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Korea Laboratory Accreditation Scheme
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KOLAS eH=e1d7|+

S / Korea Laboratory Accreditation Scheme
HE L= 7|20 =8 2177 KOLAS) 7t =/I7IE (KS
Q ISO/IEC 17025)0] et Btslof 7jas52ig BAIX o

2 S0I51 uEHTFE SASI=E 57 22 72

ro

KOLAS 8F29I%7|7 RIZo| Al 25

G719 §L TS =A 7|20 TEt XEH2E 74

NZo=M HEBFOM MBS FRY, 45, NHES
StHEH= S| |
\/9;?-:1 WHEH| A7) gat=r| 1 S50| 9ck

Europascal Europascal Europascal
Pneumatic DWT-BA2-70 Hydraulic DWT-BH2-D-1200 Hydraulic DWT-BH2-4000
Max. 70bar Max. 1200bar Max.4,000bar

Agilent DC Power Supply & Fluke Controller Fluke Controller

Digital Multi Meter PPCA4EX-7TM PPC4EX-100K
7MPa & 700kPa / 0.005% of F.S +15kPa & 200kPa abs / 0.005% of F.S
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Fluke 1586A/1DS Fluke 7381 -80 C to 110 C Fluke 9118A ISO TECH B11-50-270
Precision temperature Fluke 6331 40 C to 300 C 300 C to 1200 C Water triple point cell

scanner Deep-well compact bath

=

AccuMac 1860-25 AccuMac 1760-20 Fluke 7526A Fluke 1594A
Range: -200 C to 670 C) Range: -200 C to 670 C) Precision process calibrator Thermometry bridge
Standard platinum Secondary standard PRT
resistance thermometer
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k< 5| 2YHS EFuS|
A AUSHA| 0 --- 100 kPa SEHMIRLR| @8 oy SteXx
== :El.OEI;r: —l,x-|7| I-|7|; -39---1100°C
A 0.01---7 MPa — = el 2
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ofA{Of = , _aQ... o
A U= 0.09:--7 MPa oo o] 39---1100°C
RIA 0---7 MPa
FelA 2524 - FElH 25 -39---250C
AOIX|AUE 4=A | 0---400 MPa - - -
. M 252 S2MEH -39---500C
CIO|HE ZSA -90---0 kPa
°‘“<‘;'i’é“i! %Eﬁl : HPOIIHIE* =2A, .
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oAOF | -
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Q20| iAle} &7

(History & measurement of pressure)

1. =7 e| HE Py

O|EfZ[ot At &4
Galileo Galileie
JojM =2 B

= 3|2 St o

Saict
RENEETY

of S & U= BHIZH 10mERs AS ZAZCLY, O] SHdof Tiet

A0S o 4 G TBIXISS 0] LIS LS| SIshA 2170
st

OlE2[ot Z2|&K}
Evangelists
Torricelli= 10]E

Sof s kst
HHE £EOZ M
ACt 1 $27|82 HERI0| 2F 760mmPE AIRZT, T g o]
Aol Hl Z7hg A=t = o[ SMo| X|TLEHO| & IfF0(2t
1 MOl 70| ofC{of| A Erlsh=A] YR RIUCEH J= E FES| &
Cho|= HIRACH! ZEX(QLL, OF “vacuum (&13)"0[2t Lt

Pascal2 Torricelli
of Aol CHallA =
A Galileo%t
Torricellie] 2749
FQIOf CHoHA A}
It = 760mmolM 71S0| |4 &= Olf7t 352 371 F
[ 20|23 ZRAIFECE D22 MofME Ak AlF Ao 712
A0l elsiM O &2 20EA Ele Aol Oz ZEA0 U=
puy de Dome MM AECE ZHSH ZOZE 7|89 =0|= &4
SO O J3UCE O] LAAZRFE S7(9] FAHE Adre = UYLt 1
= 0| &2 345t 511, “Pressure () 2t EXI11 Ol= Cf
Hol| 2h2& 1 ALt

=2 Magdeburg
Z4121 Otto von
Guericke. gl 37t
= “FU0IMQ
Torricellie] 222
19| Welof AHH|
ol m3|ZEH 1|
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ULt Guericke= EC H2 FU|E £0[7| oM M 37| &
£ Jliest 7|5 Eo| T TX| 2 M2 ZEE F 25 v
71§ Y1 5= AEE MagdeburgdilA AZISCE 2+ 20| Qs
8nf2|o] =2 IS EelAZ THE Lotk Z3iCt.

Ok [H T
l

muf

F=A ot EQI
Robert Boylee= 12
gHE Jtaol 2
(volume)2} &=
Atolof A el A E
Het7| PlaiA &
Z g2 U2 UXE
REE 018, P
xV =K (P: Pressure, V: Volume, K: Constant)2] #{&lS SsiC}.
O] A2 FOR 2AZ0lM 7tA0| RIS LA EICIH, Fu|7t H3}
E|QUCHH =2 AME £ U1, 2ELE 7HA0| Bl HSHA| Rl
Cta oottt

J=5E 9fF 2004
=0, Z2A0| 22
SHAtO[HA BfSHAt
ol Joseph Louis
Gay-Lussace ¥
gt Fujoll D
E ItAo] AHBIE
= 20| H[2Sct
= A8 dAFCt 204 2o, William Thomson(Lord Kelvin)2
0 KelvinOllM 0B E 72l Eoi2=AIE Folsitt.

2. 7[A1% 50|

Za A BpstAt
Lucien Vidie= Cf
7|12e EYsP|
T HA| Ciolol| Az
2 d(spring
balanec)& O|&3t
= OfZ0|= 7|
AE Y5t UE
Quct. ool A= B2 (spring extension)2 XAl Al
2RO J[AM SR SEECE VidieQ| RAERHS ArEsH=D| AN
M Eugene Bourdon (Bourdon Haenni SJAIO| AZIXH)0| 1849
Hojl 12+2 Bourdon FE 2= A|O|X|E 7510 0| Sof &
it

3. HMIIH £H7IE

1930

5z o= wWIls Clojopzy
(Diaphragm)9| S, AZ& =
Bourdon [E7} FI|H ol n=s

AR|ohs HEYAAUL. A Clojof=



(Diaphragm)2 T7| &9 YL0|1, XA7|Q] S22 HLIXHA
(Potentiometer)2| E40|C},

gk AEYQIAO|X[(Strain gauge)=
California Institute of Technology2)
E.E.Simmons Massachusetts Institute
of Technology2l A.C.Rugedi 2[siA{ 7H
HENoZ YENEQICEH Simmons?t 5§51 £912 BCHHEA| 3Tt

Z|x 2 AEYIOA|
O|X[(foil strain
gauge)= SH
Full resistor bridge
£ s7RIC

Diaphragmoi| &t
EICKH St 71}

2lo] ichelis S5t

AHEIYHOIC.

Ct of of =
(Diaphragm)ofl &
B AZE 20| 2
Hysteresis (21=20]
Hey) o =Y
00| =[RUCE,
19604940
Statham= £2 QFEdu W2 AUZH0[HT A (Hysteresis)E 7K
Z|Z9| B #HEET| (thin-film transducers) & A70ZILCE.

eEY, 0] 7Is2 1 AF0IIM 528 7|=0|Ct.

William R. Poylel= 21Ut £70f 7|x5t
SYHIV|E S5 S, 2 H= 1979
Aol Mzt2loll 7|8t Bob Bell of
Kavlicog 55 E)3Ct. 254, 0| 7|=
2 MUHRAS| 7S ML, E M2 diaphragm?| BXAEE
7K1 1, non-benign mediadl 71& ZHLISH ARRElE J|&
o|ct.

4. UZMIN[2| THEL
z 196749 0O/
“] C F,'— ! Minneapolisdll Y=
J J Honeywell
Pesearch Center2|
Art R. Zias®} John
Egan2 edge-
constrained &z|2
diaphragmg 5%
SR3IC.

196940f| H|24A Hans W. Keller (Keller AG MZXH= batch-
fabricated (oft2E) &2|2 MME S5 EJ3UCE. 0] 7|82 IC
7|&9| Hojjst g¥xof| =20 =1 Tt

oy MAME CiREZ 0.0102 A7 Lt
2000 .. 7o ge o 2593 Cojojza
(Diaphragm)O| 115o| 2i=0[=EH &
(Hysteresis)& 7tX|11 RJACHH, O] X|F

o HUSH sP= oo WozL was 4 girt.

o=

F

rol
rok

Hans W. Kellerol| 2Jal| 7HE&=! Piezoresistive Technology= 7t
T YEHO|H RIEE 71=01 Z0|Ct. 0| 7|=2 LA OfX| 2t X
ol PE2 Z™HRIE 100mbarofiA 1500barZ7ix| Lo
M5t Non-benign mediaE High volume applicationsH|A]
9 7|z Bg2 M5 HousingS 71t st=d| 7|=d0l SHE &
OftH 0= SIAIZRE ZHe=(QICt 1 0% 30 <0f|, Keller= 0|2f
= O 7|52 2Ll J|E2 Piezoresistive MAMES 7HMEICEH
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1. 2= [Pressurel]

o1=0|2+? [What is pressure]

B 27|= / The Weather Map

7= 3712 SN0 UM, 37|= FAE QUL 199 & (®E
)M 379 ZE2 sl 2F 1bar(1000 millibar)2| |
UHS D=L YU SRS BAISH AOICE Of SRM2 22
UHO| HEO0| HAE ZHoEM 1t BE2 U2 HME LIELHD,
XNt 222 |2t £ =220t 37|22 millibar(mbar) £=
Pascal (Pa)Z EAIEICE 100Pa =1mbar O|H, OfF0]| AFRE! G
?= mmHg (mm of mercury)¥Ct iEH mmHg =1.3mbar

Q=40[2+? [What is pressure]

B 27|7|= [The Air Column]

3711 1 EH)E 2 192 FAE 7t 1 Uet 10m =012 37
7182 1em®* He (1 2, 2lH)= 2 1g/cm?= 1mbar?| Y2g
DHEC} Sf4HOZRE 1000m =0[0M, 27242 thEF 900
mbar O|C}. 27|22 100 mbarz ZAEUCE SHE7|LF SMOIS
0| Akgst= IEAl= th7|Ue| HstE 7|2 5t Cf. 0[2{§h 20k=

ef L7 |fe] HE0l| theh Y27t HRsiH, Stiels2 2l 1x
O AAX|oIM NAIE STota, ZEAES AT Tol| 252 FH0|
M2 71204 Y=ot E sttt

12 DAHO TRONIC

m £ 7|5 [The Water Column]

=22 37|20 2F 1000 H 40t 2 1 1 BE)= 1koQl FAHL
1000cm? of 2U|E JIX| 1L AT} CA| Zalf, Ik 2|7k 10m =0
et 1cm?® HRIQ| 7|S2 THECHH, R2|= hEF 1kg /em? (1kg/
cm?® = 1bar)Q S HIE0|AM TS Z0|Ct S0 U=EE 20|
10m BICt 1bar 4 S7F6iCt 100m OflA, 22 £HO| it o
2|0 10bar O|Ct ACHREE 11bar OICE. (1bars £H 02
UHFEOI O 7| 10|11, AH7|0l| =2 10bar & Hi5iCE)

p abs = 950 mbar

Vaccum
(0 bar)

100cm

p abs = 1050 mbar
p rel =100 mbar

Relative Pressure
Measurement

Relative Pressure
Measurement

FAO| chgt ™=
(Measuring Pressure with Weights)

A ), Q42 292 RIS AR BIS0| 3Lt 25k 4
2 7150l Hg ARIZA B2 S| ATS0M BRIS 53
7| SsH ARBEIO] FIT EBt YI0) 0N HBEI] ABSIE
Cf. @50 Th7[Qf2e 4257+ 712mmolct, Ol 42 7150]
0| 712mmet= 2lojolct

ol
—_

o

W The Dead Weight Tester
(Pressure = Force per area)

AN, FA7IS2 HIZEHOILE. 0] 7552 HEH 22| mAE
9 HLf7[0IA dead weight Of 2JahAM CHAIEICE & K™ (T AE0]
ol LHE) = FAZE SHAHU HESE 22 =S ST

.

7t 1cm? o IAE F7Hl} 100kgll FAHIZ SEME = 100ka/

om? (=98.1bar) 2 199 B(EZE2)0IM Wsict. Qo] Hg
3 532 0| weio= M8 4 Ut




SIIAol = UFRZSFAVIE *Iet 277t U312, o|mHe| 7|71l’H
QI 1E0| X|A| pointer 2 M&E= FE2S2HBourdon tube) &
HEZLX (bellows)= £ Z0| g 5= A7|R L, 25H IE
4% 5| 0|25t ULt

USA Se2 ©U o2 Helsh= J|s0|oh gEEo R Clojof=2
(Diaphragm) 17} O|2ZIC}. Piezoresistive2l 20| QALE FH2
ZLEIILS0M M2 L=Clolot=2 (Diaphragm) {0 1FEICY.
UHS MEoH= A Q! H2HEHDiaphragm) ORHOIM, MES2 ©
Ehl= Q10| 9l 1 Z(Strain gauges)O| HFO{RIC) g2
A0 J|=0 M=, & Clo[ot=ZE (Diaphragm)O| LR He|
X[ OHoIlM MR = U g2 e 87|29 ot 2 5E Igs
Sict.

m 34 Qo] Fol
(Definition of Hydrostatic Pressure)
HM ool Zlo] "hollM |A2 £t2 11 10| ol&e| /A 7|S2
ol 2fehM LlsE oz FoEICH UHEOZ Of2fef Al0|
HZECE
p= ogh+p0 o: FH2 L=

g: SO ME T

PO: =4 EHO| M EF .

Open Tank System O|H O|Z42 Cl{7|O|C},
27|30 M€: 100cm = 100 mbar

LeveL; Fieeing LEVEL AND VOLUMETRIC
MEASUREMENTS BASED ON THE
HYDROSTATIC PRINCIPLE

WITH CONVENTIONAL

AND INTELLIGENT

SYSTEMS

B CH7 Y0NS £2I5E
(Measurements on System which are open
to the Atmosphere)

ohi7loll =&% 22 (Open Tank System) o] SOl £2gwe
SHUA2 2 o731} 8P S-EE ZoIct. F, ojZ2 oY)
2t (Gauge =) 1} 2HEE %"*OIEH (FAEHL} 2H510) 9 &

AjIMQ| PO= M2 4= QICt it QI ERNAN|E{O| A Of2{EH Ci
7|2 2as ESARAM AO|20 Uz 3712 (Capillary tube) O
SoliM HAZ|HACH SY2 7| o HelE FEkS 2HX| o

1O L
=Lk 5, th7|12f2] Hapyt 20| HSEC.
KSHR AILEOIM = H7 (Y 58S & & Us UH7IS0I U E
et F7IHQI t7|AEZA (Barometer)oll 2fsHA] Ch7|4e] 3t
£ FYE + U= 71501 ULt 0o HRo= S7I2 (Capillary
tube)oll A= 70| (Cable)S 0188 EHYHES AESIA| Yot
=g

IS0l ERANIE = COf7|Qte] EA0| ZAHE| (Connector) € &
M O|RUX|H, MEXNOI HE22 Al 7 AR 22 AKXNH 5H
Ysk= R0 L=EMADEIE 87| L Hj2of 2N MR EH

oh= ZU0|L.

HJIO =°.£ ruO

&
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2. 2=
2.1 == [Pressure Measurement]

HrCj2t [Absolute Pressure]

Qo] ZF AlRHR 0’|, SFHEIZOIM S 0’8 J|FEOZ B
O}, HCjOIS SHAF EXSH= Cf7|2tS EaksiH, HHRH MA T} QL

S o1, oA thV|2E &SI ASH TS Mgt 7t
2A0[ ZSHAIA| = Ch7 |0l Hoid 59 gts 2H =0

HIO|X|&} [Atmospherric Pressure]

CH7|40[ 71=0| 12 CHY|4= “0"22 210 CH7| 2 02| 0] 7 i
2 30 1 #XIE 2H=0 2222, AOX SF2 HIdE
Helgh =S LERACE

X2} [Differential Pressure]
XIQIEHo|2t F749 Q20| 1 Xj0|2 LUsiC}

B Y{absolute) /0] | 2 {Gauge)

AMfDifferential)

High Pressure

71
atmospheric

pressure

Low Pressure

X3 (Vaccum)
Zero

Pressure

2.2 A2} 2D} 50| 2 I EE
M= ot [Static Pressurel

alett.
ol a2

ro =X}

o= =of Mo 5}%; Aoz o|e ol Fok Hm =0
'- E— T

(atmosphenc pressure)
% 4= QlCt.
=X 2 [Dynamic Pressure]

=P =H0| SEsALE “E"EI-E S = S5 Holke

SAAAH (Dynamic pressure)

ﬂJIO
E
ol
n

OIE SOf, 27FO= £7A| e, Al olo| 9, BRjAE F
2170] ofet, L G143 IRl ARIC 50| U}

14 DAHO TRONIC

3epze] BEe} A

1. Bezeling

2. Window

3. Window gasket

4. Dial

5. Movement

6. Tube

7. Case

8. Blow out disc

9. Connection

10. Connection gasket
11. Pointer ']

Ha=q0| =)
—‘?EEJ.;F(Bourdon tube) 2 HEkl= U0l H[2cHA HEA =0t
J2|1 OIA2 7IAXLR SItchs HSER(0 25l HIgH ez
SHOA sh= FEEIQIL, oo ME XI&S| FZ20] AAH|UO| HA|
= CIO|HHo| 1 =EgLE KIS,

2.3.1 Rz AE e

SHUR| B PEEWS 34 S S5 TS Heko| C' A
DS 24D IOM, et H00] w2t IR MR FHE KITE/of
QICt RREWO| 5 % B2 2 IS Pl 1 SEEA 270
D0} U7, TIE B2 SOIS0IQ) XIREH BXY 4 9UCk

A70] MEiol DYE PERE0 Y3 HEEO] ol 1t 1 R
=2 20| SXoj, 1 2X9! YBIZ RPEHE xjo| S0 W

=M 1 H2Hel SARI0[ A0l 2T Co|ZEe| ZOIHE
SolM LS KIASH &l= J[steHel HA = &0 ATt

o BEEEMO| QU ZHHLR|: 2F 400 mbar...60 bar

Paosition of tube at P=0
-------- Position of tube at Pmeasured



X0l A O
7 2742 4 9ick

279 ol DYE ?E':'JEOH 3= HZL0] AHo|| 2t
Ez 20 FH0[H, 1 =4l JF FEHE X0 50| &

=M 1 2Nl SHRI0| AAH0[ d28 TS| Z2IH S
SotiM =S KIAISH| == 7[steiXel 7|2 2(0f QUE,

« FEZHO| 2= SEH?!: 2F 400 mbar...60 bar

2.3.3 Z1&EH A|AH! [Capsule Tube System]

ZFZIK| BEe E1|O|x-|§ SXE 2719| 9k ZBH(Diaphragm)O|
USHo| SFPLE H BEoZ THE0] Tk V& (capsule)2

=EIR B E 5|0‘|M_|_ Qo HE0| QoA U7 HE|H A
D= gAloz 1) BEAX|= Q=0 X010 ZOIE0]| MEHE|H

OfF nI2tE SFot=m| Heloi.

o HEREAAH ZHHR|: 0...600mbar

2.3.4 HIZ2X A|AH! [Bellows System]

SYUR NAH2 o1 MRICI0| HBE 27H0] BUR|Z FElof
9Lk RS (Chamber) L) HSE 2212 Qiziof Chet & HIz
Of) SlahA| FERARIH HHEICL OIS T2 AeiI2 AL/
ofl ARREICE

2.35 &2|AEH A|AH! [Helicoil Tube System]

DYL ASRYO|CH IL P2 MO LM FES J4D Yol

— AT ET S
Of L2 8lo

= = CE0l| 2CF 4t 2dS 7HRIA QUE,

2k 60...3000 bar

236 AL|HEH /LMMEH [Sprial Tube]

OS2 C FEAE 22 #2I8 01Zait LIM2Yo| AXE 240
Qlom, 25 §50| B Hlo| HES 71X 1 QU ATORESE O
22 J4A UE 20| MBS
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2.3 CHUBHONHRIZ TAE 22 X9 58 55

2=0f| sl BNz SX0l= 7+d FEL & XASkE LA
= 7|22l HENM U=HE o] ?feliM OfF EEPIsH 0l
=k

71 0|7 Of2{gh A0 a2 Axsil Y| 7| ME0[L,. O
A2 Y=o FLorl BEYZ Hkls SYRLSE Tt

B £2=2HBourdon tube)

W 2|4 52 (Helicoil tube)

B C}O|Ot=3 (diaphragm)

B HZ2=(blows)

W AI/0|E 5= (Spiral tube)
=2 7K1 MM 22 SEM0 SEA ChEA MRECE EFEea
= 72l Y=, = ZEO| F0|ALL ALS =0k Felet FFo A

&2 ?loll M St MEE 7K1 MEs| = Bt

0=

Rzt 7|Z9I2(0] 9o, Ci7|@iRie YHHOR J|ZeRixR of

H/7—- 2"

851, YHA = 53 YH0| FOT i |A=H0t AS60 =1,

- 1o H71

=2 X 2OEL (Of - 275 4FA] )

A2 A7 |EOIM 270 O|AS EF2Z
HOECH WI0REA = =2 SE0 ¢ 7
pressure loads)Lt 529 E+2M RE

A9 25 gHOZ 0| It

16 DAHO TRONIC

2.3.1 E2=2KBourdon tube)E A28t QIEA|
Pressure gauges with bourdon tube

Pointer
Bourdon tube
End piece
Link
Quadrant

Dial Movement

Stem with pres-
sure connector

T Pressure entry

-

S2E (Bourdon tube)2 EFYEQ| THHE J1Xl JY TS 6
Zo|ct EFE 2ol LI fAo =2 ol EfRe R ToEl A
O| Sz} 22 EfRIEoZ HEE|HA 1 HYE 2E0F9| ei=9|
w2 HI8No R I 20t

L

SEEE(Bourdon tube)2| FHIEE W0 12(2| 20| Lot
0|2 R=2=2HBourdon tube)l 1 Wakoz HOX|= HES
It 20t ®E2o| 22 1FEX 1 ZZo|1, of ZAYUE
(movement) = & #H310l| 2 7|AF0l 2XIQlo| £F Zlo|ct.
0| S22 pointerd 2J5HA] X|A|EICE,

ok 250"0M K= FEER(Bourdon tube)2 2
X|o| 2ol ARSEICt. HEOt =2 S lol| O|8E A2 &2 23
9| (& SH, Helical coils) & 042 H &2 TYUO[L} &+ H Zt
2 LE 22 (| &M, Helical springs)2 2 (coil)2
E2&2 (Bourdon tube)O|Ct.

EHE2E2 (Bourdon tube)2 H[gkel #HQ|9] BHES|0f CHAHMDE 25
2 £ UL} 55| o3z 8 290N 2=EA= 22 E= BES AL
"l 22 71522 ADZEMY (chemical seal)t 20| &
Ar2E 4t

Pressure range: 0...0.6 bar 0l 0...4000 barAto|
Accuracy class: 0.1...4% H&



2.3.2 H2=3KBourdon tube)E AL QEA|
Pressure gauges with bourdon tube

2.3.3 Zi&=(Capsule) sensing elementS 71&l 1
Pressure gauges with capsule system

Pointer

Dial Movement
Link

Upper
diaphragm
housing

Bolting

Sealing ring

Diaphragm

Bolting
Lower
diaphragm
housing

Pressure
chamber

? Pressure entry

Clo[ot=24 (Diaphragm element)2 #1@ ZY0|1, gf2 A%to=z
2 2MY FE0| Lt JAS2 o BollMel =4 =0 Jd=

2] A st| RIchM F 749l EHX[Q HY £ F/AE DFHAIZA
Lt 2D 47| LEE ST L(volume)O| U=0] CHEH =
M ARRED, pointerd]| 25l XIA|EICE

EE=2HBourdon tube)2}t H|w5}0, CIO|OFZ& (Diaphragm) +
RAaE AUECE =2 401 El(high activating force)S 7t
DAY, A0 AFRA| 117 =0l XSo| s 2K
=Ct

=
—
~

> 0x I

Colot=2 (Diaphragm)2 (DiaphragmO| &% ZX|0f 2 &+
QUZ10f) load take-up pointE SollA 2Lt =2 2fFs10 A E

HaCiLt, SYA7 = SEE MER YL B2k (fol| 22 Eg
2 o Alst 2AY |RA0IM 25E £ Ut HR ¢ZE EE,
open connection flange, a0 @71= AA HM0| QU7HLE,
Ewol7L, 2H3lEE |0l EHE fIsiM HgEICt

Pressure range: 0...16 mbar OlA 0...40 bar AfO]
Accuracy class: 0.6...2.5% d=

Dial
Pressure ;
chamber Window
Capsule
element Movement
Stem with pres- g
sure connector Pointer

? Pressure entry
el

Z(Capsule) 2719 &9l HlEtoz MEUCOH, fF & HO|
FHHO| CiEke| SQUIE g2 Ao 2 g EICt

AHE2 ME(Capsule)Q QM SZ0|11, S stroke
movemente= 2229 37|ME pointerdl| OSHA BEA=ICE.

U

& (Capsule)d YA = ZtALE ATHEQI X0l S3| L5ict. 1t
Fol B = o 5 QoM = Z7ESaict DY B2 25 (capsule)
0| 7IAM2Z (0|24} capsule element “package’2t 2&) ¢4
EICiH | 2=H0l 8l (activating force)2 S7H=ICt

Pressure range: 0...0.25 mbar 0l 0...0.6 barAlO|
Accuracy class: 0.1...2.5% H=

No-oad position Pos. averpressure MNeg. overpressure

(Fe=pams | * 4™ Pom ) * (B pami |

Movements of a capsule
measuring element

mﬁi;?:::}
‘ }
p

Overload protection of a
capsule measuring element

DAHO TRONIC 17



2.3.5 Hrl 2=7| (Absolute pressure gauge)

2.3.4 XI2HA (Differential pressure gauge)

Sealed reference

chamber (evacuated) Link
Diaphragm Sealing
element bellows
Sealing Pressure
bellows chamber

1 Pressure entry

O] 2=AI= thY oM AN 22 Helkl= = Halo| gl
g Floll AFSE L,

i

LUl AERE 2T 2E Fde4s SR SF/MH0| HEL
H, £=7| et ijAQl =2 22 AlZiof ZoHiol “0"2l =it
H| w0 =|0f A ZEC

_—

0 B2 Qs Hrf A TLAHS TR i (chamben) 2] 22 ¢
HMEHS BISD MFBIC 0] 7152 73 i (chamben & L=
5Lt caseS S2{3H= Z40] QlsiA ZAHE/0] HAEIC

£HRA 0|5 |

2 geolct.

op>

1} A=HAN = 02| 2EE =0 AL &

Pressure range: 0...16 mbar?} 0...25 bar
Accuracy class: 0.6...2.5% &

18 DAHO TRONIC

— Link

Venting plug -
Diaphragm  ——— Sealing
element bellows
Sealing be-
fween %rﬁmp_gr;“\ ~__LP-chamber
Venting plug Liquid
il £ —__cushion
Sealing ~ —
bellows | HP-chamber

Pressure Pressure

f entry T entry
p,(LP) p,(HP)

xfQi2 % el2to] Xj0|2FE X ZHE|D RPiol BAEICHL Z2I
2 Q2R YoiRl BE SYaict SYRIR|s M8 4 9Ck

=709 201 njF| 2 (medium chamber)= ZF =8 1M 220
OfsilA HE F2lFEICH Bk & & Q0| FHok= QA% 1A,
Off o= o] 2AIQlE BkE 4~ @111, I=0| HEAIZ|X| 242 Zo|cH

|CE A 2Ot =AL 2 I BX

0 =%
[210] A0 HEHOR SHE 4 9

=loh A

QUL

S 52 BRI CIO|OREE (diaphragm) Tt BH EHE0]
A 4 STk 3187K58 HHRl QI +/—" o] S s
OFICH SHRA FHEWAD QRRINE 20 ZRUA ofa| A

el 212k (overpressure gauge) M= 2T},

Pressure range: 0...16 mbar oA 0...25 bar AlO|
Accuracy class: 0.6...2.5% AT

H E B X
v}
e
g
1]
TUE!
vl
om

=4

Szl ZH|0|LH 2IofA)
L

B



2473

Lok

= S+ (Accuracy classes)

2.4.1 MEtz (Accuracy)

bl
rir

N
ot o
=ct,

Z£7 span POl HIEQ MHMH J+s6t £(19| ofl2] 40|
= =AQ RIBA0IM 0FFE] P/10HRI0| MK &
M gauges UZ OFOIIA P/20HSI0 H25EK] =Lt

ok ok

Ol 2570 F2T +18T 2 +28 T OflA Al Zx|of] Asie=| 24
2|=23|0|M (calibration)ol| 5}

or22], g== (Accuracy)= M4 (Repeatability) 2t 1=40[=3
AH(B|AE|2|Al2, Hysteresis)S EElSHC}

2.4.2 M=t S5 (Accuracy classes)

A | Y= S22 FIIE ST OlolM £[1 7ks ofl242]
F| 0 grezE ™ol =t

2.4.3 ™7|=l =XHHL| (Specified measurement range)

P71 EHHLl= P/102t PAO[Of ==L

Note:
Z|00| AUKIE Lo =

P/4 MO0f| =0[ =5 ofOF SHT.

i

Meisiol ST P/4%t 3

F.S.= Full scale range

2.4.4 L8t A2 (General usage)

Ol E= 2YUZ0Hdampening liquid)gio| YEEo=Z 0.4
bar...1600 bardi| AtEdt= QUAQl Hm =H=0f| 25t oflo|Ct,
Ao| Hetr= UM o= ol B 2Ct ECt,

Dimensions | Measurement Maximum allowable
(DN as interval error(as % of P)
standard) (in bar) P/10to P/4 | P/4to 3/4P 3/4P to P
Circular or P<25 +2 +1.6 +2
square 2.5<P<600 +1.6 +1 +1.6
casing < 80 P>600 +2.5 +2 +2.5
Circular or
square P<25 +1.6 +1 +1.6
casing 80 and | 2.5<P<600 +1 +0.8 +1
rectangular P>600 +2 +1.6 12
casings

DAHO TRONIC 19



Pressure Gauge Scale Ranges

Scale spacing and scale numbering according to EN 837

[e]
T

IHIATY

A =aie dAs YA §25e St &HAel ol
o

—12| 0 AHR(Of mek S EC.

Il
r

i
I

o 4

>

EN 837-11} EN 837-32 S&iE2l =aAte| TIo[&e| CiXfRlof 2
o §2E MSTICt EN 837 400 ME == A0 oM 2E
CIE 2=H?, 0I5 £ Us o= =& OfLl2t shloM HEX=
22 HOI Cifer Mo =20 et Y2 T MSETH

o 10—

|
ou"a—:!'n'_'l:l

Ofeh M= =2l el bar O|Ct.

Pressure Ranges in bar

0...0.6 0...1 0..16 0..25 0..4
0.6 0..10 0..16 0...25 0...40
0...60 0...100 0...160 0...250 0...400
0...600 0...1000 0...1600

Vacuum Ranges in bar

Vacuum gauges have anti-clockwise pointer travel with
increasing vacuum

-0.6...0 -1...0

Combined Pressure and vacuum ranges in bar

-1...4+0.6 -1..+15 -1..43 -1...+5 -1...49
-1...+15 -1...424
Nominal sizes

Nominal sizes of gauges are as follows:
40, 50, 63, 80, 100, 160 and 250

MU= (Accuracy)?| S&

Nominal Accuracy class

Sizes 0.1 0.25 0.6 1 1.6 25
40 and 50

63

80
100 X
160 X X
250

X | x| x|

X [ x [ x| x

X [ x| x| x| x
X o[> | x| x| x| x

>
>
>

A2 57| 20°C olM2] XA E= 2 S22 Okl HOiIA
FOIT SFaS UK 0tof ottt

Limits of permissible error
Accuracy class (percentage of span)

0.1 +£0.1%
0.25 +0.25%

0.6 +0.6%

1 1%

1.6 +1.6%

2.5 +£2.5%

4 +4%

20 DAHO TRONIC

Minimum number of minor scale divisions
Scale Nominal
(pressure ; Accuracy classes
range) | S'Z€S
01 | 025 | 06 1 1.6 25 4
40 20 20 20
50 20 20 20
63 20 20 20 20
0
to
100 80 50 50 50 50
100 100 50 50
160 200 | 100 50 50
250 | 500 | 200 | 100 50 50
40 32 32 32
50 32 32 32
63 32 32 32 32
0
to
160 80 32 32 32 32
100 80 32 32
160 160 80 32 32
250 | 320 | 320 80 32 32
40 25 25 25
50 25 25 25
63 25 25 25 25
0
to
250 80 50 50 50 50
100 125 50 50
160 125 | 125 50 50
250 | 500 | 250 | 125 50 50
40 20 20 20
50 20 20 20
63 20 20 20 20
0
to
400 80 40 40 40 40
100 80 40 40
160 200 80 40 40
250 | 400 | 200 80 40 40
40 30 30 30
50 30 30 30
63 30 30 30 30
0
to
600 80 60 60 60 60
100 120 60 60
160 120 | 120 60 60
250 | 300 | 300 | 120 60 60

24 (scale spacing)2 = 1Tmm

|-
(LN
L
(LN

[ mn S e

—1
=]
= BAS| FH= E57482 < 1/5 0[0{0F Sitt.




oRfel =2Ek} 7|E S=Xk= EN 83701 9Js MZ=ICt.
B 2 F2EO| 71 XIS 7|25k 0| & 2HE
B Y2 (accuracy) = 159H 47K|9] 7|1E.

’ Scale Number of
Ncs)ir;ér;al (pressure Scale spacing and Scale numbering ir]Stg?\I/eaI minor scale
range) divisions
R I R EL N IR DN R I R B
0..1 0 0.2 0.4 0.6 0.8 1 0.05
40 0...10 0 2 4 6 8 10 05
50 0...100 0 20 40 60 80 100 5
&3 0...1000 0 200 400 600 800 1000 50 20
-1...0 - -0.8 -0.6 -0.4 -0.2 0 0.05
—1...0..9 -1 0 1 2 3 4 5 6 7 8 9 0.5
I|I|I|I|II|I|I|I|II|I|I|I|II|I|I|I|II|I|I|I|I
o 0..25 0 0.5 1 15 2 2.5 0.05
100 0..25 0 5 10 15 20 25 05
0...250 0 50 100 150 200 250 5 50
160 0...2500 0 5000 1000 1500 2000 2500 50
250 -1..0..15 -1 -0.5 0 05 1 15 0.05
[UPEpr e eprprpeprprpeprprpeprprpeprprprp e .
5
—1...0...24 -1 5 10 15 20 24
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII'IIII|IIII|IIII|IIII'
O('J"Oéﬁ 0 0.1 0.2 0.3 0.4 0.5 0.6 0.01
% 0...60 0 ! 2 3 4 5 6 0.1
100 o 0 10 20 30 40 50 60 1
160 0 100 200 300 400 500 600 10 60
250 _
_10'60“'05 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.01
""" -1 0 1 2 3 4 5 0.1
Example 2: accuracy class 0.6
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III
0..1 0 0.5 1 3 35 4 0.02
160 0...10 0 5 10 30 35 0 02
250 0...100 0 50 100 300 350 400 2 200
0...1000 0 5000 1000 3000 3500 4000 20
1.0 -1 -0.5 0 2 25 3 0.02
Example 3: accuracy class 0.25
|IIII|IIII|IIII|IIII|IIII I|IIII|IIII|IIII|IIII|IIII|IIII|
0..1.6 0 0.1 0.2 1.3 1.4 05 1.6 O0%055
0..16 0 1 2 13 14 15 16 0.5
250 0...160 0 10 20 130 140 150 160 5 320
0...1600 0 100 200 1300 1400 1500 1600
—1...0...0.6 -0.6 -0.9 -0.8 0.3 0.4 0.5 0.6 00'00055
-1...0...15 -1 0 1 12 13 14 15 i
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3. 2012 BF A SYRE|et =

2= LS MEL ZA|0| QHEHE BEAlSHE XIAAHO|CE. 02
ELEX0IM ZEE 28 O|LXIE BASICH §H 2% SHOIAM CE &
EA29 2% F&(O: process medium, 2F MM)2 & 88
O|F7| I8t = =4 Alo[oilM 7p7k2 2= FEg 2F5Ict

MEXol 2 EY2 =280 Hejut M8E 2% Hlgst=

volumeS HFEY| sl O S2o| Mo 7|25 F1 UCH.
3. 1. HIO|HIE 2=4| [Bimetal Thermometers]
1. 2| (Principle)

Ot =50 2 Hapt S o, 749 Zol= HE Lt O2{et =
2|y S42 250 UZeHHOME 5 gxIE 27| flof 0|8k

AL LEECE 252 22UM Qo] HIo|H[E AIAE0) of5t

1O L= =
0f 2HSOf ZILH.

s
)
=
um

e 7ie| #2124 gl ZetE 34%zioz PYEt. of
C 3% BSOS SN CIE o B ASE 2= SHS 0L,
OPtS 2EHSISS ol SHB A= 01F7| YsiA strip
S Yo7ict. M| HIOHEAIARS MAMO| 37|19 RTARO| 55

I'

pointer
sliding bearing
rotatable rod
cylindrical pin (pressed in stem)

helical bimetal strip

J"I :
bimetal connected pin
stem
bimetal connected to rod

Pointer

Free end of helix
type bimetallic strip

— Bimetallic strip
in helix from

l+— Bulb {Sensing element)

l+— Fixed end of helix
type bimetallic strip

22 DAHO TRONIC

E[7] ?fet 22AE B2 LI e LRIEe| 42 22 HIOHIE
strip2Z 9}

HIO|H & M= P WOl 271e] FU= PSR OASS &
EY=IRACE 252 OFF HE EE AleE 71 AS U iR
Ol F 7= 2k el et SXRJ0| ArEe %2 20 3
£3)E LYAIZ 20|t o 2Hst2S2 HIO|H R 22
= S|TeP| ffet At 22 YR FEE MR, O] 3|2

o] M| 23S HHYFE 717101 Qe LTet 25F= ©

=510 Point 0fl 2|51 dial scale XIA|Z EA|=IC

EIorjo JiM

)
3

—

HIO|HE === DIN 162032 Class 12 20| LHE F==S 7t
X2 =707C... +600C7H| 2= 0| ks3It

2. M& (Applications)

EE MAESZ CXIQIE HIOHE 2EA7t Ot 22 OlRE &
2 0|Z=rt

— X2} A0 EC,
— B2 REA=CHIN L),
— HABF0| YOI Ect.

~ 02 K2 2 9IS JHN T c




3.2 7}~ WA 257 (Gas Expansion Thermometers)
1. 92| (Principle)

IIAE ASEE 2 s UHS dAISke 2=A FgE, J2|10 2
HAIZR|F 27 DA0IM AR YN AST2= PSORCE 2
T H3l0l| 2t 7 LIFC| AU Heke SETAVHHAE SHet
z|FY 22=2HHelicoil Bourdon tube)oll QJaHA ZHX|E| 12, O]
A QEHsk= 2EHS10) HIEShE 230] Movement&t pointer
£ HatAIZ Ziolct.

\J

I8 WE 2EAQ HElE VA MESIH 258 Fd5hs A0IH,
T2l 7IAE FISt 2571 E6IH JFEO| A 0] Het.
0] &2z Qla Bourdon FEIHAYEO] ERIHE #3514 2
S BARICL

5, 2TAAEE 2EHMT, ®E capillary?t FE2E2 (bourdon
tube) RAE EBet= caseE THEIO] QUCH O] AIARIS MESH
CE2[2AE 71 pressure—filledO|Ct. O|ZA2 HIZHY THAZ AHS
TSt EICt. ol2qet 2EHI 22 AIAHC| LI =0 e
77|1&l Z40|C}, o] Qo] Hak= BE2=2 (hourdon tube system)
ol Sl =1, 2= THlof 310 dial scaledll EAIEICEH F=
S x| Y2 caselte| HIO|MIE (0| SlshA EAEIC AR
& 22 592 Dialel MSFH HA Helo|M EA=(Linear) 9

Aolx|e] X7} £ /AXZFE HOAN US O, HEH2 {2
(capillary tube)= &89l bulb(£= stemOlet 22l= A) 2 2=
A2l HE[Qt 7 Alojol|lM HEItel gt MESh= O o|ZEICt. 7HE
22| FE (capillary tube)= MH2FH0A LB CZ ALSEICE

TIATAIAlL 27 (gas—in—metal, Gas expansion)= DIN
162032 Class 10 2 FE==Z -200CHA +800CT7HK| 2
Z730| Jtsolct.

2. ™M (Application)

\J

A WY 2o 222YERIS] EXIZ2 10°C oM 50T Ao[9]
A2E0M FAEL AHH2Z 1%2] F=AES 7KL AT £
=S 276k MYE2E HXR! £, Of 2EA41S2 O
Ol 2 XANRI 57 gt5 7HRI L ALt

10 rlo A

2 30| BR gk
— Yok 2EZTRIR|ZRE 2| TOIY Q0IE AUS AS 4 Uk

— AP A=A
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3.3 2EASMIM (RTD, Resistance Thermometer Device)

1. 92| (Principle)

=& Hajof Ofgt el MYIMY HelE o|&et 2|0[Lt. H=0[Lt &0
&, 72| €2 0 =52 2571 ZO0HE H7| ME0| ZO0HICk= JE= 0|8l
2HE 0|,

of2f 3% S0l WL F2 ABoIEH), WIS oFEEo0|T #iZHo| HE 3%
Ol LY REX| QLOBIN MR Jh= MS #HOpd 4 17| GEOIC HINS 0/
B BSAAY HINFLEA, BI| U2 9t 5 OIS 0[S HY AN
2EA} LY.

93 K3 22| A3 AR BEF HOBAE, 20| WO 40
Of BAEI0] LT, ERHO| ISt BAEIO] Sl M2i2) AT Hotp
o, 47| M2l2) A7 Hotpiol 47| Bkl Hiths B 1

Aol Ol ZBEIO| oM, 47| HETYSS 47| DEE 27|12 FaAS A
N2ta) 4783 Eeip Aojo] S Ofa SIZE(0] T 8 E0 3 Mol Al
240 USTHO| LKIZOR HME|0| MRIE(0f UOM, 47| Zoh Ofol= 4
7| W2 REMTt 47| 83 2EM0| SHE|E HERIL BNED] Yl 2 57

o st w3 K5 REAC| K3 AR 2Ok

ol2fet iz Me 22A= Hak ﬂidﬂ HEHE SR ZEl=0] SYEAl
10t SAlO XM =Y Lo JHEEI0] =Tt
=D S0l et 27t E| =5 VR = 2R UCH

Pt 1002 QEX-I%U:”/\E 7’.le O-I 257'. QE’JI.EIZ{ X-|c>|-7|-( ) OIK‘|O|-7-”
EiiCh 22741C 22K 0.39.2° XE0| HX[A &1, O] KA +E Hez

ALkl 2EE HCS 4~ Ut

RTD sensor= Ch2F —200 C OlA 850 C 7HK| £H0| 7ts8t =2 Hate U

ONEt 2EHSIIIR] ZX|7t 7kssh|of ZE Al Fetof Akgst QU

sensore= Pt100, Pt500 12|22 Pt1000 &= UM, Pt500= 0C & 5009

—12|31 Pt10002 0°C Y AM&Zt0[ 1000.20(2k= 2|n(o[ct.

2. 2EREHINC| REEHHS
(Temperature measuring range of RTD)

min.

Input |configurable: type of sensorand |max.
measuring span

measuring range measuring range

RTD|Pt100 DIN IEC 751
JPt100  JIS C 1606
Ni 100  DIN 43760 : 196709

- 200...+ 850 T(25 K
- 200...+ 500 G(25 K
-60...+ 250 T(25 K

RTD / Resistance-sensor
measuring deviation per DIN IEC 770, 23°C25K

RTD = 0.2K or {0025% FS = 0.1) K
resistance-sensor | =0.07 0 or 0.03% FS in 0
sensor current approam. 0.2mA
temperature coefficient T,
RTD * ([0.025% F5 + 0.09) K /10K

resistance-sensor |+ (0L.025% F5 = 0.01) O/ 10 K
lead wire connection configurable: 2-lead, 3-lead, 4-lead
connection leads
RTD 00207100

resistance-sensor (30 0 each wire, 3-lead symmetric/ 10 K
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E(T) mV

%
1

a__
B

&

RTO
Elomont

[Limit errors]

Cable E

limiting errors for 100-(2-thermometer

limiting errors
temperature class A class B

o & e Q i & Q
- 200 +055 | +024 | +13 | +056
-100 +035|+014 | +08 | +032

0 +015 | 006 | +03 | £0.12
100 +035 | +£013 | 208 | £0.30
200 055 | +£020| £1.3 | 048
300 075|027 | +1.8 | £0.64
400 +095 | £033 | £23 | £0.79
500 +115 | +038 | +28 | £093
600 +135 | +043 | £33 | £1.06
650 +145 | +046 | 36 | £1.13
700 - - +38 | 117
800 - - +43 | £1.28
850 - - 46 | £1.34

[Thermocouples | type & 2= 2]

80
70
60
50
40
30
20

10

500

1000

Temperature C




3. RTD [Resistance Temperature Devicel

standard design prepared for

lest pipe for transmitter mounting

reference sensor
with @1,6 mm BL2

connection terrninal

spring loadad
sCrew
range of spring
7-10 mm

insulation washer

PL-28
L
15
5
I

socket plate

|
EL
N
- .
| |
onl
AL !
7

sensor

LABOM, GA3100

Temperature Transmitters, LABOM

SIMEX [SPT-68]

LABOM [PA220]

LABOM [PA210]

-Pt 100 -Pt 100 -Pt 100
- Thermocouples - Thermocouples
- HART

Pt100 : -200...+850°C

Thermocouples
K':-230..+1370°C
S :-50..+1760°C
J:-210..+1200°C
T :-200...+400°C
N :-200...+1300°C
R :-50..+1760°C

E :-200...+1000°C

with transmitter oplien
2x3 wire with Ex

10

l' @10

@d

LABOM [PA230]

- Pt 100 2 channel
- Thermocouples

- HART
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3.4 GHLH (Thermocouple)

1. ®l2| (Principle)

I'_._
B3
|
_]ﬁ
9
0
ﬁ
T
oy
Ip
r_L
s
_\1
g
_>'._
ﬁ

Ot 7 S 4
= % 7154 (EEjJ QXIS BHIAIA MBS 52H 5t St
1(V))ol 8AM 2|2 (mIEE)0f| MFIF S ECH

A

o
7P(|°| 242t EFE SaMg P s M F e HE =25
|

-\O\_|

O] 71X S E7IHH (#EEE H)0I2F F21,
i

O] E7|M== 0|83t
7| RfeiM AFSsts FIHKIS] a5idE ST (%

(#)2kn s,

S40| OIE F SRl A YHE HiM H2lZ2E =

20| 2EXI0|§ $£H 0] 3|=0f & 7|XMHo| LSt 220] v
510 7|®=0| Z{X|=H|, O] 7|™=Ee| 37|E 0|&slq 2L E FFot
= 2EMME ThermocoupleO|2t1 SH}

0|5 352 MZ CIE & SY (@Y, ok )2 7HHez &9
0|2 S5 L= o}

Thermocouple2 HEA0| ®MFIt S=X| L0tT Of =
(E)0fl 2lal| Meto| xfo|7} A47| 1 7|MH0| LS |n_o:|x-|§;]_}§
SHLIOI seebeck &1fO| KIE|0O|C},

I

UFCle) WS SHIE oK 250 FEMO B9 £

e =
ol 2501 2lahM ZetxH, 25429 7| - ZolL & HE 0
2|9| SEOH" IS BA| pher HEpM et MEE e 2
T2 #ACIH 7852 OE Ha 2oz Foldt. d32
2 1 250t EVIEHEI 2AIE n[2| Lot FoiM 1 225 5
2 4 Ak

2 50| AZske Funiel HEe S24d (AR 02
ofH, LHE A2 98t 7 IESEE wXIOPI m=off 7I=HE (&
AEE)ORf Bt AP oR ERHHO| 2Vt JIEEEY 2
CECHE00Z JIFHES TIEIA 'at"é.*’é.*( TR OI2f T B

drel 2 SEMe 5 2|20 EEUE TSN A =M
EEE %’53*0}04 E2FFC| 25 Yot = Zolch

O] A% S1, 827t 7|=8H0| =H, O] & HE2 7IE 2=2 =74l
£|0{0F Bitf. 23] AREEl= E%S'EH(??L“ )= HazE(B42Rn)2t
= (PRETCY), F2I2% —E—QE*E*(C Hof) Soltt. UskE= Ed
S ARESIH -200...1,400°C & O| 2& 50| 7|——P:'§
O'U\I-O| _CP_E 7:”*0” I:IEI_I M O||:|.

AMCH(Thermocouple) & RTDS| A=

Dimensions in mm

od

50 | 3160 661.01

Lagend:

od Probe diamelar
L  Probe length
KL Cabie length
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3. @& (Thermocouple)2] 0|2

0|F =252 0|=E(HA]

)

0|% 24°| HA!(Law of homogeneous metals)2 G8gns
O7|E4D4 ‘EHELE F45tk= 250| AMZ CHE xEO|o{o} Sty = 0|

20|C}, 2 240z |

o= @A

FM QUCHHE S Z0fE UO{LIA| B=C

%.7_* =£0| 0|2(Law of intermediate metals)2 EFLHE 74

X

—IM

f

———————————

'f |

2 M= Moll AL, HhE H2 A 39 =

& Z7E0| 22 2xef J|xHo| LisH|

M 3 =52 FE0|Ef T o,

0 ——

4. GHECH(Thermocouple)l| HEfH SH 2

Type Thermal pair Standard o?)i?:mg?;:?)irlzmé
K NiCr-Ni PINIEG 584 1100 *C
.
E NIiCr-CuNi DIN IEC 584
7 ] CuwCuNi | DINIEG 584 400°C
N NICTSI-Nisi DINIEGS84 | 1100°%C
LT FeCuni DIN 43710 ; 1985-12 T Te00°C
U1 CuCuNi | DIN43710 198512 4006
Thermocouples
measuring deviation

[per DIN IEC 770, 235K

+ 0.5K or £ 0.05% or £ 104V

cold junction compensation

* 1.0K

temperature coefficient T,

[type T,E, J, L, K,N, U

(0058 F5+01)K/10K,_ Kort 05K/ 10K,

[type R, 5, B, W3, W5

£2K 110 Kramy

connectuion leads

[effect

=05V /100

|max. permissible resistance 2500

signalling od sensor emmor

configurable

Thermocouple/measuri

ng point




5. RTD2} MLl (Thermocouple)dl| 212 ¢t Head typel| -~} 717=

Male thread Union nut Male union fitting

Connection to thermowell

F (optional)
| 1
3160 670.02
l
Dimensions in mm (for order example) Order specification
Legend: Type: ) type J
o D Extension neck dia. Number of sensor(s): 1
od Measuring insert dia. Sensor limiting error: Class 2 to DIN IEC 584
H  Necklength Measuring point: Insulated
ML Measuring insert length Measuring insert diameter: 8mm
Measuring insert length: 375mm
Connection to thermowell: male thread G1/2”
Extension neck diameter: diameter 14mm
Extension neck material: st. steel 1.4571 / 316L
Connection head: manufacturer's model
Connection,
from connection head to extension neck: M24 x 1.5
3162983.01 Cable entry to connection head
| Temperature transmitter: without
i Transmitter measuring range: without
Quality Assurance Documentation: without

ol Enlry

SIMEX [SPT-68]
-Pt 100
- Thermocouples

Ouber Seame
|

Emmant

RTD or
Thermocouples
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3.5 YHXC HS 2 [Thermowells, Protection tube]

[Edl 2o HESH]

1o 1T

UL WSS WHC SXYH SO REMA 4K RFEE
TP Che = BEHE 24 81S0| ofp| (20 D528 12/
HeigoE XSss ZRols F50ILt M2 BF EE ZetAg
TS| 71 S0l LA AZ3I0] AS FAlof SO FSsix| o
FHLELESO IS 4 9l AMC| X 23 U B2IS S0[5P A8
g Sx0= 3= Y| BEo|C

0l28, 268 ZHsle 22, 2R0| W CiE Helo| 2aie
AZaP it 25 23 25 9 o] ALgEkE, FAIN 29|
9 WA EE SSN, J|UY, SEA, IS0t 52 SO ofEit
x| 2ROz $0| Ar|s iz, ST WE oSS DBfsio]
Keysp| Sic

[FHO] 2Sai0f 7%= LEEl HE]

< L = %
N
@ LIZH0| Y25t 58 24552 B340 42U
@ 12SOIME LHERY, LIEAY S0 Y=t 7|AE Z=ot ASA
® D2S0ME LAY (BFEQI OFEd) 0] Lot
@ ZtAAof chsl 7|2-dol =1 Libdo] A=l
6 12S0M 23t XMO| S24X0| Fefiet 57| £= 7t
LE0| glEA
(® G| AIZHXAO| &g A

[E52l @8l 253

=5 U 230 2 M= 7150| 0[5t 7|AN Z=7F 37
M=o Ee| AFSE A QUL

HE9| 2522 Seamless = ARE ARE|E Z0|Z HEHI0]
MERS 20l Qlolf SotAl =M, CHE T2 HHRietg £0(7] ?lal Lt
AL BAS SHA| El=0 ol2fst HAOM ZEEoR 25 E0
S| SAPE Tt H0| FHR 2SS ARZoH ECt.

OlZis e 2= ol2t gich 2 Eodh2 F1 SEY0[ LK
o 09, 0501 F7Afof Eef AR /U HE0 SH0ILE ES
0] 2 AP0= Sheath FTHE well E220f '20] ARESH= 49
7 Bt

YA |, S2(=2H, HE S 12 S XS 0|8 222 St
§E 120M MRS Tkt MIF0IH, A% B2 1700 T ~ 3400
C AlOolM ARO[ ZHSSHEY.

ol
—_-
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S0.08 FOR U 17

e ir

- /

| T

T

+ Threaded

Threaded

Stepped or reduced stem

Flanged

Tapered stem

|

Welded

Il

|
|

Sanitary




4. A EBAN|E [Pressure Transmitters]

CIS7} MZket 2= Pressure transmitter= AZdeh AAStZAO(LE
FHEE 2|0 43Y, /.30 & Mg 2
T AS Ol SlEHAR] Al 2BA0) O|F 31 FHARY 7

= © 00}

£ 7.5Y MYOM CIFOR = OFF At e 20| HE
= QU SN 3R YL RAC

it

27E/E RS HAE C12 3% 2
=0l Mt AR E TESIZCH, 22 552 HE Mg 20
M H2E|0] ZAF AlSE 4 I}

2 AA BEO| Sl EEL Z2 EMI-RFI ZEIQ] SE-EA
Olal| ZRIZ|A 4~ QIC} O|Zi2 CE 2150| U= EMAN|E| T} ZE
OF g 712 7|250| 1 BIEA| Ee5t 7|58 ES3ICt o MEE2

QFO| E|oto| 2FATZ0| Ll OfF EXNQI B3 JISE e,
AAL 7|20l ARel S=2 Y=l UHEMANEHO 2= HRE

CE ZAHHO| OfF HASH TAF0l| 2 SEH ZAE|O{OF ST
Cls QEEMANHE o= UHETY MHON MFFXIQ fIXE
2| E[QUCH UHEMANESS (LAl AIAE> MAH(O| AL
= A 2 7tA9 Hof) YEEY *._.=.9| 2= 370 ol Hgkot
Ct. &0k Ot EEXt2F BOUMOAIAR] AEXMEIMY, HE X
K|, 4T = ALHL ofofA, 2t MR §F3—.* gt SEpds 7H
DE Z2N AN (process industry)ol] HESH ¢ & 7HEE|of
N ZMAS S

‘o= o
CHso| AHEUMANH = TSt B2 7|=S 083t

B Piezoresistive silicon pressure sensors
B Ceramic pressure Sensors

W Thin film pressure sensors

B Capacitance pressure sensors

B Pneumatic pressure sensors

Xt 20040 B2 7|=at 2| Qs 2= MoilM 2R3k, Tt
ot eFYZE0| HEEO 55 = U UZHEMANEE AN
25104 Az 3 AAkst QT
1. YHEHANEQ F5Y
@ 2= He| (Pressure range)
@ =12 (Overpressure)
@ I{E2= (Burst pressure)

2. 2555 (Weather protection, IP)
@ IPG5: water jet0| LS 25
@ |P66: YT HIGHSO| Cist 25
® IP67: 1m OI'F—H = Z0[of|Mef L4~
® IP68: =5 E m 273 oo L4~

3. #AFY (Water level measurement)

@ Tt R = HE ROt +RHUEY HE
2Fg0| Ciekstal = 2 Ol AR 4= U
==l water level pressure transmitter

® Open tanke| 4
- Y29 A
(Flush diaphragm, Oj11242 HM,
- SHX|2 2 =

EES

B #H)

Pressure Transmitter2| LHF 1729} 21 ZE 0| X

DIN connector

Gasket

Wiring

!
O-ring J = Electronic board holder

L]}
It
- T -
Ceramic sensing z J
element e
Tightness ring 'y ;
!

Electronic board

Process connection

Cross section

CIS7} BQ5H Q= EBMAN|E|2| S 7|S [Protection]
® EM/RFI (FEX|& 89/336/CEE)

@ Voltage surge / Burst noise

@ 2l =4 (Reverse polarity)

@ LH2MHIE SI2A (Explosion frame proof version)

Ct& Pressure Transmittertf| CH$t 35 H|0|E
- Xf7| =8 HE14 EN500812F EN50082
(European directive: 89/336/CEE)2| 27 0[H

-2EEMHR| 1 0T...70TC

- AR 25 0 -207C...100TC

- 21 /=2 1 100C

- Output signal: 4...20mA, 0...10V, 0...5V, 1...5V

0.5...4.5V/5V ratio-metric

- 25°COlM Global error: 0.5%, 0.25%, 0.5%, 1.0%

- Zero thermal drift: 4+ 0.015%FS/C (typical),
+0.025% FS/T (max.)

- Span thermal drift  + 0.010%/C (typical)
+0.015%/C (max.)

- Power supply: 12...30 Vdc

- IP65 protection index
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4.1 MU (Accuracy)

20°C OlM F2 == ths 371 Eeof F2lElT.

1. ZI=INM /MEN (Linearlity, Best Fit Straight Line, BFSL). 3. IH§IM /8= (Repeatability)

JEf=of DT ZMofA SHE = HRIS Hof MM £ ZMo HH= O3] CHE 27241 FO{R Q= ol X420 M o) ofst
3 HAF HIIO § 22 OO[E0] &1 MEF AM(Best Fit £ 7|0|Me] HXRIO|Tt & 7HQ| J7hsth BiHO|| W2t 20 CTOfA
Siraight Line: BFSL)2 &8 C 2 Sg6t= 4 HYOIC} Hete= AME 4 QU

« M2 25 4-20mAS S15HA| =Lt |11 H&H 2M (Best Fit Straight Line, BFSL)
M2 O|2AQ SMAMH A 22 HAMTE 2401 QK| Qi) « M& ZF (end point linearity)

« MY Ofl2f= %F.S.2 HAEICL

Output signal

s | average aS

0 1 I

AS

g =—
“ 0 average

3.1vbC
s.0vDC

ootk FS

100PSI ovoc
oPSI 100PSI 1

4. MU (Accuracy) AkEtpAl

X702 & o UE =0l E=EXI0|CH O] =2 57t
HItel LIsof| ast= =0l HIIE siof 71t Accuracy: et MEHQ| 2EO0IA %F.SE HA[BIC}
019 HAF HAIE|O{RICE RSS(Root Sum Square)

. O[S Y ofl2= & o] Blo|Ct. - non-linearity (F &84, 2 ZZIY),

0|HS %F.S.& HEEIC), - hysteresis (X{7|0[Z54)

- non-repeatability (7 X&)

= Zefet gk,

Frl:
EO
1&
=
x
0)51

Root Sum Squares (RSS)
Non—Linearity: (£0.1%)2 =0.01%
Hysteresis: (£0.05%)? =0.0025%
Non—Repeatability: (£0.02%)2 = 0.0004%
‘ e B TR 0.0129%
TasLs) T ¥0.0129% = +0.11% FS at constant temperature
sSVDC
coprhfS
ovoc
0Psl 100 P31
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5. M3 (Linearity) A =2

MEN = FIEA (Linearity) 2 BAI= Of2H2b 200| 37fX| 2HAl0| QICt
* Best Fit Straight Line (BFSL)
* End Point Method

* Terminal Method

Best Fit Straight Line (BFSL) Method
247l Mo ch st Calibration curve@| 2
Example: £0.01% FS

531vDC

0.1 VDG

100PSI

End Point Method
Mol 4 & T g &6t 1 AM0l| TSt Calibration curve?| £
Example: £0.05% FS

s0voc

)
ajef
o

ovDC

oPsi 100 PRSI

Terminal Method
02 full scale0llA] Zitlo] UZ 2 FE T8I 2o chet
Calibration curve2| |
Example: £0.012% FS

b
oM

%

el
ot

L

aPsl 100 FSl

% Note

Pressure Transmitter MZAYX Q| HUE (Accuracy) HSEAI0
M, Non-linearity, Hysteresis J12|311 Non-repeatebilityS Z5
ESSIR| 231, Non-linearity(Non-BFSL)BFS H7[5H= M A
7 UL,

0l3{gt Z0ll= HUT (Accuracy)2t Non-BFSL2 Cl22z ZIZt
UL MEZA(RSS)0 HESH A MR 4= ACE.

6. Total Error Band 2| A4

Total Error Band= Accuracy (HEe/HYUE) E 7+4stk=
o MYY/FZEE (Non-linearity, No-BFSL)
« Xp7|o[ZEH & (Hysteresis)
« H=(Non-repeatability)
= XIS, O 27He| A8 FI o= Zaleirt,
+ Zero/Span Offset value
+ Temperature co-efficiency

Zero Offset
Zero £H2 Full scale? o %QMofMe] S & A gt
(factory-set)O|Ct.

Zeroshifl +0.2% F5
— Nospanshin
F Linsarity saill £:0.1% F8

I%FS
{10 mw)

100 PSI

Span Offset
Calibration curve?| =11 %29 H3j0i|A{Q] A1},
Linearity £= =0 Y&k DIX|X| k=Lt

#hin 02N FS
m aLllhﬂ.Hi F5,

No saan shin
Linoary 1% FS
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7. Long Term Stability2| 0|}

.94 3l SXt212| [Operating principle]

Long Term Stability
Room AEHOIIA HI|E AlZH SO g2 A EICt.

Example: £0.1% FS over 6 Months

AT 70°F(21°C)
s£vDe
- ™ e
oy el
——— [vignal calibralion
------ ARer 6 months
ovoDe
0 Psl 100PSI

original calibrationsQt EHS Z|HSt7| 2/t Transducere =2

+ Supply

{1

+ Meas. == Maas,

|

- Supply

Wiring with a high level
output voltage (1-5V, 0-10 V)

©® QXA 2| H3let 230 ool LMEl= span £
Thermal Zero Shift: <£0.4% FS/100°F
Thermal Effect: 2310 M2t L= Zero2t Spasn
SOl Mot
Thermal Span Shift: <*0.3% FS/100°F
Example: Temp, range -10°F to + 130°F
Max, temp, change from 70°F = 80°F
80°F x .4% = .32 FS DZ/DT
80°F x .3% = .24 FS DZ/DT
Z Shift: <+0.32% FS
Z Shift: <£0.24% FS

® (2|22 HR) -10°F ~ £130°F2| 2= He| =1}

Non-Linearity: *0.1% FS
Hysteresis: £0.105% FS
Non-Repeatability: *+0.02% FS

Thermal Zero Shift:
Thermal Span Shift:

<{£0.32% FS
<(£0.24% FS

Zero Offset *+0.2% FS
Span Offset +0.2% FS
*£1.13% FS

YAIZE R0l tet ol = EEEX| S,

32 DAHO TRONIC

o [ Dieesk TN
currgnl
) = supply
* = + e
o]
i} Caonirollar
o
+* -
Facorder

Loop connection for 4-20 mA current




9. Stainless steel?| =271 EA| [Comparison of DIN & Foreign standard applying to corrosion-resistant steel]

Material Gen;:;:;:eral France United Kingdom Italy Sweden Spain USSR, USA Japan European standard
number
DIN 17440 EURONORM-88
F A 35-574 70/4 N M NE 36- T TM A2TH 4
DIN 17441 NF A 35-5 BS970: UNI 6901 INC 900 UNE 36-016 GOST 5632 ASTM A276 JIS G 4303 EURONORM 141
14113]% 6 CrMo 17 1 2 8CD17.01) 434517 X 8 CrMo 17 (2325) F.3116-X6CrMo 17 1 - 434 SUS 434 X 8 OrMo 17
LA104[X 12 CrMos5 17 Z10CF17 - K10 0517 2383 F.3117-X10Cr5 17 - 430 F SUS 430 F X40S 17
14057(X 20 CrNi 17 2 Z 15 CN 16-02 431529 X 16 CrNi 16 2321 F.3427-X19CrNi 17 2 20Ch1TN2 431 SUS 431 X 21 CeNi 17
14305(X 10 Crhis 18 9 Z & CNF 18-09 303521 X 10 CrNiS 1809|2346 F.3508-X10CNIS 18-09  [(OKHI8N10E) 303 SUS 303 X10CNiS189
143010 5 Crii 18 10 Z 6 CN 18-09 304515 % 5 Crii 18 10 2332 F.3504-X5CeNi 18 10 0BCh1BN 10 304 H SUS 304 X 6 CrNi 18 10 KT
14303]X 5 CrNi 18 12 Z 8 CN 18-12 305519 X 8 CrNi 19 10 - F.3513-X8CrNi 18-12 06 Ch 18 N 11 305 SUS 305 X 8 Crii 18 12
14306[X 2 CrNi 19 11 Z 2 CN 18-10 304 512 X 2 CrNi 18 11 2333 F.3503-X2CrNi 18-10 03Ch1BN11 304 L SUS 304 L X 3 CriNi 18 10
14541]X 6 CrNiTi 18 10 Z 6 CNT 18-10 321518 X6 CrNiTi 1811 12337 F.3523-X6CeNITi 18-10 09Ch1ENIOT |321 SUS 321 X 6 CriNiTi 18 10
1.4550{X 6 CrNiNb 18 10 Z6CNND18-10 |347517 X 6 CrNiNb 18 11 |2338 F.3524-X6CrNiND 18-10  |0BCh1BN12B |47 SUS 347 -
L4401)X 5 GrNiMo 17122 |26 CND 17-11 316513 X 5 CrNiMo 17 12 (2347 F.3534-X5CrNiMo 17 12 2 |- 316 SUS 316 X 6 CriNiMo 17 12 2
14404]X 2 ONiMo 17132 |Z2CND 17-12 316 § 11 X 2 CriNiMo 17 12 (2348 F3533-X2CrNiMo 1713 2 |- 316 L SUS 316 L X 3 OrNiMo 17 12 2
14571{% 6 CrNiMoTil7122 |Z6CNDT17-12 |3205 18 X 6 CrNiMoTil7 12 12350 F.3535-X6CrNiMoTil7 12 2 |10 ChI7N13M2 T |316 Ti - X 6 CriNiMoTil7 12 2
1.4580(X 6 CrNiMoNb17 12 2 |Z 6 CND Nb17-12 |3185 17 X 6 CriNiMoNb17 12|- F.3536-X6CrNiMoNb 17 2 2|08 Chl6N13M2 B |(316 Ch) - X 6 CriMoNb17 12 2
14436)X 5 CrNiMo 17 133 |Z 6 CND 18-12-03 [316 5 31 X5 CriNiMo 17 13 2343 F.3534-X5CrNiMo 17 12 2 |- 316 SUS 316 X 6 CriNiMo 17 13 3
14435\ 2 CrNiMo 18 143 |Z 3 CND 17-12-03 |316511 X 2 CrNiMo 17 13 2353 F.3533-X2CNiMo 17132 |03 Ch17 N14 M3 |3161L SUS 316 L X 3 CriiMo 17 13 3
14438% 2 CrNiMo 18 164 |Z 2 CND 19-15-04 |317512 X 2 CriiMo 18 16 |2367 F.3539-X2CNiMo 1816 4 |- 7L SUS 317 L X 3 CriiMo 18 16 4
14311[X 2 CrNiN 18 10 Z3ICN18-07 AZ 304561 X2 CrNiN 18 11 2371 F3541-X2CeNiN 18 10 - 304 LN SUS 304 LN X 3 CriNiN 18 10
L4406% 2 CrNiMoN 17 12 2 |Z 3 CND17-11 AZ |316 5 61 X 2 CriNiMoN 17 12 |- F.3542-X2CrNiMoN17 12 2 |- 316 LN SUS 316 LN % 3 CriiMoN 17 12 2
14429% 2 CrNiMoN 17 13 3 |Z 3 CND 17-12 AZ |316 563 X 2 CriNiMoN 17 13 12375 F.3543-X2CrNiMoN 1713 3| 316 LN (SUS 316 LN) ¥ 3 CriiMoN 1713 3
10. =& [Pressure Units Cross Reference Charts]
PSI atms in.H20 [ mm H20 | cm H20 oz/in2 kg/lcm2 in Hg mm Hg cm Hg mbar bar Pa kPa mPa
27.68 703.1 70.31 16.00 0.07031 2.036 51.72 5.172 68.95 0.06895 6895 6.895 0.006895
10332 1033 235.1 1.033 29.92 760.0 76.00 1013 1.013 101325 101.3 0.1013
0.03613 0.002458 2.540 0.5780 0.002540 0.07356 1.868 0.1868 2.491 0.002491 2491 0.2491 0.00025
0.001422 | 9.678E-05 0.03937 0.02276 1.000E-04 | 0.002896 0.07355 0.007355 0.09806 9.806E-05 9.806 0.009806 | 0.000010
0.01422 0.000968 0.3937 10.00 0.2276 0.0010 0.02896 0.7356 0.07356 0.9807 0.0009807 98.07 0.09807 0.00010
0.0625 0.004253 1.730 43.94 0.004394 0.1273 3.232 0.3232 4.309 0.004309 430.9 0.4309 0.0004309
14.22 0.9678 393.7 10000 1000 227.6 28.96 735.6 73.56 980.7 0.9807 98066 98.07 0.098066
0.49115 0.03342 13.59 345.3 34.53 7.858 0.03453 25.40 2.540 33.86 0.03386 3386 3.386 0.003386
0.01934 0.001316 0.5352 13.60 1.360 0.3094 0.001360 0.03937 0.1000 1.33 0.001333 133.3 0.1333 0.0001333
0.1934 0.01316 5.352 136.0 13.60 3.094 0.01360 0.3937 0.01333 1333 1.333 0.001333
0.0145 0.0009869 0.4015 10.20 1.020 0.2321 0.001020 0.02953 0.7501 0.07501 0.001000 100.0 0.10000 0.0001
14.50 0.9869 401.5 10197 1020 2321 1.020 29.53 750.1 75.01 1000 100000 100.0 0.1000
0.000145 | 9.867E-06 | 0.004014 0.1019 0.01019 0.002320 | 1.019E-05 [ 0.0002952 | 0.007499 0.000750 0.01000 |9.9974E-06 0.000001
0.1450 0.009869 4.015 102.0 10.20 2.321 0.01020 0.2953 7.501 0.7501 10.00 0.01000 1000
145.0 9.869 4014 101968 10197 2321 10.20 295.3 7500 750.0 10000 10.00 1000000
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5. QteIMIA [M]9] @lale} 7=

5.1 PIEZORESISTIVE PRESSURE SENSORS

Technology and structure

oot 7= HH

QU KA QIS Mo 2%

X} = EHol= SYoIX 5k Y=g
Ct. &3 M3 (output signals)Zt 310 M &
=0t :’-%7515._| Zeoz Qlof = ZFO| piezoresistive 7|&
(Resistive pressure) EH2

i ey

resistance) 2 &2 & O|FHZICE,

71Z511 0| HI|M= =

S Mek2 23 X Clolof o] %E‘EIEH
SIfeh) = =E (electrical resistance H48) & SHLOICE O]
o HO| LM, o= Afet Hate| Fxot =0 HEH

WiBksls A7t ElRs)
Z2N AT HRIE0] 2lg Hat
OI 5__|E |O-I|:} 7(-|o|— oLE#
5= YEe| g2 NME 40| Hok=s & 7I7<1°o*(electnca|

Q= 20| 2t 50 (electrical resistance
aASE

SEEE e )

OILIZ} @2 7|7t

CHo|o{ =]

=T

Mise en place des cormposanis sur ja
fraverseée etanche

Ve en coupe du

Absolute Pressure Sensor
Pressure

HM

Relative Pressure Sensor
Pressure

== T

Reference Pressure

F'iezaresisti\re

—— Silicon

Glass

Oz ciagEtL
pressure = o

siofid =12 =Bl

isolated piezoresistive
MIDf piezoresistive 7129] O|F S ZESHC.

e 40| 22 A0|Z(cycle) $OI= mZo| FFI}glon, Folit &

71591 9P (long—term stability) & oIiEiIEIAI_(hysteresiS)E-b'r
Ef 1 H3fsl= 27t elot
SHRAQ I N2 L% R =7 2hE0] i Aot
RS MBI

TTo=2

A0|H, CIsH =X ¢

capteur ‘

m— =

Absolute pressure Gauge pressure Differential pressurem
Measurement referenced

to atmospheric presssure.

Measurement referenced
10 a sealed, mostly an
evacuated, volume.

Wtih 2 pressure ports for
differential measurement
of two pressures.

- O-Ring

-
e Pin —
‘____,_ Header\

Piezoresistive

ﬂ g sensor chip —_
0 Compensating .
- body —— : | »
- Housing
g Membrane——
Oil filling Bond wires

Figure 2: Construction of an insulated, oil-filled
piezoresistive pressure sensor.
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5.2. Strain Thin-Film Pressure Sensors
Technology and structure

HDEAl QIRiSY Mo| #i2|9t X T

Thin—film pressure sensor= 7| =20 S&E 22k ZX| @AE &8stz Q= 24X FA|
O UZO|Ct, K| Ras UKoz E2MZE, H2|2 AdlE £= 25 =
g 322, FHIt 4 LicO[EolM 4= O[3 =Z0(E{of o2t 2t 1= MA (Thin—film
pressure sensor )2| 7|2 X = LRI 22 7 R4 F FHEIC}

(71
71E Mz WM FHEo| HO|A et ot YHNOR ARZE= J|B= 42|12, Rel =
M2 THE 7 AUSH,

[2fak ZEX] 24, Thin—film pressure sensor]
QU ZX|E Yotz A F1d RA0|Ct K| 4= AHEY, S8t 7|14 Z2HCVD) = 7|
Ef 2tat Z2H UL 212 J|=3 ARESI0] 7| 0| SRHEICE

[Clo]o{=24]
Sf1 |HSHCIO|{ZM 2 B 0N 7+ = o T2 Sofl 7|0 2ES0{EICE Thin—film
pressure sensor 24 CIO[{ X3 2| = A0 MEE S 2 HiX|EICY

Diaphragm
|

‘ Insulation|
| Thin Film

Thin Film Technology | processes & equipment

| Thin Film
| Gauge Resistance

= Package on a pressure capsule

Thin-Film Sensor Cell
CROSS SECTION VIEW

1“m - Thin filmy struchunes for sensor applcations
I Gt e
P R —_— — =
Insulation Film}————————— 300nm Sm— gt
200nm suianon oy
Sobritrate
Metal Diaphragm S5pm =

Thin-Film Gauge Resistance-
Electrode Pad
Base

P
‘ Membran
(substrats)

At -0
2 Rl R 1 e——gcl
(€ = elongation)
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Pharmaceutical Industries/Biotechnology Renewable Energies

Daho Tronic Ltd.

STX W-Tower 209
Gyeongin-ro 53Gil 90 Guro-gu
Seoul 08215 Korea

Tel: +82 2 865-7001 Fax: +82 2 865-7109
info@daho.co.kr
www.daho.co.kr

Food/Beverages
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/8227 / Utility pressure gauges

B 2 F3Y L= LYt HYZOM ALE 7ts
H

B X= MBX series= 1178-d0| Ofl 7| x| 5L K| Of
Kol 42 ZHstE|X| & | g2S 24A|7]

[e]

o

0.. 1ooo barﬂrXI Iﬂ’“ortﬁ, g3 BE 14,
EN837-1 Of et M= =&, gH e+ AFof
et S =2 X 20| 7hsStot
MBS Black Steel Case MBX wetted parts, Brass

Utility Pressure Gauges Hydraulic and pneumatic pressure gauges

Dual size 40, 50, 63, 80, 100mm Dual size 63, 100mm
Pressure range from -1...0 to 0...400 bar Pressure range from -1...0 to 0...1000 bar
Accuracy 40 & 50mm: 2.5%, 63mm & 100mm: 1.6% Accuracy 63mm: 1.6% FS, 100mm: 1.6mm FS
case black steel case stainless steel
wetted parts brass wetted parts brass
window plastic window polycarbonate
dial plastic dial plastic in white
pointer plastic in black pointer plastic in black
MBP White Plastic Case

Utility Precssure Gauges

Dual size 40, 50, 63, 80, 100mm
Pressure range from -1...0 to 0...400 bar
Accuracy 40 & 50mm: 2.5%

case black steel
wetted parts brass
window plastic
dial plastic
pointer plastic in black
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Y& 227 / Industrial pessure gauges

B A LA Wetted parts(SH2F EHe £9))
= B E stainless steel A Z M ZEEICH

B 2= -1..0 bar to 0..4000 bar 7HX| M2 &
ZotH, MEof el ChEst Sk ARAH| 230 O
TR HHR] D20 FIHE QI accessory E &
ZtCt.

B Z3 WS (Pulsation)O|Lt TS (Vibration)of = 2
Al Aol a0 Metst £ BEHE
(Movement) 2F Z2 Dot EE52 ooz
H 2og &+ ok

>
to
ne
mjo
=
Jo
>
o

MAX All Stainless Steel

Industrial pressure gauges

Dual size 40, 50, 63, 80, 100, 160mm
from -1...0 to 0...1000 bar upto 4000 bar
40,50mm:2.5%, 63mm:1.6%, 100mm:1.0%)
case stainless steel

wetted parts stainless steel

Pressure range
Accuracy

window safety glass
dial Aleminium in white
pointer Aluminium in black

MSP

Safety Pattern Pressure Gauges

Dual size 100mm
Pressure range from -1...0 to 0...1000 bar
Accuracy 1.0%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aluminium in white
pointer Aluminium in black

MCL

Capsule Pressure Gauge for Low Pressure

Dual size 100mm
Pressure range 0...2.5 mbar to 0...600 mbar
Accuracy 1.6%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aleminium in white
pointer Aluminium in black

MDL

Low Pressure with Diaphragm Flange

Dual size

100mm

0...16 mbar to 0...1000 mbar

0...0.6 bar to 0...25 bar

1.6% & 2.5% with selection of a coating
case & wetted parts stainless steel

Pressure range

Accuracy

window safety glass
dial Aluminium in white

pointer Aluminium in black
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40

S BHEXZH0A HEE[E 287 / Special application

B ME MAVE TS0 0jL M3t AHEY SFxA
e s 57152 £ MovementE 83}
0f, 2150 2 His(pointenQ| ES S A3}
£ 7S ZELt

B 029 R U MR ofst HX|AH0A ol Mg
510 At ot A8 Y HA R A, H 0| A(case) 7t
E4 EgtAEoz LHE|0fN ststy 2A0 2ot

m REQ

2ol S4AIN0| HBEE 548K Y=
A gt e

Ol LEAH| 2 2= A 7t O, tube
connection@ 2 M| Z =IC},

] o

MG YA MTTeE B2 05%E #EC0h

Dual size 100mm
Pressure range from -1...0 to 0...1000 bar
Accuracy 1.0%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aluminium in white
pointer Aluminium in black

MTP

Thermoplastic case

Dual size 100mm
Pressure range from -1...0 to 0...1000 bar upto 4000 bar
Accuracy 1.0%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aluminium in white
pointer Aluminium in black

MTB

with Tube Connection

Dual size 100mm
Pressure range from -1...0 to 0...1000 bar
Accuracy 1.0%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aluminium in white
pointer Aluminium in black

MTT

Test Pressure Gauges, Accuracy 0.6%

Dual size 100mm
Pressure range from -1...0 to 0...1000 bar
Accuracy 0.6%

case stainless steel
wetted parts stainless steel
window safety glass
dial Aluminium in white

pointer Aluminium in black
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EE Al 287 / Pressure gauges with contacts

B HNE MMS YA A= O E gAo §FA B AE Mis B gEAE AHE2 g HF
LHAZNM, 2= 52 §EFES HECh AZM, Ciz= SYHEES ML H &Y
Dead zones Z=EY += A0, AL 7|ZH0] 2H7 qLAMo|l2z HE0SS 2ot =X o H&
Blo] YHo2{e 2 H=50] I3 KO, 5|, L2 = YR1SS0 XS ALt

MMS MIS

Pressure gauges with magnetic switches Pressure gauges with inductive switches

Dual size 100mm Dual size 100mm
Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 t0 0...1000 bar
Accuracy 1.0% Accuracy 1.0%

case stainless steel
wetted parts stainless steel

case stainless steel
wetted parts stainless steel

window safety glass window safety glass

dial Aluminium in white

dial Aluminium in white
pointer Aluminium in black

pointer Aluminium in black
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MGD, SF; 7129 HEZFiaf 2r 84 2&II&

7| 7K 0f FXILHO
MGD =) S o 22X O-‘I?'I-
= I|'-U-;" = —|2| ﬂ%i SF6

=] [
. a q = X Ol diLt p=3 S =1
El= SF6 7t HE 5o, 20 e 7tAol B
P

H Movement2t 222 ALO|0]| HFO|M &S HX|5H0, 2
L Bistof M2 dHio|o el & WEHRZLS| 0|5 zt7t

FESHS FFIt YyS EFS

Pressure gauges 100 mm

Pressure range from 0...1.6 to 0...25 bar
Accuracy 1.0%
Material of

diaphragm stainless steel, 316L
upper flange stainless steel, 316L
lower flange stainless steel, 316L
Switch contact 1, 2, 3 magnetic snap-action contacts

Leckage rates: Helium / SFg W i

qleck =1/ M i kg ! , . A s _:- T - .-t_' iF " o i I’lé
Vi=V2 kmol i N T 5 :
— i v
QHelium ® ~/ MHelium = SF: ® ~/ MSF: Msk. =146 % = s T 4 b
. e I' - . : e
— Wil s ¢ R R N
qSF. = qHelium ® ~/MHelium / MSF. 0 )
bar e 1 4 : i
tium=1e10—8" 1 ) s
(Helium=le . ’A - |‘] v |
qsre=1,65010-9Mbar e 1 -
S
__APeV T st
(SF6= :
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Z 8] 2F8{ 7] / Diaphragm pressure gauges

o

ol

OrAl QM2 A (Diaphragm pressure gauges)=
oh 2tg ot Zokof| HE &L

— = O

4> 1N

H 22 MSARIME)E ALS2 O8] LS| ALOfA
H 5|0, Diaphragm@| EH HAEI|= 1R 58
StH, AF2XF 270] 2t 1 7FZ(1SO/ASME/JIS)
50| SFEICt

CISERY NE / stx

B 2% MDB/MDI/MDF£ ProcessOf| (%= CHF
oh LEALS| 14 HHAl S 35510, H 8= AME =

O] A= OhM|of =2 MBI, S 2tdx A0
gr= M2 ME (0l S04, Hastelloy, PTFE, Teflon,
Tantalrum, Titanium )& wetted parts (H & QF &
= 220l SSct). 2d2 oA 7 BE2F ALt
QA oK 2tE RN Bo| HEEICt £9),
ot 2A0|Lt 20| B2 HFSAXA a2

Mot ojgh 58 =10 HEELC.

ot

0x

MSA

with sanitary diaphragms

Hygenic application

a/w MAX series: 63, 80,100mm
-1...0 bar to 0...40 bar
Accuracy 1.0%

Pressure gauges
Pressure range

Material of
diaphragm stainless steel, 316L
upper flange stainless steel, 316L
lower flange stainless steel, 316L
Process connection 1S, 1.5S, 2S, 2.5S, 3S, 3.5S, on request

MDB

Diaphragm with thread connection

Pressure gauges a/w MAX series: 63, 80,100mm
Pressure range -1...0 bar to 0...40 bar
Accuracy 1.0%
Material of
diaphragm stainless steel, 316L
upper flange stainless steel, 316L
lower flange stainless steel, 316L
Process connection G1/2', G3/8", R1/2", G1/4", on request

MDI

Double processs flange with diaphragm

a/w MAX series: 63, 80,100mm
-1...0 bar to 0...40 bar
Accuracy 1.0%

Pressure gauges
Pressure range

Material of
diaphragm stainless steel, 316L
upper flange stainless steel, 316L
lower flange stainless steel, 316L

Process connection based on standard DIN/EN, ISO & JIS

MDF

Process flanges with diaphragm

Pressure gauges a/w MAX series: 63, 80,100mm
Pressure range -1...0 bar to 0...40 bar
Accuracy 1.0%
Material of
diaphragm stainless steel, 316L

upper flange stainless steel, 316L

lower flange stainless steel, 316L
Process connection based on standard DIN/EN, ISO & JIS
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Chemical seals / Diaphragm seals

%

I%—maphmgm seal

———+————sealing

MAX 510 MAX 510

attachment flange attachment flange

MAX 510

thread adapter
with filling port

thread adapter
with filling orifice

i ST
=22y — chemical seal

diaphragm seal

lower part with

44

4
DrOCess CONNECHON = 0

lower part with
process connection

%Chem:c&l seal

CS.10

a/lw MDB

Male thread or flange connection

Instrument thread
Nominal pressure
Material of upper part

Options for diaphragm
seal

Options for sealing
Process thread

G1/2"

PN 40, PN 100

stainless steel 316L+FKM+

st. steel 316L

st. steel 316L, Monel 400,

hastelloy C22, titanium, PTFE lining
FKM(Viton), PTFE

G1/2"B, others on request

CS.15

Dual flange type

Instrument thread
Nominal pressure
Material of upper part

Options for diaphragm
seal

Options for sealing
Process thread

a/w MDI

G1/2"

PN 40, PN 100

stainless steel 316L+FKM+

st. steel 316L

st. steel 316L, Monel 400,

hastelloy C22, titanium, PTFE lining
FKM(Viton), PTFE

G1/2"B, others on request

CS.20

standards

Material of wetted parts

Nominal pressure
Process connection
Accessory

Mounting / Filling

a/lw MDF

acc. to DIN EN, ASME, membrane flush welded

/

Flanges according to the DIN EN, DN 10 to 40

ASME class 150 to 300

stainless steel, Hastelloy and others
tantalum, Hastelloy C276, Monel 400
PN 40 & class 300

G1/2" femal, others on request
capillary line, cooling device, fillion on
depends on user's specification

CS.30

for food / bio / pharmaceutical ind ies

Material of diaphragm

Surface roughness of the

wetted parts

Wetted parts
Union nut
Standard

Hygienic application

stainless steel 316L
Ra < 0.8 um / option: Ra < 0.4 ym

electropolished

stainless steel 316L

NEUMO BioControl, Varivent
Clamp DIN 32 676 series C

DIN 11 864-1, 2, 3 & PN 16 to 40
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Chemical seals / Diaphragm seals

Mounting Drawing:

Cellular diaphragm seal
Clamping blind flange

e Gasket
N — é?"*‘—‘gi Open flange / process connection

1. Cellular diaphragm seal

2. Capillary line 3

3. Connection adapter with filling port

4. Gauge holder bracket
(not part of standard supply)

Homogenizer

oy

Process connection homogenising connection dia. 23.8mm
immersion depth 13mm

Special equipment  diaphragm flush welded fixing flange

Filling Glycerine

Wetted part material st. steel 316L

Instrument connectiol orifice d8

helium leak detection upto 10 mbar/s

PN 1600 bar

Diaphragm
Nominal pressure

Process connection thread cylindrical from G1/2"B to G2B

Special equipement diaphragm flush welded
st. steel 316L

st. steel 316L

depends on standard
Special version hastelloy C276

Other specifications  depends on request

Chemical seal
Diaphragm
Nominal pressure

CS.60 Extension diaphragm

acc. to DIN EN, ASME, membrane flush welded

Flanges according to DIN EN, DN 10 to 40

the standards ASME class 150 to 300

Material of wetted  stainless steel, Hastelloy and others
parts tantalum, Hastelloy C276, Monel 400
Nominal pressure PN 40 & class 300

Process connection G1/2" femal, others on request
Accessory
Diaphragm

capillary line, cooling device, fillion on

helium leak detection upto 10 mbar/s

CS.70 Cellular type, "Pancake"

according to DIN EN or ASME

Process connection intermediate flange, DIN EN with extension
PN 16 to 100

Wetted part material stainless steel

Instruement conn.
Material of

capillary line with G1/2" female

body st. steel 316L
membrane st. steel 316L
st. steel 316L, dia. 4mm

Capillary line
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Pressure Transmitters based on Accuracy & Functions

W 2P AYBOINM Xt accuracy 0.5% =1t HY B DY Ao HULE YA HEYSHH, L
= accuracy 0.25% 12|13, High accuracy 0.15% F.S = e Eofo HE 2F RHME EMI 2 EMC
TR A YA f5H= CHet R X Zat e Ofl CHatO] 2tEHot XX Ql LB E {X|5HH, 0|2t
40| §EE= Ar¥E S5ttt 2, Mol AS0 Fot fX s¥E #10 A2,

AAOIM 2T E[= CHADE Pressure process
connection} Electrical plugE && 2Tt

EDN.305 EDN.310 mass quantity & OEM

For industrial application For industrial application

Accuracy 0.5% F.S & 0.25% BFSL of span Accuracy 0.5% F.S & 0.25% BFSL of span
Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features W All st. steel wetted parts Special features W Al st. steel wetted parts
H High stable and accurated measurement H High stable and accurated measurement
Hl Strong protection against noise & surge Hl Strong protection against noise & surge
Application H For industrial applications Application H For industrial applications
H excellent against aggressive environment H excellent against aggressive environment

EDN.303 EDN.301

For high accuracted applications For precision measurement applications

-

Accuracy 0.25% F.S & 0.15% BFSL of span Accuracy 0.15% F.S & 0.08% BFSL of span
Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features W All st. steel wetted parts Special features W Al st. steel wetted parts
H Excellent against strong noise B Maintain high quality measurement
H Excellent against strong surge H To get standard measurement values
Application B For high accurated measurement industry Application B Precision measurement in industry
H Applicable for high quality control system H For test machines and equipment
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Special features

B EDN3202 HE7ZI 2Lt /4822 HEEC

B EDN.324 NE2 %2 10mbar O| 40| AM| & &
H0| 7hs8tH, £3|, NoiseLt Burst 12|10 Surge®
ol oj

S
LotA 2A = o /e

CISERY HE / stx

B EDN.326 HNE2 zero ¥ span 2| Z7H0| 7t&510,
FI|M0l ¢4=dol HHO|L} CHE chemical seal oF &
2 EXRFKQ BES0] zero W span 42 2o}

=X

X=X st
o=

= A A M=ot

EDN.320

with flush diaphragm

EDN.324

For very low pressure measurements

Accuracy
Pressure range
Output signal
Special features

Application

>

0.5% F.S

from -1...0 to 0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

M All st. steel wetted parts

l High stable and accurated measurement
H Strong protection against noise & surge
B For high viscosity

B For semi-sanitary applications

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S

from £ 10 mbar to 0...1000 mbar
4...20mA, 0...10V, 0...5V, 1...5V

H Measurement from = 20 mabr

H High stable and accurated measurement
l Strong protection against noise & surge
H Very low pressure measurement

l HVAC & fliter pressure measurement

EDA.326

Accuracy
Pressure range
Output signal
Special features

Application

with zero & span adjustment function

0.5% F.S & 0.25% BFSL of span

from -1...0 to 0...1000 bar

4...20mA, 0...10V, 0...5V, 1...5V

H Zero & Span adjustment function

l Required very long life with calibration
H Need for regular maintenance

B Assembled with diaphragm seal

B Zero offset function to control system

Accuracy
Pressure range
Output signal
Special features

Application

EDN.3xx + LCD / LED monitoring

For industrial application

0.5% F.S & 0.25% BFSL of span
from -1...0 to 0...1000 bar
4...20mA, 0...10V, 0...5V, 1...5V

W All st. steel wetted parts

H High stable and accurated measurement
l Strong protection against noise & surge
H For industrial applications

H excellent against aggressive environment
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Outdoor installation application

B Outdoor BX| 222 HZE|O{A 2ot st Mot
25 Hatol= A £ A= W

EDN.331

For outdoor installation

Accuracy 0.5% F.S

Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features B Thermocouple head use

B Head case made of Aluminium

H Very solid case

Application B Outdoor applications based on EDN.305
options H Accuracy 0.3 % & 0.15%
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Brake Operating Unit for railway industry

CISERY NE /o=

B EDN.3382 HEXZE ME2E Electroic F&0] &
A HZEEROH, Zero & Span ate EH8}0], A
8 = UA EA U MEEACH LEF NoiseE HI
£3}0] Surge noise £ Burst noiself| 237|50]
Ao, LfF40| HBiLt.

EDA.338 Zero & Span

adjustment

Applied for BOU (Brake Operating Unit)
system of railway applications

Accuracy 0.3% F.S & 0.15% BFSL of span
Pressure range 0...10 bar, 16 bar, 25 bar & others
Output signal 4...20mA, 1...5V

Special features M Zero & Span adjustment

M All stainless steel wetted parts

B very stable against vibration, noise
Application H Brake operating unit of train

H Brake operating unit of subway
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Pumps controller system application

EDN.332

Accuracy
Pressure range
Output signal
Special features

Application

For pumps applications

0.5% F.S

0...10, 16, 25 bar

4...20mA, 0...10V, 0...5V, 1...5V

M High protection against inverter noise
l protect electrical system on noise

B Maintain stable signal on Inverter noise
B Pumps system

B Inverter pumps system

e

_. |=l .]".] |8
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Compressor control application

CISERY NE /o=

EDN.334

For compressor applications

Accuracy 0.5% F.S

Pressure range from -1..0 to 0...10 bar, 16 bar, 25 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M All st. steel wetted parts

H High protection against noise
B Very excellent against vibration
Application M Suitable for aggressive environment

H Suitable for compressors & pumps
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Scrubber machines for Low Pressure Gas in semiconductor industry

[ | G SYOM A8 El=E St~

— = o
HE =0of, H7|A7[= M2 18
Zo|=of Aoz iE o
32 FHof & 53
HEgECt

MU

EDN.335

For scrubber machine applications

Accuracy 0.5% F.S

Pressure range +25, +50, +100, +250, £500 mbar,
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features W 10mm hole in pressure connection

M All stainless steel wetted parts
l Very stable in semiconductor industry
Application B Scrubber machines applications

W Low pressure measurement

Plasma Torch A

Electricity

Cooling Water ﬂ. I_
Plasma Gas (,) 4

Waste Gas -

Input |PFCs)

Thermal
Decomposition —;
of PFCs

i Post Treatment
| 1 T of Byproducts
Adiahatic = 1 i | (HF Powden)

Gas o
Quenching |

[
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Tire production application

EDN.342

For tire industry applications

H

L..-_i_
5 K

Accuracy 0.5% F.S & 0.25% BFSL of span
Pressure range from -1...0 to 0...1000 bar =
Output signal 4...20mA, 0...10V, 0...5V, 1...5V 4 ’ g
Special features M All stainless steel wetted parts : - .

B Very stable against vibration, noise =7 =% nindle

H Very stable against high noise
Application M For tire production applications

H For outdoor installation
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HVAC system applications

EDN.336

For HVAC applications

Condeniar Ged

Accuracy 0.5% F.S, 0.25% BFSL of span
Pressure range from 0...2 bar to 0...160 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features H All st. steel wetted parts

B Sensitivity to measure low pressure
B OEM supplying possible
Application B For low pressure measurement

B For heating & cooling system
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Heating & Cooling Systems

EDN.337

For heating & refrigeration applications

Accuracy 0.5% F.S, 0.25% BFSL of span
Pressure range from 0...4 bar to 0...250 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M All st. steel wetted parts

H Any pressure & electrical connection
l OEM supplying possible
Application M Suitable for all general refrigerations

H For heating & cooling system

Air Handling Units

-B5F Water

Condenser

~40°F Water

~50°F Water
Chilled Water Loop or
Chilled Water Circuit

(Closed Loapl =

Pump
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Second battery & fuel cell in Vehicle Ind. with ratio-metric output.

Typical usage areas for ratio-metric application

Bl Cooling and air conditioning system

B Pneumatic and hydraulic system

B Compressors

B Mechanical engineering

Bl Ventilation system

H Pumps system

B Ratio-metric 23 YHEMADEHE= L™ o=
5vDCel S5 MMM HS5HH, EHHI&* 23518
QXH= +/- 10% O|X|2H daho EDR321= < +/-
0.3% YULICH LYHEMADEL ZSH2 10%0] A
90%7tX| LHof FH 2 LCE 0§ =0 5.00VDC
S5 SXILH 10 bar He(2| 2 EMADEIL s

425 o8l EZSLCH o] 420 23 2¢Ol
O B0 bar) 22 0.5V7} EL|Ct Hirj2
10 barg &MG| 7tstH £H2 45v71 ELCH

B Ratio-metric 28 YHEMADH= # 0|5 20|29
QBFS A Hh= C]X|E s 4~20mA ST} o
=

JI(j =% x—|o+_9_J ol |

=g{io
H2 1 =

2|, ratio-matric 282 1HEl X
23517| 2o 71|0|=' o7t Zoj&E+5& 4
I AF 7Hd 0] 2 .0|E ¢
1 Ao|Ent .1'*1% X|(VFD), of
Aolg 81t €2 & HAX|StALE X
= KEhsfof b ct

_l_

or ﬂJ|
N
k>

A
=
=

e

o

oo N mot
4>
30
ol
-
g
k1 A0 +0+
A

o rE
2
>~

m Cf2EEZH2 EDR321 HE= 7IH2 = YAl &
THOf| 2, ratio-metric 2] TAFA|A S 0F QP2 MM
£ 4z 3Z2 E = UASULCEH S E, LA gL AHY
of et MM E calibrationS 80 Q= Al
AHI0| 2A O PCBE HE HEASIY 32& 7te
L|CF.

Bl General industrial application
H Automobile application
B Hydrogencar application

5.00

450

4.00 //

3.50

3.00

2.50 —

2.00 ~

1.50 //

1.00

0.50

0.00 T T T 1
0 25 50 75 100

Output Voltage (Vdc)

Input Pressure (psi)

Vv High volume pressure transmitter

Vv Rugged-design pressure transmitter for
- high & strong vibration
- shock & pulsation
- high-cycle life

v Highly compatible pressure transmitter is designed
with all st. steel

EDR.321

Output 0.5...4.5 / 5V ratio-metric

-

Accuracy 0.5% F.S
Pressure range from -1...0 to 0...1000 bar
Output signal 0.5...4.5V / 5V, ratio-metric

Special features M Very low power supplying
H High advanced senosr technology
B Very strong against noise & surge
Application M For auto vehicle industry
B For 2nd battery industry

Key parts for EDR.321

Electronic, PCB with socket

Accuracy 0.5% F.S
Pressure range from -1...0 to 0...1000 bar
Output signal 0.5...4.5V / 5V, ratio-metric

Special features M Very low power supplying
H High advanced senosr technology
B Very strong against noise & surge
Application M For auto vehicle industry
B For 2nd battery industry
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Hydrogen Fuel Cell Electric Vehicle

Thermal System (cooling)

Electric Traction Motor

DC/DC Converter

Battery (auxillary)

HYDROGEN
—_—

®

ANODE

<D

Power Electronic Controller

Bartery Pack

Fuel Filler

<

Fuel Tank (hydrogen)

atdc energy gov

= [JIRIL(‘.'I'(Illllltlf.‘\(lfl"_
(=) (=)

v

®
: OXYGEN
@I. : 6
: H.O
H ol e
® : ® [
" HO HOT WATER
ELECTROLYTE CATHODE
MEMBRANE
CATALYST
HYDROGEN FUEL CELL

Accuracy
Pressure range
Output signal
Consisting of

PCB with connection, ratiometric

0.5...4.5V/5V

0.5% F.S

from -1...0 to 0...1000 bar
0.5...4.5V / 5V, ratio-metric
Electronic + pressure sensors
Calibration works

cable length

Contracts, NDA

Accuracy
Pressure range
Output signal
Consisting of

Pressure transmitters for fuel cell

Ratio-metric with electronic & sensor

0.5% F.S

from -1...0 to 0...1000 bar
0.5...4.5V / 5V, ratio-metric

plastic housing

electronic size

cable length

size of pressure sensors

contract based on NDA & annual q'ty
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Assembled with chemical seals, diaphragms

B EDN.313XNE2 Hygienic 2HAZ 0| &HAH HA & B CI20ME & 280 H8El= S E
SSECH =2 A S AT M efAo| HE Diaphragm seal2 =1t RN AH =25t
EICt ZAMBSY2 2 calibration a o

1 HREE e 7|7 S 7X|EC

B CI20A = YHEEMADELL Chemical sealsdt A
4 xgslo] A A ZYUSZ calibrationS St 0|3
5t 29I 2, [} 9| Diaphragm seallt A& 0f B CfS= CHojof=3 H O Teflon 2”1 20| =
325 2E HE2 =1} calibration 2P0 =+ MEZ S20| 7531, Diaphragm?| A& O]
M O|MZ|Z7F O7HH Lol MO|X| 7| 2o Hastelloy A €2| &%, Titanium, Tantalum, Monel
ACH7|ZE AFR S SllE, O MU0 2sto| gict S| £+ &9 MEE 350| 7hsstrt

EDN.313 EDN.339 for hygienic

For High Temperature Application with
Various Cooling Elements

For hygienic applications

Accuracy 0.5% F.S Accuracy 0.5% F.S
Pressure range from 0...100mbar to 0...40 bar Pressure range from 0...100mbar to 0...40 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features B Hygenic version Special features M Hygenic version
H Diaphragm with low surface roughness H Diaphragm with low surface roughness
H up to 120°C with special electronic H up to 200°C with cooling device
Application M Food & beverage applications Application M Food & beverage applications
B Pharmaceutical industry B Pharmaceutical industry

EDN.314

For homogenizer applications

Accuracy 0.5% F.S

Pressure range upto 0...1000 bar

Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M All stainless steel wetted parts

Hl For high vibration & pulsation

H very stable against noise & surge
Application M For food & beverage industry

H For medicine industry
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CISERY NE /o=

B Ao S0 23 SH0| A 2450 55

0] 7Hs3tet.

W Cfojot= 3ol #HAHETY|7t Ra < 04 um O[5t2

320| 7hs3toh
B Wetted parts electropolished

B Gold plated diaphragm for Hydrogen application

EDN.315 EDN.316

Process-flange connection
assembled with diaphragm internally

a/w MDB a/w MDF

Threaded design

assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features
Wetted parts

0.5% F.S

upto 0...100 bar

4...20mA, 0...10V, 0...5V, 1...5V

l Body made of stainless steel 316L

l Diaphragm: SUS 316L, PTFE, Hastelloy
Inconel, Monel, Titanium, Tantalum

Accuracy
Pressure range
Output signal
Special features

o T
ot
S E TR TTL

0.5% F.S

upto 0...100 bar

4...20mA, 0...10V, 0...5V, 1...5V

B Flange with flush welded diaphragm
H a/w cooling device upto 200C

H Direct mounted or capillary connection

Double process-flange connection
assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S
from 0...100 bar
4...20mA, 0...10V, 0...5V, 1...5V
B For high medium temp. upto 350 C
to a maximum of 400C
B Highly viscous or crystallising
B Aggressive environments
Bl Oil, gas, chemical & petrochemical ind.

Application B Aggressive, hot, corrosive, toxic media Application B Aggressive, highly viscous, hot media
B Filter monitoring & level measurement B Machine building & automation
EDN.317 a/w MDI
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Water & fuel level measurement

B EDN.360 series, water & fuel level EH220 2

accuracy 0.5% / 0.25% / 0.15% FS 2 F2=IC}.

B EDN.360 series= stainless steel 2 4|0 9o
2, oetH 2A o] WS s 21t 7|8 50 &

80| 7tS35}Ct

B YA 2y £F2 7ol Mo et
ZFUC LFET S = o8z JI2HOE Of
7% B0 oMo R @ik s FHABRUS A
Z=OfOf BiCt =, A3 0| =2/ 5F2 7Y
BAE = Qe 29| Opened Y30|0{0f S},
closed W3 Y A20|= LE 37|29 L= Halz 2l
5t0f XAEMADE AHES HESICH

L LEVEL; FieiNG LEVEL AND VOLUMETRIC
MEASUREMENTS BASED ON THE
HYDROSTATIC PRINCIPLE
WITH. CONVENTIONAL
AND INTELLIGENT
SYSTEMS

B 953 YHEMAD|E O cable2 CHY|Y E 7|
S2 ZotEZ, NS ME SaE cabled| F7t2
AHE Y+ UREE NE HE FEAMY 22
g I, Z23 cable ZO|E =HESHOF BHC.

Bl Definition of Hydrostatic Pressure
[FHE=ste Fal)

P=pgh+ Po

P

g
Po

h

[Hlel Ys

THO IS

FHEHN HEx= S, 7Y
27|82 OS24t 20| M 8&(0j & ACH
100 cm = 100 mbar

EDN.365

General water & fuel level measurement

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

B Sea water level measurement

H Opened tank level measurement

EDN.363

High-qualified level measurement

0.25% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

Accuracy

Pressure range
Output signal
Special features

Application
H Sea water level measurement
l Opened tank level measurement

EDN.361

High-accuracy level measurement

Accuracy
Pressure range
Output signal
Special features

Application

0.15% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

B Sea water level measurement

H Opened tank level measurement
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Thin-film Sensor Pressure Transmitters

B ETX series = thin-film sensor 7|8t 2|0 x| &=l F

HEMAD|EO|CE

B Thin-film EFIe] Q2= A0EL o
Lt eretel

=]
H &S0l of

ETX.405

Thin-film sensor for industrial applications

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S & 0.25% BFSL of span
0...250, 400, 600 bar

4...20mA

B protection against for vibration

H protection against for high pulsation
B Hydrolic applications

l Compressors

B Pumps & cylinder pressure

ETX.415

Thin-film sensor for high pressure

Accuracy
Pressure range
Output signal
Special features

Application

0.15% F.S

0...250, 400, 600 bar

4...20mA

B protection against for vibration

H protection against for high pulsation
B Hydrolic applications

l Compressors

B Pumps & cylinder pressure

EDN.550

Differential pressure transmitter

Accuracy
[option]

Output signal
Special features

Application

Diff. pressure range

0.5% F.S

0.25% F.S

from 0...20 mbar to 0...16 bar
4...20mA, 0...10V, 0...5V, 1...5V

l Very strong against static pressure
l Very compact design

M to measure filter pressure

M for HVAC applications
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Pressure Transmitters with Explosion Flameproof certified

= = AL
,D AHO CietRl= YHEMADNE =10 7=
Highest Quality Pressure Transmitter Technology in Korea

EDN.610 EDN.630

ExdIICT6 Ex d IIB+H2 T4

[t W=X|o| elEEH] [ ST M)

Hazardous Area (YSXIF)0IA XHEE £ U= FA JIAE "FAF|N D} ‘FAED Bl EMoz

LILHES f2{EMADIE{O|CY, SATIA QS HigMo 2 @ 7|7kEeH MM

Wetted parts@} Housing Z12|1 Electrical SHol7| LsHM =M e] ClojotZ 222

connection2| 2= Z{E0| Stainless steel2 “2 E2(Gold plated st. steel flush diaphragm)” X2|E 2f2iMAME
HEEZeH, 2E 52 HE 2l= HoH 459 HIEA| ME3Hof 5tH, 5t 528t A2 FATIAL Ed4t

g0l 8WACcR Ao LEMEH|E= -40°C.. +120CE 7IX{0F T =201 A

1 Uh| 7|52 AME[¥o| 0jR 235ict, MY U= SHZ0| BEE|= Zolct,

series EDN.305 series MAX series EDN.730 series EDN.716
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m 32 gESHE=E
o 2 £=2(Gold Plated Pressure Sensors) 2| RZMME Bt=A] ZE35HOf StLI?
2 FA [Hydrogen Embrittlement] AlZto| X|Ltzofl mhat FAE RAIE0 ZIE|D AT
A= 7P Zithstn =2 /Xt HAYLCH =, A & Z7t FEEUCL o] sA7|Z= LYHEMAD|EL| Zero
7|, 32|z Ais /7| REAE2 BF A8 Rt % Span shift Z}0ll HAS Uo7 YHEMAD|IE Q| 2

1 UELICH A= BAME2 QX SASEO E4Y x| 452 XNStAIZLICE
-¢-_+_-’?‘-Ié'l(Embr|ttIement)J_f —¢—_+_—'.E—Ef(Permeat|on)2| o

ZHE AXFEL| FEEF AKX ZHAEEC X2 ¢
el A7 FLEEEE Faig = UM &= MEEXR|

ol 2ME 222 + UASLICH

>

S0l 32 2AlE} 32 Clolojmag bRz Ba

Clojojzo| #ES %'2.’;' > S UIg 25 Hulg
¢ QUELICY. O[2f3t B4 “Jiffy-Pop’of2t BHLIC}. 0[2f
% 'EI'- **7} S| BHOR FEL|T UHEMA

5| o UELICH

J

O rol g N
m oy 1A
r|r M1 ”

nle

A 51} [Hydrogen Permeation]
A Enl= of MY FR|e| o2 34 22l HHUE S
sl =4 0|22 FatA|7l= AYLICE AlZto] Xl w2t

O] ASE £3 QRS QUL $AE UHHKOR X}

HoflAM O|RIXE MEH(H, 2XHE WAEILICE, O] O|&4X} A
EfolAS 24 Exto| 27| 2ol 24 £a| Hzate| A Pocess
AR=E EvSH7|0] S2¢ oHXIE 7HX|2 UKX] 47|

IS0 AA7F QFS Ea| 21748H0. 508mm~0.762mm = ~—©
771|)§ Entgt £ gELICE gL 4 EXUL & el & H, o

>

Isolation Diaphragm

Fill
Fluid

© .

ol2(H)22 2alslel 2717} Hokxly| HE0| Hole N7 A
© R0l S5 OILIKIE Z0H0] SAZHE Eale rmene 7
o QUELICt SE5AKXL 2] 7Hel= 2A~3A (A %ﬁE High Pressure Hydrogen
£)0IH, £ARIXI| 371= 1A Ol7|of], YAS L2 $4

U= SAZRIS SnfeiLic

Hydrogen

AA OrMEXO| MEHSH 22 Clo|olZY x2S MEHS}
H ARZAIZH]| mE -?—-4-—'?—1} £ £ 5 USLICH
Aoz AHQIZ|A ARR AUIXQI £t HSE ¢

| = TI
| e gL 3 MEHEl XHZFELICE Hastelloy C-276 SHME =
- . £ Moneldt 22 Lz 7l¢ 2= Adelala Al

A HAEE °|oH a —1“—_4_-’.‘— M(Embrittlement)2} A E 1}
(Permeation)E I8 4= Si&LICt

A AHEEFO| T HMeket WAI2 AH|QI2[A AR CE
ojot=Mofl === s Ao|0, ol2{gt WH2S =LAt
ot AFgo 7HE HMeteilch =32 iR o2 2
Z (thin layer of gold)& F7I&iLICt, O] &2 &2 iR
EIO|ESH X} Z (Lattice structure)S 7HX| &Lt
¢
Isolation Diaphragm
Process . *
T A MH[AOM FAED= 28 o X|of 25 & Fluid T |
gLick. 30| 18 ¢ E_ nolel nh 4 2xis _M§ L O
EEot0 28 olUXIE WERILICL 0] S olUX|= O T
X Exje| ZEHS TS| ~4 o[22 MMBICE (H, ol
— D) ot2 uinfoz ikt 2AE 24 A%t chojotm High Temperatire g
#o| viiZof| =O|H, H'0|20| H, 2XIE Safst Ci2 High Pressure Hydrogen -
H'ol2o= K7AgH|CH i
SEXHES| HOt Clojot= S Sutst H, 2l S5U
£oll Z 6|7'||—f *'EIE'-EP 2 ST LSl 7’0|71| EIL| Stainless steel Z{Z2| ZatACIololZ HEHO F =
C}. Z§st H, 2XH= CiA| 2 =L¢ Clojot=HE Satet 5= = XMa|LALS £AFM(Embrittlement)nt +AFD}
27| 20| MM3S| Hy, X7} *'EI o} ZHo| =UE x| (Permeation)0l| CHSt X{&40| Hastelloy C-2762C} 5HY
ol =&LIck. 0|&e| MedE 7HX| UELICH
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H , Hydrogen station

Ambiant Temparatura
Sensor

Vahicla fueling receptacie

Breakaway

Mozzle + Communication

Dispensar +
Dispanser Conftroler

Temperature + N
Prassure Sensors | /-ﬁ
My Fuel lina '
= Grounded and
Fusfing Pad s
_ Compressed Hydrogan
Thermally activated pressure relief device (TPRD) Storage System (CHSS)
Cooling block + CHSS Temperature and Pressure Sensors

FElow bLovel BPressure b Temparsture & Equipment
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Explosion flameproof pressure transmitters

B Explosion flameproof version certified by KOSHA S c €
B ExdICT4 =A2KE AHEMADH
B Wetted parts made of all stainless steel

Stainless steel diaphragm
-20...80°C
Ex d IIC T6

L L LAV

4> 4>
B> B
0 rx
JH o2
ra Jx
ojo oo

Gold plated piezoresistive pressure sensors

-40...120°C
Ex d IIB+H2 T4

L L AV

EDN.610 EDN.630

For general applications For general applications

Accuracy 1% F.S & 0.5% BFSL of span Accuracy 1% F.S & 0.5% BFSL of span

Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 to 0...1000 bar

Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V

Special features B General explosion flameproof Special features B Hydrogen explosion flameproof
Il Wetted parts made of all stainles steel M Gold plated on stainles steel diaphragm
Il Wide application with Ex d [IC T6 M Hydrogen application with Ex d IIC T4

Application M All kinds of process industry Application B Hydrogen application with -40... 120°C
l Food, beverage & phamaceutical ind. W Various accessories for hydrogen
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All st. steel pressure transmitters, explosion flameproof certified

B Explosion flameproof version certified by KOSHA
B ExdIICT6IP65 EAHEUADIH

B Wetted parts made of all stainles steel

B HousingXt wetted parts2| Xf & 0| 2= stainless

steel 2 M| Q17| W0l ML, o|=4hY O
2l AL 2= Mo HEEICt

EDN.620

with flush diaphragm

Accuracy 0.5% F.S [option 0.25% & 0.15%)]
Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M All st. steel wetted parts

H High stable and accurated measurement
Application B Strong protection against noise & surge

H For high viscosity
H For semi-sanitary applications

EDN.613 EDN.614

For hygienic applications For homogenizer applications

w

Accuracy 0.5% F.S [option 0.25% & 0.15%)] Accuracy 0.5% F.S
Pressure range 0...40 bar Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M Explosion flameproof version Special features H Explosion flameproof version
Wetted parts W Made of all st. steel Wetted parts W Made of all st. steel
Application M For food & beverage industry Application B For food & beverage industry

W For medicine industry W For medicine industry

H For pharmaceautical industry l For pharmaceautical industry
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EDN.615

a/lw MDB

Threaded design
assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features
Wetted parts

0.5% F.S

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V
H Explosion flameproof version
H Made of all st. steel

EDN.616

a/lw MDF

Process-flange connection
assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features
Wetted parts

0.5% F.S

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

H Explosion flameproof version

l Diaphragm: SUS 316L, PTFE, Hastelloy

Application B Aggressive, hot, corrosive, toxic media Inconel, Monel, Titanium, Tantalum

M Petro-,chemical industry. Application M Petro-,chemical industry.

B Aggressive, hot, corrosive, toxic media B Aggressive, hot, corrosive, toxic media
EDN.617 a/w MDI EDN.650

Double process-flange connection
assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features
Wetted parts
Application

0.5% F.S

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

M Explosion flameproof version

B Made of all st. steel

l Aggressive, hot, corrosive, toxic media
H Petro-,chemical industry.

H Heavy industry

Differential pressure transmitter

Accuracy

Diff. pressure range
Max. static pressure

Output signal
Special features
Wetted parts
Application

0.5% F.S

from 0...20 mbar to 0...20 bar
0...200 bar

4...20mA, 0...10V, 0...5V, 1...5V
W Explosion flameproof version
B Made of st. steel

H Filter monitoring

H for HVAC system application
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LCD pressure transmitters with explosion flameproof

B Explosion flameproof version certified by KOSHA B Process media temperatire -20...100°C
/ option -40...120°C
B ExdIICT6IP65 HZEAHEMADIE
B Nominal pressure -1...0 to 0...1000 bar
B Wetted parts made of all stainless steel
B Many process connections available for hygienic

B High resolution graphic display with intuitive user and demanding appliactions
interface and backlight

B Accuracy < 0.5% FS

EDN.710 EDN.720

Housing Type Pressure Transmitters Housing Type Pressure Transmitters

with Thread Connections with Flush Diaphragm

Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S] Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S]
Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features B Explosion flameproof version Special features B Explosion flameproof version
Il Wetted parts stainless steel l Wetted parts stainless steel
B White back light B White back light
Application M All kinds of process industry Application M All kinds of process industry
l Food, beverage & phamaceutical ind. l Food, beverage & phamaceutical ind.
EDN.730 H ,, Hydrogen

Housing Type Pressure Transmitters
with Thread Connections & Glod plated

Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S]
Pressure range from -1...0 to 0...1000 bar

Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features H Explosion flameproof version

l Wetted parts stainless steel
B Gold plated pressure sensors
Application B Hydrogen system & valve application

B Hydrogen stations
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CISERY NE / gtx

EDN.713 EDN.715

Housing Type Pressure Transmitters

For hygienic applications

with intermediately diaphragm

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S [option: 0.25%, 0.15% F.S]

0...40 bar

4...20mA, 0...10V, 0...5V, 1...5V
H Explosion flameproof version
Il Wetted parts stainless steel

B White back light

B Food & beverage applications
B Pharmaceutical industry

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S [option: 0.25%, 0.15% F.S]
0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

H Explosion flameproof version

l Wetted parts stainless steel

B White back light

l Aggressive, hot, corrosive, toxic media
B Petro-,chemical industry.

EDN.716

Accuracy
Pressure range
Output signal
Wetted parts

Application

Process-flange connection
assembled with diaphragm internally

0.5% F.S [option: 0.25%, 0.15% F.S]

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

H Diaphragm: SUS 316L, PTFE, Hastelloy
Inconel, Monel, Titanium, Tantalum

H Petro-,chemical industry.

l Aggressive, hot, corrosive, toxic media

H Machine building & automation

EDN.717

Accuracy
Pressure range
Output signal
Special features

Application

Housing Type Pressure Transmitters
with Double process-flange connection

0.5% F.S [option: 0.25%, 0.15% F.S]

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

M Explosion flameproof version

l Diaphragm: SUS 316L, PTFE, Hastelloy
Inconel, Monel, Titanium, Tantalum

H Aggressive environments

H Oil, gas, chemical & petrochemical ind.
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Differential pressure transmitters with explosion flameproof, LCD

B Explosion flameproof version certified by KOSHA
B ExdIICT6IP6S HEAHEMADH
B Wetted parts made of all stainless steel

EDN.750

Differential Pressure Transmitters
LCD monitoring

Accuracy 0.5% F.S
Diff. pressure range from 0...20 mbar to 0...20 bar
Max. static pressure 0...200 bar

Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M Explosion flameproof version
Application W Wetted parts made of all stainless steel

H Direct monitoring for pressure

H All liquids and water applied
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Water & fuel level measurement

B EDN.760 series, water & fuel level measurement
with accuracy 0.5% / 0.25% / 0.15% F.S 2 T+& &

ch.

B EDN.760 series= Piezoresistive silico pressure
sensor 240|221 accuracyt long term
stability 7t Oj < ZCt.

B EDN.760 series= stainless steel 2 T4 U2
D2, gety 240 2SR Y= 2 7| & S0

HE0| 7ts3dtLt.

EDN.765

Accuracy
Pressure range
Output signal
Special features

Application

General water & fuel level measurement

0.5% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

M High accuracy piezoresistive level probe
W water & fuel level measurement

l Sea water level measurement

H Opened tank level measurement
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EDN.763

Accuracy
Pressure range
Output signal
Special features

Application

High-qualified level measurement

0.25% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

M High accuracy piezoresistive level probe
M water & fuel level measurement

H Sea water level measurement

H Opened tank level measurement

EDN.761

Special features

Application

High-accuracy level measurement

Accuracy 0.15% F.S
Pressure range from 0...10 mbar to 0...30 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

H High accuracy piezoresistive level probe
H water & fuel level measurement

H Sea water level measurement

l Opened tank level measurement
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Housing pressure transmitters with LCD & chemical seals

B Explosion flameproof version certified by KOSHA
B ExdICT6IP6s UHELHEMADH
B Wetted parts made of all stainless steel

EDN.810 EDN.820

Housing Pressure Transmitters Housing Pressure Transmitters
with Thread Connections with Flush Diaphragm

Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S] Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S]
Pressure range from -1...0 to 0...1000 bar Pressure range from -1...0 to 0...1000 bar
Output signal 4...20mA, 0...10V, 0...5V, 1...5V Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features M Explosion flameproof version Special features B Explosion flameproof version

M All wetted parts made of st. steel H All wetted parts made of st. steel

H Wetted parts made of all st. steel B Wetted parts made of all st. steel
Application M Direct monitoring for pressure Application M Direct monitoring for pressure

H All liquids and water applied B All liquids and water applied

EDN.830 Hydrogen

Housing Pressure Transmitters
with Thread Connections & Glod plated

Accuracy 0.5% F.S [option: 0.25%, 0.15% F.S]
Pressure range from -1...0 to 0...1000 bar

Output signal 4...20mA, 0...10V, 0...5V, 1...5V
Special features W Explosion flameproof version

H All wetted parts made of st. steel
B Wetted parts made of all st. steel
Application l Hydrogen piping system

B Local read-out

72 DAHO TRONIC



COMING
SOON

EDN.815

Housing Pressure Transmitters
with intermediately diaphragm

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S [option: 0.25%, 0.15% F.S]
0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V

M Explosion flameproof version

M All wetted parts made of st. steel

W Wetted parts made of all st. steel

H Teflon film can be plated

B Aggressive gas application

EDN.816

Process-flange connection
assembled with diaphragm internally

Accuracy
Pressure range
Output signal
Special features

Application

0.5% F.S [option: 0.25%, 0.15% F.S]

0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V
M Explosion flameproof version

M All wetted parts made of st. steel
B Wetted parts made of all st. steel
H Teflon film can be plated

B Aggressive gas application

EDN.817

Accuracy
Pressure range
Output signal
Special features

Application

Housing Pressure Transmitters
with Double process-flange connection

0.5% F.S [option: 0.25%, 0.15% F.S]
0...250 bar

4...20mA, 0...10V, 0...5V, 1...5V
M Explosion flameproof version

M All wetted parts made of st. steel
W Wetted parts made of all st. steel
H Teflon film can be plated

B Aggressive gas application

EDN.850

COMING
SOON

Accuracy
Pressure range
Output signal
Special features

Differential Pressure Transmitters, LCD

1% F.S & 0.5% BFSL of span

from -1...0 to 0...1000 bar
4...20mA, 0...10V, 0...5V, 1...5V
M Explosion flameproof version

M All wetted parts made of st. steel
l Wetted parts made of all st. steel
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Water & fuel level measurement with LCD

B 319 YUz ot 37 High resolution 12|10 2

backlightE M3 $HC}.

B 1004742 2Ere| Bg

1o

Al

oK

stk

—

EDN.865

General water & fuel level measurement

Accuracy

Pressure range
Output signal
Special features

Application

0.5% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

B Sea water level measurement

H Opened tank level measurement

EDN.863

High-qualified level measurement

Accuracy
Pressure range
Output signal
Special features

Application

0.25% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

B Sea water level measurement

l Opened tank level measurement

EDN.861

Accuracy
Pressure range
Output signal
Special features

Application

High-accuracy level measurement

0.15% F.S

from 0...10 mbar to 0...30 bar

4...20mA, 0...10V, 0...5V, 1...5V

H All st. steel

B High accuracy piezoresistive level probe
B water & fuel level measurement

H Sea water level measurement

B Opened tank level measurement
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L/x

oIC|7||O/E{ / Digital Indicators

CISERY NE / stx

B Cf22| QDA O|E= 25 LR ERH S H D2-MC40 ME2 Z|CH 4 CH HX| A4 G
S 5 A ZE Noisel 2HESHH KT A2 = QUL
o, A& ZE MAEEE2 20 EHEE
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B X1o MIULE NSSt= YHEMAODY 2|
2CEMADHO HAUZE &4QI0| S =
st QIC|AH Ol XpA|e| W+-dat =7t Of2
SFlofLtCt.

D2-501B D2-502B

Digital Indicator with Dual Relays

Digital Indicator with No Relays & No output

Display range -19999 to 99999 / 5 digit Display range -19999 to 99999 / 5 digit

Sensor input DC 4...20mA, 0...10V, 0...5V Sensor input DC 4...20mA, 0...10V, 0...5V (option)

Accuracy 0.02% Accuracy 0.02%

Relay Dual realys CPU Bit 32 Bit

Excitation voltage 110V, 220V, DC24V (80mA) Excitation voltage 110V, 220V, DC24V (80mA)

Functions W Auto zero, Peak, Keylock, Auto zero Functions W Auto zero, Peak, Keylock, Auto zero
H Auto calibration, offset function B Auto calibration, offset function
Il 0...10V, others on options H No analog output

D2-MC40

Digital Indicator with 4-channel

Display range
Sensor input
Accuracy

CPU Bit
Excitation voltage
Functions

-19999 to 99999 / 5 digit

4...20mA, 0...10V, 0...5V (option), others
0.02%

16 Bit

110V, 220V, DC24V (80mA) / option

M One touch auto zero

M External data hold, peak hold

M External peak to peak, program lock
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C/x|E 2t8{7 / Digital pressure gauges

B Ct=o 2EA & 63mm, 80mm, 100mm 52| AtE
b7t ehgof weh @8 = U SSCH

B GOl A7(0f wats ZRESL digit?t Ch=E

B %19 §ULZ = ODI-SHPHESZ accuracy
0.05% &= &t

ODI-3G

LC Display
Pressure range
Pressure units
Battery life
Measuring rate
Power supply
Special features
Applications

Accuracy 1.0%

63mm

4.5 digit

-1...0t0 0...250 bar

kPa, psi, Kg/cm2, bar, MPa

> 12 months

2 times / sec

AAA batery x 2 pcs

l zero clearing function

l Hydraulics, pneumatics, water

ODI-4G

LC Display
Pressure range
Pressure units
Battery life
Measuring rate
Power supply
Special features
Applications

Accuracy 0.4%

80mm

4.5 digit, 7-segment display
0...100 mabr to 0...600 bar
kPa, psi, Kg/cm2, bar, MPa
> 12 months

3 times / sec

AAA batery x 2 pcs

l zero clearing function

M Hydraulics, pneumatics, water

ODI-4H

LC Display
Pressure range
Pressure units
Battery life
Measuring rate
Power supply
Special features
Applications

80mm

Accuracy 0.2%

4.5 digit, 7-segment display
0...100 mabr to 0...600 bar

kPa, psi, Kg/cm2, bar, MPa

> 12 months

3 times / sec

AAA batery x 2 pcs

H zero clearing function

H Hydraulics, pneumatics, water
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ODI-5G 100mm ODI-5H 100mm

Accuracy 0.4% Accuracy 0.2%

LC Display 5-digit display LC Display Large 5-digit disaply

Pressure range 0...50 mabr to 0...1000 bar Pressure range 0...50 mabr to 0...1000 bar

Pressure units MPa, bar, psi, mbar, Kg/cm2, kPa, mmHg, Pressure units MPa, bar, psi, mbar, Kg/cm2, kPa, mmHg,
mH,0, Torr mH,0, Torr

Measuring rate 5 times / sec Measuring rate 5 times / sec

Power supply AAA batery x 2 pcs Power supply AAA batery x 2 pcs

Special features B Min. / Max. reading memory Special features B Min. / Max. reading memory
H Bar graph H Bar graph

ODI-5P 100mm ODI-5HP 100mm

Accuracy 0.1% Accuracy 0.05%

LC Display 5-digit disaply, main & sub-screen dial LC Display 5-digit disaply, main & sub-screen dial

Pressure range -1...0 mabr to 0...600 bar Pressure range -1...0 mabr to 0...600 bar

Pressure units MPa, bar, psi, mbar, Kg/cm2, kPa, mmHg, Pressure units MPa, bar, psi, mbar, Kg/cm2, kPa, mmHg,
mH,0, Torr mH,0, Torr

Measuring rate 1...10 times / sec Measuring rate 1...10 times / sec

Power supply AA batery x 3 pcs / USB supply Power supply AA batery x 3 pcs / USB supply

Special features B Output signal RS485 / option Special features B Output signal RS485 / option
Ml ExiblICT4 H Anti-electro magnetic interface
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2E 7 / Temperature gauges
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Dial size 100 mm Dial size 100 mm

Temperature range from -20...+40 to 0...600 C Temperature range from -20...+40 to 0...600 C
Accuracy +2.0%F.S Accuracy +2.0%F.S

Stem diameter 6.4mm, 8mm Stem diameter 6.4mm, 8mm

Stem length depending on user's specification Stem length depending on user's specification
Material of case stainless steel, SUS 304 Material of case stainless steel, SUS 304

Material of stem stainless steel, SUS 304 Material of stem stainless steel, SUS 304
Connections PT1/2", PT1/4" & others on request Connections PT1/2", PT1/4" & others on request

TGS TGC

Gas Expansion Thermometers Gas Expansion Thermometers with Capillary

Dial size 100 mm Dial size 100 mm

Temperature range from -20...+40 to 0...600 C Temperature range from -20...+40 to 0...600 C
Accuracy +2.0%F.S Accuracy +2.0%F.S

Stem diameter 6.4mm, 8mm Stem diameter 6.4mm, 8mm

Stem length depending on user's specification Stem length depending on user's specification
Material of case stainless steel, SUS 304 Material of case stainless steel, SUS 304

Material of stem stainless steel, SUS 304 Material of stem stainless steel, SUS 304
Connections PT1/2", PT1/4" & others on request Connections PT1/2", PT1/4" & others on request
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RTD Sensor Pt 100 Q B 2 & &2 T MM

stem with cable

Temperature range -196...600 C (option, upto 800 C)

Accuracy Class A, Class B
Stem diameter 6 mm, 8 mm
Stem length 100...1100mm

Material of case stainless steel 316L

Material of stem stainless steel 316L

TCS stem with cable

Thermocouples AXLOy

Temperature range -40...1200 C

Type of sensor K, J,E,N, T
Accuracy Class 1, Class 2
Stem diameter 6 mm, 8 mm
Stem length on request

Material of case stainless steel 316L

Material of stem stainless steel 316L

TRH

RTD Sensor Pt 100 Q uli 2 x| &he = M A

Stem with head type

Temperature range -196...600 C (option, upto 800 C)

Accuracy Class A, Class B
Stem diameter 6 mm, 8 mm
Stem length 100...1100mm

Material of case stainless steel 316L

Material of stem stainless steel 316L

TCH Stem with head type

Thermocouples AXY

Temperature range -40...1200 C
Type of sensor K, J,E,N, T
Accuracy Class 1, Class 2
Stem diameter 6 mm, 8 mm
Stem length on request
Material of case stainless steel 316L

Material of stem stainless steel 316L
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XL HS2 / Thermowells / Protection tube

¢ 7\

-

VL HELLN
WEdN o1
ks

i — d = Stem diameter
..... | AV }—— W N=Lag Extension Length

[--’ [ L = Insertion Length
5 | LN = Insert Nominal Length
H i LN=N+L
5 ~ Process Fluld
é .., = L
P !
A E]
LN
F sl —o b
H TWP H TWF

Instrument Connection

Process Connection

Root Diameter =
| ) Internal bore Diameter
# Shank ————
8 9 &

Tip wall thickness
N \ Tip Diameter —— B

TWF

Thermowells Pocket type Thermowells Pocket type a/w Flanges

!

Straight Tapered Stepped

Thermowell form Tapered, straight and stepped Thermowell form Tapered, straight and stepped
Head type Hexagon, round with hexagon Head type Hexagon, round with hexagon

round with spanner flats round with spanner flats
Process connection NPT1/2", NPT3/4", NPT 1" Process connection NPT1/2", NPT3/4", NPT 1"
Material stainless steel, special alloys Material stainless steel, special alloys
Bar diameter upto 2 inch (50.8mm) Norminal width B DIN/EN DN25...50
Pressure rating ASME upto 200 bar or 400 bar B ASME 1...2 inch

Pressure rating l DIN/EN upto PN100
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