRBR A 28—k %2 74~ DR 72 OHHERISar OV T 2T E LTS
HHEEAIE LT VD, 20M44E I HAS R E LT AL >~ Y AFAE YAy LI RV DB %L
7303, WEGEE, &8, B2 o, Eh, FR B oT&E, FIMMENEZR TS TR, §FTOA—
FEATECH—E A (M Ak E &), B Kl W H—MEDOER 7T I VRRS-4857%E D LY T s H
i, L, 2Py MBIUTANDIIN T TH L, ZIiCiE wh, A—FRy PEDOTCP/IPAEE Doz, ZhiC
azbilZ N—THREMRLELTB A= A= 3Dl IoT, RUF—OERPEDIIRY, INFRIT—0D
PEEFNTEY, azbilZ IV —FICBWTHEEA ¥ 75| M ATADPFRICHERTESX9 ko, 61T,
WY AT LDEF2) 74 B REREIC R 5T W5, IETIA BRI o A F—2 iz 5L T =X

—39— — 33—




BV RTLAICRALICNIVD TP D5FE 2R B I BRI DBIFE

DEINNS, HIHIATFLLEERAY VT — 2 RS
NDBr—ADBERTWD, THITTEIL, EFHEYATFLHD
STHHD Y AT AT = %y —F5ZLICREINT
WD, fEFEI, EFBVATLERIHE Y AT L0 HE
ATWDEDTH b,

DX RIRMDEAIZ L ST, FIHYATFAIZ<V Y =
T (A= IANRALEDEEDH LT AT T L) ~ND
B W) F2)TFAVAZERA) LI oz, HES
NDFELRIBGARBNIRD LI OOV H 5,

D EBFAYIT—7 (F T4 A5y bT—=2)IBALLY
VT TH, T=F) Y THO Ry b7 — 7 8EH Tl
WY AT DEG IR T 5,

RO AENA 3 Bl A=ty ) T i [ VAR A= D
#, AT F Y AMEEDLDIZHIE Y AT AR
HZET, Y AT ANV =27 D3RS S

(3) vy 272 E&Ye L 72USBRCD-ROM% E DA T4 7
%, BGEER DB S AT 2 CHRLTLE Y,
T 2T APV 2 7 DS 5 .

3. VIIITHEOLEMEHL S

> A7 203, $E3k, oty vy —2I1cHRIhT
WRWIO—A RV ATATH 72200, TVF T4V
AV TN T OEANIAREEEZ SN, BMIIZIZITH
NCTZhorolze L, =7 MOENOHFT,
FR[ 70 =2 RV AT ATH LI EVIEZHIFTTERLR
D, HIYATFLANDOT Y F T4 VA T NI LT OEAD
BBLBoTWwD, —HT, EHMRVATLDEEERD
&, VT TRHELICEE/L, 2o HICKRT
HALCMZTWT, 7Y FIAIVAY IR TIZE B4
WA FAZ BRI AR LIZL DT W5, BAEDOV I A
DT VFIA4NVAY T b2 T7 OMERIZ20%H] 5 T T
TLTBY, TYVFIANVAY T2 TREALZEZS
T, YVTTOIZEAENBHIETELR VDO TH L, FEWE
ATV DEFTIT 52 2B 7-StuxnetE VWH <L
vrT7E, WBEBEEDT Y F 74V AY T b 2T TR
TELholze TVFIALIVAY T I 2T OEAFNIHE
A RISV BN 2T OB EE#THI L
B TERLGS>TVWADTH A, TOMME, 5HISIC
ML Z LIIMEET, BMATLALEFBIZ, VT TH
TS AFLDBRALT WD Z ERRI—RE L2V AT A
ERPHL 5T WA,

4. HEATLTORED X2 T4 RE
[Ro%]

BELTWAHIEI AFLDEF2) 714 TIE, HHRY
AT AT O F 2) 74 TS AT L VW ES AT o h
BB, TONDOREGHBEELTAIOE]DD 5.

EFEBYTIE, HEMICHAR N 7VRBERAEL
TWb, COMTTUANOIIBDIZHIT, PRAEHLBH DS
BT ATAREMRL, NREGFHEATIIEIRIESE
E1oTwb, MEDOBELREREME,S, FFTN

Ya—tDOFEETEDLD>TEBY, L TIEAAINIC
WS TIEENTON TV 5,

T, RICHIE S AT AL 2 TR A LD A8 —
BB Z AR ERATHABLIEICTH, TOWE, #
DT AN—LECTH L e BAIL TN EIRTIE RV,
BIZIE, MESEIEMELY LR LCLAT IR o784,
ORI LTIL, (RO T TN Y a—MIAl->T, B
ORI AT ITHA)o YAN—HBTHHI LR
S bR, BUCStuxnetil X B4 5V DREF TS5k
ANOHAN—HEOR, HIGTIIHEIZ L>TEN 5L
T HER OB EE R DT OB LTz, DFED IS
ERBLAZEDR VI AN—EIZOWTIE, TV
Ya—Ih%L, TNIZRILILTHTEL VD TH S,

LLANEAOREPFAN—LETH -7 H, H#R
LX) TAOHEMEPEMEL L R VRY, SA3—
BEBFERTH >l IR T wDTHL, I
2, SETOBBON TV - RO T7a—TO
SIS LETHY, FAN—LBOREIIEITTES b
FTITN Y a—= b e bR T NIE RSV EEEKLTY
bo T, WY ATFIIHAN—LF2) T EEEL
SEHALTWL2D121E, CO[ROX DR EE LRV
MEEEZTWD, DFVRAELLNS TUVDIENS, [
ANR=BENH LN W] Z EIZnE RLERD A A
HThb, TLT, TOIRIDEIDMMAZLED LS ITHE
B3 20054 — b A= g VZHY HlErazbil 7V — 7 DR
HTH 5o

5. Hl#> 2T LFEOFKZRGEBIETET IV

TN ORERA ) 74 A LRV LB T4
D&% 52 HAMAE IS AT LTSS 256
ZTIIHHR LR R A B S 2T L OFED D B o

(D) B2 AT HTld, 24K, 365H O M He i A3 17
bNTWLIENEL, BHIIVATLEEILTES
Vo B O AT AR LT 2 74 5 R % it
FTILIFETHHLL, FHRELTHIEITELR WV,

QBT AT I LT Y Fa— =25t F 2 71 5t
RaRLSE, RN Y=Y AT LB EO R
LRV, HDLVIERRERITI LSS Tw
WS —ANH b,

Q) B AT 2 F2) T4 W xR MA B4, I
VAT AOEEICER B SNV LR R4
WCHREET A LEDRH LI END, X2 T4 D
FEREIT R VRSB 2 5,

TSR E O BERE AN > AT A I T & 723
GEEZTHD, PIZIBSTHRELTVS NI TSt
FaU)FADOMEPS LN RV ERS AT HELTA
bo ZOYETY, t¥a) 74 BEOF AT MR I8
DLZENTERV, ¥ RLIE, X)) 74 MEOKK
ZEINE, FERICEHMN TEER AR LEE SN LD
ThHbo LX) FAHMFIZLBMAER TN LHT,

LX) FAEMRICAEZEKFEL 20 NER5 20T
Hhbo ZrblwvoT, bF¥Fa)) T4 EMRITHAEZLFL
72 LThH, ¥R T EMEEHE S AT LDIERN %
BRI 2T 5%, S ATLIFEMR5 L9
GIEVRAZERT S LI TER V. DEDHIHEY X724
DEFa)FA B, EF) T4 EMRTORENTE
LWEWHIHEDNDH S,

DI, HEY AT 2IEE ORI S D B D
T, [ROX |2 R_MET BV AT LDREIIHIoTIE, T
FEOSGMEHEEE L CRE L,

D MAEOHBL AT L CRHTE22E, F/2, WOT
balcErzE

(2) B > AT L OB B L G2 BB Th b L

B)RMDO=N T 2T DIFETH-oTHVHRIRETE
HZk

4) ¥ 2 TAHMRIERFEHOT AL RIFTE L4
MAazittsare

Tald, MABRBMDPOME L MR, [
KXo TV =7 OB 3577555, H#s A7
MMIRDE IR G2 ALMALLTHRTH L LWL
oo BEDFREF, BIHIATL I, HBIRPT
WTF I =N (BEYPC) 2HZATHELT, £I~N0D
BBAEMRL, NELZTZEAZHRETLEVIHRTH
Bo ¥ avERNILT, BEWHTREZDINRTH
55,

BzZE, F—ravrff&o~vryarBthy, BEE
BATShDOFETIyYaryNIBALTLESET

o ZBERIE, BEHISHTCVIHEZIELHL,
WRAL, BEAZHTHIETETHAH. TIT, —DOD
HEZIBEVHEIELTHEMTL, ZOHEITIE, b
SE@EABTTICEZIENADRTVERELHELTS
<o

- : I' l B ) L

i R i)

1 BENARX — BRHMOLLH —

FNEHMSHEVRERIE, RHRTIDOBENIRICR -
TEC, F7/27%NML, #EPEIP TN EZMD,
F7ZBTHICBRAT S, ZOK, ZoOWMRIZBEVEE
THhY, N7/ T7%ETIETORELRITHTHSEHWT
&%, ELIEFTEHIHICA-ERNE, RELETDH
LLWHETED, DEYVRT) THITATAR T 2B T

HFICABITAEERLT, TI—belden) iz
L0 THDH, 5L, RTVORTOF—tav 7%
R TICRA A EICDT 2 I TATFTEH b, 2F0B
EVEROZETIE, Ao hED, drbid
BBV EVIHIT TH L, THITHIET, DELUH
Ao/ Z2 & B, MTLAIENTERLRY, TS
L) T TH B,

mFLoA—My? -7 1
AR U KPR

= ]

Aotz Sl S = ]
iztoncan —n

B2 HBEWAR — HEOLLA —

INERMU L) REBIOT I —NZHIH S 2T 2120
RELIIEI DY TADTAFTT TH 5D, HIHT AT L
PICT A =B 70 BT S AT 2D L ITKE T
b0 SOFT AL =N, ARIEEHESSDIT 7 LA LW
TCThH 5,

SLT 7 AN H -2 AI1TE, FEHIE Y A7 A1
BALEZRV T 2Ty =L DA RIGH TH 5 Lk
WTEL, HIHIATAIE, FHINIZ ) —F220T THEK
N, HopLoROLN /= FETLIrEEI TN
HGVEVIEREEZESTWADT, ZOHEIFHEMTHD
GHRORELNRBNFRFTE S,

BENHROA) Y FELTREFROIIBRIOND 5,

VT T ONFBIRBROEKFE T RLZDEL WG

BERINTE S, T2, 72BICRETLORGTT) 24

ETED,

CRBEFENBMTHL0EIDII0 b 5T, Lok

I BIIY — THMRINTE D,

CBEVERDT ALY —N%, B AT AN HLIZER

i, EHTE5,

CRRELTBLZTROT, KT AT ANOEEN R

{, YATEERNGEEIZTLIED T\,

6. Hl#EXTFLAT MY —/INO¥ERE
TS 2T 2D T 24— SOELRERRIIIRO=DTH 5,

(1) BN

Faf—oNE, HHEYATFLOEEEZFFoTWLLE
J2ns, KIS A7 %y T =228 L, Dz bl
WY AT LR T AT —NDIIIRAZB LTS,
LT, M ATANZBALIZVI T RNy =05
DRELT 7 e ARFELZTE, SO, TIaA4HF—\2




BV RTLAICRALICNIVD TP D5FE 2R B I BRI DBIFE

i, A NT—=r TR AERER LGS SRR LT
B COEHBEEICLY, VTGS, SOF)ARIE
BT R AR TEDL XN RD, MESNIY VT LT
DIEFIRDE) B DTH 5,
TSDDITHT, HIHY ZF LN DR AR L 72~V
7, 9 Ay TR — NS LB R
PGB 21790 COBERPILFIFH OBKRET, 7a14—
NI LT SR DT 7 AHFT b B FEtEA 07 0 &
Vo bEbEFTaf— BRI, B AT AEER TS
F—NTIEHVDT, LIS SMOEDDT 7 A% -
T28ie, FNERELWTI 2R, ThbbRBTHAH L
HMTED, RRIEFEZDLIT AN BVIETOF A
F—INANDT 7 AEKIHNT DN A — e THEET
HY, RHONVTT THoTHAY M T—27 ETIHELT
VI TE %,

(2) TIV) T PANDRELEIRF

L, TIAAHF—ADHE AT AR ALIZIV T
TSR EEZIFT T, WOAT v TELTINT=TI
BHRLTLEo/ET D, ZOME, TOVTIZTOMR
HREFHHELV, Vo7 2 TEIUE, BIEKZED
HWLTHIEH S A7 L DHT, HMRICIDFHL VA ZAT
ZHDTHAH, TNEEBT LD, TIafh—nzdh
BRESVITICERELL T WIRE TRy MY — 2108
B D, DINEELEF )T I3 2 VR BE TR
BETBL L, IV TIESELEAIL, Fad
F—NRPZOREYERAIL, <7 O HEREREZ B)
ESE%,

T AL =NV T 2 TNIEY L7208 0 ORANS,
T AL =P HH I ETHBEORHICLI) IS
Tho YT LTIET AL —NAOERIE I THE, R
DAT v TELTT AL —NERII LAy NT—2 ED
DI 21— ~OBRELZHIGT S, ThbbTaft—
INIRBEEIY AT 5%y NI =212 C, BBy M el
LIt b, ZOTFALF—1noHMEIETHH0 b T—2 7
7R ARBIL, T AL =N TIES R BT
BDTHbo 727120, FTIAAF— DNy T7ITREGL
BEOPWEE > T LEoTRIAKREE TH L, FafH—
INISBCEHL R ZIE 2 B 7 ) R REFERE R AT T L AMAZH
Thbo

@) TV T e

T AL =PIV T 2 TIIEG L 72 LRI L 728
B, IHEN)F IR LV 2 T Ok R S
HAAAFRMLETLDLEDS DL, LAV T 957 34
F=ROEZIFHATVB LD EROF L0121, Y
RICEDEERBNFLETH L. TNODEER BN
i, HEHSATLARLEEELT, EMRIKIETES L)
2T 572012, FafF—"TIE~IL o7 ORI
iHF, BYELZFIAF—DXE)RN—FFI A7 D
REEZTOFFMRET LML R 25,

7. HfEAFLAT A —/INDELE

T AT LHOT A =N EETSHETIE, KO
ED RIS LT Do

() Fa4d =g, IVTTIRGERELLENDH S
A5 YL LT T aA =\ DROBBEICIZ R S
HTWEINZ, FaAL P D SOBIEE ECERTT 5,

@2) T A=WV 2T IS LIS A TH, 73
A =Dy ba—)VEHAEPTV T T IS TS
NHWEHTT 5,

Q) ®N T T DMK EFERET 572018, [EY&8E72PCO
AB)BIUON=FFH A7 DRERTLTEHRAET S
PREZ E 35, 7 af = SOOI PCH:
W7 74T+ = VERAL, LFORE CHESES
AZEIZIDFERL,

o F B S e B

SN

A0S (Windaws): 23 &LPC
Ham

ARos(windows) : BB AT L

HW

ERFTTAT 2t~
(n—a 7

MWL AT b FobT—5 I3
|

3 DRTFTLEERAA—Y

OV T TIER L2 A T, T4 =305
WY AT 2R ETELWENTTET AT 74—
(i) &)

@F AL =DV AT LB T L[ N—F 77 PCJ

@D LTEMET A AA OS] EOEH Y 2T 4

@R~ e LTHEESN[BLEYPC)

FaAF—NERDV T 2 TS TS N X))
ERLYAL 1

- [BLYPClE, FAMEHV L[ HBES Y ELT
FH T 5,

- [HRANOSHEEEA V7 =724 2% L7727, A EEH»
L—YlENTELNI)IRET S,

S [BEVPCIBIN T 2T IR LG ETD, w
T T B[ RAPOSINDARY VT =0 T2 AN TER
Wz, [BEYPCIDORINIC (Network Interface
Card) %, Ay MNT—7~NEEERT S,

w2, BEYWPCASEE OWindowsPC & [ U &9 12 Bk
THINITHUEND L, HEHSATLLY FT—7 A
LOBLYPCNDOT 7 AILETEER/L, HIHTATL
3 T =2 MBS BEYVPCAD T 7 A VIR 13—
YIHIBR L 22w,

BEYPCHMAKIZ, @WHOWindowsPCE LTEMESE5

LT, YT TOREEZ, YL VIRIBICEE
ET Do YT HIERAIRIC, MER LX) T4 %
SFICKE TS5, — T BEYWPCIIILVTLT DB RA,
WY L7254, BEWPCLOEGE~LV Y27 b a
Ca— AN TERVWENZ, BEYPCOHSHEETHS
Fohi, IRTIFATIA—NTTUOv I 5, 2O
LIZED, TAAF—NNOBBEITEY L BEYPCIZEA
L7z~ o7 %, TaAF—rNroksd, HLADS
ZENRTESL, BEYPCIIRBE L LTERINTS
D, BEYVPCORB~ I DA A=V R FHTEHRAE, T
2L T, BEWPCIZEG L~V o7 & R A Hi
FTHILENTES,

~vyzTH T80, RAMOSETEEL, B
LYPCOBREZEMNTL, BEWPCADT LA v b
R, BEYPCALIILVILTIZLBEE/ T v MH U,
INEWRAITS, F72, VI THREMT LT AN
fHo7aba)l (SMB: Server Message Block) 1229\ T
X, INERYTIVIALTHIL, Vo7 ONE) % L%k
T5, EHIZ, T7ANVEEUNOTRTOREN v M &
FLERT Do

i
FrATF—I Iz TERMELATL(PCA—FIIT)

EEPC :

@ o @ O
o

b T=D0G
] ]

4 BB

8. HfTEYRA b

BEYHRERHA LT a4 —N0MEICBWT, N
DDERLEMI KA Y M D o

(D HEBEEINZ VRS AT L
I NI =24 7 —T 2 =A% F] 7R A FOS EIZ,
Ay VT =2, AENIC, R~ v 2Rkl %
NI—24 05 —7 2 —A%Fio72BLYPCERIEBIL 72,

2)= T D) TIVE A LRHFERE
WAy VT =7 LOREZ) TV L TTa by
AL, M A AE BT L .

(3) <~V = 7 iRk Ak
R~ e L CHEEINTafy =%, KHE
A A=V 2 ZDFEF T FANMEGETHEERER DO L
T, Y= T7ORMELER L2,

(4) EGe U727 T 4 =239 5 O B SIE e
BEYPCHEIN T TIZEREL-ELTYH, 2205

HI S AT LRSI ENTERNWE) RN X
T7A T F =N L7,

9. BBHUIC

F ALY =N KBTIV T OEEN RN, M AT
Bk N\ SRAL B HE HE BR A (TPA) 20 52014 4E9 H IZFEAT &
N7z & R R B B 5 SR AT 72 2 AT AR A
FIVTHRAERT VD, ELAEELL, MEAHELL
BoTWLIAN—BBEANDRIEXOTHELTIEHE £
HTW5h,

a0
Pt — g el WEHD R
ARLKE NS D
=
-

--/I"I ‘g
> ] o a5
 msTOg EWY- L Fat -t a-1a%

M5 FaA1H—/NICLBEER
(TEEENEE] WHEICATEYRTLEEACK] , 2014 £WEIMA)

DENBOFRY VT — 27w F2) 71 MEITHD)HL A
TWbazbilZ NV —FDT AN LF2)F4 7545 —
T, ZOFIAF—NFRADPAN—LBERKIIZWE
HAEBHL, BEOYFXERHA LV 2720 —
VISUACT™-VZ20124E121) 1) —A LT b,

VISUACTViX, FaAf¥—ofizd 77477+,
BABHY AT L, YRRy 2R, ZLTVISUACTZFIH
L7zSMB7'E2 2V 7T F A LT E V72, BREOE
F2) T4 HMOME Db THK SN TV, A /-8
P FTFETEEMLTAORT, BEOHERAY FNT—27D
BEAR ) TIVEA LR, BIOTFTaf—Nickb~v o
TN N —DRERTGEIOWE FVCRANL, Sl AT 2
ST, Bt F2)T10ROVY) 2= a v ELTERE
NnTws,

Tl St Mabware Do on st [
Seiten R
el i daiio W oaracme aNETS e
] S o ik i o T30 W s AN LT LT S
CH B b WELIT/IIILLL .

ALackis
T T T R T T
W ™ »

6. VISUACT-V BEAAX—




FEIRTACRALICNILD TP OiEE 2R Y T BRATOBF BEERTAIIE RN

<BHLH> El iy 'C'E’? fﬁl‘“ﬁ] /\/‘7‘1]) _)\)1/7 L-J: 6

(1) #3247 mmr AL ERAf B FE A £ 2 2 A
T4y — [ BB RIS 3 ST 22 AT 4Gk ﬁ _:E‘. ri &: Eﬁ {B% ﬁﬁj Z é ':li-f:..
i4bmn I ¥
= Al I I D B 5E %
VISUACTIL, TR SOORMTI A Technique for Use with Venturi Valve Control of Airflow B
Microsoft,8 X0 Windowsld, KI[E Microsoft ’ . X
Corporation®, K[ EOZ O MO 35135 1 5k Vplume and Room Pressure Tha:[ P-rov1des Both Long Equipment
CETA ] s Life and Safety at Research Facilities and Hospitals
< HTR>
6 M TACN £F2) 74754 F— AL
b5
el kil TREN F2) 74747 AR TRENREH KA MRAER
LI R EWSRAFLHINZ— Rintaro Omura
7 XE MR A KR EHE
EWSATLAINZ— Nobuo Osawa
— &—T—

& - EEFIEANF2U—NVT, REFTESE, ZEHE

FFZE il R I bt 7 E D% A e 28 R B B % FE I A i - Ll ] X F 2 — O 72, BEROZESRIEE LV IEHE
WCHIBL, HHREROMECRAN I EBTAEIERHBEFTVEZBML:. SOEFNVIC, HxfHEoRetr
MR 2 ECUBEELBIEMTRELE ’Jiiﬁlhﬁla E D R A A b oo T 37 % FEBLS 2 2 1 i S E A & B 76 LIS IR LT
Wh, [AIFICRHELZEEE=FICEYD, FENEMZ) TVIAMIERL, SIEREIRERKICIZTI—2CHlAT
HILNWETHS,
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Technology for Real-Time Detection of Microbes in Water
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WIEANT ML, B, BEELYE, ME, #EF L—Y KOFE#EH, IMD™ (Instantaneous Microbial Detection)
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Water is used for washing, and as an ingredient, and in various other applications in the production of
medical supplies, cosmetics, and food. For such uses the number of microorganisms in the water must be kept
below some standard amount, but existing laboratory procedures require a wait of several days before results
are received. A faster detection method is therefore desirable. This paper reports on the development of a real-
time detector for microbes in water. Good results have been obtained both for detection of microbes and for
distinguishing them from particles in the water.
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A New Type of High-Pressure Gas Regulator with Low Noise

and Good Maintainability
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Benefitting from the know-how gained by the development, manufacture, and maintenance of the field-tested
HRB high-pressure regulator, the newly developed HNV high-pressure gas regulator features a small bore,
compact body, low noise, and high maintainability. The HNV has a three-level perforated cage, consisting of one
fixed and two movable levels, the latter serving as a depressurizing mechanism to control noise. In addition, the
HNV's novel two movable levels provide improved controllability when the degree of opening is small.

1. EU®IC

HATIZBWT, ALY TRESEEET AF@IER
ETitindaZ il migib~oF 2, Ehf
F—OHTEH, KEROBAMEIZIBVW OIS A %
Thb, 20lL1ESHIIHORAARKFEIICBVTD, ¥k
DR X0 LG O A B T AR A2, HA
DBERTERWIRIRTH o720 LA L, @SSz
N rotzizw, HE-MEMOSEEEEERL, &
P XD A A ETHZET EALVIAAL L, AGH
L HLMEYC, HEICHIHTE-Z LT Ly,

AARIZBWT, SEES OWRIE A 19954EEE 2 5
20084 F TOIERMTLOMGEMML TV A, Foy BY
TP HYN P2 FET T el LR A%
i ATAMELBHY, SHRBRTANOBEHERAED &

AL, @GO mIIE R TSNS,

HNFELTIE, BRIV RO EER S F D I £ <
REISNTWEA, WHREWIZELHD, AVTFUA
iz I%j’)}bn)nm )\?H' H?F']%T"L ﬁktﬁﬂjfa)ﬁbl.\lru#xl@].,f
WBHIRTH %,

T, azbilZV—7HRATH, &IEANFHRBD
I HERE- A T AIZMD B o iR L, /O
£#, R g, REEE, BuAYTFFOANERALL
HNVHANFZHIEL-OTHET5.

2. ANFTOBE

2.1 #HAnFEarra—sng
ANFER, BECIDREONTELHRAEHEDET
CHE TR TH .




BB AT FURECBNICHS EANS OB

HYERH 5 DBREY IR T, SN2 N S A% BRE)
BRELTHHT 5720, BIGREREDIFITH, €%
REOHNEMNTENZWET M) ERTH L
YRRV TES RSN G, E2, RIILTHEER
NFegay bRANF ORI FE NS,

2.2 EEXANS

EERANFRKINR T, BIETH2RIE ) % K
MTBITLETHEIAXYTSLERT) VT, FRARTREK
ENTWD, EEEHEIE, 2RIEDORDIEN, 714Y
TILMLCTVBNINELRDZEICEYDAT Y V78
FAREMUN, WEPTERSINL, ZOTB ORI X
DIRPDSHN BT ADBEHFIEL, 2RKMOTE 1% —%E
RO TH b0

AFUnY
-

Y¥A4¥I734

TREH

1 BEEXHANFEXE

W, HERANFIESA YT T E TR I
i, LRI LETHRMIISEB LT WL 720I5%E
PEASREV, LA L, REEOWHEIIEY, F 7y EI
ENL2RMDIETHET AL 3L, £z, IRIEIO%
L BEE (7N 2RV —RIREE)R AN
F O - 2R IR OB X 2 21K 35

2 BBXANSTRE— 2 REHHFE

A@ELTIE, KAT—HEDOBRBEREICD HiFoh
%t BATNF R, AN T 7 O\ A2 G AT
NFRE, BT EBI A S A E AR D b
AU EITRIE SN B,

2.3 A0y rKHANF

NAay bR, BISISRTLICRIMEZ RS /20DAR
AN FE, INEHIETEEE A NFTH BTy b7
INFNTHFPINT WS,

PEB L, AR 2500 L7z IRIE N &R E LT
34Ty MASF 2RI TR B, ED2RITETIDZEAL
R LT, AR NFEZBAT AL Z R E T 5,
ZOHEITNC LY, REFTNF DL L THREID S
AN, 2KEN % —BIROREETH 5o

EER AN FEHRECHER TG AL X, oy b
ANFIIFARIC LR SN B MEEAVNE L, wEs DR
WO HE IO F 72y bAETIT W, 2D 7280, il
BETZBE L CTHIBI LT A RRA N F 2R IETIOF 7
Yy MLV ED720, RIRHNNFTRFEON
AEWHELTH, RAEZFHMSELHMENIZER LIS
Wiz, BEWEIENTVWS, LarL, #MElEMETHS
720, EE)EAN RIS EH

M#EELTIE, MEOZENDRL, Kitmoh AH M
MEN s EEMIFOIK T NFICL L LS,

FEHINF
JURRRIE - | R

3 Oy bXANFRFER

3. HNV ANF DR

3.1 HNV (High Pressure Low Noise Valve) {t1%
SR L7, HNVAINFOAREZ RIS, B4t
B EZ[X4IR T

=1 HNV AHNF

1EH fHi%
FHAX 50 A 80 A 100 A
T2 TR ANSI Class 600
1REH 1.0 ~ 8.5 MPa
2RIED 0.3 ~ 4.0 MPa
EH CV E 25 56 95

4 HNVAHNF S8R

FEAABEICBNCTEHSNDZE2 0, L
L, BRAREREANFAEFZM- BT LM%
Wz, HNVHNF TR EREOLEMEICEN TV S8
A8y PN FEFEE LT

RARANF O EFIE NP EATHETHED
AT —F1 54T L. bLHBERELRE DT A
L, S48y "N FOMTA VBBELTD, H#E
N THET LI ETRIEANF BHELEETHY, “h
WaEBEMR LRI 2To7. T2, WIERMEICHRBOM
ERY R L2 IR, KBEICB 2R
FEPEL 720

ATy MANFIE 2B E S A vy MR Lo
REMEREDT. T, By MEMERHTAZET, 2
WIEND B PR LG oMEREEEm L3d, %4
MEEDLZEZAE L.

3.2 KEFEHNF
3.2.1 BIELTIVFaI—32E

KKHTNFRIENZTAX T FLTEML, RIEK(TS
) EBESELT 7 Faz—FEE, WITEREMZ oA
P Twab,

T Fax—FEICIE, BITIEO EAE RV R TH
LE—Fa—~RKB L7-8E AR SAY 7T 0% H Bk
FHL7z0 61T, KBITRTEIIZ, OV Y724 Rl
FT5ILT, YRRV R 2EL L e R b L 72,

KEDITAY 7T 2% KEULTLHZET, EEHLIKEL
BB I LIC XD RIEANF ORIEEE R D2, FOREE,
TITRHLEVWA NI =2 2R TLIENTE, £1L
=D B WIERERBERRAL 200 b KB % T FE
HL7=

MAT, 77F2z—FEcid, RERREEZERT
HIENTE, T7rFarz—8%0RdsI bk dHHIZH
I RE et 2 3 at L7z BETRHOY 23Tk
OPFVTEY, LY VPAT AL ELTHA
IR T LR, TRARRCOEREEED v, B
W R &R 21T o7,

TV I7LE—FR
T

5 2EREHEE

3.2.2 FEURERGE

—ENREMEARE W 22X, ZOEZ RV
F—DOREEPSLBEMETF ¥y &) VI BRELRTL,
KHETOMBIZEL ., 22T, HRBTIX3EZIL
F=VIC X WIERM AR LTBY, WILEE 5%
5L TEOMEEMRRLLIELTS, LarL, HBR
DIZL I — T TIE, N FrrRBIERSIRENT &
WX BB A B H o720 £2C, HNVT
1%, HRBO3ELZILr—J %% RL, 28B4, 1B[EE
DML Ly — Y E2FBHEL, HRLZ(X6),
HRBO3EL Ly —2ik, 2BEHOr —Y NI T 57 %
FELTWADIZH L, HNVO3IBZ Ly — Vi3I8 HE2
BHOZILr =Yo7 7 # Rl L7EsFLTw
%o HRBO3BZ L — Y Tld, KPHEE /Nt R IF 1218
HOr =2 2 iAA 3 ClOEM LT\ A 720 3B EIC %
57V, HNVOIEE TR TIE, RN T
DIWAEDBTRTCOr =T %570, FIZSEREZIT
ZENTE, BEWZN LSS, NyFrrpiREizdw
M & L7z

T, HEBENKELTTIZoNEHEMICIL, 7—
VIBH XY r — D28 Bk s @M 5 FLEE B &
HHZELT, IBHEBEMLCEERRENE G SE
LRER L, KB E 8o 542 Wil L
e () . 797 0RRICE L TIZ3.2. 35 TH
B35,

r—URICHYREL, r—Y1BH 2Bt A fLIZT
VIEWIZILOSB SN B R R L7z TR R A
MEAMN DI EICLY, BEMICRADIETIZTIFTn
&, WARPBEEICZLOEH LT, BEORERK
PTG E T Lz F2, F—YWNEETHAKIE L
S, WAROME T AN F -2 E T AL F -4
WIpZETHEETIHZEZR 72 O EICXY, Wi
MEBRL 7O DN F LS OR G EREZ S,
WA B OMUT T 2 2 T2 TEDZ0, i
H AR LR L N LA W L 72




BB AT FURECBNICHS EANS OB

6 3ERZILT-—VBER

3.2.3 TITEEAFYEIVEE

HRB, Mt 8 FE 3 F O RIEHEEIRE 35
A%, HNVTIEZo0 &0 ) M ff & A d b 7R
MEIDT S 7 2R L2 (M7, Sk, 771
D —J1IBHEROAMY, 797 KEIS 1B HICE -
PHBHIET, r—VIBEHET 57Ty TILTED
R L, M2 L3872,

7 TIUWIK

COMERRHTHIHToT, T57er—V1BHD
BICZEMSTE, BEHORITFEER RN EIZEST, 225
ERICHR>TLEIREDSFELLD, 7778 EILE
BTH L TEOMEE R LT,

ZOWER, TITEERIIHINLELETEEFYVEVT S
CLDTE, 2RENCERSN VI EZFEHL 72 (K
8, WEFFHUSR) . T/, r—YV2BHE3BHER— O
L3528 T, AR S LR R LS €72,

8 ENF v tIL#iE

3.3 2BRE/NA Oy MANF

— RN AR S By PCOBERIBITI, BEESK
ENZ XXy, KBECTORMIHELWD, 1Ty
HINF DI/ CRBH- B Z B ES N F I
RV, F, ENVEELRTZD, FAXYTILREDK
HEROFERELD RO SN, Z09) 2 THEZEIHI#HE
MFIATDRLTI R LRV N DD 5,

HRBIZ, RIEKTNFHRTAY T FLTIE R KIIDOEA T
VCRIEN I T HER N KIEE N FTH L7290,
YA N OFEHEIATKEL, JBDstiv, ZORIBO$
SR 72O L8 0y MIEHERETRLTEI LS %
Vo ZORERE, BESEMIORVREENERSN, #
BRI AT F U AITERE LT WA,

ANVIZAKRANFIZTAY 75 LR EE AN F 2L
TBY, CAPRUTHNSEEARN20, BHE» O
WERMEDO ATy N THLLEDN LV, ZIZT, D
O — B 775 O B 77N F F A 35 2808 £ $ 4
oy MINFEFRHL7,

2BEEELTHZET, —DHOfuy NCIKET %
i, HI#ELZRESTLZOHO/ M0y FOJE
EE/NSLTHIENTE, S0y FOFREDBHMAIEI
A TUONYF U7 ERILIKL, BELTH A& 4t
TELHNFHEAIE L. KUZEOMEE RS,

Irawk
mED

o

Gt g

&

A
ZREAA

T I
FEHIF BE
HWMEH~  ZRED~N

9 /A0y MINFEE

3.3.1 HPP (High Pressure Pre-pilot)
—o2Hofay N FHPPIX, EwMoOEZ
OHORf Ty MR TELEN T TRIET L TH

%o —ODHO XM Ty M, KRN OB b
TV LTEST, BELHMALETIERWZ0, EXb
YROEEANFEFRA L7,

EAN REEHNFIE, — BT 752 CTEN%
BT AL LD, BEICENEHZRILBICAL
BIE IR (LTI OBREOMmMET)N 1L, ML W,
F72, WESZHMICTAZEDITE, HPPIZILERMDOAT
i S, ML MR M5 L TE,

HLAHBEEZREICLY, HPPY S BERIRB 29584k
LA, ANV EIIZTWLAT) V7 2B
HTLIZEY, ZORFEERIBRLZENTE, Hrogk
R ELEMEIORATVWD, T, A7) 270G
HPPLHOZEEITIEICI VB THES KBTI L
ATE 5,

3.3.2 HPV (High Pressure Pilot Valve)

“oOH®DN 1y FHPVIZ, HPP2SLESNTEZEN
HOREINGRIET DEEN AN F TH 5o

AR FEFBRIC, SR 1ED LA 2Vt RO —
FEALIZTAY 7 T 228 8EE L, FMIZOY v 7 2
BE35ZET, SRV R E T HLL, Zathze ik
L7z

EIEEHIET2MHRELY, BEoRVATY 7%
FEN#RERCICEVALAALZEIZ, ¥4Y 750000
NTLEHITEDVEZOLN, FAXTITLOYNIZLDHT A
W2V, EHREPIEFHICTERL L REOREEN
SETHILPBEIN, £2C, HPVTIX, HE#
TEAT) Y TORBHEINIATAMT ) VI E2RETHZ L
T, BEAVEMOALZEICLDFIYT7F500RALN
ZRhIEL 72

HPPE AR HERBEIC LTS DR AFEA L 725
HITE, HERAV T4 AR R H L TREPRATN
%o MWALB A NFIZBWTIE, XA 74 2 LABEOH
EARRTNF IR LTV L7280, KRS /NF% 5L
BRI NIEIRTE VA, HPVTIZ S By MR A
TAARTOFTTEY, Aoy MR TS 2L s
BLHIENTE, FHAGMICR 72 RkE R ATy NS
IR 2 LEMHEICL TV 5,

F72, HPVICIZRRy M#EZ AL, ZeMtmo
TWwd, RI0DXHIZ, AAEREBOHIEILE T % R EE T 5
ENTAY T IR ENTEY, 2RIENB LA LY
G, FAXTILRTIHILTIFON, Ry M A/ X
NDOF) T4 AREE, 40y FORNEERTL, O
%, 2RIEDERIBMIE 2B CEBSHE, —o0E %
MFEETHIET, KEZABLTHT AOMGZ IO 50
WAL TWh,

10 RNy MEER

3.4 A TFFURM

BAES CHLE STV A EE AN F OBRE DT
IZ%1F %,

R T EELEE TS

AR ER L DR (GERY) 2 I 50 E5 5

BT IR R ANTHER T A0, fakk

- FaRFREIC XY AR T EBIC ANR—A DS LB

DL, RS OIEE R, MEbEIk

MzEEohb

HNVTIE, Fsk TREZHHL ZwigEE L, 591255
AT FUATEDMEE LTz 72, AMEEIID T
NCHVETIZENTEL y 7y M) = E AL
72T, BETHICAS>TERETLLESRL, ks
HFI D22\,

WAL D AN F TIEER G HE R SIS L B L5
L, HNVTI T XCOEBMICBWCENERE - FHETH S
txare7rel, —BagiEEmbHHAMEREL TV
72, AVTF U ARMIED REIITE S,

RRERE IS, B —VIC X BIREREREIC XD,
ARG S-S M 2 LB E L anZ e S RIBICIRD S
HIENTEZ, MALR HNF 52008850 UL ETH B DI
L, HNVIZIS6ERM LS50k S8, Martkzm L
w7,

HPP, HPVEDBICHEN ALY AT, ATV
7, PFERA N T4 AR LW H LT, N F TSR
THIENTES,

s J
AT+ A UTAEE
a5
5000 10000 12000 20000 25000
FR[EVH

11 XTULY, BERAV T AZDOIR




B AT FUANICEBNICHESEANFORRE

11, @2ERER(EET MPa) IZEBIIIN F-
FHELLEEICBIA2RIED ROt 77T
Hb, WKHIOZI7EELE, MR LTEY, &
NEBHVIEHESZLTEBY, N FrrlERILT
Whe TIT, ATV THERA )74 A B\THILET
NN F U THGEEIHERY, 2RIE AR L
LHNRNHRETE S,

4. BHYIC

AFTIE, azbilZ IV —7OHA T HHRBA N F O Ffif
ZRRL7DOFREFAOSGENSFHNVIZDWTHE
U7zo /BB, 4, KBRS, @AY 7 AtEz e dati
RIEEANFERIA v F v TTHIET, BEPLKEE
TITRTCOINFEIRMEFTHILIZLD, I FOREA—
=L LTHED ==X G b BnzEittyas s
EH Lz,

<BELN>

(D#EEREL AV F—MES I AR KRS E
R IR AT AR O S E R T U ppd—6
(2012)

(2)HADA 2 7MW T BT —F A TTN—T HAD
4 7 ¥EMIZIET T ppd—8 (2011)

(B AT R R H A K E SN BB BT 7 A0 8-
R E e RO [ PR pp.20-27

() lEH A A AR S HEIHORE 4% (2012)

< HHFTIE>
A fE—iy 7 AELEM kA
BHFEAR TR B S B SE
Tk Bl TAC VA A
P SEAR B 5 PR 58 50

—0e—

BTEaHRIFIE B

o JE & > D BB PEBE I L0k D B

Technology for Improvement of Humidity Sensor Durability
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Because humidity-sensing elements are directly exposed to the atmosphere being measured, in environments
where disinfectants or other chemicals are used, such as industrial plants and research facilities, a shift of
the measured value away from the actual humidity is inevitable. To make humidity-sensing elements more
robust, we have developed novel functions such as: (1) element heating, (2) drift detection, (3) heating interval
optimization based on detected error, and (4) failure diagnosis. We also report on our newly developed
environmentally resistant humidity sensor, which emplovs these new functions.
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Development of a Clamp-on Ultrasonic Flowmeter for Gas
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By combining a high-performance damping material and an ultrasonic transducer with an angle of incidence
greater than its critical angle, we have developed a clamp-on ultrasonic gas flowmeter capable even of
measuring the flow of air at normal atmospheric pressure inside metal pipes. The flowmeter can also be used
with gases other than air, and its minimum measurable pressure is lower than that of existing clamp-on gas
flowmeters. Based on analysis of the ultrasonic wave transmission mechanism by the transducer with the
critical angle exceeded, it is believed that transmission is by evanescent field. A robust and high-precision signal

processing method is also described.
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