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CtE2 &Hlo £ Zhdolct.
[Warning Label]

EXE A82 2RI AY

stHLE 4
WARNING A

+Do not open the box.

Refer servicing to qualified service person.

Could result in electric shack due to high voltage area.
-Please exchange fuses after it tuns off power without fail.
Could result in electric shock due to high voltage.
-Do not remove the protection earth wire.

[Caution Label]
HXE ME2 2YGRtolH dHolut

CAUTION FOR SERVICING

- Peruse the manual before it works.

- Note the electric shock.

- Note static electricity.

- Do the wiring work after it turns off power.
- Note the polarity about wiring.

- Do ground the PE terminal.

[Production Label]

[ For AC power supply type ]

KEii
1K1
ULTRASONIC FLOWMETER
TYPE UFW-100A
SER.No.
DATE
TAG No.
RATING
Volts  100—230V~%10%
Hz 50/60Hz*2Hz
Amps 0.2A (100V~)

0.15A (230V~)

y C€ P65 N\

TOKYO KEIKI INC.
MADE IN JAPAN

LHERALICE

[ For DC power supply type (Option) ]

KEiki

ULTRASONIC FLOWMETER

UFW—100
TYPE UFW-100D

SER.No.
DATE
TAG No.

RATING

Volts 24V==£20%

Amps 0.42A

X C€ P65 A\

TOKYO KEIKI INC.
MADE IN JAPAN
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[Rating Label]

Fuse rating
[ For AC power supply type ] [ For DC power supply type]
FUSE : T2AH / 250V FUSE : T4AH / 250V
Earth
[ For protective earth ] [ For functional earth ]

D L

[Wiring Diagram for AC power supply type] [Wiring diagram for DC power supply type]
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Fig. 1-1-1 Ultrasonic Flowmeter basic configuration
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Fig.1-2-3-1 Wall mounting (by mounting foots, Normal accessories)
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Fig.1-2-3-2 Wall mounting (by mounting plate, Option parts)
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Wing nut *
Spring washer (*)
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(*):Option parts

Fig.1-2-3-3 DN50mm stand pipe mounting (by mounting plate, Option parts)
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1-2-4 ®jA

/\ DANGER
- MJ| SZE 2 Xok)| ®of e HY=S ot Mol 2HMo R S=2= SKIoHOF
gL C.
/A\ WARNING
« HHE Ol SHIEX EOIGHYUAIL. & HE2 SEAHA AZE HUIIF &4 2 =
USLICH &€= | = MY & 3-2-22 FL0HAIL.
(1) HfAol et Fo|AbE
1) =AM HOIAL HIY HO HOI2 2HE =22 SEUAM BISEI &0l & Zo 2ol
XEELICH 228 |IXI0AM & B2 HHoHD Hid HEsS =&l Ch.
Aolg ZH=E M2 m 2&F 15N me| X EJE AUt
2) HiM EHE2 "SHY| ol & M DAL,
3) Exlet MY BIelcZEE HEVIE HAsles 55 7lolEgS E2lstn, T2 MH|of
MR ot E 70|22 HiXISHAI2.
4) Exet 2F 7|7] Ato|e] HiM dAS LT a3l1-2-4-1, 38 1-2-4-2, & 1-2-48
HZSAAR.
5) AF Ho| AE7|E 2xol "Up's HEEM| M&E|T, F 5o AEIVIE &Ex9
"Down"s FHEE0| HMEETE S5 #Hol2g At
6) B THcEM HE HE TS A5, M3 MU[o| ARl MYy SRE
I|stct.
7) HiM g sEE M S M(polarity)2 FolSHAAIL
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Analog output terminal
TB3 4-20mA Output
+ -
TB3
/II ll /I II\
1 VA
_ | V%
a @ @ \I:l /
: |
_ 8@ =
. i )
A2
D
=) 14
V1
ﬁ
1 [
® o
7l[=achl
D
- I||\\||||Iﬂﬂﬂlrl||||\|\|l9
\ AN AN
o \ ANEERAN /

Left: Up side

Up

SG SG

Transducer end terminals

Right: Down side

Transducer Cable

Down

SG SG

Analog input terminal
(*) Option

TB4 Analog Input

+

TB4

RS-485 terminals
(*) Option
TB5, TB6
RS-485

- 1

TRXD | TRXD

SHILD | NC

TBS TBE

Contact output terminal
TB2
Contact Output

+

82

Power supply input terminals
(according to the specifications)
TB1
AC power supply specifications

Power Input

DC power supply spe(T:Tncauons

Power Input

+DC | -DC
Tai

Functional earth terminal

(According to the specifications)
Protective earth terminal
AC power supply specifications

Functional earth terminal
DC power supply specifications

L

Fig. 1-2-4-1 Internal connection terminal block of main unit
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Bottom view of main unit case

Cable glands (1/0)
Cable gland (power supply)

Ve

a
¥ USB-B connector jack
Cable gland (Down-side transducer)
Cable gland (Up-side transducer)
Fig. 1-2-4-2 External wiring
Table 1-2-4 Q4 EXt
7150 AbFolut Aol osf g = Sk wjade] S0 FosA Al Q.
Name Connection Instruction
M| oz
Power Input AC =F HS
AC-IN(*1) 58 (Mxl) s0f 'Nv, Z2lm stolg (Bl M) Hof g
=N TBL | 7Lt
Power Input
DC-IN(*1) DC T 1=,
+,-
Protective PE Chxh = xelo| = 0474 5t
tatnc Dy | terminal | PE EFRHS AC Ti@dol ol etzislofosict.
Functional FE ChHRb= xelo| x4 474 =t
carhen) | termmar | FE EFRHE DC m#o] Fxlof efzdslofobeict.
A =24
=HB/a =2 .
Contact Output Z'.;_Ei! LH%% 9 7H9—| %OI-EQEFII'E'I |A_-|E—'.|I EEI ‘/I\'(/?AIEI'
(*2) TB2 (1) Forward flow totalized value, (2) Reverse flow totalized value,
+,- (3) No received signal (ROFF) alarm, (4) Breakdown (B.D.) alarm,
(5) ROFF or B.D. alarm, (6) Upper limit alarm, (7) Lower limit alarm,
(8) Forward flow identification, (9) Reverse flow identification
Analog Input
(*3) TB4 OfZ =
+,-
RS-485 TBS
(*4) 186 RS-485 (MODBUS-RTU) &3,
+,-,Shield
7H=5| oz
Transducer d4E7] o4
Cable - | 4% =m0l cuprel HEI L s® ol "Down'ol HEVIE
Up.bown oizagtLict,
1-25




= )
H M%x =24 222 DC48V, 0.4 AULICH AC 2SS E HZSHK| OHAIL.
F H

1) mmE 212.50.75 mm2 @l 22| & BHAI 79| o|Fn MH #0822 ASEHCh

o
2) IEC60227 EE= IEC6024501 olaf ™ & @F AMEE &= 70|22 A&, EC X|EE EFELICL

Cl2 &8 7ol o0]|C}.
2H® : OLFLEX Z2HA (100)
CtE TAl|, feist M= 4 XMo{ 7ol

T
EE #H3 : 100604
MZ= Al : LAPP KABEL
AP -3 Al Fol8 AWG16 (1.5mm2 2l), EZF 2|4 :8.1 mm

S 24 5o 70|82 A=EE XI=.

«
[

i

o, MX[ME TH Biele| 2toloECt 10mm Ol&E Z7H M4= 3 Erxtoll AZELICH
=
=

H{41

1) 0.75~2mm’ o SACtH 70|21 2|7 HIZXIE o7~ 125 mme| M FHo|ES

2) ECX|ZEE £43504, EC60227 = IEC6024501 o3 #HE 2F Mg & Aolg2

o

Model name : OLFLEX Classic 100

multi-conductor, flexible power and control cable
Part number : 100604

Manufacturer : LAPP KABEL

Specification : 3-core cable, AWG16 (1.5 mm?), standard outer diameter: 8.1 mm
3) =4l &2 7ol BHE CtF = L2 oteiet ZLCh

o M (M Mol BoM FIKH 6mmE A HELICH.
« MxMg M 2tolo] otojo{ELC 10mm oA S ZAH M4 EF BEFXF(Crimped
termianal)0il 4Z&LICt

Wires of power-line
Remove 6 mm of the coverina from the end of the wires.

3

Earth wire

Lengthen the earth wire more than 10mm than the wires of
power-line, attach an M4 crimped terminal.

Eig1-2:-4.3 End freatment of power line
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4) EtXtcHofl HiM dZdo| AR, THAt B89 =

r

F

>
(o]

|3 LCH

I

5)

=
x| Ehxtol 44 gLt

N

HT
olr ok

Live-line
Neutral-line
]

Protective earth terminal
Connect using an M4
crimped terminal.

Fig.1-2-4-4 AC power supply connection

x| Ehxtoll ™x|Mo| b2 EBAE E
Z:

Positive-line

Negative-line

Functional earth terminal
Connect using an M4
LA crimped terminal.

Fig.1-2-4-5 DC power supply connection
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(3) BE7| 70|E HHM
1) ECX[EEg &

22 &45t04, Exlet HE7| AtO|9] HiME
2) 2xet MY EIRQICERE HEJIE dste 55 A
of= & 70|22 Hix|EtCt.

=

EHRE XMEltMA2. .

7lolE2l BoM 2Fol &

=

EoZ 15mmE AM7HELIC
— 17 —=

!.!

25l 85 70l8 (RG-223/U)E AFSSiCH,

olgg &

2letz, ™= dHlo| 2™stx|

3) AE7Iet EAel "up"t "Down"E2| TR Atole| #|0|F ZO|7} ZotofEtCt.
4) Ch21t Zo| & =2 7o

Fig. 1-2-4-5 Cable end treatment (1)
« Q|F Al:=(Shield) 1 10mme| Zo|2 &Z&stLc}.

Fig. 1-2-4-6 Cable end treatment (2)

Jo 20| smm7t RXIEEE LS ZE(Sheath)E A|7{ELIC
B

Fig. 1-2-4-7 Cable end treatment (3)

1) "Up's TRboll A

"Dwon"E EHEf

(1)Secure the core
wires to the terminals.

(2) Secure the outer shield
with the clamps.

(3) Secure the cable glands. /U H’ N
S AR =
Up side

Down side

Fig. 1-2-4-8 Transducer cable wiring diagram

1-28




=
3) etofo & ™Y E
EctAE] Etolofgh HiM _T'_’é;'-_rloﬂ etoloq
4) otz OB2 ofH2O £ HMEF £ Hidel UE TAl

| €8 &3 (1/0) 70|18 HiH

~2mm?, 2|72 g7~12.5mmo| AlE70|E AtstCt. T et HE| Fod

M HdZdol A=, 7lolE2l HHRol emme| LISXME M7HECt SYIZE of=
5 BHE 21 o|-7| 7lolgg AdZst7| <ls Al

1]
kl
02
rot
M

/— Wiring fixture
| .

Plastic tie

R
Y

Power supply board
(diagonal line area)

D/— Analog output terminal (TB3)

F/

=

)
L N m’

— “L‘J:L.‘ J Lg\

/\

Contact output terminal (TB2)

Multi-core composite cable

Fig. 1-2-4-9 Example of input/output signal (1/0O) cable wiring
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1-2-5 x| A4

/\ DANGER

- 7| BA2 YxIsty| flE MRl oHF Hug +HET| dol 2Mol M 32 FRIE
SX|sHoF&fLCt.

/\ CAUTION

- MX| BXHE MOz dAZFsx| gt R TZ7| 327t M2 &K g

s Bk 3
s

1-2-6 M@ 22| ¥x f
4

=

/\ DANGER

4a

- ®7| 372 Yl

AC ™2 A 0947-1,IEC60947-301I olsl A=
27 e | BLIgE
Abet L&
a) A%
b) FHjol X8 Mzl guict
c) ZHs|
e H
N|OTE

—

B&Er—IIL
(300mELT)

HE7Iol 7[0|E HiMdE <l HES

HE 27| 2lstod Z3HA0| 2fstod T =
g
1 4
=
il y
/o ALE BYoH Zret

s




(1) 7ol ZH|
2Tl Zolo| Ze = Aolgs EHIFt
| 2
- 9lot ol2iZ Aolgse e Yolojor Bt CkE Zolo| Aol ABEE R 5

MErdol| gee olE Aot
- Z|C§ #Alolg ZOol= 30molct.
(2 #olg & e
1) B2 238 REE B dAolg B2 HEY| o= SHAL
( 0——( 3
Protective tube Coaxial cable
(PVC) .
Fig. 1-2-8-1 End treatment (1)
2) HtA AHELE CHE EFE ALY 708 ER22RH 2F I|F 15mmE M At}
15
L] 3

Fig. 1-2-8-2 End treatment (2)
Ct. 222 10mm ZO|2 RHELt.

TH =
=

HFZ ZMHO| £ (Shielding)2 FZ o4
10
8

ol

Outer shielding

Fig. 1-2-8-3 End treatment (3)

TR0l Hoixls ZHME 3mm €17] 9Is o% m=e Mzt

4)
3
)

Inner sheath
Fig. 1-2-8-4 End treatment (4)
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(3) #olg

o417

- 70|18 ¥ZAe & Fof MM Mol dI|X| A=F elstct MME0| §4do| MzictH

HE7|I= YEsA AsEIX| ek Zolct

1) HAE7| HHE MHSHZ| 2504 Phillips-type (+) 23 F EEI0IHE AMS SO},

2) = 7HQ| clamp LIALR} terminal screwE Z7| ?I5H Phillips-type (+) 237/ EZIO|HE
ArgECh 2l AEV] AolA Fof U= FHE SsHM EHIE ZolEE HEVIZ
A UBtCt.

3) 7I0|E29| HIZZ 4TS GND-side terminallt YEMoz ot&ECH 2|1 70lES
145t7| 3l clampE ECHERS| =QICk

4) HE7| HolAE flstod B3 FEEHE n|mafXx|A $ch. 22|lm FAHolA FHo| s B35 8
%—EQJ JEJ.Q (] A

5)

2 & 2-3mm2| ZOo|Z &lEtCt. (0ZICtH, clamp (GND-side terminal)& £1
F

|| clamp& Z=QICt. ol=7h #HMo| 71X

Core conductor-side terminal
GND-side terminal

] =]
| I
o o
Fig. 1-2-8-5 Cable connection (1) Fig. 1-2-8-6 Cable connection (2)

Terminal screw
Protective tube
5 Insert the tip in the
" V case hole to a length

of about 2 to 3mm.

Fig. 1-2-8-7 Cable connection (3) Fig. 1-2-8-8 Cable connection (4)

1-32



(4) HatME 2Lt

. Folg 7l20{ e 2T 12n WEoZ HAKE XXl gch WA £E
¥ES |YE & Ut
T

1) OIEAl MAHS WHHE MEF Fo| ol SUE Fe MU 12n ZIE T2
|

AN83tod X5 &M MeLt.
2) LEE Aol MEAME HED, A3 F(screw)2t HHE EQICH. MEXE 42 Fof

208 LHZ HEHA Mes d2 sech MAT MENMs ® defst =l

SEHEiCt

Fill with adhesive.

Fig. 1-2-8-10 Filling with adhesive
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1-2-9 HE7| Azl (veHol 28t 1F)

VS A8 AEVIE n™st= o™ otgiet 2ol ZAEICH o g 57| Mol HEV| MR
HEl(F-DIST)E & Qlstct.
(1) BEEE7| 2I5t0] HiEE HAsch 5% HO|HE S =0 dietol EAIE [Ag S0lsHAH 35t7|
fle HiEHS AT
(2 5™ HOo|HE ArESHAM =HMS ZEAIECH
£ Ho|HE ZFH[Etct & Hlo|He| ClE|YE QIsHM, 1-2-11 ¥ MECH
1) HiE FIE 5 Ho|HE HES| So{Mch &% Z(A)ol EAE HOIHE Hxle A
2 4ls| 8ot
2) AMT Zof U B0l ZF Jo Us “B'HE Mol 2telg J2l= Wol o5 &
HO|HE FEA|IBHCE

Fig. 1-2-9-1 Gauge paper (1)

&

Fig. 1-2-9-3 Gauge paper (3)

Fig. 1-2-9-2 Gauge paper (2)
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FE £ Ho|HE M7Etct “B” M HolHe| 1 LigtstA §toh 2|z

3) Higtez
FES 0], HOo|HE ez ™MECH (H# EnE HteZ =L}

|y -

Fold and make a crease
at 1/2 the circumference

Fig. 1-2-9-4 Gauge paper (4)

1/2
circumference

4) Higt F2lol A= FET FE HOIHE Al EBHMCL (ANFZF2Z FAXMT
=
=

Ar235t04 Ho|HE I'_’gAls’IE}.
S|I™MAIZICH agln AEZ| dx

Fig. 1-2-9-6 Gauge paper (6)

-

Ixle] F&E oIS AlZICH

Fig. 1-2-9-5 Gauge paper (5)

6) 9T EE WS Agstod, HOIX| 2 Boz HE HZBo| £5 BHolg Mot SEIC.
7) &% HolWE Mzt 22m £ EAl 29l Aol Btelg mect

Marking line

Crease Marking line (added)

Marking line

Fig. 1-2-9-7 Marking line (1) Fig. 1-2-9-8 Marking line (2)
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(3) A&7| Al /IxIE FlCh

1)

EAl 2tel Qo ZIE(reference point)2 HEtCt a2ln HiE (o 7[E(reference point)E

F AIBtCEH
2) 7Z|ZE(reference point mark) 22 FE| HAE7| AX| Hiztoll CtE EAIE BHECE F-DISTS| Z
Reference point £ Zf ZAE7|9| 3| =o0|Ct.

Reference point mark
Make a mark at the transducer mounting interval

Fig. 1-2-9-9 Transducer mounting interval marks

3) ZI|&E(reference point)0ll U= LAIX L AET| ECQ AE7| MOIX ECh &7t 37 HRIE
T AIBHCE.

4) HRAE EA B F AU BF HETV| Hx| FRIE U] fIsto] ALXE

Transducer

AtE ot
Holder

Polishing range
(diagonal line area)

Reference point /
Marking line

Fig. 1-2-9-10 Polishing range
Polish

Polish

Fig. 1-2-9-11 Polishing the mounting positions
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(4) 487 &M Mzl

HE7| 8OO == HE7| MX| ¢tAF-DIST)Ol et CHE Zolct. AE7| A

5ommECt 2o, F Iie] HETVIE 42 ?:'.'%‘-7| Mdxl
=

o=
Mx| ZH(F-DIST)O| 50mm E=

8 i

Fig. 1-2-9-12 Mounting method for a transducer mounting interval (F-DIST) of less than 50 mm

i | H 8 i

Fig. 1-2-9-13 Mounting method for a transducer mounting interval (F-DIST) of 50 mm or more
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1) HiEte| |F7t oF 200mm7t =5 =T SUS Steel2 A2, I BA &f 50mmE

= —_
FE2 Mech.
(C
(—= D)
\; Stainless steel band
\ﬁ (L: Pipe circumference + 200 mm)

Fig. 1-2-9-14 Stainless steel band preparation

bal

relg golsl 37|

4

2) SUS Steel BHEE EFEFS| D™HA|ZICH (7] MFZEQ| E2 0]
fl5to{ EX|MEICEH)

Fastening fixture

Stainless steel band

3) @&V &0 ¢ =¥ FHE S8l SUS Steel YHIEE SHAIZICH. J2|T HiZ F9
=

Fig. 1-2-9-16 Fixing the transducer holder (1)
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5)

4) SUS Steel S
AE(slit)ofl A UBtC HHE

=

& X|(fastening fixture) 2| 1Y AFE E(winding shaft)oll Q4=

o=

=1

=

E = Folgy|m oldlel THol Hols 2, BE olzlz
Q

SZICH(SUS Steel BiE= UAMo=Z2 11 AEN7L EICL)

NOTE
Pull the band tight

! Winding shaft

Slit positon

Fig. 1-2-9-17 Fixing the transducer holder (2)

%28 E| SUS Steel YHEE 30~40mm

ME 27!

dEiZ RHELCH

=

@
Lever $
°

Fig. 1-2-9-18 Fixing the transducer holder (3)
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6) SY& A o= SUS Steel& S fEtrt.

Q15 MXtE ™85t HAE7|(transducer) EHO| HtCHH
EA| 2Rl HE7|(transducer)EHE HF o Z™E O E, BlEE 711
BiX(ratchet) 2B 22 SUS Steel HEE OHFE| X7| flstod BlEE &74el. oLt E= F

=
N AR M | SUS Steel BHE= %—E—ﬁl EtES| mdzfojok Bt EC AXIE BHH O
AN

/\ CAUTION
« 202 THIIFE ZOIch BEEHA SUS Steel BHIEE OFFE| X|2B{D A|TEHH WHET}

= 41—

YILK|HLE D™7|F7F £4E = AUCH

Move the levers to wind up the
bands by ratchet operation.

7) SUS Steel HHiEE %—E%I HEXIRE M, 7|= Eol HHE Lo{ L=Ct. BllHel ¥
o E

WP o=

/\ CAUTION
* SUS Steel WEQ| & HEtol| FO|ES BtCh CHE & QlC

Fit the openings on both sides of the
lever completely over the protrusions
on both sides of the base.

Fig. 1-2-9-20 Fixing the transducer holder (5)
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/\ CAUTION

glfel

ol
o l E
Ko ﬁ“ =) Tl mm___ﬁ_ uy
o = no =
= bt o N W 3 1 m_|_ =
5 3 5 K= = ___ﬁ o 2 ©
K ﬂ; T | . H_m o0
il 174 = w..__o = = Th o| ___._*_u H_OE
< T = K o ol = «
H_l_l Kl = = (@] ﬁ_. Kl _u__ 1o H__u_l
H = 2on o K T MR g
3 N B Ky < Mook ny
! " o W T =
Kr xa ol | 6 = L) S .m_v._
P _ oo o S f <N
] oll ad g W m m of Ko <
< . w2 =) - Kool B
& of w 4< = T Moo B
= < T o ) N oW K
K 6 3 o T Ll — S LU
< K o W_ ._M J_ ) wwyg .__ﬂ E W M_.__ H__l =
_ T 1]0. ~ = = —
= < ® T @ g . oo Ul =
A o | Wl FURDC
KT 75 o X | (ol o W
Kl 100 "3 2 =< H = — =N N =
K 5 « _ I o N o ™ odr
K W ) OF | % om| op RO@m T
ol = oK T © - =2 7 = ~ 3
4 ol lamwmTog R | IR #Mmd
i o | Tqum a||Es TwgYE
o = O SN < W N e E i &
- _— NN |_|_n_ __AO _._._O T HO — _.An_ = (@] K K
[:] S m| o= 3 E N L
5 = wWo s, ol £ o ol 0 ome e
04 — O ok § o o = = O O O
S| Iz HE R - B B B
iy ol < =T &M Wl Hu ol m % <0 m = oK ol
o of| |® o W= o gp ST N
g (A W BB W oa s 5o
= _ M wr B = — Z| wm B W o
<al |~ w GEESER a5 LomuwT
31 0 E s R " _M*/___ ot N~ o T oon
raalgNu o8 & =3
: nNu . < — N ™ m LU g

(5) AE7| Mx|
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gfolsifor grt.

BHiH

of, AZ7| Mx| ZtZ(F-DIST)E CHA|

S
T

HE7| ~x| 0

5)
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1-2-10 A&E7|9| Mx| (z-Methodofl 28 )
Z-Method(Z1H ZE we)oll ot HAE7|ol Mx| wye 0+EH9+ Zich o] Erde AAlstz| Mo

|
AE7|o| M| ZHA(F-DIST)S & QI&loF 8tCt F-DIST & Q¥ Chapter 1-2-12 (10)2 & 1.

(1) s AE 22lo| To|ZE HREH HAsCh
£ Ho|lH £& LU EA7t 7tSSESE TO|ZE A
(2 58 HO|HE A83sto] mo|=ol =Hetelg EAlECH
=73 Hlolme| EH|of Cift MELHE 2 Chapter 1-2-112 & 1 EtCt
1) ©mo|Zo ¥ HEE FY HOHE mIo|lZg s{Mct azlm Y HolmHe| & &0l
AMNAY 2YoR HR|IEE tct(oteh a7 A 91X #1)

=
2) &% molmyt Hxle £7 Bl £R0 Mg 124 EABCHOR 22 B Yl D)

Fig. 1-2-10-1 Gauge paper (1) Fig. 1-2-10-2 Gauge paper (2)

%

Fig. 1-2-10-3 Gauge paper (3)
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H Ho|HE QoM EAIEH B 2t2lof
H

3) molzolM =& HolHE MHstm EAIE
ot oz Lirs 74g)

N
grzo0] FO|E Yoz Merh (ol SalE

B —
goilel 12

S| Q

o9l 12 x|Hof
Fo{ 0| ™i=ct
Fig. 1-2-10-4 Gauge paper (4)
4) gtoE M2 5H HO|HE CiA| T{A mOo|ZE CtA| MLt Folo| Hxl= 27t

oln o2
mjo IR

0|&35t0o 5 Ho|ME mHstrt.
5) &3 Ho|HE molZ EdE et STAIFAM AEZI7F ExIE EZX|Mo HH Fol7t
M8l 2EE(Crease)2 0|5 AlZICH

Adhesive tape Crease

A
Fig. 1-2-10-5 Gauge paper (5) Fig. 1-2-10-6 Gauge paper (6)

6) QIELoOILt H S8 0[8&3tod, 0|7k el 2tel(Crease)0l £ MOl & mO|Z7}X|
EYEES M8 =0

7) &Y mo|lrel & Zof 7|EHEE FHsta, ot 21 Zol C 2Ix|oi molzof
7|1ZHE EAISC

8) ¥ WHo= mo|Zo| gCiZF Moz otz JZ3t Zo| D {xlol| E7|stD MS
R=Ct.

Reference point (D)

Marking line

Reference point (C)

Marking line

Marking line

Fig. 1-2-10-7 Reference point mark (1) Fig.1-2-10-8 Reference point mark(2)
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23 HolHE MHsT ¥ Bo J24F JIEME olgstod LIHE| Bl REo| M2 T8t
HE7| x| 7t "o|= 2ol EA[ECH

Marking line Reference point (C)
(added)

Make a mark at the
transducer mounting
interval

Marking line
(added)

Fig. 1-2-10-9 Marking line (added) Fig. 1-2-10-10 Transducer mounting interval marks

(3) AdE7| MXIRIXIQ| Polish ZH(HE X & LHI).
1) Aol EARH ZIEH|M HETZIE 21 AEVIQ HRIEO:E 23 HH g9
F AIEHCH
2) BHEA| olFol, ALZE 0[8sHM HAETI7H DRIE QIRIo|AM | HESIX| &t FEO|Lt

a2 £7| §8 Hstct N i
3) ¥ YYo=z HOHZ Mol ZH2 Xde +AEICH Polishing %Hef0| SE5HX| 8fg B2,
HEV|H E¥stE ZST7 FsHTICH

Transducer

Holder

Polishing range
(diagonal line area)

Reference point

Marking line
Fig. 1-2-10-11 Polishing range
Polish

Polish

Fig. 1-2-10-12 Polishing the mounting positions

1-45



(4) HE7| &Ciol Ml

molz 7AW HAE7| ™Mx| ZHA(F-DIST)ol| ek, oteHet Zo| 37tK| AEV| &Ceol A

4x| &H0|
QlCt.
A: TIto|Z 73 AFO|X7F DN50mm O|st & f
B: I}O|=Z &7Z ALO|=7} DN65mm O|Afo|D Adx|ZtZH0| 50 mm O|stY
C: mto|= 27 AO|=7} DN65mm O|&to|1

A %|ZtZ40| 50 mm or more O|&F IH

F-DIST
6 >

= I \ ]
Wor—uv o v v v oy
r! F-DIST
p > <
Lo ool
1 N |

\ 4

Fig. 1-2-10-15 C: Mounting method for a pipe size of DN65mm or more and a mounting interval of 50 mm or more
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[A: I}O|Z ZZ ALO|=7} DN5Omm Olst @ ]
M3E thumb screws(LtAHE 0|&3t04 EHE MX[BHCE. .
1) HEE|ofof st= fUXIMIMel mol=x FZ MHo| F JHo| ECHo| 2ol ZMR{oF L.
M3E thumb screws?t otz I &1 Zo| 2+ &{Q| through holesg Z&3stT S AlZst,
LIAME BHES| THSIE S St (AE7] OXIE QlcH SHIE HESE MHR[GHEE FolE

o3t
) q

Through hole

PP
<

S

o
Eh]
o

2) YZo| Ot MZ BH 2
CHEFS| DS E BiCh &Cf ¢ % Bo| HEE AWl BY ofe

Fig. 1-2-10-17 DN50mm or less, Z mounting method (2)
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[B: mo|= #Z ALO|=7} DN65mm O|&o|m Mx%[7tZ40| 50 mm Ol&H ]
/\ CAUTION
+ Steel BHEO| MEtEHO| D1 E7IE7] MR X HZUS BEA| 28 TE M, =Y Al

£0| e &IX| =5 folstch

SUS Steel BHIEE 0|835l04 EC{E M x(SHc}.

1)

2)

3)

M3 E SUS Steel HHEE mo|= —'=—E|0+I oF 200mm MEZE 45t04 NE St = §tct.
M o|%0i 50mm ol2f I Zlnt Zo| S 7+| MT 2 stct.

(C
Qk \ A\
\ ))
0 Stainless steel band
MQ mm (L: Pipe circumference + 200 mm)

Fig. 1-2-10-18 Stainless steel band preparation

S27 2 Sus Steel BHE 2E0{ = AM(fastening fixture)& S ECH (HEE ZE
BEEO| of2 FH2 0| Yo RSFHEE SHUMEE HY Elo] UF)

Stainless steel band

4>
oF!
4
02
mo
ofm
:.°|='
4n
X
|0

otz ZZm Zol, Steel HEE HET| 2 ¥FZ Lof U=
ECE UZS L, Steel HEZ TO|ZE ZWCL.

Fig. 1-2-10-20 Fixing the transducer holders (1)
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4) Steel BHEE Z M| winding shaft| Slit(FHEo0l SFo{El gf2 FH)of 7|9 1,

P
Steel HHEE UAXZ

ot
Jd
kl
o
Q'I_l
|.|'|
o
rot
n
©
m rx
X
S
X
rr

NOTE
Pull the band tight

=

Winding shaft

Slit position

5) Steel HEJ} ZUMZEE 30mm MM 40mm7t HE8 ZH5D LHHX|= HHGES

etk

$
Lever $
°

Fig. 1-2-10-22 Fixing the transducer holder (3)
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6) 2 wHozZ Zt Er LIHX| £E22| Steel HHEE AISSTE StCl. EH7F 7IE0]
EAS =HE 2o UX[GIEE QXIE Z=HEstD, ZMO| BHE T 74 Steel HHEE
4TS $trt Steel HHEE BIHE BtE5to] @74 SE25HAH EHES| THE|o{oF . Steel
BHEE SE5HA B 1HE olFdls E {XIE ChA| 8t 2fQl s, ord
JIEMoZRE| oLt QUCHH CHA| Y TS et

A\

2\ CAUTION

« &2 0|235l01 Steel YHEE ZO|EE BiCt J|E} ETFE AL235l0{ Steel HHEE X|LEX|A|
X0l W Weo| oLt ZYUMO| o g JHME &= UYUS.

Move the levers to wind up the
bands by ratchet operation.

rio
do
)
30
n
J
gl_
o

/\ CAUTION

*Steel Y= MEHHES ZsfioF BHCE AFRNE COHXIH & & US.

Fit the openings on both sides of the
lever completely over the protrusions
on both sides of the base.

Fig. 1-2-10-24 Fixing the transducer holder (5)
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[C:HHE ALO|=7} DN65SmmO|& 0| 17 7F240| 50mm O| & [H]

Z Zr(holder)& SUS Steel 2HE (stainless steel bands)E 0|&3t0q 2 1 ASCE EH(holder)
1Y WE2 Chapter 1-2-9 “Transducer installation (mounting by the V method)” 2| “(4) Install the

transducer holders” &2 &

Fig. 1-2-10-25 Fixing the transducer holders
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(5) AE7|(transducer) 117
A\ FJ(CAUTION)

< AU Al FoIE V|S20|H, LT £2 AY¥o| ¢l + ooz Moz MEHME BHXIX]

A& BhCH
2 I (NOTE)

« MME(cables)O| 82 HIZtEES ZAE7|(transducer)& 1 ’HstCt. AE 7|(transducer) 7t
Hiet2E= 2ol R Elo{ n™HE d2 5Ho| E7tstH Elct
1) 320 HAM H =zt 52 0|8380 AZE7|(transducer)?| acoustic surface2t A
EHS He=Ct
2) &2 ol o EA| M=K (the epoxy adhesive resin)@t Z&tAl|(hardener)E THRSH AIE Q{0
MM MBE FHo2 Me=Ct.

3) AE7|(transducer)2| acoustic surface0l & 1~2mme| FHZ HEME HHEC)

y

A

y

1~2mm

Fig. 1-2-10-21 Application of adhesive

7] st Sz HAE7|(transducer)E (Al Mx|5teE E<, A

A

2
N
or

x
mjo
P
>
[e][]

o o
CH&l AMSE H= oiE(couplant)E AFSBHC.

4) EI|E Eof ¥Fo{ AE7|(transducer)E HiYsI T HiEto 204 i E&4l(clamp)2
T™EHAIZICH 22 (clamp)e| A3 R/RE ZT 0|1 AE7|(transducer)7t 7|2X| A-E =Y
4T ZH™of Rolgtct. of miol, Z(A7F EC(holder)2| MZ-E S+ 7H7tolof fIxIE
= UL E EC(holdenZ LIEE & MEHEtCH MEXE &S £ 2082 Olufo M
g AMAECE HEANE 27K &

Fig. 1-2-10-22 Fixing the transducers
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tCH.

S
[}

RN A

2
=

(F-DIST)

& 7t

THAIZI £, HAE7|(transducer) 11

=
=

2= 7|(transducer)

5)

Fig. 1-2-10-23 Checking the transducer mounting interval — A

Fig. 1-2-10-24 Checking the transducer mounting interval — B

Fig. 1-2-10-25 Checking the transducer mounting interval - C
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1-2-11 &3 Ho|m
23 molns 5% F molZof £% 2tole EAlsts Xoll AFSECh SHE mo|zol
Zol2ct ZI AtzZtEo| X A|E ZFHISC (CHEF 4Dto5D) £ E 1-2-11 Eole ZAxXH
mo|=Z FHof et MEfz|ojof Btrt gfm EEFH E2tAE AE & H|o|H7} FHEC
L = 4D-5D (D: Pipe diameter)
A
=
A 4
Fig. 1-2-11 Gauge paper dimensions
Pipe bore W
) L
(approximate) (mm)
DN50mm to DN300mm approx. 4D-5D 100
DN350mm to DN450mm (D,pF'?i > diameten) 200
DN500mm to DN 600mm TP 300
Table 1-2-11 Approximate gauge paper width
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FEHO| 2ZEO{7t MAEELICE LCDO| U= 472

(1) A28 27
OS : Window 7, Vista, XP
Port : USB 1.0 O|4f

/\ CAUTION
M7 USB #|0|=(Connection USB Cable)2 =O|=E& HX|8}7| Q3 H|2t0|E Z0|(ferrite
core)g YHS= 0| FHEEFLICL

(2) 2ZEQ|0f EX|
a) CD-ROMOj| Q= ZE ZHE PCO| EApEHL|CH
b) 7t& SAl ZLE E2IO|HE MX|3E7| @8t USB driver / CDM20802_setup.exe2 ASHstL| L,

3) =H &

/\ CAUTION
¢Z USB #H 0| ZO|= EC X0 Mg} & 3m ZO[EC} FOtOFgfLILY.
2H2| USB ZEQ| 7{HE €1 USB 70|25 AZYLICLUSB #H0|l== 2X[0| AZoIH

USB C2jo|b{7} Af=02 MX|EL|CH

— Sl

NOTE o |
SAl0| ofg] o] KA E PCO| HABIK| OHMUAIL.

@) 2TEQ0| A

A2F 2T EQ0 "UFWConfigexe"S HE 22eL|CH AZEQO HE2 =2 HEAIE
HEA|ELCH
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iad '& = E ‘ﬁ' ©

Ezwizard  Advancedsettng  Mess.dats  Echo-formViewer  LOGdata Option Language

Connection
/UUsE Connection || RS-485 Cannection

port
coM7 (VeP) ~ Connec t

Version check

ESED | OFFLINE UUSER MODE

"EZ-wizard"E 2 &l5IH, wizard 0|57}

=Hifa3

8) Al 2F

System setting
System units
METRIC v

4 D No.
| 00000

s
Al 2= M (System unit)0| Al Metricf

=
English& MEiSH 4= QICt TQs 4L
gl

2Het PCE A ot 3, VCP ZEE Mg =
" ESo L = MG &
4+ Qelith EES NESD "@ZHES NCHEE TEE D NS 98 1
QILC}.
23t =
kS S
Metric | English c _ ¢
©) B™ H3 (Conversion reference)
_ 1[mm] = 0.0393701[in]
mm in _
1[in] = 25.4[mm]
) s 1[m] = 3.28084[ft]
1D No. 00000 m ft
1[ft] = 0.3048[m]
1[m/s] = 3.28084]ft/s]
m/s ft/s
2|2t PCOM EAIO] HAE HLR, HYO 1[ft/s] = 0.3048[m/s]
HE 2 ID M7t BA|ECH
Het X
English
7) 7|2+8E2 {Iet EZ-wizard (Conversion reference)
3 1[m3] = 35.3147][ft3]
] Em S 1[ft3] = 0.0283168[m?3]
— gal
T — ) 1[m3] = 264.172[gal]
(U.S. fluid
1[gal] = 3.785411784][L]
gallon)
bbl 1[m3] = 8.38641[bbl]
| ‘ (Standard barrel | 1[bbl] =
a ; for liquids) 119.240471196[L]
. 1[m?3] = 8.107132e-4[acf]
ac
s 1[acf] = 1233.48184[m?3]

B OLINE (USB CONNECTION)
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(9) mto|=, A,

85 7Y

2= HolHE
EZ-Wizard gl

Site data

Qutside diameter

3.80|mm

Transducer type
SE 1047207 v

Fiuid type
Water v

Installation method Cable length

AAHE ME £= RNE
"mpo| =", "2+0| d(lining)" 1t
| ‘tzo2 HolElCt.

2|AE E|OIRUX| U2 CHE MEE

2, "A2 X 9| (User-defined)"&
o| zt HH(Column)e| K|t

met M2e 8% 3e

o™
|"o|] HEA

o 1 o

MEHS
I__l
'9H

ojo
5
N
o -

mom o
o o 1o
Hﬁ
e~
HU

HJ

o @ Tl mx rx
Jy
g_}

N
o

0| 0| E{ (Site Data)Z
0|83t =FA 4= Of7f H==TF ALt
7§-j,_Q| (User-defined)” M EH | ™,

Eict.

1 "Next'H{EZ FEL

F-DISTZ}
ol Al K] 7}
Metsof

=2 U2 Aitd BF o
=R

ShCt.

42, Z-path&

(10)

187 2|(Mount Distance) 29l

AE7| MO|2] AH2| Ait2 otefet 20|
HA|IELICH

EZ-Wizard X

Transducer mounting information
FDIST
61.5|mm
i e ——
Lt L1 L]

O] 42 HE MM HX|E {8 MZE0f0F
otL|C}. (Chapter 1-2-9, “Transducer

Installation Procedure” %tZx)

(1) erel 8%
K= 9 {2 Ch|(Exponents & unit)=

chgol RRUN M 8 4 Slck

EZ-Wizard =
M
Fl lume units Flow ti its
L v/ v
t position  Total multipl Total units
******* v [xt ~| [u v
Correction
Flow volume cutoff
0.0|Lfs
=
(12) orzr MX™
=0 =2 O
C ot2l MO o MY EI A O
Et = |:|I- = 3: EI-EO‘"A1 = 3 EI T NIKI:I-
=< n s L_n MAHSE A OlA
LS00l "0g OR"oA d48e = ASLICH
EZ-Wizard 5]
Alarm setting
Moo
ROFF operation
HOLD v
Limit alarm
OFF v
5/9 <Back Next>
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ROFF 0| 24 1 (Echo-warning) O|Z=Al
B.D. StEQIO 1Y g1
Limit Alarm | Aot e =1 2g 2dgs)

(13) LCD C|AZ=g 0] 4F

EZ-Wizard =
LCD display
Lo w Lo
Lo o
[FwToTal ~| [wToTa v
LeD 3u o3
[sTaTus v| [awaosmer v
Lo Lo
[Rorr ant ~| [os.am v
LeD U LS
[camu ~| [camp ~|
LCD §U o6
[oaTe ~| [me ~|
6/9 <Back Next>

(14) 10 Settingl
ot 21 &3 (Analog output)
A == (Contact output)
7|0 ofd=2 ol He /HAE =
sS40 st 258 248 =

g2 = U

o

=
A
T

EZ-Wizard =

Analog output
4mA output

[ muw  gs

20mA output

100.0|Ls

0 W 4@ e 8 100

Fit anslog span 2
Flowrate (Lfs)

Contact output
Contact output type

Log
Log interval

719 <Back Next>

(15) I/O Setting2
CIX[E &4 (*Option)
Ofg21 U= (*Option)
SN BEJ} AZEOIUE Z2,00 ojf

HA2 MAXNSIAAQ.

L|C}.

EZ-Wizard &3]
Digital communication(*Option)

Analog input(*Optien)
Analog input format

=
)]

to
u
ro
18%

=3

[m

OpX|9f EAZ, =H0 2= 278 D74

HAS QRC o 4 UBLICh

EZ-Wizard X
Installation

Upload set data to Main urit. Piesse keep online with Main
unit,

Save setting parameters down to PC.

9/9 <Back

“Finish"E Z&/otH

17z o|SELCt.

wizard& Z &9l
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Offline A ]

LIS & 87 PCO| 2E 2%
Of7H = ULt

EZ-Wizard &3]

Installation

Upload set data to Main unit. Please keep online with Main

1+

Upload

7 wUE PCY Y=ES|2
7 (Advanced setting)&

2|
Z0| " Download/Upload"&&

o K

E2-Wizard

0

Connection Meas. data  Echo-fon

Advanced setti

o Dfrload | Upload
1. Site
2. Flow unit

3. Carrection
4. Alarm

5.1cD

6. Analog autput
7. Contact output
&. Digital communication
2. Analog input
10. Log

11, Totalize

12. Check

\

13. System

Download/upload

BB OHLINE (USB CONNECTION)

Aad LS = g

Connection £2-Wizard Mezs. data  Echo-forn
Advanced setiin
Input
L site
2. Flow unit
3. Correction Reghio. [rvee parameter
SHORT system units
* Marm 0451 LonG D No.
5100 40051 FLOAT  FDIST
¢ andog autout 40021 FLOAT  [Ouside dometer
20023 SHORT  Fipe material
7, Contacteutput 0025 FLOAT Fipe thickness
3. Digital commenication <0029 SHORT Lining materia
40035 SHORT | Transducer type
9. Andlog input 40039 FLOAT |Cablelength
10. Log 40037 SHORT Installation method
L Total 40041 SHORT |Fhid type
- Totslize 0051 SHORT Flow decmal point pc
12. Check 0063 SHORT |Flow multpler
13, Syatem <0085 SHORT _|Flow volume units
T <0087 SHORT _Flow time units
e 40311 SHORT |Total decimal point pc
Dovwnlozd /Uplozd 40313 SHORT | Total multiplier
40315 SHORT | Totalunits

B | ONLINE (USB CONNECTION)
“Upload"&&
SAL|c ag|o

MEfSH ThetHE oS

Of2Ho HOl= H* 2 upload

d57| EX|7} gt=k|o{of St
mojzE= FME & X} QLojof shrt.
SE2 &9 2EHo|o{of shC}.

17 =E

"Meas. monitor'E HLC}.

B Ufwconfie

© LY St i

Connection Ez-Wizard  Advanced setting Echo-form Viewsr  LOG data

HA(SEH)

Meas, data

2011/04/03 14:33:25

o

Option

EEX
(%}

Language

Graph setting

+00000000 m?

-00000000 m?

00Lfs

0.001mjs

ANALOG-IN 0.0 %

STATUS [0]

B.D. 15 [ erEek [HLmr]

FLOWRATE

[tamrr | Pw [ Fs |-

sat || o1s. |[ RoFF || roff

ERROR CODE [0]

T

!_!_!_!T

L bobbbbebns

ANALOG-OUT 4,00 mA

AGCU 25.8 %

#3501

AGCD 25.7 %

PC Time

ROFF 0028 /DIS. 0000

== onine (usp coniECTion) User oD
8= e
UF TIME L £ A ZH(internal time)
FWTOTAL N s MA g
BWTOTAL of wist XMAL gt
FLOWRATE =8 /2 o
VELOCITY = 8=
ANALOG-IN ofg= = It
SATUS roff: o242 O] A
2= 2= (Momentum)
ROFF: O 2ZD 4181 %8
DIS.: dfsl ZtX|.

SAT: 0=

FS: &

E=)

CHECK: 2C
LB: X| H{E{2| A&
BD, I& AH

I-Xl

A A (Full scale)d

ERROR CODE

TRX: BD 3|2 &4
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CPU: CPU B.D.
o= =&
DSP: DSP B.D.
a ol k| 7F &KX
RTC: RTC B.D. 70 to 100 O Z(Echo)@} X7t HHg
AMCHA © L} :|
EEP: H|O|Ef H=2| BD.o| 47 60 to 70 MM o2 e of R (Echo)
bsps| 3 7+S di7| Ol A
PRM: @l&=l ol o 8 o2 UE 27| [l 2XI9IA
= .
AGCU FIZ AbE Lt Z-pathE B3|}
XS] L o3
AGC D P EARC] 0 to 60 2| &2 o R(Echo)
S PS| A 7S diy Mk *x
ROFF/DIS. ?le-xl LHQ;!(_)'\_ l:) =] O'” = & | TlOH = |T| |E
Lt Z-pathE BHZS|2}
bS| o
S|

“ROFF”: eco Warning 4 818
Bet7[of 0| 2(Eco)7t HAIZX| BEE 8%

olais EAISHCE =

- AX Az . .

_ MR s FEATE oot Y 8lo] REES BAIZ

[, A2 (commissioning)0| 2= =IC}.

- Aol ¢Z

- ¥ =7

- mo|= xA Z29 A3 AAHE 93] Chapter Il

- O s A "2 (Operations)"' & F 15}t
SR

(18) X|ZAAl (Echo)
HAESHA 2HF0| = A=K 2HRI5H7] 23

"Echo-form"& €O =tQlstet.

EEEN QNLINE (USB CONNECTION) USER MODE
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80
OH




H2Eg =%t

2-1. 7| =%t

2-1-1 T]R TZE sttt ssaen
2-1-2 CHH] ZET .ot esssssssssssssssssss st sssssnnns
2-1-3 LCD MESSAQE ......corvvvemrerrernrrercisnrissssnsssessssssesssssssssssssssssssanns
2-1-4 HD X
2-2. Commissioning software (UFWConfig)

2-2-1 T0E AT et

2-2-2 Data S ME] ST o

2-2-3 EChO-fOrm VI@WEL ...t

2-3. Oj§7] tH4=(Parameter)

2-3-1 Site data ..ot
(1) Pipe Data M7 e asnraen
(2) SENSOr DAta AT ..ot ese e e eeeeese e rsenne

(3) Fluid data AAT .ot eeeeeveseese e s sesrasens

\_/\_/\_/\_/

2-3-5 LCD diSPlay ..o seessese s sesenees

(1) BT TFH et

2-3-6 OFERET TR ot

(1) OFZE &3 THE AT e

(2) OFLED ATH 7| DFZ5 e

(3) T+8 ZT(Calibration).... oo
=

2-3-7 BT oo st




=

(1

L
Pl
bl
0
ogt
"
N
o

) =8 B s
(2) HAL HA(PUISE)  Zo.oooeereeeir et sseesesesens 2-21
(3) 2ANLOGIC) K] et sessssnsnens 2-21
2-3-8 CIX[E SAl st 2-22
(1) MY EE(Optional board)Q| AEH.....ivceeriieerire. 2-22
(2) ZEE T EFR e sssssssssenssens 2-22
(3) FEA(AAAIESS)...oueeeeeeeee e s sasens 2-22
(4) EE = (Baud rate).....eceeeeeeeee e 2-22
(5) T2 E[(PAFitY) cooeeveeeeeerreeeeeissseseeesssssssesssssseesessssessssessssssssssssssnsees 2-22
2-3-9 ORI YR s 2-23
(1) MY EE(Optional board)Q| AEf.....iveriverriene. 2-23
(2) OFEE B HA i 2-23
2-3-10 R T(LOQG) rveererreerrrereesreeeeeeseeeessseesssse st sessss s sssesssssenes 2-24
(1) 2I(LOG)ZEZ ettt eeieesse s ssss s esss s 2-24
(2) 2O DY T[Tl sssssssssnnns 2-24
2-3-11 FHAE st 2-25
(1) BAE TEQ| ettt 2-25
(2) HAE ZE T AT st 2-26
2-3-12 BlOl T|55 st 2-27
(1) RO BZF B0ttt esses s esssseens 2-27
(2) OFEE Z3 SOl et 2-27
(3) TE HA(pulse)ZE ZhOl....sessseseeeinne 2-27
(4) Firmware version ZFOl ... 2-27
(5) ROFF/DIS. COUNEET ClEAT ..oorrveeevreeeireeeeviseenesessseesesenens 2-27
(B) TH AIEE it 2-27
(7) DHIHBRHZE ZR7|Bh it ssssssnnns 2-28
2-3-13 A AED s 2-29
(1) OHZHEHEE ET et sssseneens 2-29
(2) A TE2] ot enees 2-29
(3) THOIELRF AlZh st ssssssss 2-29
(4) ID INO. ettt s et 2-29
2-4. MEj/R7 AL
2-4-1 AFER oo s 2-30

2-4-2 QB TAE et 2-31




(blank)



tHC

Jo
[a0
X

A

A 2o tisiAM

ol

T4 EXA0M . H7|

< e

38

A WARNING

UL EL
NOTE

b}

5
HE

0|

-
NS

%0
KIr

&l 2-1-1 Operation panel

Ol LCD=IE 2 2580 14 Afp&L(C,.

o
o

o
T

—

=)

|2
=

x
(=]

[l
10

KIr

FL|CF.

e
o
=

3

SFSfL|Ct.

Jol!

<

IS

i

C|AZS20] HO[X]|

LCD M2 1
2-2-1-1 7| 7|

NOTE

H

Key

(V]

2-1

IS
L|C}.

L|C}.

3

=

o
o

HA|

o

=o0| Ho|X| &
=

{0 X1

Cf
i
o

[A]
[ESC]
[ENT]




-

a8 2-1-2 YA & HwetH Het & 7| =%
7| =X o2 LCDHO| LtEtL= HO[X|= Hete = AL 282z 2 1f0]X|2
= o S A
Zdus HEg = ASHo
Startup
O
Measurement screen
s } N
Pagel. l Page2 [ESC] Page3 ‘ [ESC] Page4 ‘ [ESC] Page5 ‘ [ESC] Page6 ‘ [ESC]
[A] [A] [A] [A] [A]
— — — — —
[V] [v] (vl [v] (vl
(V]| Il
. [ESC]+[A] :UP ‘
‘ Contrast adjustment [ESC]+[¥] :DOWN
& J
1 [ENT]
Menu screen
4 2\
[ESC]
Press the keys [A]['¥] to select the main address number.
Main address selection
[Escﬂ l[ENﬂ
Press the keys [A][¥] to select the sub address number.
| Sub address selection y-g
[Escﬂ l[ENﬂ
Press [A][¥] keys to change the value of the blinking digit.
) 1-11 Press [ESC] key to move the digit to be changed to the left.
Setting value change 01/14.00 mm Press [ENT] key to move the digit to be changed to the right.
| Press the [ENT] key to enter the change(when the blinking location is the rightmost digit)
& J
o . . o "
S gte mHY| Lsto 7| OB DS B Hadla
Fig. 2-1-2 LCD =™ Mzt
2-1-2 Cj=(Contrast) =H
=21 LCD =&

SN [ESCI7|E +E M,
37| M E [v17IE FEL

LCD =S =0[7] ?IiME [A] 7|5
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2-1-3 LCD M| A|X|(messages)

HA| Mo

PROTECTION O} 7} £ 4= (parameter) &3 7|50| “ON’, “PROTECTION"C 2 MHE|0| Q=
4% O H=8 HE5 D A= Y, 07 Ha=(parameter)= HAE[X|
Qe

READ ONLY 7ML Oj/|H42 WSz 15tH, "READ ONLY"7} EA|E|1, Of7H
Has HAY 4 s

RANGE ERROR o124 Q| Hto| Zf0| M E [, "RANGE ERROR" 7} HA|E|T, Oj7jtiat
Helel ¢tez Zopgtot

ST O 740, ALE QK| 7} #*** 02 MA g1, +QMAXZL0| +10.000 I,
253 fXls o2 481, +10.0002 2tHO| HEAY = BICH
0|23t B2 +QMAX Z}S ######02 TA|E=IC}.

2-1-4 H5 S|K|
2ot A2 WA|SHY| | B2 ET 2StEICE D75 WG|

O|T0| E2HEE SiXSHAIR
H 2-1-4 25D C8)|N HXt
= LCD 7|&
M2l ONAlZICH [ 0.0L/s ] =X i
[ 0.000 m/s ]
[ENT]Z| 12| &4H [1- SITE] ol O Bt
[F-DIST 85 mm ]
(v] 7] 13| &% / [13- SYSTEM] ool o "13- SYSTEM" A EH
[A] 123 &= [ ]
[ENT] 7| 12| &% [13-1 PROTECTION] | &}9| M|&"13-1 PROTECTION" A EH
[((1)ON ]
[ENT)Z| 13| ¢ [13-1 PROTECTION] | MEi@ZE QI
[(1)ON ]
(vl 7| 1=| &% [13-1 PROTECTION] | OH7HtH4 4
[(0)OFF ]
[ENT]Z| 13| ¢ [13-1 PROTECTION] | EZZE 3fH|
[(0)OFF ]
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2-2 AOIM Y A= EQ|0{Commissioning software

/\ CAUTION

o Z4(Connection) USB #|0|£& L O0|=(noise)E I|s}7| sl, 2}0|E T 0{(ferrite core)0||
AASH= Z0| O &O|3}Lf

2-2-1 12 MM

"N (Advanced setting)"'2 MENSIH, 23 Oj7f =7} o2t ZH0| EA|=ICH

B Ufweonfie r-_”EWE
& K = | B * TR
Connection EZ-Wizard Meas. data Echo-form Viewer LOG data Cption Language
Advanced setting

11r1s|::: | [ Read ] [ Write ]

2. Flow unit i:DIST |

3. Correction b

4, Alarm

5. LCD Outside diameter

6. Analog output | |mm

Pipe material Pipe thickness Pipe sound speed

7. Contact output | 3 | | |mm |mfs

8. Digital communication Lining material Lining thickness Lining sound speed

9. Analog input | R | | |mm |mfs

10, Log Transducer type Installation method Cable length

11. Totalize | v | 9 | Im

Fluid type Fluid sound speed Fluid viscosity

12. Check | v| | |m,|"s | |E-6 m2fs

13, System Fluid density

s -

Download,/Upload

EREE OFFLINE USER MODE
= 7|5
List =EC28HO It OF
Read EX2EE TS
Write H2HO €2E
AE MY o]
OFROH(E ) QYALEC TS 0|HO| Y
S0 E oM REA 273
= HYE 4
(FEAS 278 US 7IE5HTE [2I0|E(Write)] HES 28)

2 AR 2o 273




2-2-2 BlO|E| 57 X Ml

Measuring data and status will be shown.

HE|H, SYH Ot JEf7F BA| L

ME
=

ol

"Meas.data" 7}

-

-

<0
0
KIr
A
KA

I

Hlolef 0| a2

=X
= o

o=
T

B Ufweonfie

Echo-form Viewer

Advanced setting

Option Language

LOG data

EZ-Wizard

Connection

Graph settin

Meas. data

2011/04/03 14:39:25

-+00000000 m*

00000000 m?

0.0Lfs

0,001 mfs

ANALOG-IN 0.0 %%

STATUS [0]
LB
FW

DIS.

roff

EEF

TRX

CHECK ||H-LIMIT

F.5.

ROFF

RM

Pl
C

PU

ERROR. CODE [0]

DSP

B.D.
L-LIMIT

SAT

RTC

AMALOG-OUT  4.00 mA

AGCU 25.8 %

FOTiGEFT
FIGE T
FIS'8E T
FORBEFT
FOEBEFT
FOZEE i+
FOT:EFT
FODREE+T
FOS:LEFT
FObiLEFT
FOEAE T
FOZiAEFT
FOT: 28001
FODELE b
FIS'9EHT
FOF9EiET
FOESEFT
FOZ9E b
FOTi9E T
FOOH9E T
FOS:SE+T
FORSE T
FOEISEFT
FIZ!SEHF T
FOT:SE T
FOORSE+T
FOSHHE T
FIFFEFT
FOEHFE T
FOZHE FT

AGCD 25.7 %

PC Time

ROFF 0023 / DIS. 0000

USER MODE

BB QNLINE (USB CONMECTION)

= x|

(Trend) 12§

=l gtolut EAE

HA

1

=
=

[

CE

dgj=
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2-2-3 0| 2-Z Y O0{(Echo-form Viewer)
"0|2-Z HO0{(Echo-form Viewer)" 7} MEHE|QIS [ff, Of2je} Z0| EA|=IC}

B Ufweonfie

\nd X 7 i

Connection EZ-Wizard Advanced setting Meas. data LOG data

Echo-form Viewer

GAIN UP

100
80

93 100 102 104 106 108 110 112
Transit time(us)

8 GAINDN
'
2 100
— ] 80
94 95 98 100 102 104 106 108 110 112
Transit time(us)
BB | Q[LINE (USB COMNECTION) 1JSER MODE
= [
H= s
Update M oRE £ACZE M2 OF

L& O|S(Amplitude gain)2 O|Z2| HHED &S {XISH7| ?f At522 =FPEHUL 2R/RE
2= A2 TEHQ Fil(reference) Y LTt
1| 3 (Peak) =&
70 to 100 (m2tM) | MES of A (Echo) I ¢IX]
60 to 70 (Lc2tA) | ACjR o=z Lk 0f A (Echo).
Yot RZE #45H7| {I5H0], ARIKE HBS AL Z-path 9
gHo 2 HA
0 to 60 (ZtA) e %2 o=
Yot RZE +UsH7| IS0, ARIXE HBSAHLE Z-path 2
Yoz HYG
O] Y2 YEHHOl Ao, B HHHQ Mo HYSHA| g =& UAFUCL




2-2-4 L& 21 0|0|E{(Logged Data) CIREE

A EH

— 1

"2 G|0|E(LOG data)"E

S, WE 21 HO|HE L=

i

B Ufweonfie
© X = L e
Connection EZ-Wizard Advanced setting Meas. data Echo-form Viewer
LOG data
’ Download ] ’ Open file ]

0 Llines JC5W

L

Option Language

Plot data

FWTOTAL L Show araph

— |

Downloading

C:¥sample.csv

T

Date Tme  2010/01/19 9:18:44

<

v
b

EREE OFFLINE USER MODE
B = 7|5
Download oY 0|21 =AES MEHsIH, 2o L4 27 00| Ctea2c
A|ZotCt LR 2E S ZESHHE "B 7|(Close)'HES FEA|L.
Open file PC2EHEHEH LCIREL = mds ALt
Show graph £ % OH|O|E{(Plot data)?| EIE =& HO=
XNEe @& Eioh OhE "2 #A|(Show graph)'E M &

ME oo|gf

DATE/TIME,FWTOTAL[L],BWTOTAL[L],FLOWRATE[L/min],VELOCITY[m/s], ANALOG-IN[%],STATUS,ERRC

ODE

2010/12/22 18:17:05,0000000,0000260,0.000,0.000,-25.11,64,0
2010/12/22 18:16:55,0000000,0000260,-1.144,-0.009,-25.11,0,0
2010/12/22 18:16:45,0000000,0000260,-0.915,-0.007,-25.11,0,0
2010/12/22 18:16:35,0000000,0000260,-0.688,-0.006,-25.11,0,0- - -

NOTE

HAZE E Yoty

2z Ho[Hel AR =0 2 Ztel Eel(unihy= =4 Oj7ies 278 0|t
2 (logging)tl= S Tl D7 #H=2f £10] HEE d2, Sadt Thel(unit) Ato]2]
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2-2-5 Z/M(Option)

(1) % (Sound speed)
7Ol A, Al CHR{(System unit)o| HZBIAE
gl(Metric)0|Lt FO{(English)EtRI2 & X 7hs I

A H

<
=] — O

o

A
E

B Ufweonfie

S2(Sound speed)2

L g

Connection

i

Meas. data

LOG data

£

EZ-Wizard

= g
Advanced setting Echo-form Viewer
Option

Sound speed | Flash update

Bl

EEX
©

Language

Water |

.....

Sound speed (m)s)

O P S S
I h I ] v
'

&_._
81!

i

T Rasazana;
28 30 32 34 3
Temperature (deg C)

no
[ 3 (TR T, Y
I h
[ '

System units

(®) METRIC (VENGLISH

5% 5

EIES | OFFLINE

USER MODE

(2) 22iA| Y| O] E(Flash update)

UFW-100= USBE AI(USB Communication)S E3j HYOHE YHO|Esdt= 7|=0|

O] £
N=]

L|C}.

UFW-1002| HeO|E YHO|Este= BF 71 7Mt2 CHE[EO| Z2[otAl7] BFELILY.
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2-2-6 ¢ 0{(Language)

[H
[m
Ho
il
rr
02
il

I
N
rr
|0
Hu
>
12
m
2Q
)
|
il
|O
Hu
n
riu
e
ie]
N
Hl
>
m
rir
pau]
o
ME
fo
ey
_ITI_
re

s 1.4 = i o @
| a. Od 01 9/] }‘\_ E_]i—] .data  Echo-form Viewer LOG data Option
Language

LaD/

(%) English ) Japaness ) User-defined
bin] English Japanese LUser-defined -
1 Main menu
000001 Conneckion oooo
00000z EZ-wizard ooooooo
000003 Advanced setting oooo /\
000004 Meas, data ooo
000005 Echo-farm Yiewer oooo b. gj Qjﬂ = la—oi 7+
00000s LOG data ooooo
00o0oo? Option ooooo
000005 Language oooo
I Connection
010001 LISE Connection uss00
oio00z2 R5-485 Connection R5-48500
010005 Port ooo
010004 Conneck oo
010005 Disconnect oo F
EAEE  OFFLINE LISER MODE

X|gel ¢ojof gt

—

Ot2ff 37tX| &= SO0A ¢0{(Language)E MEHSIH HA|E QO{E ™eHEICE

1.  HO{(English)
2l 0{(Japanese)
3. AKX} M9|(User-defined)

N

o o
ArEAL HolEl 20E A8, 25 o SOo{oM HAE AN E LA, HIZHO] HO|
U= BF o7b MEBELCEL 'K (save)HES +& 8% "user-definedIng”It &1t
"UFWConfig.exe"n} 0| Z2 =G0 M E=ICt “user-definedIng"ntgd 2 Moz JFE2E HAE
A 0[Lt
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2-3 O 7} B z=(Parameter)

o7 & SttE BBBHALE PC

2-3-1 Site data

ATES

ALt 471ef 7|2 = = ALk

1- SITE
LCD O HA| O§7H == 4 del /g5 4% CEE
(Default)
1-1 oD Qe = 25.00 ~ 1500.00 mm 114.00 mm
(0.985 ~ 059.055 in)
1-2 PM oo|= [ (O)USER-DEFINED (A2 X}t & 2|) (1)STEEL
(1)STEEL
(2)DUCTILE IRON (¢ A &)
(3)[RESERVE] ---
(4)COPPER (F-2])
(5)STAINLESS (AE|Ql2|A)
(6)PVC (PVC)
(7)[RESERVE] ---
(8)[RESERVE] ---
1-21 PT mo|= S 0.10 ~ 100.00 mm 3.80 mm
(0.004 ~ 3.397 in)
1-22 PSS oo|Z= 24 500 ~ 9000 m/s 3200 m/s
(*1) (1640.5 ~ 29527.5 ft/s)
1-3 LM 2to|(Lining) M= (O)USER-DEFINED (AF2Xt & 9|) (1)NONE
(1)NONE (gl&
(2)EPOXY (O ZA])
(3)MORTAR (2 2E}2)
(4)RUBBER (1.2
(5)PVC (PVC)
1-31 LT 2to|Y(Lining) S| 0.00 ~ 100.00 mm 0.00 mm
(0.000 ~ 003.397 in)
1-32 LSS 2H0| d(Lining) 2 500 ~ 9000 m/s 2480 m/s
(*2) (1640.5 ~ 29527.5 ft/s)
1-4 ™ A= 9 (1)SE104720T (1)SE104720T
1-5 PATH MK| g (1)Z-PATH (Z-Z2 £=Eh (2)V-PATH
(2V-PATH (V-ZZ #h
1-6 CL o] Zo| 0 ~ 030 m (0.0 ~ 098.4 ft) 5m
1-7 FL oN 9 (O)USER-DEFINED (AF2Xt & 9|) (1)WATER
(1)WATER (2)
(2)[RESERVE] ---
1-7.1 FLSS of 22 500 ~ 9000 m/s 1460 m/s
(*3) (1640.5 ~ 29527.5 ft/s)
1-7.2 FLVS N M= 0.01 ~ 900.00 x10°5m?2/s 1.20
(*3) (0.11 ~ 9687.52 x10°6ft2/s)
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SH Y=

100.0 ~ 9000.0 kg/m3

1000.0

7] ZECE D7 ESE S|
2 "User-defined" A EH

AL "User-defined" A&t
o
°

"User-defined" 1 EH

ro

c}.
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1) mjoj= Hiojly &3
QF Xgs 28otl, WM EX|&ls miojzo| Mzt FH, 2fF AHES ¥t oo|= M=t
HEiS =0 mioj= M2 E =0 Bl B2 "AEAL Z2|(User defined)"S HE{SH THO[Z 2

2told(lining)e| M=ot FHE 2Fetrt. 2told(lining) Mzt F=0| gl= 82 "AFEAL Hel(User
defined)"E ME4StN 20| d(lining)2| S&& 2°ddtat. Lo|Zet 210 g2 552

Chapter 3-4-30j|A] FO{ZILC}.
@) M bloly 473

a) A EfgY

SE104720TS ME4SHCY.

b) X &Y

UUHOR V-pathE MEhsts 20| BHECL HAE V-path Z2Z 98 F-DISTIF 840 AL,
F-DIST ERROR7} HEA|EICH 12{8t ZA0|= Z-path2 CjAl ARSICE
OfzHo| AL, X S0|2tE Z-pathE MEfICE

- X 40| #F
- oo[Z Lo = W{=0f, =37t g HuteX| §= 4%
2

CH2 H9E LTI o BS

=3 #e

—

) #ol2 Zo|
MA Fo|2 Zo|2 MMt ¢ AEY U Cf@ AEZ 0|2 Zo|= Zojof st
(Fllol2 Zol= MA MX| ZHHS HASH=G ALREIX| =Lt (F-DIST)

Al %%% AEoCh MES=0|M RN FRO| MEfE £ QICHH, "AFEXL FH2|(User defiend)”0f A
SH SE (2% (sound speed), 25 HE AH=(coefficient of kinematic viscosity), & = (density) 2
MEf$ICh Q1| HIOIEfE Chapter 3-4-3 (3)0 FOIZICH WE& TCHRH Metgl [, ZYRYS HE
FRYCE WS O AMEEICL

nr |= M=ot S “AFR X HO|(USER-defined)’2 MEHE|T SK7t 2Y A0, AN 2EE
SiCh PC 74 AZE ¢ojS E¢ 2o 25 Y20 IR\

m

4) AE7| MEX| He|(F-DIST)
molz, MM, fH HOIHZEE MMl &X| Z+20| ALHEC LCD 72 =X & numberlo|
<, MM dX| Z+42(F-DIST)2 LCD Cl|AEefo[e| ot Moz LtEHtCE
1- SITE

F-DIST 61.5 mm
O3, 2:3-1 M M| ZHH(F-DIST) C|aZa o] of
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2-3-3 & (Flow) T

2- 9 o9

o
LCD o4+ HA|

o 74 4=

ol | = =
23 g9l /&= 28 CIZE 2

(Default)

F.DPP

o
o
>

(1)*****'*

2-2 F.MULT

or

SZ( multiplier)

o

(2)x1

2-3 F.VUNIT

O/

2-4 F.TUNIT

oaF A|7F CHY

(25 : denominator)

(0)/sec

g Wyl ML 7

o

(1) E2%(Flow) &t
2o ALH

> 1 do

[N
_I_%I\l_ Axl-

| Xxtoz

| M I'I

2| X|(decimal point position), X|z=
tQ|(totalizing unit)e| Zstg Edff A =ICt Z|Cj
Z|0 7Xt2| == O|Ct. 7Xt2| O] &t
"HHHRHRHO| B A|=IC

H(exponent), §&F T (flow unit), XAt
w22 HHSE 25T E 285HAR. LIEtY
d%0|= LCDZtHO|

7t BAE= B
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2-3-3 29

3-EY
LCD O | &EA O 7H B == 23 el /U g5 CIZEQ| @
(Default)
3-1 ZSET g™ =23 -99999 ~ 999999 0.0
(2EE CHRI7H AL E)
3-2 SCOR AW HY 00.001 ~ 20.000 1.000
3-3 LCUT 22228 3H 0 ~ 999999 0.0
(MHE B9t AL8E)
3-4 FILTER =4 %E{ 0to 120 s 15s
ES BB RS E 7| LR DU B S S{A STt
(Y™ EH( Zero point correction)
ZHZOM QIM(off-set)S HHBHE Z7F U ALZIO| AEITE
(2)Am 7 (Span correction)
R4 A%0) Qs ZHZt0] #HE 4 Uck
2 2 C1gol ZAoz Yojzch
(EE 2o ) = (2™ EF)x (FE o) + (B EF)

&l 2-3-3 E™ZO B ZE Afo|e] AE LiEfH

Zero shift correction

T2l 2-3-3 ™ 2™ ZF AFO|o| ZHA|

(3) EE22-=28 ZCTHFlow volume cutoff)
QY SHPEHEY A AW B 0/2)0] Mzt “Low cut value’ STt e HL'0"G20| LItEIC
(4) =3 ZE(Output filter)
TE ol T WY AQ 8 5H0| 0 %S TNHE O AREE AlZIoE EHHC R 5%
ol AA HastH, EE 482 7ML EN Za|(dampening)E k4 & £UCH AHAHCZ £,
g2E 282 3717l A2 =80 tist HalE =5tA BHSotA oot
23 tele ol 8 "= 0-120Z0|Ct
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-
N

S 0
w30 o) t R
2| = = Q o o 8
u 2 < =) =) o o —
KO O
Rl olo
i S e
e 5 5 SR
== ok oF
P~ O O 9L|L9 NS
oF A A v U °
o 2 o Z
o m_u/owmm/onWN%%% g
KO HoONBHoONBOO%.__A.o% :
Rl S od g aogdo Mo o
<
(4]
(@)]
e
>
£
x
0 ©
Tk e s
il W NS
= KO L T
> O =)
= B & K
L Z
& S =R
— o L H 2 > X
™ o o) > 3 5 <
IH [a'a) o = T — =
I
=
—~ N
5 |+ o o o o |y
= < < < < < <

St7| RleiM= 7

4

0
Tl

oju

"HOLD" (A (B.D)L}7| O] 9

H 2-3-40f LtEfEHCE DFO[
= LtEFHHCY.

Current output set as flowrate 0.

Hold
20.0mA
20.8mA

H 2-3-40] LtERLHC
2-16

7o
HA L=
28

4

=
=

=
=

.l

o

S
Qmax of analog span

(6-2 AO.S20)

Hold
0

= O==¢l (ROFF) 29

A
(s

)

2

(

H2-3-4 B.D. / ROFFe| 2HHEH™

0| 4 A1 (ROFF) ©f
(O)HOLD
(3)BURN OUT

(1)0%
(2)100%




o] 2380| 7HsotLt.

I

(e 3=]
=0

, I SHAH|(Hi-Limit) 9 & 3HA|(Lo-Limit)

o
e

3

ol -
A -

o] 280

I

0

oF
=

ol

ol
+<

A7t o,

(O]
g =
= S
S P
T S
= =
£ £
— =
T S
)
@
o o
w S
0
m =
7 8
7]
= —
= S
- U
T 2
<
N
ﬂmo
o

gl 2-3-4 Mot 48
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2-3-5 LCD C|AZ 0]

5- LCD
LCD O | &EA O 7H B == a4 "ol /&5 473 CIZE &
(Default)
5-1 LCD.1U LCD Page 1 upper line (O)FLOWRATE 0)
(L)VELOCITY
(2)FW TOTAL
(3)BW TOTAL
(4)STATUS
(5)ANALOG INPUT
(6)ROFF CNT
(7)DIS. CNT
(8)GAIN U
(9)GAIN D
(10)DATE
(L1)TIME
5-2 LCD.1L LCD Page 1 lower line 5-11F 5 1)
5-3 LCD.2U LCD Page 2 upper line 5-11F =¢ 2)
5-4 LCD.2L LCD Page 2 lower line 5-11F =¢ (3)
5-5 LCD.3U LCD Page 3 upper line 5-11F =¢ 4)
5-6 LCD.3L LCD Page 3 lower line 5-11F =¢ (5)
5-7 LCD.4U LCD Page 4 upper line 5-11F =¢ (6)
5-8 LCD.AL LCD Page 4 lower line 5-11F =¢ 7)
5-9 LCD.5U LCD Page 5 upper line 5-11F =¢ (8)
5-10 LCD.5L LCD Page 5 lower line 5-11F =¢ 9)
5-11 LCD.6U LCD Page 6 upper line 5-11F =¢ (10)
5-12 LCD.6L LCD Page 6 lower line 5-11t ¢ (11)
HEE HEG7| AdiMe 7| 2o R M B E oSt}
B 29 HA| OfA|
(0O)FLOWRATE o [ 0.0 L/s ]
(1)VELOCITY 85 [ 0.000 m/s ]
(2FW TOTAL Forward flow totalized value [+00000000 L ]
(3)BW TOTAL = (Backward) M4 Zf(totalized value) [-00000000 L ]
(4)STATUS MEjRE [STO00000000000 ]
(5)ANALOG INPUT ofgz=1 ¢H= [ 0 % ]
(6)ROFF CNT ROFF Q'ty [ROFF 0000 ]
(7)DIS. CNT DIS. Q'ty [DIS. 0000 ]
(8)GAIN U UP Gain amplitude [AGCU 300% ]
(9)GAIN D DN Gain amplitude [AGCD 300% 1
(10)DATE =R (YY/MM/DD) [2011/01/01 ]
(11)TIME AlZE (hh:mm:ss) [ 00:00:00 ]
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Ol A HO|X|(pagel)O| HA|EICL [AlV]Z|E +2H =2HO|
=]

Eich 12 2355 2% U BT M2 HOECH

Startup

E ESC ESC ESC ESC
Pagel l ] Page2 [ SC][ ] Page3 [ ][A] Page4 [ ] A Page5 [ ][ ] Page6 [ ]
LCD.1U [—> LCD.2U —_— LCD.3U —_— LCD.4U Q LCD.5U e LCD.6U

Lepil | fwvy | Lcb2L | ‘fwy || LepsL | [w) | LCDAL | | ‘fw] LCDSL | Tw] | LCDeL
V1| ]
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2-3-6 OIEF2 =Y
6- ANALOG-OUT

LCD O+ HA| O 71 & == 43 e/ g5 43 CIZEE &
(Default)
6-1 AO.S04 AmA = -99999 ~ 999999 0.0
(BEE EHR7H ALZE)
6-2 AO.S20 20mA =& -99999 ~ 999999 100.0
(AN™E| CIQI7} AFRE)
6-3 AO.FS Fit analog span (0)OFF (0)OFF
(1)ON
6-4 AO.CO4 4mA output calibration 3.500 to 4.500 mA 4,000
6-5 AO.C20 20mA output calibration 19.000 to 21.000 mA 20.000
H2EE B *IshM e 7] ZELE O/ B3 E SiASHC)
L otg2 =3 MH 473
4mA =3 HLLo/4mA0]| CHSH R &
20mA =3 @ HIL9| 20mA0] CHS FAUH
\
20mA
FU A
4mA
4amA =9 20mA =
Flowrate
a2l 2-3-6-1 Ofd21 =3 1jH
(2 ofg= #He 2% YIs
“Fit analog span” 7|50| 7Tl Z2("'ON"), ZHHel= dHE #e WE FNsHeCh
"Fit analog span" 7|s& & ZR('OFF "), ZEHLI= -30m/s ~ +30m/s o] RLHLZ HHEC
+30m/s f — LCD %A #
20mA =¢ SEELINCT = o= R =
4mA = EEE
Full scale)
-30m/s: =
OFF (Default) ON
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a2l 2-3-6-2 of
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(B) Ofg2 1 =2 FAZT(calibration)
of= 1 &2o| 'PAXH(Calibration)2 M| ZAFO| o8} A& E|0f FEHEICH 2Lt TR AL, ofgfo] Mkt
et ‘L= (Calibration)'0] £%E 4= UCk

a) LCD & Atgst '+ 4 =H (Calibration)’
MK, 4mA =% HE D E(adjustment edit mode)E AMUMTICt 4mAS| T = OfLZ] £ ZEQM S| =

LUO|CE MJALL 7|Et=TE O|83t0 £ MF U2 &

HYZES ZIYSIH 20mA £ o2 3 ZEO|N S| o[tk MEALL 7|EHETE 0| 83t0] ga Mg

=
S ZNOD, FHYUS YAULL O|HOR of2] F THES ARCL

b) UFW Config softwareE At23%t ' A =7 (Calibration)’ ghH
Check "1 AZXH (Calibration)” AHKFZ2 K3 EA|Z 3t 3, [Calibration]#{£S =20 C}2a} 262 HA|X|7}
LIEHACE [OK] HHES 2E/TiCh

=2 =2 71

Warnie

‘j Do vou want to calibrate analog output?
£ Warning: ;
Flowmeter will leave normal output mode and output simulated value.
“ou muzt remove flowmeter from contral loop.

Current setting [4.000 m#A, 20000 mA]

Gancel

EoM E8E= gholch F/ALL Z|IEt=E O|&0t0l &8 HR Us FE5tL,

Analoeg output 4 00mA

Input actual current value(ma).

f2.000]

20mAQ] MELE ofgE £ mEO|A ZE Zo|oh MEAL J|EERE 0|80 £ ME U2

—
=
8ot 5YUS YEICh o|= [OK HES S&elCt

[

Input actual current value(ma).

J20.000

O|Zd2o 2 ofg21 =3 'PZ XY (Calibration)'g OFXICE

2-22



2-3-7 ¥ &= (Contact output)
7- CONTACT-OUT

LCD Ol | #A| OH 71 2 =~ 23 9l /g3 2% CIZE @
(Default)
7-1 CO.TYPE HE =9 (0)BREAK (0O)BREAK
(1)MAKE
(2)FW-PULSE
(3)BW-PULSE
(4)ROFF
(5)B.
(6)B.D. OR ROFF
(7)H-LIMIT (U-LIMIT)
(8)L-LIMIT
(9)FW-DIRECT
7-2 CO.PW MA HA(pulse) = (0)20ms (0)20ms
(1)100ms
(2)500ms
(3)1000ms
7-3 CO.INV =2 EX]| () )OFF (0)OFF
(Logic inversion) (1)0O
2ES BB fIsiME 7| =&ez D/ B & ATt
Q) B =3 AN
=Y A2 O3 oA dEY = At
e ELE
(0)BREAK T o
(1)MAKE wAE g s
(2)FW-PULSE (=8t g2k A HA =3 : Forward flow totalized pulse output)

A S o 1T
2w ol MM A

(pulse) =24 2t

The contact closes once each time the totalized count in the forward flow direction

(3)BW-PULSE

(6)B.D. OR ROFF

(7)H-LIMIT (U-LIMIT)

fd
o
X
=
©
©
]
3
| =
£3




AHtSE S E(For backward flow)of 2tst
(8)L-LIMIT X St (lower limit) Z+S BFHEA|F|X| 2

AHtSE S E(For backward flow)of 25t
(9)FW-DIRECT 70| sdeto| SEY 4%, uiE o
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(2) ML HA(Pulse) &

HMHE ==20| FW-PULS(forward flow totalized pulse output)L} BW-PULSE(backward flow totalized pulse output)Z
MHEIQUS Of, A BA(pulse) 22 F 2-3-70| LIEFL ZHojlA] AE4E|OfOF bt
NOTE

=

o £E2 1asl0) MA BA(pulse) B MEISICE HA(pulse)o| E 'a'df
T A (pulse)o| 7424 b7} Of2fo] Q20| BOl= HMY a<=b J} HEE HACYES MHaL

=2 O

H 2-3-7 WA (Pulse) Z1p X[ =g a b
TA(Pulse)E | AT £38 g
] a<=b
20ms 25 pulses/sec. 4‘
100ms 5 pulses/sec.
500ms 1 pulses/sec.
1000ms 0.5 pulses/sec.

(3) 2% EX|(Logic inversion)

AR E ZZ|(contact logic)2 EX[EICH (a'0] &7Y0| OFFE|0f R_AALE b7 ONEE E|0f US U Z4E4 E(contact)7}
SOt} )
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2-3-8 C|X|& E4l(Digital communication)

NOTE

CIX 8 S42 A= AFO|CE

8- DIGITAL-OUT

LCD O+ HA| 0K 7 2 == CIZEE 2
(Default)

8-1 DO.OPTION CIX2 EA EEO| AME{ -

8-2 DO.TYPE T=2EE 0)MODBUS-RTU (0)

8-3 DO.ADRS MODBUS 0
slave address

8-4 DO.BPS MODBUS (2)19200BPS
baud rate

8-5 DO.PRTY MODBUS (O)NONE
parity

HEE Hgs| M= 7| 2% 7 Hs 2E5E Sl KBt

o o
CIXIE SA9 MEA| thet Y

—

1) CXE S 229 Y

—~

RS-485 4l HETF =M 0| FAL|O AS L, "RS-485" 7+ HOIC). JFX| s 4

(2 ZZEE EtY
MODBUS-RTUGH Metgt & Qe

(3) =& MH(Address setting)

ZH(Column)0i| 2|3l £e2fo|= C|HtO|
(4) M4 &= M7 (Baud rate setting)
ey (Baud rate)= OFAE| C|HFO|A(Master Device)@t X|sljoF &t

A

5) m{2|E| A™(Parity setting)

ol 2| E|( Parlty = OFAE C|HFO|A(Master Device)@F X|s0F &t

2
€ IslChapter3-3-5 CIXE &

(Slave device address)7} A& !,




2-3-9 O 21 A= (Analog input)

9- ANALOG-IN
LCD O HA| 0K 7 2 == 49 "ol /g5 28 CEE &
(Default)
9-1 ALOPTION Status of Analog-input (O)NONE -
board (1)AIN
9-2 ALTYPE Analog input format (0)% (0)%
(L)mA
9-3 ALCO4 4mA input calibration (O)FINISH (O)FINISH
(1)CAL.
(2)FACTORY
9-4 ALC20 20mA input calibration (O)FINISH (O)FINISH
(1)CAL.
(2)FACTORY
AES BB fIsiME 7| =&ez O/ B & STt}

(1) o =21 =™ HE(Board)Q| 2FEH
Ofg2a 28 EEJt 280 FAE AS B2 "AIN'0| BA|Z AO|H, DX g 4% "None"0| EA|EICE

(2 Otz U™ A
MEHSH £ QI CHOIL % B2 mAJ} QUCH %EFQ|J} MEHEl ZH2, 0% = 4mA and 100% = 20mA.

(3) ofg=2 A=A w7H(calibration)
Otg2a £3o| wF(Calibration)2 MZ=AO| 23 AF=[0f MZEECE DLt s ZL, of2fe] EAE tat

' M(Calibration)0| =3HE %= QIC}

) LCD O 52 Atg3t ‘1 (Calibration)’
Ol /7 ALCO40|AM "CAL"O| ofg21 ut &) MEfE O, 2X= AtO|E LHO|AM 4mAQ| 3 i HYSICh O
ALC20 O A "CAL"O| ofg21 ut obj MEfE [, 20mAE SUSHA 2UH 72 2FICL & 42 25 23
7ol M2 A2 QA "FACTORY'ES MEHSIAMA|IR.

b) UFW Config softwareE A3t ‘W 7d(Calibration) Bt

"W d(Calibration)" MAIE N3 EA|E 3L} Of2fel 4mA O 21 =t

N

to| "CAL.O| OflF0flM {1EHE|TH,

mom

of2fel 4mA Ot 21 ¥ Mw7F EAE|L, OKHES +EH 2F0| 2= ElCt
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Gonfirmation

9 Please input 4m# into an analog input port. Then click [OK] bution.
.

Cance|

AmAQ| EgerEnt DFAVEX| 2, 20mA WM E 242 HXtZ FIMEICE

X7|3HE 2|5t OK HEZS L£21 "FACTORY'E MEHDH

L
C

b
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2-3-10 £1(Log)

10- LOG
LCD ol | EA| Oj7H g1 Y Yo/ g8 ¥y |CBE
(Default)
10-1 INTERVAL 7| 7+24(Log interval) 0 to 3600 sec 60 s
12-2 LOGINIT Log area initialize (O)NO (O)NO
command (1)YES
482 d

B3| RloiME 7| =22 g B2 5 SHASHC.

7|2 0|E{(log data)i= 680007H0] S2O| LMot AIZHS EHS0l MAED S LA, AIZHO)
= glojEs |

A R HEe|o 7[FECLH 7|F = FEA7 HME EHiE2(0] olsi FX|EICH
680002t =2| 7|= HIO|HE =5IRES 82 7t e Hlo|E 7t £|A gfeE FHOoTICH
CSV&AlO 2 UFW Config AZEQ|0|2 £3}0] 7|2& [0|E7} MLEC]

NOTE

7|% & HIolHE ®/XI5H7] floh AH8ot= W5 2l& HiEZ[el 5
"X BiE 2| BE"(B)f|F2[S5tAI7] BHELICH

o7 28 OO = 7[=(logging) 7|52 ASECh 2X
o
=

o]=]
rlo
12
(Oa]
[
o
-
i
—
@)
w)
2

x|
MHCEQ AtOlo] EUXIE mst7| Q8 7| 2EY

(1) 21(Log) 7t4 HH

21 7172 0~3600%2 HHE 4 UCL 00 MY FL, 50| Yxr}

(2) 2(log) Y =7|=t

"21PAXT|3HLog area initialize command)"7t “Yes'2 M™MEH, BE FAO| 7| F0| ALK EIC.
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2-3-11 X 4K(Totalizing)

11- TOTALIZE

LCD Oj| HA| OH 71 2 =~ 28 g9l /2= 438 CIZ2E @
(Default)
11-1 T.DPP HE aaF 9| (Q)Frrn R
(Total decimal point (Q)Fxwwnkx *
position) (2)FxwHk %k
11-2 T.MUL MH| &2 (O)u [1E-6] @)1
(Total multiplier) (1)m [1E-3]
(2)x1
(3)k [1E3]
(4M [1E6]
11-3 T.UNIT A £HQ|(Total units) O)L (O)L
L)m3
(29
(3t
@ft?
(5)bbl
(6)gal
(7)acf
11-4 T.FWPRESET HMYf(Forward)dd 4t 00000000 to 99999999 0
(Selected unit will be used)
11-5 T.BWPRESET 0| (Backward)d™ Zf 00000000 to 99999999 0
(Selected unit will be used)
11-6 PRESET AME HH (O)NO (O)NO
(L)YES
MHS HAHSY| YsME 7| ZHOR IS BSE SRS
NOTE

7|Z & HIOIHE ®/XISH7| Rl Ar&dts LUF

HiE 2| ZE"®)0f 2 StA|Z] BFEHLICH

2|& HiE 2o =

Mo OF 5 14QIL|C} LCDO]| "K

o
—

(1) B4 £l 47
MAZHe ZH, 24 K|, Kl L MACIS|oL AT M 2t 8xj2lo] M4z KBECE 90| oS
Fo| st ZR, A8SH7| O[HO| LE 7|2 HO|ES ARBiCt.

HA(Pulse) A7 OfA|

1m3/pulse
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111 HH 248 91K O LCD A
11-2 XK &2 @x1 +00000000 m?
113 FH £Hg Lm?

0.1m3/pulse
11-1 ©®H 23 K] (L) * LCD EA|
11-2 ®H &4 @)x1 +0000000. 0 m?
113 HAH £ (1)m?

10m3/pulse
11-1 ©®H 2H K] (2)FHHwx x* LCD EA|
11-2 ®H &= (3)k [x10°] +000000. 00 10° m°
113 FH B9 (L)m?

NOTE

1L o
=8 22 o Hib gel 7IRE

2

(count-up)e| == ZX|otC). 2Lt Z[O EA9 HE2

(2) ™AE ZgE AP A ™ (Totalizing value presets)

"M A HE (Preset command)” O “Yes"2 A™E 4

preset value)'2} "O|™ A7 Zr(Backward preset value)”g}

g 2 "Hak 43" 4f(Forward
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2-3-12 {3 7|s(Check function)

12- CHECK
LCD O | #A| O 71 £ == 23 e/ g3 2% CIZ2E @
(Default)

12-1 FLW.CHK AlEQO|M Qe A nE (0)OFF (0)OFF
(1)ON

12-1.1 FLW.VAL A B oM §& -99999 ~ 999999 0.0
(Selected unit will be used)

12-2 AO.CHK Otz =3 M4 nc (0)OFF (0)OFF
(1)ON

12-2.1 AO.VAL ofg=z=1 =3 Zf 3.800 ~ 20.500 mA 4.000 mA

12-3 PLS.CHK = ¥ A HHRCS (0)OFF (0)OFF
(1)ON

12-31 PLS.VAL = M EA £ 0~ 25Hz 0

12-4 FIRMWARE oo HA Display only \/* Fxk

12-5 R/D CLEAR ROFF/DIS. 7}2H x=7|3} ¥H (OONO (O)ONO
(1)YES

12-6 RESTART N AR HH (OONO (O)ONO
(1)YES

12-7 INITIALIZE Oj7lHs 7|3 HHY (OONO (O)ONO
(1)YES

28s B85 o= 7] =2z s 25 S{A St

(*1) M3E QI 2ZE o= HYAS Z I 7|2XoE AXECt

(1) AIB3OIN |2 M

"A|EY 0| 92F MADE (Simulated flow check mode)'7F A 3H(Yes)E| ¥, £ 7L AIE20|M o2 LN =IC
9oz ojdz =3 e MHZHS 0IE & 9Ir}

T =3 = =
2 ofdz1 = *E=l MA
"ot 21 =3 MZAEE(Analog output check mode)"7t € 3H(Yes)E|H, OS2 MAS ol A9|o| HAG e

SHEYLE OFEZ2O HAE AlZE0|d REZ X1 2YStErh

(B) =3 ®F™ ™A FZContact pulse output check

o EHA 7‘*7"E':(Contact pulse output check mode)" 7} %g§}(Yes)EIE, HAMAS Qo WA 47}
|

T

d
r|r iR}

0

(4) "ol HH

=0 HH(Firmware version)S zHolgt 4= QIC}|
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(5) ROFF/DIS. 7}t2H =7|3}

"ROFF/DIS. 7}2E Z7|3} H& (ROFF/DIS. counter clear command)" 0] 2Hd3H(Yes) x| ™, ROFFL}

88lj(Disturbance)e| 7| 2712 E7} X7|3t=ICt

6) A Al

"X ARt HZ(Restart command)'0| =} (Yes)T|H, S AH 7L X A|ZH=IC

@) UH7HE|4‘— 27|zt

"Of 7S X7|5F E 2 (Parameter initialize command)' 7} EHASHYES)E|H, R E Oj7/#H$= CIZE

x7|3}gC}.
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2-3-13 A|AE(System)
13- SYSTEM

LCD Olw | ®A| O 7H £ == 247 Hel /g2 238 CIZEE ¢
(Default)
13-1 PROTECTION O2tHE B35 (0)OFF (1)ON
(1)ON
13-2 SYSUNIT A|AE C (O)METRIC (0)METRIC
(1)ENGLISH
13-3 DATE.FMT IR A (0)YYMMDD (0)YYMMDD
(1)MMDDYY
(2)DDMMYY
13-4 DATE.SEP R 8 0)/ 0)/
1)-
).
13-5 DATE = 00/01/01 ~ 99/12/31 -
13-6 TIME A2t 00:00:00 ~ 23:59:59 -
13-7 ID NO. ID No. 00000 ~ 99999 00000
13-8 CODE CODE 0000 ~ 9999 -
2EE HESH| SiME 7| RECZ D/ B S Sl HTtC)

1) o7 E=

A7 AKX Qe HAR0|= "Of7f 4 ES(Parameter protection)' 7} ZA| EA43H"ON")E
"OFF"Z|0 RUO{OF SHCt Of7HRHE WFstn =
O

Of7iH 4 HE XS 2l "7 2=

78
HASH7| QSHA, Oj7iHs B HAXo0|

(Parameter protection)" & CtA| Zd 3"

2-3-13= EFQ| AfOlo| YX|E HO{FELCY

Ot HojTte|E MEie &= UCh &
H 2-3-14 ©2| O4S

0| Ef & F 0

mm inch

m ft

m/s ft/s
x10°m?/s x10-6ft?/s

(3) EWet AlZh 27

21 H|o|E o EMet AlZHo| AHEE

(4) ID No. &7

2tzto| 22| No. AlHSTIL Tt A2, o

A" EReE AlZhS 8ot 2R BEA| @41

ct.

S48 MHY & Ak o7lolN 4

25 2.

W AlZH2
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2-4 AMEj/RE AE

2-4-1 AE|
=98 ¢H HE HO|=

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8

0 0 0 0 B.D. LB CHECK H-LIMIT

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

L-LIMIT FW F.S. MC SAT DIS. ROFF roff

=5 29 LCD

roff o2 ZEE YI5HA = ZHE(momentum)0| HHE FL2, -

"1'0| HA|E

ROFF o2 oj=dl ZR7F #AIE M, "1"0] ®AIE. [ R]
[ ]

DIS. 2+3l(Disturbance) [ D]

=8 /M0 7|2, o2& == 7|EF 2H7F HXIE. gl HA [ ]
7|50 SHStE d% "10] BAIE.

SAT T4l Mo ool ZotE O, "1"0] #A|E. [ S]
[ ]

MC X2 AE -

F.S. HE5E Y/E =5t 4% "1"0| #A|EICL [ FS ]
Flickering with F.S. mark
and FS value.

FW Q0| W0l =YHY F2, "1 0| EAE. -

L-LIMIT Stot ZEF YE o, "1'0] BAIE. -

H-LIMIT et ZEI 48 o, "1'0] BAIE. -

CHECK Hd A3 & & O, "1" o] EAIE. [ Cl
[ ]

LB HiE{2| H2O0| ZS W, "1"0] EAIE. [ ]
[ B]

B.D. ZHd| ZHOf(B.D.) [ E]

Offd TFHIS| nF0| Y F2 "1"0] EAIE. XtApt *F [ ]
L2 28 ICET EAIE.

i
Chg2 LCD C|2Z20]9] 2F HHO| EALZl= ZAt2| =AMO|Ct

E>C>R>D>S
B ZE O A

AFEH LCD

A
=3

DIS. [STO00000000100

]

BIT11 ~ BITO "0" O|Lt "1"2
k=]

It=2 BITI1IEE A|ZESHL,

LtEHCY.

BITOZ ELtC.
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2-4-2 of|3] RE
o) REo| AE} HA

< Ef LCD 29
TRX error Pagel 0|8 B (Error numbern = A2 2¢
[ERR-01 E] 0l&f ZE(Error code)= 3IE0| 2
[TRX ]
Page2 - Page6 E EAlE ACHaOIOlA 2% 2o =gl
[+00000000 L E]
[-00000000 L ]
olgi IE =&
Breakdown
PRM EEP RTC DSP CPU TRX ES gl
Part
ID No. 32 16 8 4 2 1 B.D. = BreakDown
Error code
Transmitting and Receiving
ERR- | 1 1 7
Circuit B.D.
ERR- 2 2 CPU B.D.
ERR- 4 4 DSP B.D.
ERR- 8 8 RTCRAM B.D.
ERR- | 16 16 EEPROM B.D.
ERR- | 32 32 Inputted Data Error
Example of Composite Error Codes
DSP &
ERR- 6 4 2
CPU B.D.
EEP &
ERR- | 20 16 4
DSP B.D.
TRX &
ERR- | 33 32 1
PRM B.D.
oto| & o
TRX gl Rt ZNE S & =4
CPU CPU ZICH A}
DSP DSP TGt ZHqf
RTC L& A|A(Internal clock) ZXIEF Z 0}
EEP ool mzel 478 TITH At
PRM Oj7f == o7t X[ E.

of 744 oflzfel of -
- BT SN

=

7
9l

mo|ze| Wig kol =2l ot

g =g
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Chapter 3

A B 2 HA

77
TR
e

IR WEO
o0 iwa W
.A =R N AR

XLH.f DO#H:.A‘H

HL123456

m:._ I A

AN A AN AN AN AN

o
™M

o
Rl
G
O
KI-
_A

(To]
1
o

R iR
=0 o ) &
PERT RS
NroNr B %

— AN M <F O
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3-1. B+ U HA

20 o = = o R () —~
W Gy S KO _ H n 2
= = o M W o N ogr R
S H H K o T r
) n RS LX ﬂ w < op KK
H <k ny oo . m .__mu - o oq B0 o7 m m_w
= — Ko < = & 30 RN =
ic N K —_— M o 3 = X
ol (1 ol oF L= S . - Lo Ll -
A - HiI o Nkl [u) I oo MoX
M 6 K = =} KO s I U =1 i
o % L B - - ° L m O o K o ®
ol o B ol o) [=E N o oo - Moot & W
i oF o g <o i g &
O ok e e mum_w .“_-].I.A__ < 7 5A_|nh_ot
o %o ~ il m -~ X B o op ., M
N s l 5 S - 2k KO w <o
o i B 4 X ® O N X
ok 5. K 3 . T wm o M S on 10~
% O =0 d Hy wmE - 0 OO o g0 =
©3S o - 3 . W= 1N A 5 5 W
[ x T = = W7 H 3 N o H
P2 K0 ) _M <l H I i K gd ol _% _ &
R 7 % sty o W = = ST KD
~ X 0 ~ > K5 = 7 i e T
Lo =5 o ol  of R g O o500 X
A K TiE o oh — 0 01 N R, HO
.__L .rH_ — ur hd o .A_l =__=._ ™ .__n.__. _._._._ — L_n_ M DO —
I X B = _ ;o = T
* of T S 9 i I T O _ o o { o <I L
R N &l = = n = < o Kl T T -+ - 00 T T
L -3 = S wm o0 gl T o
g o N o HMEdOL oo N o o
kRl 0 ..M..U F o K o N mm T O - Kk DR o = m o
R, o oK N s R N Wy m T owmKom
e x| YfwElow k=BTl W 43 B s Xal
.T.A.m.wr__m ok Ko R e~V IH i _ﬂ:ou_mm < =" A
A H_AI K0 2 UJ _I__m o o___._ Al ol I_.q - n 0 o _uﬁ_ _A._ o_=._ = =<
UM gl % F Zgwan Fo W LW gy o8 D
TS o____ = M A_ TR R S A U N S = R E <+
N - jo 1] _ I P LN —
LXT R A Hopw W wdrsupl oW Wﬁ_vu_m_.:mm xom_wrxa
S, M 4w o WONK®INRpg oS F g
A= S 5 PO (d W dokoor X H o 4 ~ W oo D O g
mo ! o = W.vl A ~ < A A <1 o O”_ o © L |_ ~ H ™ m
WK WI(ER DO ® __ L NHRDT oz W AT oAy MDD
g dog M <ok A w Mmoo RE ™M@ 3 NET Tk D Ll
o = T < .| uxw o wR_ M@ X 0% — oo < K
o 2 T : I X dr Koo o O g o g W o Y o HE
k%m0 < ok Moo U L 2ol of DR0BR Q8
o - S5TR BT HZTECH sk mMAwrtw 338
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Mo
1o
ol
FJ*B ]IZ
Pl
to

() MY 3= FX
Mol 32 Tzl 2 F9 2L HWFE 40 ° Cco| RIToA o 10 A 25 £HES Zech ™A
3= T2 UF & 2EIMe =Hof olai ZYECt ditMoz, FH 257t 10 °CH d&E
M oz +Ho| Hot & ZWez odEn, Hol2 F| 27t 10 °ceol #4g o =Ho| F
HiZ} Zle JWoZ o &EIct
4) =%
Cte2 230 RTAHQ 3o AEEls foIct ZF £=E2 2Y 3o Mmat CrEct UstE
2HOIsty| e H7IMe2 2&E AMELCH 29, ot E= J|E EXM7t dHEEH TME /5!
Tokyo Keiki EEAtol|H EolstiA|2. (AHX| te™ 1P 24 ds0l &% 2 = ih
2%l 24
(between ;aesfazgcgrzr:jgthe cover) Eo|e e
Cable gland packing EPDM
USB connector packing EPDM

Sz QIEt 7t mZYX mSHE AUxst WF TR 2ZE EEs6t7] s oel 2xE

o

UELICH HIH £4 o|efol, T 2telo] & T3 MHlolM LdEls ngh Y #30M 7150
o =
—

o A7t

z0
[0}
o
Hu
_|
o
(@)
a1
<
~
@D
2
I}
M
N
Il
o
I
>
LQ
El
]
H
0
rm
o

(6) 2I& HHE{2| (K& 2f I HlolE| e HZE2| 7I5)
Mirgtg A8stn 21 ololH W HEZElet 2§ ™XIE of 5 Ho| &
DLIE{0| LHEILHE "B"EA| (HHEIE| £F d1) EAlol| Fo|& 7|20[4A|
242 fxlstn CIOIEE 753t |Q St [THEkA
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/A\ WARNING

1. X|YE HHE2IE AL st

2. tiEf2lo] &=(+)2t 3 ()2l B2 ToleheIE E0i, B4 EMNR XaISHAHL
OHE 3% 4 AL 2X))

3. HIE{2IE S7Tstx| OHAAIL.

4. FFHT §3()2 227 FHlsto] At

5. HiE2IE m7|8 B2, BMe mlsty| flstod A8 MXIE SHIEA HYIHMAIR.

/\ CAUTION

HIEAZI7F 40|t #HEE £ ooz HIEEIE Hoi Ea|X| oAl

2l& HHE2| ALY

oM T
-l o L

HHEL 2| Al

Coin-type Lithium battery
Model: CR2450
Rating: 3V, 600 mAh

Po

T y
CR2450 battery ri
sitive (+) terminal \

Battery holder

XB'
/
% ‘
1 &
3|l
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3-2 LWk ALF

3-2-1 A
£ S #|(Fluids) SZ9| & ZIHoZ MEHO| U RAl

(H, o, A8, M, S, &0k 8)

2 He -20°C ~ +60°C
Note:1) &20|MT M87ts

2) 2#9| &<, -10°Cto +50°C
E} = (Turbidity) 10000 mg/L L} 1 O[5l: Note) 7|ZE &g oHF
HH&= M=z 4o susE, &z PVC, FRPM &

ZSLE SHHSHAH Fatete XH;'_QI o
Note) IHO|Zo| M=ot AEHof M2t M FHE M2 = ¢l
WE A&Lch

24 DN25mm ~ DN600mm

Li=(Lining) IS.El2 O|EA|, RE2EIE &
Note) LHEd2 7|2 uto|= ol 25tH Fatzlo{ok &

EHH2 SF ST :-30m/s ~+30m/s
=73 PATH 1 PATH
5d F7| 1%
53 dc DN 25 ~ 40mm +2.5%(*) o 5

1misELCH 2 f50ME £0.025() mis  (*) A7l w2t CHE

DN 50 ~ 90mm +2.0% o HS
1m/sECt Y2 |%0|ME £0.020 m/s

DN 100 ~ 250mm +1.5%9| s
1m/sECt %2 R&0|ME £0.015m/s

DN 300 ~ 600mm +1.0%2] 5. 1m/sECH ¥ {L0M= £0.010 m/s

8= M(Repeatability) +0.5%

S ¥ 2|(Range ability) | 1: 300

1) MY RK9| 4¥o 42

2) B85 YH™E 8 L =& AE RF ZE20t(Profie)0| L

3) M=gdxlel =70l 2olsto HEH

F d4 20 "HA(Pulse)7t AIZHRIE TS

78 TEXIH

(CE marking)

EMC Directive 2004/108/EC
Harmonized Standard / EN61326-1:2006 + EN61326-2-3:2006
Separation into group / Group I, Division into classes / Class A
Location intended for use / In industrial locations
Low Voltage Directive 2006/95/EC
Harmonized Standard / IEC61010-1:2010
Over voltage category Il, Pollution degree II, Altitude up to 2000m

Long-term temporary overvoltage of 1200V

Short-term temporary overvoltage of 250V
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3-2-2 EA(Main unit)

=T &

718254 7] B

A 5 1

=9 J& A T %

&9 32 4 -20mA, 20.8 mA A7t HAStE A9
o 38 §3 A3 600Q, 2 =9

A 3 +0.2% F.S.

@A A ZHe AL ©21(0.08 ~ 2.5mm? A o] & 4 &)

(Terminal panel)

A4 X9E 29 |2 [9A e
Ad 1
SRR R RIRE
- Forward flow totalizing pulse
- Backward flow totalizing pulse
- No receiving echo warning(ROFF) alarm
- Breakdown(B.D.) alarm
- No receiving echo warning or breakdown alarm
- Hi-Limit alarm
- Lo-Limit alarm
- Forward flow identification
- Always open
- Always closed
EED)
1) A% F2 %L 1000, 500, 100, 20mseol A A €.
2) Ztzte] 7)1 E(default) AL &9 Fol "ON"H
"OFF" AE-IX-I CEsk M EH 7|.%6nl-.
=9 3 Photo coupler (4¢1)
A A 5 DC48V, 0.4A
ot s 2 LA} ©7(0.08 ~ 2.5mm? Ao] & 2 -8)
(Terminal panel)
USB EAl 72 EA 7]
A 1
USB 7l°| & o] ) 3m7HA|
7I's A ZRady, A% daddel, #A0% 9E FZA,
AQE aTEI oL AHEF =1 HlolE B
*1 Windows 7, Vista and XP$} .3+ 715
%14 7](connector) USB-B T4}, 7Fs gk 3 & 1(hot plug)
7] [5A A
A+ 1
34 RS-485 (41%)
ERES MODBUS-RTU ¢} 5.3t
HAE Sl S el Al 1km

DAEZelE Ao BT} B4 Lo wl g,

tle]H g W AR g oy AN @, =A%, 23 75 S Y
s
Chapter3-2-6 TJxX|d F41 Al(Digital communication
specification)g A 11.

s &= 4800, 9600, 19200, 38400 bps (X1 & 7}5)

3 2 €] (parity) ole A T (HErty)
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giolE HE Ho]

8 bit /1 stop bit

ZFe LpAb ©421(0.08 ~ 2.5mm” 7ol & 48

R/ A A
Ao Ag F 1

A= g4 4-20mA, 43 A3 300 Ohm °]3}
HleTe 84 2708 93 (%) U (mA) METHS

et e 2 LA} ©421(0.08 ~ 2.5mm? 7ol & 4-2)

(Terminal panel)

7]/ 7]

21 HE= aaet A1 WeE AAF g, GsF AA g oA 59, o3
5, otg =1 4= gk, S AdH, o AdE

21 T 68000 3=

= ‘ﬂ#(Rlng buffer) 1

fr

5
N o |0t
NI |1

2=
i=]
A H$1:0~3600s, UIZE 7 :60
609] F7]121.5 MY =& 1 o)A
(60 entries x 24 hours x 45 days = 64800 data)
19 EE 71 017600 s)o F7|

oy A4
(data retrieval)

279 dolEE CSV d2Alo 2 UFWConfig AZEY oS E3)
ALE & IdS

Hiolg 23

e

4

%
m

PC2| UFWConfig softwareZS %3+ LCD 4-7] 943 T+=USB EAl
AA

A

LCD (16 &} x2 &), # #o|E

ERl| BRI

M
[k
oo |zE

- Flow rate value and units

- Flow velocity value and units

- Forward flow totalized value and units

- Backward flow totalized value and units
- Status code

- Analog input value (*Option)

- ROFF counter value

- DIS. counter value

- Upside gain amplitude

- Downside gain amplitude

FA =2
(Display digits)

2 Ao 7 A (F3e A5

D AW 7 A @AY AahR)

7l

o
N
A g 18 A
=

S
"E": @2 (LCD2] AehAl)eb
"R WS
"D": Z0ff Z+X|Disturbance detection (LCD2] AFgHAl)
"B": X ACQl(low coin) H{E{2| (LCD9 3&}gtAl)
Of"*il £3 42 2o ARSHRIE Xste M, Al

% (Instantaneous flow rate)” ¢} “FS" (Full Scale) v}=7} nth=
E/\]% Al & 34
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g Tl - 5T
u (x10®), m (x10%), x1, k (x10%), M (x10°)
- g T
L/, m¥, g/, t/, ft%, bbl/, gal/, acf/
- BF AZE 99
/s, Imin, /h, /D
2k ke - T

u (x10°), m (x10°®),

- 273 9A

*kkkkkk (Xl), ******.* (Xo.l), *****.** (Xo-ol)
che

L, m° g, t, ft’, bbl, gal, acf

off

A 7 ox

(cutoff)

frgol it SR F%F olete] A, % #Y FEE
33}7] $13 instantaneous Used in order to avoid output of flow
values other than 0 A3k 199 55 #t =2 WAsH7] sl
when measurement value during still flow becomes disordered.

o= w42l K (No
Echo receiving
Warning)

If measurement cannot be made when no echo is received
continuously over the setting time (determined transition time), status
is changed to

- Display "R" on LCD

- Selected ROFF operation

- Contact output of warning if set.

- Count up as history on ROFF counter

g d=
(Disturbance
Detection)

Check whether processing values are measured properly or not and if
determined to be disturbed conditions then measuring values are
eliminated.

- Display "D" on the display

- Count up as history on DIS. counter

94 174

Frdol dHoE ABH

(Zero point

Correction)

29 BA Slope of span line can be corrected for flow rate.
(Span correction)

=9 ZH Eol osf wWE FEUss FERA I3E A,

zka1) 0| Z+2 This value is meaning the time until measuring flow
rate reaches 90% by step-up increment.

AT oA

If failure is diagnosed on following items, transitions to be selected
status

1) Transmitting and receiving circuit

2) CPU diagnostic

3) DSP diagnostic

4) Internal clock diagnostic

5) Setting data memory diagnostic

6) Parameter setting data diagnostic
- Selected B.D. operation
- Display "ERR-**" on LCD. (** is error number.)
- Contact output of warning if set.

dlolg HE

Totalized flow values and all setting parameters are retained in
memory with lithium battery even if power failure.

Note:

1) Setting parameters are retained in nonvolatile memory.

2) Totalized flow value, Logged data and ROFF/DIS. history are
retained in memory which hold by Back-up Battery.

3) Data retained in memory which hold by Back-up Battery clears if
battery removed without power supply.

4) 5 year life at room temperature.

5) No battery recharging function.

- Simulated flow check mode
- Analog output check mode
- Totalized pulse output check mode
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A= o] 5 Ao Receiver can be set as ideal amplitude by automatically.
(AGC)
AAr 7k A F=A Totalized value can be freely preset.
AL T4 ZF AC 100 to 230V+10%, 50/60Hz+2Hz
Option: DC24+20% (This option must be pre-selected)
Momentary outage AC input: 20ms  DC input: Oms
AHAE AC100V: 19VA, AC200V: 23VA
DC24V: 9W (Option)
= AC: IEC 60127-2 SS5, Cartridge fuse-links, ¢ 5.2x20 mm
Rating 2A/250V, Time-lag, High Breaking Capacity (1500A)
DC: IEC 60127-2 SS5, Cartridge fuse-links, ¢ 5.2x20 mm
Rating 4A/250V, Time-lag, High Breaking Capacity (1500A)
=9 AFH Less than 15A at AC100V / Less than 25A at AC200V
Less than 15A at DC24V(Option)
=9 &&= #H9 -10 ~ +50°C
A 2= WY -20 ~ +60°C
T B 90% RHo|3}, H|2=
LEARS 55 IP65
HjAAd T E I/0 and power ports: PG13.5 x 3, applicable cable diameter 7 to 12.5 mm

Sensor ports: PG9 x 2, applicable cable diameter 4.5 to 8 mm
Other: USB-B female type for USB communication x 1

B Aol 24 | ABS
(Mg stel= e ol)

el Approx. 2.1 kg
A 210 (W) x 210 (H) x 100 (D) mm, &% n] £ 3}
3-2-3 ¥3l7]
317 SE104720T
== H4 -20~60°C
Ho St IP65 (Q1=Ee oA A (resin)7} &35 49)
IP67 : 2M (A (resin) £32 A&, AZ4H ALy} dA AF)
2 Aol & RG-223/U
Hd AL de] | 30m
3-2-4 S BF
IP67 AZ7] AZ2% 30mé] AolEH A TForFE E3)
A Aol T=/5A4 ARgAFe] o] 3] FH]
(*1) R OLFLEX Classic 100
T}~ = A (multi-conductor), flexible power 2} Ao} Aol &
IS 10060
A 2 A} LAPP KABEL
A F-ARek 3 conductors
AWG16, 1.5 mm?
T3 €7 8.1mm
A FEolE BN AX| / EZF DHO|Z (DN5Omm)AX| (713, 1-2-3-3)
T4
nled Zo]E, UBE(Ubolt), ¥ WE(Wing nut), 22323 <} (Spring washer), =
9} (Flat washer), 2==1F M4 (screw M4).
34 = ol = 1Y A FEdY Y
AIN-10 (*2)
g4 v gAd B4l 7F
485-20 (*2) 491 RS-485, MODBUS-RTU .3}

(1) T #A0|=2 ECO| X|Eo| HYS=E XFECE (2) =Y EES A &Y + AL
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3-2-5 X|$

[796)

4-mount ing foots

226) o

/ £-B¥Xpe. 8 Hole
210 : /
170 '

(1151

251

71

s

sy
AN

Fig. 3-2-4-1 Main Unit (with mounting foots)
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(2261

4-410 Hole

z/ﬁ/:fur stond pipe mounting!

210

150

2

272

252

-
L

|’-
N
B!

iy

]

218

|

7

2-#17 Hole

(for woll mounting)

(119}

H B=rq
—

L

Fig. 3-2-4-2 Main Unit (with mounting plate, *option parts)
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~F

I3 r—.—'

u
i

34

Type  [EE104720T) ‘
ser.no [ 10601 ]

40

LB

Fig. 3-2-4-3 Transducer —
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1 1 O
o o
mf
oo O~
o o [e] o o o
* = ° 1
R S — ——
Clamp
Transducer
Holder
R [ ] E ﬂ T & 0T ]
T I [ S -

Fig. 3-2-4-4 M

Fastening Fixture

3

135

Fig. 3-2-4-5 Mounting Fixture for Transducer (Z method)
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3-2-6 HAE F4 A% (Option)

SA UAY nES e 4 44,

ofelo} zrt.

TH AZEQAE AEEA 2 /)

AeshAl 7] ke,

Table 3.2.5 t]x|&d &Al A}k

elt}. t7)

i

qolee} &S ezea] 98, Az

A7) ARk RS-485 half duplex
Communication length | Up to 1km (*1)
Max. connectable unit | Up to 31 (*1)
Baud rate 4800bps
9600bps
19200bps ( Default )
38400bps
Parity None ( Default )
Odd
Even
Data format Bit length 8
Stop bit 1
Terminal WAGO255
TEEE MODBUS-RTU
Mode RTU mode (*2)
Error check CRC error check
Slave address 0to 247
( Default 0)

(2 TEXTZE7} ME|X| o3

MESTol ek EetEch xE EQAE 1 04(Shielded twist pair)

Shlo|l F? AWG24Lt o|¢ el S& 7Zio|20] 27 H
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B4 b okdlsh Pk MAAAS S8l Ao BN 6mme] €lv)E AASH G
Aol §e 4Y % 235 SeholmE RaE o] Ferh

[ 1 [T [ 1 I
E4 TB5 TB6

‘TRD+HTRD-‘ ‘SHILDH NC ‘

l Terminal resister
E4 Short: On
E4 Open: Off

olef el HE] #4H(multi-connection) 0| A| EO0|= Z{ I} 20| (Fig. 3-2-5) 2t AtX|o| HML Ittt
St EHE A T|0{OF BtCt CHAF 2| X|AE(Terminal Resister)E 243t Al7|2{H, E4 H I (Jumper)Zt
FHO}OF &L} Devicel O|L} Device2 X3 HI{E NHSIA| 2.

faster Slave 01

RO TRD+
TRD- | ~ TRD-
GND

(::; GHD

EEE

Slave 0
TRO+
TRD-
/ / GND
e
Slave M

TRO+

[:::] Terming Register
TRD-

GND

Fig. 3-2-5 Sample connection
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3. MODBUSEAE 93t 1A

To configure MODBUS &4l $H4 S AAstr] 918, w9l "Advanced setting” = @il ¢1% 8.
Digital @3 & ¢ICt. EE £ (Baud rate)?t Ifi2|E|(Parity)= DOfAE ZHX|0f| X gtsho{oF StCt.

o=

0|2 Fas OE TRt S=E[X| HOIOF Strt.

T

CEX

B Utwconfie Ver1.10

o
=
Connection EZ-Wizard Meas monitor  Echo Form Viewer LOG data Option Language

Advanced setting

Input [
1. Site

Read l [ Wirite ]

2. Flow units Status of Digital comm. board

3. Correction
Protocol type

4, Alarm | 3 |

5. LCD Address

6. Analog outglut | |
Baudrate

oo = | v|
=
— || Parity

i | v

10. LOG

11. Totalize

12, Check

13, System
Setting file

Download/Upload

B OMLIME (USE CONMECTION! LSER MODE
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4. A9 7]'s IZE=Supported function code
AL 7s Z=E ob el E49h

X 4 7% I=

s 2= k) A9
03h Read Holding Register Yes
04h Read Input Register Yes
10h (*1) Preset Multiple Registers Yes

(*1) 715 3=10h (Preset Multiple Registers)+= v 7}
tﬂoﬂ 04134 UH7H I_TE tﬂﬁo]‘X] U]—/\]}\] ‘:% %}]\- Eﬂ
Aeklo] FH A

sl Wiy A Eojof gt g

T, 7% EO4§TE1 H=d 4w
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5. 5= (Registers)
51 5% ¥

Table 5.1 INPUT REGISTER ADDRESS Read Function code [04h]

Reg No. —%% DH7HE¢_ /‘\_E,‘]_Dé
30001 long Forward totalized value Range 00000000 to 99999999
30002 Selected unit will be used
30003 long Backward totalized value Range 00000000 to 99999999
30004 Selected unit will be used
30005 float Flow rate Selected unit will be used
30006
30007 float Flow velocity Unit: Metric [m/s], English [ft/s]
30008
30009 float Analog input value Unit: [%] or [mA]
30010 Selected unit will be used
30011 short Status code Bit11 B.D.
Bit10 LB
Bit09 CHECK
Bit08 H-LIMIT
Bit07 L-LIMIT
Bit06 FW
Bit05 F.S.
Bit04 -
Bit03 SAT
Bit02 DIS.
Bit01 ROFF
Bit0O roff
30012 short Error code Bit05 PRM
Bit04 EEP
Bit03 RTC
Bit02 DSP
Bit01 CPU
Bit00 TRX
30013 short ROFF history( Q'ty) 0 to 9999
30014 short DIS. history( Q'ty) 0 to 9999
30015 float Upside Gain Amplitude 0 to 100 [%]
30016
30017 float Downside Gain Amplitude 0 to 100 [%]
30018
30019 short GAIN U(LO/HI) (O)Lo, (DHi
30020 short GAIN D(LO/HI) (O)Lo, (LHi
30021 float Analog output current Unit: mA
30022
30023 short Main unit temp. Unit: [deg C]
30024 - - -
30025 long ID No.
30026
30027 short Year Internal year
30028 short Month Internal month
30029 short Day Internal date
30030 short Hour Internal hour
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30031 short Minutes Internal minute

30032 short Second internal second

30033 short System Unit (O)Metric, (1)English

30034 short Flow decimal point position | (Q)******* (1)xxsas % (Q)kokkek xx (ke skk
(4)**_****

30035 short Flow multiplier (O)u, (U)m, (2)x1, ()k, (HM

30036 short Flow volume units (O)L/, (W)m?/, (2)g/, (), (4)ft’/, (5)bbl/,
(6)gall, (7)act/

30037 short Flow time units (0)/sec, (1)/min, (2)/hour, (3)/Day

30038 short Total decimal point positon | (0)x1, (1)x0.1, (2)x0.01

30039 short Total multiplier (O)u, (1)m, (2)x1, (3)k, (4)M

30040 short Total units (O)L, ()M, (2)g, (), (A)ft°, (5)bbl, (6)gal,
(7acf

30041 short Analog Input format (0)%, (L)mA

30042 - reserve reserve

to - reserve reserve

30100 - reserve reserve

T4 AZELC] glo], 7I5H dHelEt #Es vhr] A= A=Al EolaA Al Q.

5.2 9 55 (Holding Register)

Table 5.2 HOLDING REGISTER ADDRESS Read Function code [03h] WTrite Function code [10h]

Reg.No | #+¢ o 7 A

40001 long Device code ol7] A&

40002 Value = 554657

to - - Reserved. (Write-in inhibited.)
40020 - - Reserved. (Write-in inhibited.)

(1) AtolE HolH

40021 float Outside diameter Unit: Metric [mm], English [inch]

40022

40023 short Pipe material (O)User-defined, (1)Steel, (2)Ductile iron
(3)Cast iron, (4)Copper, (5)Stainless steel,
(6)PVC, (7)FRP, (8)Acrylic

40024 - - -

40025 float Pipe thickness Unit: Metric [mm], English [inch]

40026

40027 float Pipe sound speed Unit: Metric [m/s], English [ft/s]

40028 Use in case "User-defined" selected as
Pipe material.

40029 short Lining material (O)User-defined, (1)None, (2)Epoxy,
(3)Mortar, (4)Rubber, (5)PVC

40030 - - -

40031 float Lining thickness Unit: Metric [mm], English [inch]

40032

40033 float Lining sound speed Unit: Metric [m/s], English [ft/s]

40034 Use in case "User-defined" selected as
Lining material.

40035 short Transducer type (1)SE104720T

40036 - - -
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40037 short Installation method (1)Z-PATH, (2)V-PATH
40038 - - -
40039 float Cable length Unit: Metric [m], English [ft]
40040
40041 short Fluid type (O)User-defined, (1)Water, (2)Seawater
40042 - - -
40043 float Fluid sound speed Unit: Metric [m/s], English [ft/s]
40044 Use in case "User-defined" selected as
Fluid type.
40045 | float Fluid viscosity Unit: Metric [x10° m?/s], English [x10° ft*/s]
40046 Use in case "User-defined" selected as
Fluid type.
40047 float Fluid density Unit: [kg/m?]
40048 Use in case "User-defined" selected as
Fluid type.
40049 - - -
40050 - - -
40051 float F-DIST A= A&
40052 Unit: Metric [mm], English [inch]
to - - Reserved. (Write-in inhibited.)
40060 - - Reserved. (Write-in inhibited.)
(2) %
40061 short Flow decimal point position (Q)Frkchok (] Yokohok k(D Yokokk ok (Z)rehk kk
(4)**'****, (5)*.*****
40062 - - -
40063 short Flow multiplier (Q)u (Dm (2)x1 (3)k (M
40064 - - -
40065 short Flow volume units (O)L/ (1)m*/ (2)g/ () (4)ft’ (5)bbl/  (6)gall
(7)acft/
40066 - - -
40067 short Flow time units (0)/sec (1)/min (2)/hour (3)/Day
40068 - -
to - - Reserved. (Write-in inhibited.)
40080 - - Reserved. (Write-in inhibited.)
(3) 23
40081 float Zero point correction -99999 to 999999
40082 Unit: selected flow unit will be used
40083 float Span correction 00.001 to 20.000
40084
40085 float Flow volume cutoff 0 to 999999
40086 Unit: selected flow unit will be used
40087 short Output filter 0to 120s
40088 - - -
to - - Reserved. (Write-in inhibited.)
40100 - - Reserved. (Write-in inhibited.)
(4) BE
40101 short B.D. operation (0O)HOLD, (1)0%, (2)100%, (3)BURN OUT
40102 - - -
40103 short ROFF operation (O)HOLD, (1)0%, (2)100%, (3)BURN OUT
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40104

40105 short Limit alarm (0)OFF, (1)ON

40106 - - -

40107 float Hi-Limit alarm value -99999 to 999999

40108 Unit: selected flow unit will be used

40109 float Lo-Limit alarm value -99999 to 999999

40110 Unit: selected flow unit will be used

40111 float Maximum gain 0 to 100%

40112

to - - Reserved. (Write-in inhibited.)

40130 - - Reserved. (Write-in inhibited.)

(5) LCD

40131 short LCD pagel upper line (O)FLOWRATE, (1)VELOCITY, (2)FW
TOTAL, (3)BW TOTAL, (4)STATUS,
(5)ANALOG-IN, (6)ROFF CNT, (7)DIS.
CNT, (8)AGA U, (9)AGA D, (10)DATE,
(11)TIME

40132 - - -

40133 short LCD pagel lower line same as "Reg.40131"

40134 - - -

40135 short LCD page?2 upper line same as "Reg.40131"

40136 - - -

40137 short LCD page? lower line same as "Reg.40131"

40138 - - -

40139 short LCD page3 upper line same as "Reg.40131"

40140 - - -

40141 short LCD page3 lower line same as "Reg.40131"

40142 - - -

40143 short LCD page4 upper line same as "Reg.40131"

40144 - - -

40145 short LCD page4 lower line same as "Reg.40131"

40146 - - -

40147 short LCD page5 upper line same as "Reg.40131"

40148 - - -

40149 short LCD page5 lower line same as "Reg.40131"

40150 - - -

40151 short LCD page6 upper line same as "Reg.40131"

40152 - - -

40153 short LCD page6 lower line same as "Reg.40131"

40154 - - -

to - - Reserved. (Write-in inhibited.)

40170 - - Reserved. (Write-in inhibited.)

(6) otd=1 &9

40171 float 20mA output Flowrate -99999 to 999999

40172 Unit: Selected flow unit will be used
40173 float 4mA output Flowrate -99999 to 999999

40174 Unit: Selected flow unit will be used
40175 short Fit analog span (0)OFF, (1)ON

40176 - - -

to - - Reserved. (Write-in inhibited.)
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40200

| Reserved. (Write-in inhibited.)

(7) AH &9

40201 short Contact output (0)BREAK, (1)MAKE, (2)FW-PULSE,
(3)BW-PULSE, (4)ROFF, (5)B.D., (6)B.D.
OR ROFF, (7)H-LIMIT, (8)L-LIMIT,
(9)FW-DIRECT

40202 - - -

40203 short Logic inversion (0)OFF, (1)ON

40204 - - -

40205 short Totalized pulse width (0)20ms, (1)100ms, (2)500ms, (3)1000ms

40206 - - -

to - - Reserved. (Write-in inhibited.)

40220 - - Reserved. (Write-in inhibited.)

(8) txd B4l

40221 short Status of AH AL
Digital-communication board (0)INVALID, (1)RS-485

40222 - - -

40223 short Protocol type (O)MODBUS-RTU

40224 - - -

40225 short MODBUS Slave address 000 to 247

40226 - - -

40227 short MODBUS Baud rate (0)4800bps, (1)9600bps, (2)19200bps,

(3)38400bps

40228 - - -

40229 short MODBUS Parity (0)None, (1)Odd, (2)Even

40230 - - -

to - - Reserved. (Write-in inhibited.)

40250 - - Reserved. (Write-in inhibited.)

(9) o}d=1 ¥

40251 short Status of optional board A& Ag
(O)INVALID, (1)AIN
40252 - - -
40253 short Analog input format (0)%, (L)mA
40254 - - -
to - - Reserved. (Write-in inhibited.)
40280 - - Reserved. (Write-in inhibited.)
(10) LOG
40281 short LOG data revision A& Ag
40282 - - -
40283 short LOG interval 0to 3600 s
40284 - - -
40285 short LOG area initialize command (O)No, (1)Yes
40286 - - -
to - - Reserved. (Write-in inhibited.)
40310 - - Reserved. (Write-in inhibited.)
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(11) =

40311 short Total decimal point position (Q)Ftdddekk [ ], (L)*rrrrdk * [x0.1],
(2)******_** [X001]

40312 - - -

40313 short Total multiplier (O)u 1E-6, (1)m 1E-3, (2)x1, (3)k 1E+3
(4)M 1E+6

40314 - - -

40315 | short Total units (O)L, (1)m>, (2)g, (3)t, (4)ft>, (5)bbl, (6)gal,
(7acf

40316 - - -

40317 long Forward preset value 00000000 to 99999999

40318 Unit: Selected unit will be used.

40319 long Backward preset value 00000000 to 99999999

40320 Unit: Selected unit will be used.

40321 short Preset command (O)NO, (1)YES

40322 - - -

to - - Reserved. (Write-in inhibited.)

40340 - - Reserved. (Write-in inhibited.)

(12) #4

40341 short ROFF/DIS Clear command (O)NO, (1)YES
40342 - - -
40343 short Simulated flow check mode (0)OFF, (1)ON
40344 - - -
40345 float Simulated flow check value Unit: selected flow unit will be used
40346
40347 short Analog out check mode (0)OFF, (1)ON
40348 - - -
40349 float Analog out check current 3.800 to 20.500 mA
40350
40351 short Contact pulse out check mode | (0)OFF, (1)ON
40352 - - -
40353 short Number of output contact 0to 25 Hz
pulses
40354 - - -
40355 float Firmware version A& Ag
40356
40357 - - -
40358 - - -
40359 - - -
40360 - - -
40361 short Restart command (O)NO, (1)YES
40362 - - -
40363 short Parameter initialize command | (O)NO, (1)YES
40364 - - -
to - - Reserved. (Write-in inhibited.)
40430 - - Reserved. (Write-in inhibited.)
(13) A|=H
40431 short Parameter protection (0)OFF, (1)ON
(For key operation)
40432 - - -
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40433 short System units (O)METRIC, (1)ENGLISH
40434 - - B

40435 | short Date format (0)YYMMDD, (1)MMDDYY, (2)DDMMYY
40436 - - -

40437 short Date separation (0)/, (1)-, (2).

40438 - - -

40439 short Year 0 to 99 (last 2 digit of CY2000 to CY2099)
40440 - - B

40441 short Month 1to 12

40442 - - -

40443 short Date 1to31

40444 - - -

40445 short Hour 0to 23

40446 - - -

40447 short minute 0to 59

40448 - - -

40449 short second 0to 59

40450 - - -

40451 long ID No. 00000 to 99999

40452

to - - Reserved. (Write-in inhibited.)
40470 - - Reserved. (Write-in inhibited.)
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3-3.X2L FFAH Sl ®eEl(Principles of the Ultrasonic
Flowmeter)
3-3-1 & ®El(Measurement principles)

Sensor
P1
/ Wedge

ALLLLLLLL L LD
\%\\\\\\\\\\\\\

® Flow direction
Velocity V o d
L

WS NNANNAN N NN NNN NN NANNNY
NI o S S S S S ALS

Lining % p2

Pipe wall

Transducer BN

Fig. 3-3-1 Ultrasonic Wave Propagation Route

HEZ|(MM)E =30 MEE TEstT = AE7|(MAM)eE E2tAE MEQ Xz

O|F0{x{ L.

20 "HAIJL AE7|(transducer) PISERE TEEM, o HAE QXIE S
MYE|D Higt 9 o A 124 =2 RERZEICEH O Its2 =™E[0] ¢ 242 iR
Heg Saetct
O Chg, HAE Higt LHEHE 2™ Zh ¢ 32 SEt = |RAME 2 4 ¢ 2 Sotdtct.
240| QKoM Cc1, HiZ 2ol c2, HiE Lol c3, |AloMd c2 HolE o,
ZMo| #HE|of 2ofstod ot2iel S4lo| FEECH

singl _ sin ¢2 _ sin ¢3 _ sing 1)

Cl C2 C3 C
FHE %ikéf Z2W HAE ool HHEHE HTE HMM HEI|] p2of ol
MaECh o] HAE TRtHAZ BREIC

PlolM P2z TEEIE ZSu HAO| MEAIZIO| = HolE m, oteiel S4{0
HEIEH
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d

td =—
sin@-(C +V -cosd)

+T 2

Ho =z, PoilM Plez MEEIE ZZmo| ™Y AlZHol wz HelE mol= oteiel

©)

ol SAE0IA dgt2 HiEel LiFolT, 8 & X3S0 "A(pulse)t A L& Ato|Q
ZtzE, 1 £ 1™ XA AlZh(E2A(puise)7t K|, HiE =, HiEUg Sisted
EQst AlZtnt 79| MR (electronic) XIQ1AlZHe| & & o|O|Stct.
+3 S4C 7t | VELD 4235 27| I, ct39| 7H-o| MRt C*>V cos™®
a2 2, MY A|ZtR(propagation time difference) t = tu-td 7} 7Hl&HE|E, of2iel SAI0]
A9 (3)222E FEELCH
2-(d/sin@)-V -cos @
At=tu—td = o2 (4
Jgiut, o] ZAoM REE S&ce RAQ 2ot I 29| s s HatE
Zolct. 2HEE, ol 230t RFAHE S, £5 S&C = o2t Zo| SHMEC
TtEHEt =F oMol MY AlZHol o2 HOE|H, A(5)7t 4(2),(3)2E ®EH FEE #
ALk,
tu+td d/sin@
0= = / +7 (5)
2 C
Mg 2ol S4lof cHgtoZM ofziel Alo| s ZICH.
2-(to—7)* -V -cosé
At = _ (6)
d/sin@
Orx|2e 2, Al6)e VE ZEs5tod ot2iel Alo] AoZIct.
d/sin@ d
V = / . At = —— > At (7)
2-(to—7)* -cos@ 2-sin@-cosf-(to—7

20 RFAZRFE F&iT REVIE HETZIE Atole] HEE Sitste |
mEol, A BZ&EL v £ L0l Ch2CH o] F & ®ol= ot2fe fAlel A nH

A== (flow volume correction coefficient) k2 EEEIC}.
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Flow volume correction coefficient (k)
_ Average flow velocity obtained by ultrasonic flowmeter (V) (8)
Actual average flow velocity (\7 )

oz, gAol Mx = diztel THed minol AR MolE m Al)olMe Zo|

- At

v 1 z-d’ d
k k 4 2sin@-cosd-(to—7)

(1 )mdt At
k 4 2-sinf-cos| | (to—z)
L

y

qg=AV=A.
9)

Scale factor
a8z2, Aol HIZQlXKscale factor) 7b Ol H&E #He, Lol A=

= — q
A@ots)el AR HE HSERE ANE £ Atk 5, M@ £39 259

eS| WOl »t o toE SYHEEM ME + US

OZ2oE, AE £ vt M B2 ST v Atolo] AR I /A AMA 1
#|4=(flow volume correction coefficient) kE R eynolds Numberdi| [t2} HHEICH 22 E,
of Z814 |RFHE Sd ATEREH Uo{T % ve LAM HWE ST (temporary
average velocity) v & 27| flall 4102 S5 &S=Ct
-V
V= (10)
1.05
d-V : SR
Re=——  (v; Kinematic viscosity) (11)
v

Orx[%e 2, Al(11)& 0l835tod R{7H|AHE! Reynolds Number= G.E. Birger 2| 349

/A Skol AAE s MAM W™ A=(flow volume correction coefficient) kE

flol A4H 1tHo| oro|ZE2HFE(microcomputer)oll olsH +™E|7| MEo,

o
74 MM FHo| 7tsstoh
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—
FEHE ol8stod, =3mte| MY ZF=of Mmef,

Eg =il £ g2 FoHz gt
BEAFE(VE), Fig3-2)2 TREC floid MBE 5% dxse siEs olgd
Jol2E, 047|M= BrAMEHOl CHSH MAHSHZICH BHAMEHO| HH2 UR 2AE0| |42
grol +E02 25U mEA X&Moz MM SIS ¥g 4+ ke Holot
olz{dt HEE2 2dsle 58 S =Eghstct. J2u, x3mol MY Z=EJb e
Entgdo| 2dio| Zolo|7| mEoi| MY £4l(propagation loss)O| f I A grstot,
Transducer P1 P2
L <6 6, 6
\Y% :l\ V</".. A
& Measurement
Transducer P2 pipe
Z method (transmission) V method (reflection)
measurement measurement

Fig. 3-3-2 Measurement Methods

HIS LHZO| & HIYX|2IE, HIAIRHE 0|8
Jtssict aME22, d= 2dE v T
=
=

H
olzfEt e HsE Molstns Ymoz

Transducer P2

N
,,,,,

Fig. 3-3-3 Explanatory Diagram for Reflection Method
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3-4-2 to|Z = & T &&= ol FHM

[Refer to JEMIS 032-1987.]

M D

1.5D or more

Section Upstream straight pipe length Downstream straight pipe length
10D
or I L>10D @%
more ]
90°bend | ,”” ) b |ﬂ |
Probe
L=10D
10D > M
ormoreE % 8 .—||| |
T - 111}
NI s )
10D
or more
L=30D >ep
Equnding OfrD ;i m:m '_|||‘§ _ -
pipe more = 0— [l [H:HD

Contracting

L=10D

ipe o m
S 1 ] —
L=30D L=10D
vanous Efj[[l% 13 =l |
valves = =
When flow volume is adjusted When flow volume is adjusted
at the upstream valve. at the downstream valve.
Gate valve % | |_|, q
Check valve
Pump

[D: pipe diameter]
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AR

a. I}O|Z Mz =X
&
N 2 o -
(m/s)
HIE Copper (*1) 2270
Inconel 3020
Ductile Iron (*1) 3000
Cast Iron (*1) 2500
Monel 2720
Nickel 2960
Carbon Steel (*1) 3200
Stainless Steel (*1) 3100
Tantalum 2900
Titanium 3110
ZCtAE] Polycarbonate 2300
PVC (*1) 2280
Acrylic (*1) 2720
FRP (*1) 2560

(-1)mo|Z AZ7} MEHE|H,

b. 2tols ME F=

219

&0 70| AIRE

Maed N =1
(m/s)
Lining Epoxy (*2) 2000
Mortar (*2) 2350
Rubber (*2) 1900
PVC (*2) 2280

(*2) 2told RE 7t MEAE|H Qo] &

Zfol A8 H

Ch. 22{L} ol Ztse
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c. 74l Mz =X

M= olc AT P
s M2 THEBA | =T R e
s£d [g/lem?] [m/s] [x107°m*/sg]
Alcohol |Butyl 0.71 1270 3.695(25°C)
Butanol 0.81 1268(20°C) 3.239(25°C)
Ethanol C,HsOH 0.79 1127(30°C) 1.39(25°C)
Ethylene Glycol >99.5% 1.11 1689(20°C) 17.208(25°C)
Ethylene Glycol 1.066 1691(15°C) 4.13(15°C)
solution 1683(25°C)
(50wt%) 1670(40°C)
Ethylene Glycol 1599(15°C)
solution 1603(25°C)
(25wt%) 1609(40°C)
Methanol CH;OH 0.8 1090(30°C) 0.695(25°C)
Oil Diesel Qil 1250
Gasoline CgHis 0.717 1250 0.574(25°C)
Glycerin CsHgOs 1.26 1920 757.1(25°C)
Gravity Fuel Oil AA 0.99 1490
Kerosene 0.81 1320 1.5(25°C)
Motor Oil SAE 20 0.87 1740 5.6 ~9.3(100°C)
Motor Oil SAE 30 0.88 1700 190(25°C)
Baby Oil 1416(23° C)
Mineral-Heavy 0.843 1460 140(15°C)
Mineral-Light 0.825 1440 3(25°C)
Phenylated Silicone 1.1 1370
Silicone 1000 cSt 0.972 990 1000
Silicone 100 cSt 0.968 980 100
Silicone 10 cSt 0.94 968 10
Silicone 1 ¢St 0.818 960 1
Olive Qi 1449(23°C) 100(25°C)
Lubricant Mobil 1417(20°C) 31.5(40°C)
Paraffin Qil 1428(20°C)
Solvent |Acetone 0.791 1158 0.399(25°C)
Benzene CeHe 0.88 1310(25°C) 0.711(25°C)
Chloro Benzene CsHsCl 1.11 1300(22°C) 0.722(25°C)
Toluene 1420
Water  |Water (*3) 1| 1460(13.5°C) 1.2
Water 1 1550(60°C) 0.475
Sea Water (*3) 1.0231 1510 1 (25°C)

(+3) 9 R0 ME|H, 9o 85

Zfol A EH
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MEtAl(Measurement method)d| 2243510,

— -

ZFOpEh FapoF F0F AR o= S2[X] Y= (ZEAH22 20,000 Hz 0]4)
k=] CC

LS T = -
Fot4 FEE oojsict
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£ 100kHz Of|A{ MHz Et|7}X|O|LC}.
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15 %ZTE SRS 087 WG
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Point C Point D

Fig. 3-5
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1.6

Z0{2 Aolct of If Zdst= AlZt XtO|7} 72| Y=ot Hl2stH, of2{gt
"7t &S F8%s HLlz2 €8t 422 BstH Chg1f ZCt

O AZHiHs DIO|AZHBFE O] Ofs WHE F2 BA(Clock Pulse)ofl 0|3}
Mool A = YT |5 VIH AR e of ofs| ZHEDZ, BB
CHOITO| At £ ZHOE W IIO|E I LS Sote RS AN & Yot
ol2{3t Ao, R KL ¥7| kML 5
BAASE A 20| Tasi

ox 0

o_+_ 4 4 -
ea v o Myl

o[2{ot &#o| =50t RE ZHO| ot YOI

1.7

M= ChEel MZHX] 0| AHEEICt

(1) o=t Xt B (Frequency difference method)
(2) AlZHRE
B =&d

& (Time difference method)
EH
H

(Doppler method)

1847 AMMoz Njrs 22 § PSS ke |' I At EICL St (a)0Al=
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o
= M
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3) HiZt &0 S7|7F HO[A =H, °HE FF0| 7tsd Xtz O I RE2
Ct 3A LA Eoh (Fa: gref MA7E Hjgte] s=XHefo 2 X5t
ALHH, moj= W 7] F0| A7 WZ0 FE0| O|FOX[X| E=Lt.

of

)
BT U 3717 Y 4 US HOR oj4Els F, 3F EOE YTIE A Bleed

25 H4E B b5
ST SHARIIN, BAE 5F JHSECh SHX|EL B XS MY 0 s
ME|S HS| Mafsfof BTk B HjZT QAT 8tR TOF U7LE 0| U
T2 37| weo| ¢y 2 20|7| HEo|ck

26 DH 0|2H0| RH 90| U 0 ZHO| JH5HIp
S o WAL Zo| AL 0|2M0| Ut MEHYME ZHEI|0| St S8
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7|%3t01 0|2 HO| o3t ZHI LES TAIY £ U= BE 7|52 XD Ut
dajL}, NSXQ fXol S28 Wists 2 0|2F0| AS B, S| 2FI
A7{LL, ZHO| 27H5E £ AUt

3-5-3 7 HiZHof AN
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4.2

4.3

4.4

4.5

4.6

pipe length” &1

H7} @ 742 OftH ¥Sk0| Ql=7}?

HZE AZ7| 1P650| A IEC605297tX| 47} 7HsS}Ct.

=Mt A== HOK| HON AT E|=717

S5 0|22 HQ FA H7| Xt HY 5 . /0|22 300m7t
HMetolch EF, AX| Alof= QF LO|=7t Zhde 5= JU=X[E 15t HX[SHDt.

A S= AHO|=0| £0|= EE SS0| HRHI}?

AMOM =45te H=e Ofe ofet T7| =2 CHE 7(710] ofst ZHd &H7(7h
gk ACH Y =8 212 % 28 M= 2h2lof oo 7Hdo] e &+ AL,
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—

(3) REQt &2 AC HX
| 7
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K= 2E M7} lof QUK Yooz, ZdE AXNO|E= QK| BHK| Y=L
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Chapter 3-3-2 for more detail on the through transmission and reflection methods
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3-6. Troubleshooting (24| 5 Z)
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. LCD C|AZ 0|7} =2 )
- CIAED 0|9 HAO| HHE ZHEY Y= AL OFLZ}? (Chapter 2-1-2,
"Contrast adjustment" &11)

[
- HEel 3ol =it 2 ofHIt?

« PCOJIA AIR0| OFEl 7 (EAI0| OFE! )
-USB A0|=2 MUz AHZAE[N U=7F?
- USB #0|2 E=ato|H7} MX|g|of Q=7}? (Chapter 1-2-12 &t m)
- SHE 84 ZE(Port)7t EE0 U=7t?

<OtoF 29| LfE8O| M= k[0 UCHH, O LHES &0 HiEL
- USB #0|=& HAsHA WCH7t X AHZASHCH

- PCOJM Bt S ZE(Port)E 27Foi=Lt.

« MO SrE Mf, MLk Zi(Totalized value)O| At2tX|= 42

- B HiHZ|7F M2 HSE=77 ("B" 03 7F BA|X[=71)

o F& 2t(Flow values)O| HSIX| Q2 .

SR, D' E' BRATE BAIEIETR @ 1)

« Off21 =2 (Analog output)0| HE}X| A2 f
- OFE2E1 M3 REJL MUz HSE[=71? ("C" 037t BAIZ|=717)

« MH == (Contact output)0| 2SSIX| LS [f.

- ™ £2H0| dHE O J=74? (Chapter 2-3-7 "Contact output” XH11)

(41) (blank)



« MRS Z [, XtEt7|(Circuit breaker) 7} &=&t AL,
- MAO| KpLh7| HA O akQl7t? (Chapter 3-2-2 "Main Unit Specifications, Rush
Current" &)

3-6-2 Measurement (£7H)
Cte2 30 2ot detHol X S s Z2Hets 7|ssta &L oef &
| o

LHE22 2R 7t siZEX

(1) SHH
» Asbestos (A1)
oro mpo|mo| EEO| X2 L, E 50| B S UKD CfEo] FP
—

T =
80| M2 O|F0f X|X| =Lt

« FRPM
Z2ht= ESMzE St Of g = Ak Mt olgfet 49 F3E0|
Mtz O|&F0f X[X| =Lt

c Y L 5

oo|= LjEol AAYnt 52 S S (acoustic signals)E 22l 3 24HA|7|HH,
¢

| EL
dop Mg 8 S o, TF 50| 27tsotA ook £9) ot 2E
o2 gErdez R AAE 8 =0 Qg oj2iet 0| EojLle ME &S
SFLIEF
LF0 €8 =0 A= B 5 XE FH2=2 N 4z TEHO| 2ot ¢ H
H= AEE #HE &+ Aok £ ohgel S490 mEh Mz ZEE SYAI7|E

- V-path method to Z-path method
SHA|EE Zto] THEO| &2 3% Y fIKE |7IW MU=2 & ¢E2 =9 Xol=

A7t QoL Fols|or it

—

PVC 2tol'd 2ol B2 M= 180 2fs, =£51F PVC 2t0]'d Atolof 7| S0
ZotE|o AS = ULk
ojg{et 8% &

(42) (blank)



- V-path method to Z-path method
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