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A - ZOHEEER ThThoBE I
e 'R PWTERINTEET,
3 y = » 2. ZOFFEDOHODHEEIN—F > DHIZ6
w10 - a0y > FEE - BRE BB HA0 ENEHEIT5h, Zh
A ZNOME F I L TREINGRR L £,
ZHCED, TR ICEDE TREBEICHE LS
NEEM 7O S A EERTEET,
ZDMMORES L UFFEF
A= 2 —/REAEIMBSRE/FOR/TFE1 .. 4
Hae A7vay 155
PItRTE S IR FESHR 72 B8N Z Ty 1 R bl ok
= 2L EHIGET DDA NESHHATEET,
s J4—) F/\X{%g - = S ° S > - el
. FoHLERSY 40 > £E;§%@7DtX®bUﬁ%LLT%
TN DEE - o )
e MEPRLOCEM 7OV 5 ALEREE D FiES
L N5, EHESISREITREENH D £
& o BOICBEIAT DU T 0T 5 LDMBEE
nEd.
=V R B’ > T O AOBRFICHE—INRTENES
" F7 MERELET, ZOR—IVRIE, Wi
=} Ot ANE D L TENANNTERL %
R o
* >
> > 7 IVBalG Trar AR OBWE T O A 2RI Z/NF A= T
BRIA L 9. MR aaiciso Tn
56, 7Ot A EFH THIETERWEAMN
HDET,
DEE R TzAINE— ([T a s YT ot 2 &% T (ABNERZIFEHT)

71k

> i

WDAZa—IIBHLET : Hh > B68

BT O T AESE 1 —

YT ot 2 OMEIRINET,

10.6.5 EE#EE

YIS SN TWA o ERIE 7 Fa A hick-> Tiftan s MEgo] 7o
Y AMBEITIMA T, HEMKEZGH L TRA8 DO MK Yo AfiziETE

ESN
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BR1E

MiAH 7Ot 2EICX DA FNA[EETT
s ERHENEZIT T4 =V EINZAZEZNLTHIITES
s I ERE LT TE S

s Iy MAA Y FITHEEREL TEHYST
o R BRIA T DHIE R E LT

o 1Y —FRUEAZ 12—

=

20Dt HOUEMZFMEL., TOFHREZMHT D &, AERHIEMBOM R E 2T

DTEMTERT,

ZEFET DI, WU TN ZERFD 2 DOUEMEEFHTH2ULENH D ET,

A= 21—/ E BN/ MF1—8/E— R = &
Hae A7vay 185
A =R ZDMREDA /T T AA wF
s F7
. 3
VIHARRE
*7
Y1 FTa i EBHREINT | oy &, BORE (Y1) F72130%0 (v2) &L
— WBE BT THRAES DB LEERINL £
72 fied
Y2
7 il
= P A0 B A—Y—EROWEHT T OEEFRT S
M BRBEIENLTZOMER LT EX
W,
P HEEMAEERY 1 — R S N MR DR E

TR

ZOKBEEFAL T IRENEHZHD 2 D3 D0 HEEHRTEEd, 2D
DO bHIEWIIEEOEMEENFHE SN, EEEOEE LTI IEINET,

AZ 2 —/RENBINKEE/EEMEE/MF1~8/E— R = TRY
Hae A7vay 155
A =R ZDERED L /A T AA v TF

= 37

.t

VIHARE

*7
Y1 FTra i #EFInT | RCHEHEEL TS, K3 D08 Y
— Wbt BTk AT EEIRTEET,
BEME N

REEEMEDH

Y2 AN1E2ICpH U LB EL YN H
= DET, pHE T2 Y1 ELUGEIRL, HER
’ FLoUEY2 LU GRRLET, AIEE: »
Y3 (A7 a) THOEHAEHLREZRRNL 7,
7 B
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AZ 2 —/RREAEMEHEEEREE/MF1-8/E—F = TRY
HRE *7vay &R
{2 il 70 BIR EEEEZERTEET, B TER0nETE
= F7 FUEZIRET AU END D FT,
s G}
VAR E
*7
Wz 2w b BIREN TV BHIEMEIC
AT
TURME FEAELD B A—Y—EFKOWEMHTN T OEE2FRT S
M BREHENLTZOMERILTLIEX
W,
P EAMREEIM E 2 — FE SN HERE OARE
rH {&

rH i #5559 %113, pH > & ORP LU 24T 2 ENH D ET, pHH T A
FEit o, FEREMRY Y, ISE YO pHEMROWTNEMHHTENIEET
3H0FEF A

HEMAEDONDDIZ, pH/ORP AL > 2T DI EHAEETT,

> BZ AT DHIEMZE rH (BRE/) ITRELET,

AZ 2 —/EREHBINMEE/REAE/MF1~8/T— K =rH 5t E(E

HEE *A7vay 155k
A R ZDMEEDF 1 F T AA v F
- 37
= 3
VIR E
*7
pH YV —2A BHINTWspHtEY |pHEHHDOANEORP LY HDOAN %
H FLTLZEW, pH /213 ORP mV %#ER G
WNELIN =%, HIEEAL YOy — 3
ORP — % B SN T3 ORP £ > E%%g??ig;ﬁmm{/g 7oAz
" 1k .
HEEN/- pHE e A0 B IA—Y—EHROWEMH T ZOEIRT S
M, BRENIENLTZOMEE LT EE
W,
D A REREEM o — B S N RE O

B A R EB/R

2RO REIL, HEROEEROERNERDZ T ENDHDET, P AEER
. TR RIGER T 2EEREBWHEROEERTT,

RN EFIC Uz, MAABELREMHTSHAY v b

o JEEAERY I RTER T 28K OEERE, ¥ —E > OREFHICT <ICHET
%i?o9Z?Aﬁ\%ﬁﬁﬁkbk%%ibtr@®mm§%4@%@%bi?o
s CPRLIRENIFE BT E RS N8 BEHTFORWERBTY —E D IChERELSE
HEDHENTEET,

o SEEEETICEERMEN AT 25G. A AEELREFHTHIEICL- T, B
M E 7213 25K DR % B L W T%i'g“
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BR1E

A= 1 — /RSB EE A/ MF1~8/ T — K = B REER
Mt A7vay 1555
i ER COBEDA 1A T A 9 TF
= I
. x>
AR
F 7
HF A M PAEINTLAEESY | DFAVBBED, K142 LHRED FHAA
Y DA AEY a—)V] O LERCH D
N S 9, j REE N ‘u\‘ Ea—)VDi
-y WA U EIRTE 2720, BIE ORI
FRINEH A,
L B0 T AP ROWEET T - O & %77
N BREHENLTCZOMZH LTS
Uy,
D AR o — A S N TR RO

Fa7IVEER

2DODEHERMEEWHE L., TORR MM T D L, A4 2 ORIRER R EZTTD

ZENTEET,

A= 21—/ E BB/ E B EE/MF1—~8/E— K = F 2 7 )L BER

HERE

A7oay

{F

it

R

= 57

= 3
1IHARAE
v

DIEREDF 2 I1FH T AA T

H

WA

HlEME

T

HlEfE

F T a it BRI nT
Wbt IR TE

WAL (FRA. B : 1A g o Bt >
) EZIEWE (BUR. 6 : 1 4 > ZWEROT
Ttz o) LU THREET 23 28I L %
R

FUPET+—< v b

iR

= Auto
" #

s ##

w #H#
m # HitH#

WHERRE
Auto

INER AT D& FEE LTS 7EE N,

AL

=R

= Auto

= pS/cm
= mS/cm
= S/cm
= pS/m
s mS/m
= S/m
WIHARE
Auto

T a7 IVEBR

FeAHL 0 B

I—Y—EROYEHE T DEEFERT S
BRI ENALTIOEER L TL X
W,

P HEAKRERIM E 1 —

RE S NI FERE DHEZE
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104

JEH pH (B

—EDFMTF T, pHHEIE, 2 DOEERY > HOHEENSFETEET, #Hn
PHTIIFEERT. AT g, R Tk ENHDET,

AT 2 —/RENBINKEE /R EEE/MF1~8/E— K = BEEH 50 pH §E

Hae A7oayv "R
A5 R ZOMEEDA 1 F T AA v F
" F7
"t
VIHARRE
*7
F R AHEIS. KM BT S 2 E H I 2 (Verband
= NaOH der GroBkesselbetreiber (VGB)) O H A1 K51
= NH3 > VGB-R-450L IZEDWTHTONE T,
= LiOH NaOH
YIHARTE pH =11 +log {(x, - 1/3 ky,)/273}
NaOH NH3
pH=11 +log {(x, - 1/3 Ky)/243}
LiOH

pH=11 +log {(x, - 1/3 ky,)/228}

Ky ... BN ... AEEER
Ky, ... BOAE ... REER

WA AT a LR BRENT | A

— VB FI AT A 4> D B B L . DD,
Wi fis Fvrd

it R

p— B A RO TR S B L, DD,

)

WEfFIHEIC EER) THoD, WEHED
BRIIFRRENEE A,

A S 7z pH FoAHLD T I—Y—EFKOUEMHEN T ZOEEFRT S
N BRHEEALTZOfZHR L TLEE
W,

D AEE M o — RE SN MERE DAL

A AVRMBE (ATVav. PUT4RX—23vI—RFHBE)

Bt A > i\, K/ O HERTG e & Bl g 2720 Il s KT, B A
AL R T —HKITMA 5 N2KIALT > BT AR WY =571 EDT )V
7 ALY ORISR 72 B2 PR L 97,

Wit A > g DHEMEILAFICGCTRZD £,

s 7IVAVAED Y AT

s 7))L ALY E DRSE

» HIEY DTG YR

o (G R OAE R (BHEDRIX)

FEREIT D MM 7S BE 2 ARFE T B /2 DITIE, a1 5 L DB 2 IR T 5 2 &N
EETY, IV —BRINLERERITET D & ERBICBMA -0 FRIN
5720, WIS A W T A ETHREIIHET S I ENRETT,

BRAROFEIL, AFOBERICIKFLET,
" i

» AR DT

» SEHRRRIE A T BT DK DA s
s B D ERE

AR DR R

%
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Endress+Hauser

A= 21—/ E BN EE SR EREE/MF1—8/E— R = [B4M A U RIRBE

Hae A7vay 185k
% [EX A it A B0 T
BE [EX A J)
biRs
i3
B 0 DR ]
%0B £ TORH Y
» E
At R ZOMRED A 2/ F T A A v F
= 37
. T
WIRARRE
*+7
R 22— D[] =R
s ]
= gal
WIRARRE
1
&Sy 0.0~99999 Bt A > AR DI =
VIHREeE BAE, IRCEER U724 T2 3 e U TR
0.0 DET : RY1—ADHR
TVC it 0.0~ 99999 eq/l £7/21% |TVC=42%&E
eq/gal BT, WERU @ RY 2 —ADBM
1IHARRE
0.0 eq/I
Rt B A5 1.0~100.0 % FR ORI T B ERICONWTIE, #HHTS
5 BilEOfEE N SRt INDE Ty 2B WL
e e,
BRI ROE =R B & BIIRT B HNC. AR s ORA B 2
LA ELET,
s LWNZ ZOfEICk D, TTICMHHENZBEOFMEH
VAR E NEFICANSGNET,
Wiz fiEFEAS Liaho /256, BEORARE
RS 572D OWIHIME E LT 100 % AMEH &
Pk 0.0~100.0 % nxEg,
BREICHRE= RV IcHEL X | ST
R 0.0 %
ZEYIy 1.0~100.0 % EHBNBW A v b — Y2 F R T ERERE
20.0 %
BE K [EX A ) BSNTWREELRY | sl S AMA DO ERNNICH 2 BEX Y
A Y EBEIRLUET,
BEEXR EX ) EHRINTWHEERY | KBS I ARB OO TRMICH 2EERE
Y Y EERL T,
[EX /1 CORKREER 0.0~99999 pS/cm T B F AR N OB R R O R
VIHREYE Kz AT LET,
0.0 pS/cm Z @ﬂﬁfiﬁiﬁﬂ‘é &, ﬁ#@%&c:%)%ﬁf b4 -

NEREINET,
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A= 2 —/EEEINKEE R E R EE/MF1—8/E— R = [B1 A U RIRBRE

HeE *A7vay 185k
ik e B =R JuiE
= JifE BRANEZINA FUA T ZN U THER
= [EEfE DRIEAE %
WIHARE EEE
JCfE EERREDOFHAN
bl R MERFTOWE M Z B L ORE LT %
= /5L BELET (AZa—/8BE/AN).
= FIRAN
s NAFUAN
VIHARRE
7zl
] JU—FF Ak Te & Z R AMRO T RFNTH A E - 7z [ E i i

REYA 7 =-BEEMEITHEL
ESCIR

EEfEL X7,

0.0~99999 I/h

VIRAEE
0.01/h

D IR 2 —

BE S N IERE DA

1) %O0BIIZEHTHD. TOMITHREITIGCTRARD ET, REMIIFRENET (I : 20%).

Formula (A7 3>, 79574 RX—= 31— RKRHPNE)
BRIT 471D, A3 DOMEMBMSHLWMEZFET L ZENAETT, &
DT, IFIFRPFEREPIOHME (7—)) HEZHEHTEXT,

E]uwmm77~A@I7m‘ﬁﬁi?z&Kisfﬁﬁmﬁﬁv—W%ﬁﬁbi
T, BEloERTAHENE, £ LT, TR X 2 ROEHR N0 EEZ—T -2

BOSBDELET,

IyRIL | B4E ARGV DI T HROY17 %l
+ ng Bt Kt A+2

W Hfie Hufi 100-B
* T Hifie Kt A*C
/ [i5= HfiE Hfie B/100
A 5t Hfie Hfil A*S
2 2 5 Hfie Hfie A?
3 35 Hifie B B?
SIN HA Hufit Kl SIN(A)
Cos o 7 Hfie Hfil COS(B)
EXP FREIHL e Hfie Kl EXP(A)
LN EEISE i il LN(B)
LOG 10 HEE DXL HfiE Hfie LOG(A)
MAX 2 DOEDEKR Hifie Bl MAX(A,B)
MIN 2 DO DN e Hf MIN(20,B)
MOD ROD B RE Hifie Hfil MOD (10,3)
ABS 5t Hfie Kl ABS(C)
NUM T =) > Kl zE T—=) Hfil NUM(A)
= LW 7= T A=B
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BR1E

YYRIL | BME ARSVRDIALT BROYAT Bl

<> ~IZEHEL L2 7= 7= A<>B

> ~kDREN HfE T B>5.6

< ~XbD/hIn Hfiei 7= A<C

OR A 7= T BORC
AND FTHAL 7= 7= AANDB
XOR HleAts BN T 7= BXORC
NOT BE 7= 7= NOT A

AZ 21— /REHBINEE/ BB EE/MF1—~8/F— K = Formula

Hae A7vay 155
AHE R ZOBREDF I F T A v TF
=47
. F>
VIHARE
*7
Source A ... C BEIR HEMBDY—ZAEL T, TRXTOEHAT,
V) — 2 DR NAFUBLOTFOF AT, HEMKRE VI
AR v R AAwF YA LAY F. T4 —IVEN
AL 255, arhko—3, FHlL > 21 v FH
OF =5ty NefHTEET,
e J‘%;fxrw? 1. HPEMEICH L THRK3 DOV —Z (A,
- B. C) Z®IRL £,
A C SUEQWEMARANEN |19 2nenoy — AL TAT Bl
ThET. RN %7
- REENBZTRTOFEESA (BRL
72— 2T ). Al g ilE s
ERDET,
3. B2 ANLET,
4 FIEEFICUET,
=~ BUEOHIEM A, B. CBL U &
L FIBEERNEREINET,
Formula ZU—=7FA b #*-> B 106
E] EMCERLTILIICHERL T ZIN
(KCF) . BEEMRES OBIE O R HILE
BURTY . HATOESLEMN. DX,
T BN E WA T I L
WCHEELTLEI W, BEIZHET, B
wIAZMFHLTIEI N,
Result unit JI)—=57F Ak PDEIZGEU T, A0 EANTEET,
Result format B/IR INEE AR DR IR L £ 7,
= #
w ##
T
» R
m R
VIHARE
#
Result numeric FeAILD B BIE D RS
P HAMKAEEIY E o — RE S NI HERE DI
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fll : FEREBERICHINT 3 2 RIERAES
DL —H X OFEAR S TIMEE L ET., KD 3 DOEMENHZsnbE, KT
340 ET,
= (1) Wb sd L
s (2) RBERENHREEZBEL TWSI &
s (3) BROBPEMNBUEMZ FRl>oTWwas Z &
1. CCA250 RILF D TINS| L)LY 2w R AA wFNnEDNA F U AJ{ES % DIO
B a-INICERLET,
2. EREFTOY FOTATESE Al EY 2 —)VITHEHL £7,
. BRI EEGHRLETD,
4. Formula HEMAEZ 7E L £7 : Source A= /N1 71 A DIO. Source B= i A
77 AL, Source C= A JJ &5,
- B
AAND (B> 3) AND (C < 0.9)
(ZOEE, 3I3AEFRED TR, 0.9 I3IEZREE O NRM)
5. Formula fFEMGEEZFHALTY L—HhZ#EL. HAR TEFHTHY L—
WCEHRLET,
3ODEMMT RTINS E, ROTWEAITHEDET, M40 1 OSSN
<Irn &, ROTFESATICHRDET,
A HROFERZEEY L —ICH TR0 0DIC, U3y bR v F2RICESKT S
ZEBHHHETT, THNUTKD . ANV FLT OBELOAA v F A BEEZNL THIES
EHETEET,

Bl : BRENR—ZDOHIE
A (DFED, BEBIMMERREOEY) 28, 22X, B ZHRNT 5201240
TERDET,
1. UG TFIATOANETE Al EY 22— IIVITERL £,
2. EREFTO7 IOV AIMGESZE Al EY 2 —)VITEHL £7,
3. Formula B2/ T L E7 : Source A=) > IE A 155 3B LN Source B=
WREREANES.
e G
A*B*x
(o & &, x137 U —3 a »EHOHGIEE)
4, 7=EZF BRENEZBZEZEFANAFTUR IOV —ZAE LT, ZOHEZEFERL
£9,

5. WIVTERWER 72860 %7,

10.6.6 EHAILYIRAYF

WL > ZA v F (MRS) BEICIZ. 4 DDA F U AIPREDZNENDT=DITEL
ToF 7T andbnEd,

o BEE— R (BEEEZIIRY)

s RET—T)

I

s ERH Y=

= J3Xw MRy FHEH

MRS fRENTF ¥ > FINTEOD BTSN, FHm0DET, Vo3I UFvy >
FIVOHHOFE DD 0ITNA F U AT 2N U THIR S 407 35 FPH 3 6
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Endress+Hauser

NFET, BREHIEYI Y MAA v F % MRS THIHT 5121E, HIEF ¥ >R Tld/
<RME REE) I ELZLENH D ET,

BRENEVIY ALY FIEMRSREEY >V IRBZENATHETY ., T D MRS
FREICKD, HIEMEBLINEFNICEET Y25 (BN, 23 U3Iv b
EEHEOHE (Vv NASvTF) Z2EETEET,

MRS REBICEHINZY Iy N2 v FiT. 07 BENFzvIET—RE2HEHL £,
FOED, ENRTCHBEZBHATSEUOEDDET,

B EZITY I A v FA MRS REICHEFI SN TWDIGG, ¥—2F T2,
EHL P, URYy MZA v FE—REFHTHRETSHZ &if%iﬁh ZTDRD
Zﬂ%@ﬁ7/3/@%~1~fﬁiﬁtﬁ0i?(%M&ﬁ%iUU\/FX4/
F)o

T332 76: E-ILEEICET S AP RF

E-I X ZILAY i3
NAFUATL 0 0 1 1
NAFUATIL 0 1 0 1
WEL>Y  (HELCY (HEL>Y JHlELCY
00 01 10 11
EE— R BER HER T W
BET—7) - - NaOH0..15% | 1—¥5—7
V1
il aA—¥5F—7 | =7
1
et/
L o DARAE 1.00mS/cm | 0.1 mS/cm 0.50 % 0.50 %
Lo PmiE 3.00mS/cm | 0.8 mS/cm 5.00 % 1.50 %
Iy hATyF
L DARAE 2.3 mS/cm 0.5 mS/cm 2.00 % 1.30 %
L2 UEE 2.5 mS/cm 0.7 mS/cm 2.10 % 1.40 %

AZ 2 —/REEBMERE/REL Y I RA vy F

e A7vay {E

4

» MRS &E 1 ...2 WMDY T4 N—2a>d—ReEANTD
ELFEHIIL > 224y FRIC 2 DO L 728
TA—IREMEMTEET, MHEE DY
TAZa—ZRLCTY,

MRS =R
= F7
= 3
VIHARRE
*F7

BieDF >, F7EYDEZET,

Y =R

= /2L

s B EINTWDEER
)

WIRARRE

L

DOEBEIIEERE S TOAMEHTEET,

NAFUANTL .2 'R FTNTENAST1E2 DDIGEINTE S 21
= 2L Y FEEDY —A

= NAFUAT

= T4 =)L ’RNAES
= Uy A YF

1IHAREE

AP
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AZ 2—/RREHEMBEE/RAEL Y I RAL Y F

Hae A7vay &R
b HlEL > 00..11 MRS ##IRU £9 (K4 DWfE), Thzh
DY TAZa—FFE LD, 1HLNERIN
E VN
BEE—R BIR SN RN A A
= BER s BRI BLO 4 BB Y
= U s B
= DS . R
. 5 » TDS
TR . I
= TDS
BET—7I bESET TS nNzEBET—7) :

REE— K —RE

= NaOH 0..15%
= NaOH 25..50%
= HCI0..20%

= NaOH : 0~15%. 0~100°C (32~212°F)
= NaOH : 25~50%. 2~80°C (36~176 °F)
= HCl : 0~20%. 0~65°C (32~149 °F)

= HNO3 0..24% = HNO3 : 0~25%. 2~80°C (36~176 °F)
= HNO3 24..30% = H2504 : 0~28%. 0~100°C (32~212°F)
= H2504 0.5..27% = H2S04 : 40~80%. 0~100°C (32~212 °F)
= H2S04 93..99% = H2S04 : 93~100%. 0~100°C (32~212
= H3PO4 0..40% °F)
= NaCl 0..26% = H3PO4 : 0~40%. 2~80°C (36~176 °F)
s 1—H¥5—7)V1 ..4 |= NaCl:0~26%. 2~80°C (36~176 °F)
VIHARRE
NaOH 0..15%
i E R EERAFIE 2 W 2 2O & 12
S e _ R = 2L HTEET, 7OobAIGEUC T, EOHESY 1
RFE—K - 0= = )7 TEGEHTZNERELTEI N, HDWN
= NaCl (IEC 746-3) 1. TRRU ) 28R U CIERESEEREZNET
= 7k 1S07888 (20°C) HTEHTEET,
= 7K 1S07888 (25°C)
s UPW (LT MU T4
= UPW i
s I—YF—T)1 .4
VIHARRE
=7
| =t
L > AR WIHRAT « BEE—R BAIR OGO E M ESNET  BEE—
NN R =8FR, fhoPMIFHHEINTS
L > P& D, EETEEEA,
L U » HnE
S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
I =) . U

%
= TDS
ppm
= P

Qcm

PUIy AT YTF

L > ARERAL

IR i)

L UmE R

[P i)

WITHAT  BIEE—F

BAIIROBEICORE M INET  BIFE—
R =8FXR, fhoPMIFFIHEINTS
D, EETEFEHA,
. HiE
S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
= A
%
= TDS
ppm
= JHT
Qcm
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10.6.7 BEHTEIY 21—l
ZZTHRRB8DODDMBDBMA Yy — &R ETEET,

PWIEY 22— IVITIZA T OFFENH 0 £,

84— RY—=Z@FN1TFURES (UL—, TPHIHT) OXDICHRETEET,
s WA=V EE L NIVERIIERL NIV TH T2 NEINTEET,

s EOTT—H53Y (Namur 7 T A) ZAyt—2ICEOLBTHENRELET,

s B A Y= FFARNELTHITHEINAIRA A TFARNZRETEET,

iﬁ U\/FZ4/?®I%$ﬁ%® WO —RE2F 72T ENAHRETT, h
W2k, AR EBIC/R D £7,

s FORMCHERENELET DY I P XM wF O (Avt—I70)

s 7T —2 g VEEDA Y=Y FF A NORE

s BT OHYIVES T, £23YI Y RAA /?Hjﬁfé/TL'C W E D 2 — )L % 4
(7= 2. A v FF 2/ AA v FA T RIEOH ] 6E

AZ a—/REBINKEE/EHEY 21—
Hae A7oayv 17
» ZWrET 2—)L 1(961) ...
8 (968)
F—=F) =R B’IR BWA Y= DF—FY— X LB AN %
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LZ4 Library
Copyright (c) 2011-2016, Yann Collet
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Liquiline CM442R/CM444R/CM448R B r—%

r—T )Wk | A G
Memosens 5 —4% 7 — 7)1 CYK10 £/ > HEETr — T ), FNENITE 6.
FAEIMI2 LE> a2 (7> a)
ﬂ W) 7578 2 U5 LU 7= Memosens T —4 77— 7))L CYK10 DA%, o Hilf5EY
a2 —)U 2DS Ex-i OARE LT OF It o AN TEET,
y—7ILE
£/ 100 m (330 ft)
16.2 FTIFIVAA. Ny T
AR s FEX (v 7)
» g
i [FF "5 :11~30VDC
= : 0~5VDC
ISR TR K 8 mA
PFM #% /N L AR : 500 ps (1 kHz)
7 A MEIE 500 V
r— TR K 2.5 mm? (14 AWG)
16.3 BRAN. NvI7T
i [ >0~20 mA
([EREE R e =7
BT R
T A NEE 500V
16.4 HAH
HIES N—2a ko TERRBDET,
#2x0/4~20mA, 7754 7. PRSI OHNWN S BRI HG
8 4x0/4~20mA, 77 T4 7. PRSI OH.NWN S BRI HG
2 6x0/4~20mA, 77 T4 7. PRSI OHNWN S BRI HG
8 8x0/4~20mA, 77 T4 7. Y REBIOHNWN S BRI HG
s + 73 a2 ®HARTEE (BHEN 11 &HOHR)
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HART
5451t FSK+0.5mA (FifF5ENL7%)
T — SRR 1200 baud

BRI Ho

&t (EfFLOA%Y) 250 Q

PROFIBUS DP/RS485

fF5 151t EIA/TIA-485, PROFIBUS DP %} Jii, IEC 61158 IZ#EHu

F— 7RIk 9.6 kBd, 19.2 kBd. 45.45kBd. 93.75kBd. 187.5kBd. 500
kBd. 1.5MBd. 6 MBd. 12 MBd

BRI »H0

aAXT 5 — Fhbi T (K 1L5mm), AT YU w2 (THARE). M12 (F

T a)

NAF—IFx—3ar

LED FRZ M A DNEATA RAA v F

Modbus RS485

=)

fF55551t

EIA/TIA-485

F 5 R R

2,400, 4,800, 9,600, 19,200. 38,400, 57,600, 115,200
baud

AR

)

REYP R

FRm T (Bk 1.5 mm), W7 U w2 (THEGE) . M12 (4
Jal)

NA - F—3F—2ay

LED #/RZMADNIATA RAA v F

Ethernet & & U* Modbus TCP

fR5fr5t IEEE 802.3 (Ethernet)

T — Y IRIREE 10/100 MBd

TSR Ho

Heft RJ45

IP7 RLA DHCP (WI#IEE) £EA 2 —THRE
Ethernet/IP

(EREZia=ald IEEE 802.3 (Ethernet)

T — AR 10/100 MBd

BRI HAR »Ho

Fefse RJ45

IPY RLA DHCP (WIMIRE) E£RIFA 2 —TRE

Endress+Hauser
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i T — 5

PROFINET
(Chexinczl4 IEEE 802.3 (Ethernet)
T — Bk 100 MBd
R »Ho
kit RJ45
AF— a4 DCP 7o ha &N LzEE Y —)VEH (6 : Siemens
PRONETA)
IP7 RLZ DCP 7O )L &N Lizgey — VM (i : Siemens
PRONETA)
7 I — LREDES FEEN e, NAMUR #EgHESE NE 43 124

s JIEHPH 0~20 mA D54
I 77— 0~23 mA

o JIEHPH 4~20 mA OBA

I 5—&H 2.4~23 mA
s WHER IS S TS —
21.5 mA

(Z OHIE #PHTIE HART 13 ff AT -

BIRD T35 R ORE

Efay % K 500 Q
=714 ¥—a>/ts U7
EEIE
16.5 FTIFIHA. KNy T
WK LA
s =720 1/75 K30V, 15mA
s KRBT
A ERER IR HihE «J?:bota?‘y&)w\jj R LY
Tﬁ Fﬁﬁﬂh =3V+ VIHmln
(VIHmm =P gﬂi/‘[\)\jj =T (HLXJ)VANETE))
PFM e /X)L AR : 500 ps (1 kHz)
B B4
» ffigx A
= Kif#, DC24V
s K 50mA (4% DI0O £ 2—)))
F A MEHE 500V
r—T )Wk K 2.5mm? (14 AWG)
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16.6 EBRHAN. 779747

i A 0~23 mA
HART 815 D34y 2.4~23 mA
{55 =7
AR HAOERE
K24V
FTAMNERE
500V
r—T )AL g=TNIAT
Hedz . >— IV R —T)
=TI
K 2.5mm? (14 AWG)
16.7 YL—HAH
AR JL—47

150

s YA L (Y5 —A0 L)

s U S 2 £ 4 (AT 3 DTHREY 2 —J)LIEM)

BRAEH
a7 I5—ALUL—:05A
s FOMITRTHOYL—:2.0A

FHAAE

RN=V9IFIa—-l (75—-LY0L—)

IBEE & (|X) TSN (&)
AC230V, cos®=0.8~1 0.1A 700,000
0.5A 450,000
AC115V, cos®=0.8~1 0.1A 1,000,000
0.5A 650,000
DC24V, L/R=0~1ms 0.1A 500,000
0.5A 350,000

Endress+Hauser
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i T — 5

HEREY 21—l

TEEE B (&X) TSI (Bi)
AC230V, cosd=0.8~1 0.1A 700,000
0.5A 450,000
2A 120,000
AC115V, cosd=0.8~1 0.1A 1,000,000
0.5A 650,000
2A 170,000
DC24V, L/R=0~1ms 0.1A 500,000
0.5A 350,000
2A 150,000

b — 7 )AL K 2.5mm? (14 AWG)
16.8 ZOMIJIBEEOT—%
HART WyEH D 11,
FINAATAT 155D,
MU EYa 001,
HART N—2 3 > 7.2
25 3H 7 7 1 ) (DD/DTM) www.endress.com/hart
Device Integration Manager DIM
TR 24K 16 x L— P —FE T RER AR 2. 16 x FRIBOE S N HA
EH FAF 2w 7 EEPV/SV/TV/QV
PR — b INT DA PDM DD, AMSDD. DTM. Field Xpert DD
PROFIBUS DP HyE 1D 11,
FTINAATAT 155D,
A= ) S 3.02

Endress+Hauser

GSD 771 )b www.endress.com/profibus
Device Integration Manager DIM

Ml 16xAl 70Oy 7, 8xDI 70w

ANTIINT A—% 4xA0 7w 7, 8xDO 70y

HiR— hEN TSR

1)

2)

1x MSCYO ¥%: (MBfE. AL —TIKXAY—2r T A1)
1x MSACL ##% (JEEBRETfE. AL —TIKXAY—U TR

2 x MSAC2 #:§t (JEIEEBER. AL —TIIRXAY—U T A

ROV N R T EREY T b T EHH L THE

Wm0y 79I ENTTHE

s DILAA wF LRV I Tz TE2MEMLET B L A48E

= GSD, PDM DD, DTM

151




T —%

Liquiline CM442R/CM444R/CM448R

Modbus RS485 Al S=b)%

RTU/ASCII

Mo — R

03, 04, 06, 08, 16, 23

HHE T — FRPBIT B

06, 16, 23

Wwhs—%

16 x JIEM (. 8, AF—FR), 8x T V)M (.
ATF—F A)

ANT =5

Lx FREM (. B, AT—FR). 8xTPHIVE (fH. R
F—4 ). B

PR— TN TSGR

Ay FEEEFY 7 b7 @A LY B L ARENfE

Modbus TCP TCP R— b 502
TCP ##fi 3
Zokajy TCP
HiEa— R 03, 04, 06, 08, 16, 23
FERE O — Rt 534105 06, 16, 23
WwhTr—% 16 x el (fif, #f, AF—4 ), 8x TV IVE (ff.
AT—HR)
ANT—% 4x B (. B, AF—F ). 8xTIHIVHE (fi. X

T A). BWHER

PR— TN TSR

DHCP %£7z13V 7 hUx 7 &AL T R L A EMNT]hE

EtherNet/IP oy Ethernet/IP
ODVA HY
7oy 1)L PUHKERR (W% 1 7 : 0x2B)
ik D 0x049E,,
a5 1 7 1D 0x109C,
Rk Auto-MIDI-X
st CIP 12
1/0 6
BRI A v E—2 16
NNV FFEY AL 33232
/N RPI 100 ms (WIHIREE)
FK RPI 10000 ms
AT LA Ethernet/IP EDS
Oy 7ozl 7 RATOT A LRIV 3,
FactoryTalk SE3 /1 7 =1 X 7L — I
10 57—% AJi (T>0) BN DR b R W A T —F AB &
WAy 2—2
WEfA
= 16 Al (YFBOTAJ)) + AT —F A+
B
= 8DI (HEEIAT)) + AT —HF
HJ; (0>71) YR -
-ﬁgﬂ?fuﬁmﬁ)+X?~§x+$
-%m(%ﬂmﬁ)+zf~&x
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PROFINET

Endress+Hauser

AN Y2 SIS B L OB BA — b A= a P HO7 T r—
a @70 k3l PNION— 3 > 234

WEy1T 100 MBit/s

Conformance Class B Conformance Class B

Netload Class Netload Class II

Baudrate (R—L—}) H#) 100 Mbps (&)

A 7 VIR 32ms N5

W07 71 7TV —2a A 28 =7 A AT 0xF600

—ARAIRELS

PROFINET 1 > ¥ —7 =1 A

1x7"— b, Realtime Class 1 (RT_CLASS 1)

g 1D

Oxllh

a5 17D

0x859C Dy,

DD 7 v Jl (GSD)

HRBEET 7y AIVIBA I HBEAFTEET,

= www.endress.com
B DOHR—TM 5 RF2A AR YT RTLT > FN
AARTAIN—

= www.profibus.com

T THA FORG/ BT A IS

Polarity (##{4:)

HEpfEME (7 O0A L7 TxD BELURxD X7 O H B EH)

BR— b I N D

= 1xAR (I0 2> hO—3F AR)

® 1xAR (I0 A—/8—/\1 P —H2 AR 5037 )

1x AJj CR (Communication Relation. #{E %)

= 1x H ) CR (Communication Relation. i#15R1%)

s 1x 75—/ CR (Communication Relation. #{5[1%)

R OREL T a >

s T TITUY

s WEFFEA DY 7 7 (FieldCare, DeviceCare)

= I~ ALY —7T 7 1) (GSD). HIEFARDNIE Web ¥ —/N
— & U CHel D n]fg

PAR S DFE

DCP 7o k)b

HR— h N DHEAE

n BAEREASTF A
PATIZ &K 25 5 Ta bk -
s TO R AT L
= GHHT
s JIE[DAT—F A
T O AEFNIREM A T —F A LiEfE
= KL TSRO E B0 M T D=0 BUEFRR IR E N UK
H#E (FLASH_ONCE)
o Y — )L B U 72 A8#R 8 (6 : FieldCare,

DeviceCare)

AT MREEOFHIT DN T Bt 2 2L T2 E
[

s YA 70w TF— ik

s FEBIOED 2 —ILOFHY

» ATF—H 2551k

s AT =Ty TRE

= WIHEE
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Web H—/)N—

Web H—/N—TIl3, I—HF—FEFEDIP 7 RLA&MAL T, =i/ WiFi/

WLAN/LAN/GSM %7213 3G )L—% &N L T, #anskaE. WEf, Z2WAyt—2, o

7T, BEOY—EAT—FICTNT IV EATEHIENTEET,

TCP R— h 80

PR— hIN TSR UE—MMESNOHGRRE (1kyial)

TR BE DR/ (SD A — BiE)

7 A
s O
s Web H—/)N—%F 71295 Z &0

077y 17 ZR—k (771)VEK : CSV. FDM)
DTM /=13 Internet Explorer %47 L T Web J—/N—{Z7

CM442 R

N—2a3 Lo TERRDET,

= AC 100 ~ 230V, 50/60 Hz
BFEEEORKHELY : AMEED 15 %

= AC/DC 24V, 50/60 Hz
BIFEEORKHELE « AHEED +20/-15%

CM444 R $ XU CM448 R

IN—23 B U T, MO DIN L —)V&EFELI =y M
= AC100 ~ 230V, 50/60 Hz
BEEEORKNFALH : AFEED +15%
«DC24V
FBFETEOREKRTALE « AFEED +20/-15 %)

HE =

CM442 R

BHEEFEICIL U T

» AC100~230V BLUNAC24V :
%K 55 VA

«DC24V :

BA22W

CM444 R 5 KT CM448 R
BHAE LT T
= AC100~230V
&K 150 VA®)
s DC24V :
A 59W?

b o — A3 ACHAT]

EN 61326 400D 551 55 47 2 Y B
LN 1 BLO3

FAAT LA =TI (F
Tial) or—7I)VHEE

MASNBTARATLIT—TILDORS :
3m (10 ft)

HBREINZTARATLAT—TIDRKE :
5m (16.5 ft)

5)  REENMHET2EHEIZ Y bOFHRHCOAEM SN DT,

154
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16.10 EEEFME

O I ] BRHAN
too = Fx AN 500 ms. 0 %5 20 mA DMK
BRAN
too = ;A 330ms, 075 20 mA ~\DIENK;
TIFTIWANELUHA
tog = I K 330 ms. KD 5 N\ DR
FEVETR 25°C (77 °F)
AT ORE R SHFETHECHDRFAAL NESR
BRANBLOH IOW  HBBRNGRIERE
S AR <20 pA (M < 4 mA )
<50 pA (FE¥ifE 4~20 mA )
& 25°C (77°F) W
BREICIHUEBINAIERE :
< 1.5 pA/K
TIOZIATIM IO <1%
A GROEES S
BRANTBLOH D5 <5pA
fifie
R U SHFETHEHDRFAAL NS
16.11 RIS
S PR I CM442R

Endress+Hauser

= 0~60 °C (32~140 °F)

s 0~50°C (0~120°F). AT DR DEE -

» CM442 (R)-BM
» CM442 (R)-IE
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156

CM444R
= F 1L 0~55°C (32~130°F), UARD2FEHDOEAID FD/Nw I —Iid B4
# 0~50°C (32~120°F), A FOHRDOEE -

s CMA444R-**MA4OATFT*+...

s CM444R-**MA4OATFK*+...
s CMA444R-**MAAASFL*+...
& CMA444R-**MAAASFF*+...
s CMA444R-**MAAASFH*+...
& CMA444R-**MAAASFI*+...

s CM444R-**MAAASFK*+...

s CM444R-**MAAASFM*+...

» CM444R-**M4BASF4*+...
s CM444R-**M4BASFF*+...
» CM444R-**M4BASFH*+...
s CM444R-**M4BASFI*+...
= CM444R-**M4BASFK* +...
» CM444R-**M4BASFM*+...
s CM444R-**M4DASF4*+...
= CM444R-**M4DASFF*+...
s CM444R-**M4DASFH*+...
= CM444R-**M4DASFI*+...
s CM444R-**M4DASFK* +...
» CM444R-**M4DASFM*+...
» CM444(R)-BM

» CM444(R)-IE

CM448R
® #5132 0~55°C (32~130°F), YA RD2HFEHDELD TFD/Ny r— 13540
# 0~50°C (32~120°F). A TFOREDOEE :

» CMA44BR-***6AA*+...
» CM448R-***8AL*+ ..
s CMA44BR-***8A5*+...
» CM448R-**28A3*+...
= CM44BR-**38A3%+...
» CMA448R-**48A3*+...
= CM44BR-**58A3%+...
= CM44BR-**68A3%+...
» CM448R-**26A5*+...
= CM44BR-**36A5%+...
» CMA448R-**46A5*+...
» CM44BR-**56A5%+...
= CM44BR-**66A5%+...
» CMA448R-**22A7*+...
» CMA448R-**32A7*+...
» CMA44SR-**42A7*+...
» CMA448R-**52A7*+...
» CMA448R-**62A7*+...
» CM448R-**A6A5*+...
» CMA448R-**A6AT*+...
» CM448R-**B6A5*+...
» CM448R-**B6AT*+...
= CM44BR-**C6A5*+...
= CM44BR-**C6AT*+...
» CM448R-**D6A5*+...
» CM448R-**DHAT7*+...
= CM448(R)-BM

» CM448(R)-IE

"BT42TLA (AT2aY)
-20~60°C (0~140 °F)
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PRAE IR -25~85°C (-13~185 °F)

biTA5eS DIN L —)L#88
5~85%. fEF/sL
NEBTF4 AT A (RBREIREET)
5~95 %, fEEE/aL

PRl S DIN L —/L 428
P20 flif B2 {58

NEF4 AT A
P66 7O RNV, NI RT7DI—IV GO TIELSREINTWAEA

ST T A IEC 60654-1: B2 i
TR RN

DIN EN 60068-2 IZ & D < #R#jilEk. 2008 4F 10 A
DIN EN 60654-3 [ZE D < #R#7{Ek. 1998 4 8 H

EEmEER T
JEl A 10~150 Hz (IF3%J¥)
PR Me 10~12.9 Hz : 0.75 mm
12.9~150Hz : 05qg Y
AR IR ] ;l;g'aﬁﬂi:“a: 10 JEPEEY 1 7V, 3 DOZE L (1 oct./

1) g..\mHhEE (1g=~9.81 m/s?)

P 1t T O B KO T I OB AL EN 61326-1 : 2013, FE¥EM 7 5 A A THE
B IEC 61010-1. ClassI

KEE : BEHEATIY—1
B <2000m (< 6562 ft), EYEWH I

TEYLE DIN L —/LER
THYLRE 2

FA4RTLA (AT 3V)

VHYE 2
16.12 #EE
YA > B17
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45y N=IavICE->TERBS:
CM442R (SEAITHAL THH) #10.45kg (11bs)
CM444R B KT CM448R (584 1T 447 0.95 kg (2.1 1bs)
ST )
BED 2 #70.06 kg (0.13 Ibs)
Z\L;?B?4 ATV A (=7 &k #056kg (1.2 1bs)
P—EAT 4 AT LA IN— 0.46 kg (1 1bs)
BB = & (CM444R, 0.27~0.42 kg (0.60~0.921bs), FEFEL=v +D
CM448R) YA TITH LT
B DIN L —JLN\T > PC-FR
FA AT LA TIN— PC-FR
TAAT LA =) EPDM
V7 hF— EPDM
TP 2—)VN\T P 2DS Ex-i PC-PBT
EVa— I AN— PBT GF30 // 5 A THRF3 (FR)
Ui ¥ ST EHEY D
P T A7 > LA 1.4301 (SUS 304 #124)
Y A7 > LA 1.4301 (SUS 304 #H24)
BTV —h(FT2a>0T 4 AT LA) | AT > L A 1.4301 (SUS 304 #H24)
e+ (A T>a>0574 AT LA) AF—)b, Hh > &
F—EAF 4 AT LA HN—(7 7 &H1)) | EPDM
158
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A

H17 BEAT

-

17 HUTRRE L #R1E

()

=

ZHE
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120 200 Lt 5 z JWI0KYY 3NN NO Y31L108 NN SNVQ JTIVASNI 313 1100 INFWRLSNI, ]
s “AINO A3X ¥0 100L A8 SSIIIV SLINEId HIIHM
(] sz FNSO1INI ¥0 LINIGYD JTGVLINS ¥ NI QITIVISNI 38 LSOW 3J1AI0 IHL J0 Y00 o) x
e :”a snieis () Xy9WX BUIMBIQ 10JjU0] (o500 “SYOJYA Y0 SISVO JIGVWWY 30 OZMAX
o e o 8| mmnmuean iU SRS ik
Sabueip Jo saquny 28 .
; TR () X#9Wx BUIMBIQ 1044U0) [S2SR ¥0 IAOWIY ‘SAVIR LIINNOISIQ ¥O LIINNDJ) SNOILIINNOI 0€0/020dAX
W 8200 90-50-6102 2N ol e WIIELITTT 3IAYIS LON 00 - OAVZVH NOISGIX3 ONINAY M 0L0dA)
Weaid_12-40-0102 vautisa0 o N s mnm 018/ 022S0X
- 37 N-NZLSM emesjuexe| Kejsy 0L5/0LZS0)
Teusl voueayisser) (3 5omod :537(A30 ONI MOTI04 3HL NI 035N SIVIYILYW 30 S31L43d0¥d
wans s 9109L 0S| 33140u oi43a404d 0} Jajay ONITY3S FL J0V3930 AVW STVIINGHD 3OS OL FnSOdX3 ONINEY M Dom\ﬂwm“mwmmﬁw
“XNIHIONVO NON 3NOISIO 1S3 LNIHIIVIdW3,1 30 ¥RNSSY,S 0284d)

1

N0 LNYAN0D 31 ¥3dN0D *IN3W3dIND3, 1 ¥3LIINNOIIQ 30 LNVAV - NOISOTdX3, 0 nOSIY :INIWISSILYIAV 026/02L/ 02"/ 02LSdX
en 92 “SAI0GYVZYH-NON 35 OL NMONX SI V3V FHL 30 340 096/09L/Q9LSdX
#ﬁ- GIMILIAS NI38 SYH ¥IMOd SSTINN INJHAINDI LIINNOISIO LON OO - G¥VZVH NDISOIdX3~ ONINSYM al83d)
m ) oﬁw °Z NOISIAIQ L 3SSY1) 30 SINIWIIV1dW3 S31 ¥n0d 318VLdIIIVNI 0L69/0LLY/ QL9 SdX
AL T3IYILYW 3) FYONFY LN3d SINVSOAHO) S30 NOILLILSENS V1 = NOISOIdX3, 0 INOSIY :LNIWISSILYIAY QLLL/ QL6/ QLL/ OLY/ QULSdX
"2 NOISIAID b SSV1) 0021/ QLS/QLS/ Q0SS IX/ AZHLSIX
I~ NI3SN 404 ALITISYLINS YIVAWI AYH SLNINOGWOD 40 NOILNLILSENS - GUVZYH NOISOIdX3 ‘ONINAY M
O SNOILYI0) -fuo .
~ (uabKxo 031JISSYIIN ¥0 @ *D ‘9 ‘Y SNO¥D ‘Z NOISIAIO ‘L SSY1D NI 3SN ¥04 J1BYLINS SI SNLVAVddY SiHL 0 vyl 0 °)
O *g'y sdnodg ‘z uoIsIAIQg ‘| SSB1] IN
O ﬂ:&ﬁﬁé@%. 241 *33) /23N U4 GIM 2DUEPJOIR U] 30 TIRYS UOIje: UOI{BI0] SNOPJBZRY Ul PAsn PUB g6
d SUSSOWAW I SJOSUAS 31qeI paxid ‘L6 ‘88 ‘L8 SeuIWI3L DuluIi M paIY
[aP) 11npuo) 3AIPUIIUI-UOU 3} 0} P3jI3UL0I
— (S8YSY /Sngp1a! \;:&nzgm:uzs,iémﬁ 3g Aew z Jo | UOISIAIQ ‘| SSe1) IN
yw oz ‘YW 9/0 ndjno /ndui Gojeue /1ey161Q T /S| UOIJRI0) SNOPJRZBY JOJ P3IJI1dal
7 sJojenwis Josuas 1eyiBip pue
< 30 A 92 90 2 A OEZ ARy (HOEE/WOOL “xew) sa1ged 1eyibi
)l H10puoy “sJosuas 1e}IBIp Pajsi] mo1egq MY
IOV A 92 40 W A 0EZ 00l Addns Jamod
m TInpuo)
2
O GrE
,
Aﬂ [
t) 0000 X
(f1ddns Joamod palyl4uad

0°C (32°F) <T,<55°C (131°F) F/21250°C (110°F). #5E/N—

0°C (32°F) <T,<60°C (140 °F)

fEPBRIBIE Class | Div. 2 |

401204

SNV —TA, B, C. D

e

2

AN

*J3JHIWSURMY ¥XHHWX
panoydde Z “AlQ
‘I *1] B 0} paj3auu0l

*J00p

Jaulged 3y} e panesul
3q 4SnW (G6Z5QLLL)
jauiged ‘Aeydsip -ydesb
1RUJ3X3 3y} 3N Joldd

U0[ 43071 SNopJezeY UON 7

7 "NQ *| SSB1) BUJIXD UlIM)
BTN
(fyddns Jamod palyi4ua3

(Ayddns Jamod pa1yi4433
Z "AQ ‘| SSB1] BUJBIX3 UjIm)
(NIO) d¥9Wx

J0Jo QU0 )ttt X

ua,“mﬂmmmmmmﬂwﬁ Z °AlQ ‘| SSB1] 1BUJBIX3 UiIm) mjzm
“ydedb 1eUSIXD X 77
2 MO 1) Bl AZHINX WX
(HI4) dyinx

viL 0 ‘D ‘g 'V sdnoJg ‘z UOISIAIQ ‘| SSB]] IN

U0l JB30] SnopJezey

a > D¥H (> B 155)

= CM442R
= CM444/8R

FFE D ERBLE N D I KAEREAH I AT

s Class I Div. 2

s ENBRVRITOM M

s {5 A T4A

17
= JA

Liquiline CM442R/CM444R/CM448R

Endress+Hauser



el

Liquiline CM442R/CM444R/CM448R

5

=)
BWIU AN 120
s
Web Y —)N— 41
[ A% % - G 104
C
Chemoclean . ............ ..., 36, 98
ChemocleanPlus........................... 99
E
EtherNet/IP ... .................. 44, 63,77,152
F
Formula............. ... ... 106
H
HART . ... ... . 43,75,151
HART NAT RL A oo 61
Heartbeat......... ... ... .. .. ... . . ... ... ... 47
Heartbeat diagnostics . . .. ................. ... 52
Heartbeat #&FE . . . oo oo e e 125
M
Modbus............oiiiiiinnn.. 44, 61,76
Modbus 485
B . 37
ModbusRS485 ...... ... ... ... 152
ModbusTCP . ........ ..., 152
P
PROFIBUS
B 37
PROFIBUSDP.......... ... ... 44 61,151
PROFIBUS 28K . . . oo 76
BERRAEE . 76
PROFINET . ..... ... .. 44 153
PROFINET Z 40 . . ..o 76
BERRAEE . 76
R
tHA . . 102
W
WebH—/)N— .. 62,154
7
7 7g
N G5 137
FOML . 144
/28 N/ i 144
BAEBE . ... o 144
N—RUZTPRES 2=V 142
T7—LhIxT7 BT VT4 XN—2a>0d—
R 143
BIERT =TI 137
BEIREARE ... 142

160

TOTAN— a2 O—R oo 66
A AL I 71
LA FDOWEHIE . 7
Bracoyin
L 9
BE b 8
TR 8
1
AR NOT T 121
I
BEDPHME . ... 104
WERRE . 100
Formula........... .. .00, 106
CHAE . o 102
WEPHME ... ..o 104
=T 101
s = A 101
R AR 102
FaTIVBER 103
R RS S 5 S 104
j—
U 157
A
T2
B 40
R 24
BREEMERE . . 49
BB AR . 154
BIERL . 6
*
B DI T — o 113
MG DBWAYE—2 116
BB . o 126
BEBEZ T8 A oo 53
BRI . 10
BEBET AN 125
BEERD U T Y D oo 125
B R . 76
TAE T 157
B 7
¥ —%
B 155
R 157
B 147
PERBEREME 155
FIOZII. N T 149
FIOFIAT X T 147
BRI, 7T AT 150
BIMAS. NV T . 147
AT 146
TORINVEEDT—H 151
L= 150
Endress+Hauser



Liquiline CM442R/CM444R/CM448R

E]

B . 49
BEREHEHN . o 31
BERET T 7 o 49
AR 51,54
7
B 5
FHEIL AT 108
a1 V2 - 147, 154
T U 27
|
BEIE o 112
I N R 72,90
a2 hO—IMER . . 90
.U.
—EZAA =Tz A A .. 43
= S 158
BT . 9
VESEE DB 7
o
B e 55
B A T 87
AT ARG
Web U —/)N— . 41
Y—EZAA =TT AR i 43
TA—IVERINA 43
SATIMER 126
BB 157
i 158
T D B 124
JRIPHIREE . 155
B 134
)
EtherNet/IP . .. ... .. i 77
HART . . oottt e e e 75
Modbus........ .. 76
PROFIBUSDP . . o oottt e 76
123200) 20 f A 76
MBS 147
FOFIHT, X T o 149
BT . 68
BB, 7T 4T . 150
INA T 77
L 71
UL =Ml 150
i
FEEAN 7
25 A 7
WEE ST 154
DT EDB G ..o 115
WAy t—
LT TN . 114
7 < 116
B TRt 114
BB 120
= 114
TA=IVRINZ 114
Endress+Hauser

= 114
KRBT 120
UL—2N Ul 73
BT 2= e 111
TR 5
A
ART IS o 134
20y RER—FDERYT . ... 12
R 7 157
t
BUERRIFEIR 14
BN DZEANE 9
tFa5g
AN 9
i
Web B — N — 43
T a 'Y a I 33
SN 40
B 26
BEREEEMN . .. 31
T 30
BRI . e 154

7 4 —J)V B)NA (PROFIBUS, Modbus 485) ... 37
B

TR 24
BB 8
‘E%ﬁ ................................. 17

R DMER 49
&% ..................................... 49

EtherNet/IP . .. .. .. i 63

HART NATY RL A o 61

Modbus . . ..o i e 61

PROFIBUSDP . ..ottt e 61

PROFINET . . oo ettt e e e e 63

Web B —/N— 62

T A e 48

. S 54

R 60

HA 51

T 60

B E SR . 49

N R LT 38

INAF UM 81

INAFUATT e 80

FREIE ., 49

TU—FTFEAR oo 48

O—YEFRAZY = 50

BUE . o 47

TR ZAD o 47

2 48

T 66
%*%ﬁ ................................. 65

BT IAPE © o e e 65
ﬁﬁ%& ..................................... 16
oY

B 30
Y OHEAEOBM A= 120

161



Liquiline CM442R/CM444R/CM448R

TR . 128
VERERE . 74
e (s e (/20 | 100
YR A T 98
e A B N
Chemoclean . ............uiiinnnnn.. 98
ChemocleanPlus............ ... ... .. .... 99
B . 100
BV 98
VR b 36
Vi
BAE
R 54
R o 47
BT 52
BE SR 49
PE R DR 8
BEUEZEB . o 72
HIEEEPE ... . 146
HIEEE . . 146
=R 52
WMEE—RTOY T bF— . . 52
4
THREIEE 157
WA AR 102
B e 13
Y
BNtk nE
WERRE . 100
FHIL > 2w F 108
O N L 90
B A A T 87
VR T O T 97
U R AL YT 83
BTy DT T 60
7__
TFTARAT VAT =TI o 20
TR AU 65
B E S e 15
FTaTIVEEIR 103
RN . 157
BB 154
WA 154
BRI DIERR 26
=TI 154
WHEET 154
A - I 30
IR . o 154
o= 154
7 4 —)I R)NZ (PROFIBUS. Modbus 485) D4t 37
EVa—) (FTvay) Ok ... 33
(/= 2 S 154
B ATE . 157
B T 68
B AT e 68

162

~
NI a—F 4 7 113
—MNT TN a—T AT 113
W . . 114
AN
HIBEB . 146
FIOFIAT ST 147
BT e 68
BIRATL, N T . 147
INA T 77
AT E S . 146
AT TA T 146
FIE
AR 16
/
BINFEEDH . 15
WINATERS 14
I\
N= R T T RRE oo 38
BT 136
INARCHRALTE 38
INAT—ROBE 67
e
HAT 55
e 7 AU 154
T e 52
FOREIE . 49
BEUEVEV 98
7
Ty —AIxT7 T T T—h . 65
Ty —ATxTDBRE . ... 129
T4 —RT7xU—REIMEICKDEERG . ...... .. 78
T4 —IVRNA
BRALTE 38
TORIIVEEDT—% 151
A
R 136
R
RV R oo 56
B 157
PRFELEN . 157
PR DIREE ..o 39
X
BT o 14
Ay —=DBNT OV AL T — . 113
AT F DA 132
a
I—HERATZY = 50

Endress+Hauser



Liquiline CM442R/CM444R/CM448R

E]

DIV bPAAYTF oo

U=

Endress+Hauser

163



71527398

www.addresses.endress.com

Endress+Hauser £71J

People for Process Automation



	目次
	1 本説明書について
	1.1 警告
	1.2 シンボル
	1.3 機器のシンボル
	1.4 関連資料

	2 安全上の基本注意事項
	2.1 作業員の要件
	2.2 用途
	2.2.1 非危険環境
	2.2.2 cCSAus Class I Div. 2 に準拠する危険環境
	2.2.3 危険環境で使用するセンサ用の 2DS Ex-i モジュールを搭載した非危険環境用の変換器
	2.2.4 指定外の使用および不適切な使用
	2.2.5 設置環境

	2.3 労働安全
	2.4 操作上の安全性
	2.5 製品の安全性
	2.5.1 最先端技術
	2.5.2 IT セキュリティ


	3 機器説明
	3.1 標準機器
	3.1.1 概要

	3.2 センサ通信モジュールタイプ 2DS Ex-i 付き機器
	3.3 スロットとポートの割当て
	3.4 端子図

	4 納品内容確認および製品識別表示
	4.1 納品内容確認
	4.2 製品識別表示
	4.2.1 銘板
	4.2.2 製品識別表示

	4.3 納入範囲
	4.4 認証と認定
	4.4.1 CE マーク
	4.4.2 EAC
	4.4.3 cCSAus
	4.4.4 船級認定
	4.4.5 ATEX / IECEx 認定


	5 設置
	5.1 設置条件
	5.1.1 寸法
	5.1.2 IEC 60715 準拠の DIN レール取付
	5.1.3 壁面取付け
	5.1.4 外部ディスプレイの取付け
	5.1.5 ディスプレイ（オプション）のケーブル長

	5.2 機器の取付け
	5.2.1 DIN レール取付け
	5.2.2 壁面取付け
	5.2.3 外部ディスプレイ（オプション）の取付け

	5.3 設置状況の確認

	6 電気接続
	6.1 接続条件
	6.1.1 HART 経由（例：HART モデムおよび FieldCare を使用）
	6.1.2 PROFIBUS DP 経由
	6.1.3 Modbus RS485 経由
	6.1.4 Ethernet 経由：Web サーバー/Modbus TCP/PROFINET/EtherNet/IP

	6.2 機器の接続
	6.2.1 ケーブル端子
	6.2.2 CM442R の供給電圧の接続
	6.2.3 CM444R および CM448R の供給電圧の接続

	6.3 センサの接続
	6.3.1 Memosens プロトコルを搭載した非危険場所用のセンサタイプ
	6.3.2 Memosens プロトコルを搭載した危険場所用のセンサタイプ
	6.3.3 センサ通信モジュール 2DS Ex-i 用の端子台の取付け
	6.3.4 機能接地接続
	6.3.5 非危険場所用のセンサの接続
	6.3.6 本質安全センサとセンサ通信モジュールタイプ 2DS Ex-i の接続

	6.4 追加の入力、出力またはリレーの接続
	6.4.1 デジタル入力および出力
	6.4.2 電流入力
	6.4.3 電流出力
	6.4.4 リレー

	6.5 PROFIBUS DP または Modbus RS 485 の接続
	6.5.1 モジュール 485
	6.5.2 バス終端処理

	6.6 ハードウェア設定
	6.7 保護等級の保証
	6.8 配線状況の確認

	7 システム統合
	7.1 Web サーバー
	7.1.1 接続
	7.1.2 データ接続の確立
	7.1.3 操作
	7.1.4 Heartbeat 検証

	7.2 サービスインターフェイス
	7.2.1 接続
	7.2.2 データ接続の確立
	7.2.3 操作

	7.3 フィールドバス
	7.3.1 HART
	7.3.2 PROFIBUS DP
	7.3.3 Modbus
	7.3.4 EtherNet/IP
	7.3.5 PROFINET


	8 操作オプション
	8.1 概要
	8.1.1 表示部および操作部（オプションのディスプレイ付きのみ）
	8.1.2 表示

	8.2 現場表示器による操作メニューへのアクセス
	8.2.1 操作コンセプト（オプションのディスプレイを使用）
	8.2.2 操作キーのロックまたはロック解除

	8.3 設定オプション
	8.3.1 表示のみ
	8.3.2 選択リスト
	8.3.3 数値
	8.3.4 アクション
	8.3.5 フリーテキスト
	8.3.6 表


	9 設定
	9.1 機能チェック
	9.2 起動
	9.2.1 操作言語の設定
	9.2.2 表示動作

	9.3 ユーザ定義スクリーン
	9.4 基本設定

	10 操作
	10.1 表示
	10.1.1 測定モードでのソフトキー
	10.1.2 測定モード
	10.1.3 機器ステータス
	10.1.4 割当ビュー

	10.2 一般設定
	10.2.1 基本設定
	10.2.2 日付と時刻
	10.2.3 ホールド設定
	10.2.4 ログブック
	10.2.5 追加セットアップ

	10.3 電流入力
	10.4 出力
	10.4.1 電流出力
	10.4.2 アラームリレーとオプションリレー
	10.4.3 HART
	10.4.4 PROFIBUS DP および PROFINET
	10.4.5 Modbus RS485 および Modbus TCP
	10.4.6 EtherNet/IP

	10.5 バイナリ入力および出力
	10.5.1 アプリケーション事例
	10.5.2 バイナリ入力設定
	10.5.3 バイナリ出力の設定

	10.6 追加機能
	10.6.1 リミットスイッチ
	10.6.2 時間スイッチ
	10.6.3 コントローラ
	10.6.4 洗浄プログラム
	10.6.5 演算機能
	10.6.6 計測レンジスイッチ
	10.6.7 診断モジュール


	11 校正
	12 診断およびトラブルシューティング
	12.1 一般トラブルシューティング
	12.1.1 トラブルシューティング
	12.1.2 メッセージのないプロセスエラー
	12.1.3 機器固有のエラー

	12.2 現場表示器の診断情報（オプション）
	12.3 ウェブブラウザ経由の診断情報
	12.4 フィールドバス経由の診断情報
	12.5 診断情報の適合
	12.5.1 診断メッセージの分類
	12.5.2 診断動作の適合

	12.6 診断情報の概要
	12.6.1 機器固有の一般的な診断メッセージ
	12.6.2 センサ固有の診断メッセージ

	12.7 未解決の診断メッセージ
	12.8 診断リスト
	12.9 イベントログブック
	12.9.1 使用可能なログブック
	12.9.2 ログブック メニュー

	12.10 シミュレーション
	12.11 機器テスト
	12.12 機器のリセット
	12.13 機器情報
	12.13.1 システム情報
	12.13.2 センサ情報

	12.14 ファームウェアの履歴

	13 メンテナンス
	13.1 洗浄
	13.1.1 外部ディスプレイ（設置された状態）
	13.1.2 デジタルセンサ
	13.1.3 ホルダ


	14 修理
	14.1 スペアパーツ
	14.2 返却
	14.3 廃棄

	15 アクセサリ
	15.1 測定用ケーブル
	15.2 センサ
	15.2.1 ガラス電極：
	15.2.2 エナメル pH 電極
	15.2.3 ORP センサ
	15.2.4 pH ISFET センサ
	15.2.5 pH および ORP 複合センサ
	15.2.6 電磁式導電率センサ
	15.2.7 電極式導電率センサ
	15.2.8 溶存酸素センサ
	15.2.9 殺菌センサ
	15.2.10 イオン選択性センサ
	15.2.11 濁度センサ
	15.2.12 SAC および硝酸センサ
	15.2.13 界面測定

	15.3 追加機能
	15.3.1 ハードウェア拡張モジュール
	15.3.2 ファームウェアおよびアクティベーションコード

	15.4 ソフトウェア
	15.5 その他のアクセサリ
	15.5.1 外部ディスプレイ
	15.5.2 SD カード
	15.5.3 通信関連のアクセサリ
	15.5.4 システムコンポーネント


	16 技術データ
	16.1 入力
	測定変数
	測定範囲
	入力タイプ
	入力信号
	ケーブル仕様

	16.2 デジタル入力、パッシブ
	電気仕様
	範囲
	公称入力電流
	PFM 機能
	テスト電圧
	ケーブル仕様

	16.3 電流入力、パッシブ
	範囲
	信号特性
	内部抵抗
	テスト電圧

	16.4 出力
	出力信号
	アラーム時の信号
	負荷
	リニアライゼーション/伝送動作

	16.5 デジタル出力、パッシブ
	電気仕様
	外部電源
	PFM 機能
	補助電圧
	テスト電圧
	ケーブル仕様

	16.6 電流出力、アクティブ
	範囲
	信号特性
	電気仕様
	ケーブル仕様

	16.7 リレー出力
	電気仕様
	ケーブル仕様

	16.8 プロトコル固有のデータ
	HART
	PROFIBUS DP
	Modbus RS485
	Modbus TCP
	EtherNet/IP
	PROFINET
	Web サーバー

	16.9 電源
	電源電圧
	消費電力
	ヒューズ
	過電圧保護
	ディスプレイケーブル（オプション）のケーブル仕様

	16.10 性能特性
	応答時間
	基準温度
	センサ入力の測定誤差
	電流入力および出力の測定誤差
	デジタル入力/出力の周波数許容誤差
	電流入力および出力の分解能
	繰返し性

	16.11 環境
	周囲温度
	保管温度
	湿度
	保護等級
	気候クラス
	耐振動性
	電磁適合性
	電気安全性
	汚染度

	16.12 構造
	寸法
	質量
	材質


	17 危険環境 Class I Div. 2 における取付設置と操作
	索引

