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Instruction Manual

KTM Series

Electromagnetic Flowmeter

KTM-800  (Combination type)
KTM-800—Ex (Ex—proof type)
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Electromagnetic flowmeter / KTM Series
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Caution

Electromagnetic flowmeter / KTM Series
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Electromagnetic lowmeter / KTM Series Introduction

KTM-800 KTM-800-Ex
(A=) (=)
E 1

O 13 MM (KTM-800)

No. Description No. Description No. Description
1 Indicator body Glass Packing 13 bolt (3 to 1)
2 Main Board Glass Guide 14 O-ring 4 to 1)
3 Terminal Board Cable glands 15 O-ring (5to 1)
4 Front Cover fixing bolt 16 O-ring (17 to 1)
5 Side Cover bolt (17 to 1) 17 Body
6 Glass bolt (2 to 1)

KOREA FLOWMETER IND.CO.,LTD.




Introduction Electromagnetic flowmeter / KTM Series

1.24 ME 4 (371, F4)

/ )
¥
T
N J
Dimensions (mm) Bolting (Standard) Weght (kg)

size L H Number x Dia- | olt size P P
10A 3/8B 200 130 4 x 15 M12 6 4
15A 1/2B 200 1325 4 x 15 M12 6 4
20A 3/4B 200 1375 4 x 15 M12 6 4
25A 1B 200 145 4x19 M16 7 5
32A 1-1/4B 200 162.5 4x19 M16 9 7
40A 1-1/2B 200 1725 4x19 M16 10 8
50A 2B 200 187.5 4x19 M16 12 10
65A 2-1/2B 200 202.5 4x19 M16 17 15
80A 3B 200 220 8x 19 M16 17 15
100A 4B 250 230 8x19 M16 22 20
125A 5B 250 270 8 x 23 M20 24 22
150A 6B 300 302.5 8 x 23 M20 35 33
200A 8B 350 352.5 12 x 23 M20 45 43
250A 10B 400 407.5 12 x 25 M22 84 82
300A 12B 500 460 16 x 25 M22 102 100
350A 14B 500 517.5 16 x 25 M22 123 121
400A 16B 600 572.5 16 x 27 M24 147 145
450A 18B 600 622.5 20 x 27 M24 212 207
500A 20B 600 675 20 x 27 M24 229 210
600A 24B 600 745 24 x 33 M30 252 250
700A 28B 700 892 24 x 33 M30 352 350
800A 32B 800 1002.5 28 x 33 M30 462 460
1000A 40B 1000 1182.5 28 x 39 M36 690 680

10 KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

Introduction

0 SPECIFICATION

800

2KE (Combination type)

Display : Flowrate, Totalizer
Output : DC 4-20 mA, Pulse, RS-485

2= (Explosion-proof type)

Ex Display : Flowrate, Totalizer
Output : DC 4-20 mA, Pulse, RS-485
Ex-proof (Ex d 1IB T4)

1.3.2 7|2 MY

Connection Standard JIS(KS) Flange, ANSI/DIN (Option), Sanitary (Option)

Size 10A(3/8") - 2000A(80")

Measured Fluid Liquid

Flow range (0.005 ~ 112926.96) m’/h

Power AC 110/220V, DC 24 V (Option), Battery (Option)

Frequency (50 ~ 60) Hz

. LCD Display with Back light

Display o : T
Flowrate : 5-digit Display, Totalizer : 9-digit Display
Analog : DC 4-20 mA

Output Pulse : Open collector Pulse
Digital : RS485 (Option)

Accuracy +0.5 % FES (Option. £0.2 % F.S)

KOREA FLOWMETER IND.CO.,LTD.



Introduction Electromagnetic flowmeter / KTM Series

1.3.3 &N A

Model
e . _— 10mm- 80mm-
KTM- Specification Description 65mm 200mm
800-(Ex)

1 2 3 4 Flange type KTM Detector

Meter size
10 350 10 mm 350 mm
15 400 15 mm 400 mm
20 500 20 mm 500 mm
25 600 25 mm 600 mm
32 700 32 mm 700 mm
40 800 40 mm 800 mm
50 900 50 mm 900 mm
65 1000 65 mm 1000 mm
80 1200 80 mm 1200 mm
100 1400 100 mm 1400 mm
125 1600 125 mm 1600 mm
150 1800 150 mm 1800 mm
200 | 2000 200 mm 2000 mm

250 250 mm

300 300 mm

Electrode material

S 316L Stainless Steel O O
T Ti (Titanium) A A
P Pt-Ir (Platinum / iridium) A A
A Ta (Tantalum) A A
H Hastelloy-C A A
Lining and Sealing material
T PTFE PFA O A
H Hard rubber -
Grounding ring material
S 316 Stainless steel O O
0 316L Stainless steel VAN VAN
T Ti (Titanium) A A
P Pt-Ir (Platinum / iridium) A -
A Ta (Tantalum) A -
H Hastelloy-C A A
O Standard
A : Option
—_— Not available

12 KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

Introduction

1.3.4 AN At

Size

10A (3/8") - 2000A (80")

Process connection

Flange type - Standard JIST10K RF
(Option. ANSI 150#, DIN 16 bar, Sanitary)

Measuring range

0.1 m/s =10 m/s

Flow velocity

0.3 m/s—-10 m/s

Accuracy

+0.5 % FS (0.3 m/s ~ 10 m/s)
+1.0 % FS (0.01 m/s ~ 0.3 m/s)

Fluid temperature

Hard rubber (-10 °C ~ 70 °C)

Ambient temperature

-10 °C ~ 60 °C

Conductivity

5 us / cm O] &t

Power supply

AC 85-250 V (50~60) Hz
DC 24 V (Option)
Battery (Option)

Power consumption 15 VA
LCD Display
. Flowrate : 5-digit Display
Display A
Total : 9-digit Display
With Back light
Analog : DC 4-20 mA
Pulse : DC (8~30) V (Open collector pulse)
Digital : RS-485
Output 9
* 4l Data®l 918 EHL #ARY, 22K, MARTS
SAlstt
Protection class IP65 / IP67
®  Self check - A7F RIE 715
Special feat @  Empty pipe - A HE s
ecial feature N L
P ®  Reverse flow enable - g.94g 2 Js
@  Error message - QB HA|7|&

KOREA FLOWMETER IND.CO.,LTD.



Introduction Electromagnetic flowmeter / KTM Series

Flow range
Size Special Minimum Normal Maximum

Velocity | Flow rate | Velocity | Flow rate | Velocity | Flow rate

(m/s) (m’/h) (m/s) (m’/h) (m/s) (m’/h)

10A 3/8B 0.008 0.028 2.826

15A 1/2B 0.019 0.063 6.358

20A 3/4B 0.034 0.113 11.304

25A 1B 0.053 0.176 17.662

32A 1-1/4B 0.086 0.289 28.938

40A 1-1/2B 0.135 0.452 45.216

50A 2B 0.211 0.706 70.650
65A 2-1/2B 0.358 1.194 119.398
80A 3B 0.542 1.808 180.864

100A 4B 0.84 2.82 282.60
125A 5B 1.32 441 441.56

150A 6B 0.90 6.35 635.85
200A 8B 3.39 11.30 1130.40
250A 10B 5.29 17.66 1766.25
300A 12B 0.03 7.63 0.1 2543 10 2543.40
350A 14B 10.38 34.61 3461.85
400A 16B 13.56 45.21 4521.60
450A 18B 17.16 57.22 5722.65
500A 208 21.2 70.6 7065.0
600A 24B 30.5 101.7 10173.6
700A 28B 415 1384 13847.4
800A 328 54.2 180.8 18086.4
900A 36B 68.6 2289 22890.6
1000A 40B 84.7 282.6 28260.0
1200A 48B 122.0 406.9 40964.4
1400A 56B 166.1 553.8 55389.6
1600A 64B 217.0 7234 72345.6
1800A 72B 274.6 915.6 92562.4
2000A 80B 339.1 11304 113040.0

14 KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic lowmeter / KTM Series

Introduction
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Installation Electromagnetic flowmeter / KTM Series
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Electromagnetic flowmeter / KTM Series Installation
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Installation

Electromagnetic flowmeter / KTM Series
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Electromagnetic flowmeter / KTM Series Installation

2.4 YYD

——

A7 F-A = A SHEH0| QELICHL HEE ZH 4 2200 LHLSHE LojLtA

5|0, 20 2 LHYStE Chaat 25U

100
MmaSVItEa -
(2) &4H|& (d/D) O E8a. -
M GE
SaSNN
\‘\\Q/S\
d: 870 U (F43F) " ~ NS N
o — 4w> \\\
D: Zhofate| W ~_ NN\
o A ’% SN \‘ AAN
Va5 (m/s) - L e EERN \\‘
P: ALt (mbar) = \\ N
jRoo 2m/s
mr
ol

SN 1m/s

7

4 //
/

// 1./

0.5 0.6 0.7 0.8 0.9

KOREA FLOWMETER IND.CO.,LTD. 19



20

Installation

Electromagnetic flowmeter / KTM Series

OO0 OO0 OO

+
4-20mA

+
Pulse

+RS DATE

DC Type
é ﬁ (1) 282 H of
(2 #™9 /&0
(ORR:|

AE 5| M 4d

L (AC) AC 220V Mg, L ZM

el He|: AC 85~250V, 50/60Hz
N (AC) AC 220V M&l, N ZHM
+ (DC) DC24v HE, + 2M
FQl #HO|: DC 18~36V
- (DC) DC24v MY, - 24
D Mol FA| CHA} HA| ®M& <= 100
(2 284z
AE 5| M 4d
4-20mA + Analog signal 4-20mA + Sckxp | 1§39 T : 750 Q max
2. Hart 841 Q|2 DC 24v M A=2

4-20mA - Analog signal 4-20mA - EHEHAL | &) =M g

Pulse - A ZBCHR} EH TS <=50mA
RS DATE + RS485 4l + = HECHX}

RS 485 S41 7|s

RS DATE - RS485 4 -Z= TRt
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Electromagnetic lowmeter / KTM Series Installation
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Installation

Electromagnetic flowmeter / KTM Series
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Operation

Electromagnetic flowmeter / KTM Series
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Operation Electromagnetic lowmeter / KTM Series
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7|7 —A KTM Series= 0t Alof| AHE0| Hetot= & 28 E[0f AS L

=

2730| &X| @A, FHHez HZ0| BT o2 BA|(UL)E =4S HASHIAIR.

3.2.1 BEA RO A

O . O<:— M 22t /Y
At el @l L o 0.0% M3/he—_ 27t oato| crey
_ﬂl:_?_l-%ic"tgl H_I-|I_E_% ~ Tl o=l COT
O O«— HAE eEY
TOTAL + M3<—— ©x2o| £
SYSTEM 28 ——= EMPTY PIPE !
PcB No. —> E517E-A0140-0037
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Electromagnetic flowmeter / KTM Series

Operation

3.2.2 €M™ KTM-800(-Ex) =

(M Hw2l 4

Rty

1. BASICE SETUP

Damping(s) (0.1-99.9)
PV Decimal (1,2,3)

Lcd rotate (0,+90,180,-90)

2. SYSTEM SETUP

1.1
1.2
1.3 Total Decimal (1,2,3)
14
2.1

Signal

2.1.1 Qmax (m3/h)
2.1.2 Low Cutff % (0~9.9)
2.1.3 Direction (Fwd, Rev, Bid)

2.1.4 Indication (FORWARD, REVERSE)

2.1.5 Density (g/mL)

2.2 Pulse Output

2.2.1 Freq Max (100~5000Hz)
2.2.2 Liter/pulse

2.2.3 Pulsewidth (0~1000ms)
2.2.4 Pulse Level (L, H)

2.2.5 Pulse Power

2.3 RS485 Output

2.3.1 RS485-Protocol

2.3.2 Baudrate(1200-38400)
2.3.3 Data Bit (8)

2.3.4 Parity (NON)

2.3.5 Stop Bit (1, 2)

2.3.6 Dev Address (001)

2.4 Clear Total (Yes, No)

3. TRANSMITTER
TRIM

3.1 Zero Trim (Yes, No)

3.2 Tube Trim

3.2.1 Empty Trim (Yes, No)
3.2.2 Full Trim (Yes, No)
3.2.3 Tube Region% (0~99.9)
3.24 Empty Freq

3.2.5 Full Freq

3.3 Loop Trim

3.3.1 4mA Trim (3~5)
3.3.2 20mA Trim (19~21)
3.3.3 Loop Mode

3.4 K Character

4. OUTPUT CHECK

4.1 Loop Test (4~20)mA
4.2 Pulse Test (1~5000)Hz
4.3 Coil Test

5. DETAIL SEUTUP

5.1 Size (mm)

5.2 Qmax (m’/h)

5.3 Liter/Pulse

5.4 Sensor K

5.5 Convert K

5.6 Revise

5.7 Coil Freq

5.8 Power Freq (50Hz, 60Hz)
5.9 Act Zero mV
5.10 Az Range (mV)
5.11 Save Settings
5.12 Passwd Protect

6. TOTAL PRESET

6.1 Clear Total
6.2 FWD Preset (m’)
6.3 REV Preset (m’)

KOREA FLOWMETER IND.CO.,LTD.
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Operation Electromagnetic lowmeter / KTM Series
(2) ZEHEMS} W
KTM-800 Series 2 Ot2{0i| X|A|El =AM ef oy 2t =%H0| 7hs gL Tt
= 4 =k —_ -
ot A, ALE0| Mot E dEE 0 B2 ME XS & Has lsuHot
Mg, Bd, 2LEZ A2t ZASHEE SHA| 7| HEELICE
* EA|THY] HAYY
0.0 () r28 =242 ©9-> TOTAL+ >
- SR HE=22 HAMIL 0lsSHC.
0.0%  m3/h
0.0] 22 2 =udiNEANe = GVEE
* sof BHAS
TOTAL + ma3
EMPTY PIPE !
£517E-A0140-0037
T
@3|§ —20 A OIS 20| BAS SYS TRIM CHk | £X0l ”éL;E =|§ sl HE HAXI
= | == Ny a XEEBHC
Damping(s) BT 2 ope £ =2 WRolA
Entersetup 2 || €318 52 SetuplinZ DBt OK : G/0E S s R
TN CANCEL : => 2AE BT 95@ IE s2iE NE
sewps 311 &8 A@)3IE w2l Hoz Brof|| MANE EX%D 0STIA L2 S
EMPTY PIPE T| L2Ch o110

E517E-A0140-0037
—_

(GEEEEEVE RSN
SHCF.

BAS| sys TRIM cHK

Damping(S)
PV Decimal
Total Decimal
Lcd Rotate

PV Decimal
Total Decimal
Lcd Rotate

BASIC SETUP

Bas sys TAM ork | @) 318 =2 38 2ot Hwz oS
| 5% 2= oremol # X HEH0IUE 20l 2o
N CEEEEEEE Y BENT=
PV Decimal S0l TS B B 4 U
Total Decimal
Lcd Rotate

01.0

gas sys Tam crk | B 312 =3 tin= TS o w4
| Zam g+ s as 2ox0 s
Damping(S) 52 N8 2010 (@)1= &S
Max: 99.9 HH ST
Min: 0.1
[o.0
01.0

S R0 FHRE Loeis €518
20 LR 0 FH im0l ZT50
o= Usmi = g8 rESECt
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Electromagnetic lowmeter / KTM Series Operation
1. BASIC SETUP
. ) .
SYS TRIM CHK | Damping(S) BAS SYS TRIM CHK | Max: 99sec
L——— | Min: O.1sec
Damping(S) *2tRe Y £2(DC4-20mA) 2 Damping(S)
PV Decimal U 5CE Al2H(sec)HRZ2 Max: 99.9
Total Decimal A5 g = UL Min: 0.1
Lcd Rotate [o1.0
L 01.0 L 01.0}
BAS| sys TRIM cHk | PV Decimal BAS SYS TRIM CHK | 1: 0.0
L——— | 2: 0.00
Damping(S) 221920 A2 AHEH} PV Decimao 3: 0.000
PV Decimal
Total Decimal
Lcd Rotate 2
1 2
Y . N\ .
BAS| sys TRIM cHk | Total Decimal BAS SYS TRIM CHK | 1: 0.0
L———— | 2: 0.00
Damping(8S) R AxHS 4F & Total Decimal 3:0.000
PV Decimal
Total Decimal
Lcd Rotate 2
1 2
A\ /
N AT
BAS| sys TRIM cHk | Lcd Rotate BAS SYS TRIM CHK | =%:0, 180
| +=:-90, +90
Damping(S) 3HHS 90°4 3| ™ AIZICH Lcd Rotate
PV Decimal AX gEoltet &3S HEs.
Total Decimal
0
0 0
\ L J
BAS| sys TRIM cHi | Noise Limit BAS SYS TRIM CHK | NO
PV Decimal 2 E0IAl Yes &8 Noise Limit
Total Decimal
Lcd Rotate
YES
& YES YESJ

KOREA FLOWMETER IND.CO.,LTD.
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Operation

Electromagnetic flowmeter / KTM Series

2. SYSTEM SETUP

BAS TRIM CHK | Signal
QMax
Pulse Output Low Cut off%
giusTox:Ut Direction
ar 1o . .
Load Settings Indlct_atlon
Density

BAS TRIM CHK

BAS - TRIM CHK

Qmax(m3/h) Qmax ( m3/h)

Low Cutoftie Max: 2650.71

Direction L

Indication Min:85.5429

Density 1000.00
1000 1000.00

BAS - TRIM CHK

Qmax(m3/h) Low Cutof%

Mex: 8.9

Direction )

Indication Min: 0.0

Density 1.0
1000 1.0

BAS TRIM CHK

Qmax(m3/h)
Low Cutoff%
Indication
Density

BAS TRIM CHK

Direction

Bid

Bid

Bid |

BAS TRIM CHK

Qmax(m3/h)
Low Cutoff%
Direction
Density

<
BAS TRIM CHK

Indication

FORWARD

FORWARD

FORWARD

N
BAS TRIM CHK

Qmax(m3/h)
Low Cutoff%
Direction
Indication

BAS TRIM CHK

Density (g/mL)

Max : 9.999
min : 0.100
1.000

1.000

1.000

SO EAIE Maxatdt Mingt AHOI Ol A

Max S &8 & =+ .

t, &82 m3/hE E350 0 5t THE
@2 280 SJtsotoh.
m3/h& HAHGHO & 8T

MaxS 2T 20mAS
HMZLM 4mAES

22U s2= $as 86
Fwd: & gtk
Rev @ SAgt&
Bid @ FgtEk

FORWARD: &2 &F
REVERSE : &

=Ho 2 E £3F St

Jl2 8% :1.000

KOREA FLOWMETER IND.CO.,LTD.




Electromagnetic lowmeter / KTM Series Operation
BAS TRIM CHK | Pulse Output BAS TRIM cHk | [eas TRIM CHK | 23S Hz2 WL At ST
Signal || Freq Mex (Hz) [Freq Max (Hz) Freq Max (Hz) Max: 5000Hz
~>|| Liter/Pulse Liter/Pulse Max: 5000.0 Min: 100Hz
RS485 Output ->[| Pulse Width (ms) Pulse Width (mS) o
Clear Total u'se Pulse Level Min: 100.0
Load Settings Pulse Level Pulse Power 1000.0
1000.0 1000.0
BAS TRIM CHK BAS TRIM CHK | ZLiter0l 1H2] PulseE EAE XS X &L

Freq Max (Hz) Liter/Pulse

Max: ———————

Pulse Width (mS) )

Pulse Level Min: 0.10000

Pulse Power 0.10000
0.10000 ) 0.10000

BAS TRIM CHK |

BAS TRIM CHK

Freq Max (Hz) Pulse Width (ms)

Liter/Pulse Max: 1000.0

Pulse Level Min: 0.0

Pulse Power 0050.0
0050.0 0050.0

BAS TRIM CHK

Freq Max (Hz)
Liter/Pulse
Pulse Width (mS)

Pulse Power

BAS TRIM CHK

Pulse Level

Active L

Active L
b,

Active L
)

BAS TRIM CHK

Freq Max (Hz)
Liter/Pulse

Pulse Width (mS)
Pulse Level

BAS TRIM CHK

Pulse Power

INT

S
Size & R0l Meh =, EAX=
CtEC.

i

PulseZ2 & & &Lt

HES0H =AIRE0l 200L/min0l 2

1ILE 10HS PulseE UEY
200L/60sec=3.333I 2| PulseX2=6.66666

ok 702l Pulsedt £ 522 1000ms/7=142,8
[t2tA = 142.8msOH Xl €& 01 Jbs6HCH

Pulsel High& 813 2lXl LowE 818
AQI0tE dEstTt.

Active L: Low
Active H: High

Pulsell Power & &4

INT (Open Collector)
ENT (ALEEDt)

KOREA FLOWMETER IND.CO.,LTD.
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Operation

Electromagnetic flowmeter / KTM Series

Signal

Pulse Output
RS485 Output
Clear Total
Load Settings

BAS TRIM CHK

RS485 Output

RS485 Protocol
Baudrate

Data Bit

Parity

Stop Bit

Dev Address

BAS TRIM CHK

RS485 Protocol
Baudrate
Data Bit
Parity
{ Stop Bit

BAS TRIM CHK

Protocol

MODBUS-RTU

| Vio MODBUS-RTU

V10 MODBUS-RTU

-

RS485 Protocol
Data Bit
Parity

4 Stop Bit

<
BAS TRIM CHK

BAS TRIM CHK

Baudrate

9600

9600

9600
J

BAS TRIM CHK

RS485 Protocol
Baudrate
Data Bit
Parity
J Stop Bit

BAS TRIM CHK

Data Bit

BAS TRIM CHK

RS485 Protocol

N
BAS TRIM CHK

Parity

Baudrate
Data Bit
{ Stop Bit NONE
NONE ) NONE

N
BAS TRIM CHK BAS - TRIM CHK
RS485 Protocol Stop Bit
Baudrate
Data Bit
Parity
J[Stop Bit] 1
\ 1) 1

BAS TRIM CHK

4 Baudrate
Data Bit
Parity
Stop Bit

BAS TRIM CHK

Dev Address

001

001

001

=& AL Al RS-4852 A2 HEHSHTY

MODBUS-ASC
MODBUS-RTU

8 Bitnd

Parity

NONE
EVEN
OoDD

Stop Bit

Dev Address

30
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Electromagnetic lowmeter / KTM Series Operation

BAS TRIM CHK | Clear Total BAS TRIM CHK | =E &S M=Z3t AlZICH
Language Clear Total No: +H&2 MZ 3t otAlI Y=Lt
g:;malo oot - Yes: S HEE MZ 3 &tCh

se Outpul -
RS485 Output ->
Clear Total No
No
X — _
BAS TRIM CHK | Load Settings BAS TRIM CHK | OI™ &3 & &3 &S S| &t
No: &5tXl &=Lt
Signal > Load Settings Yes: J|&E £&3ts & &t
Pulse Output -
RS485 Output -
Clear Total -
Load Settings No
No

3. TRANSMITTER TRIM

BAS SYS [TRIM|CHK | Zero Trim BAS SYS [TRIM]cCHK | £XI % Bi2ILH {HIE 2F2AI31 2
SE0| U=AEHUAM ZeroB S ELICH
Zero Trim
I"be;:: = Z5tA MEGHAOLE ERUAN SEO ZX
K°g:am“ = USAL LRSI AAS,
No
No: JES XLt
No No | Yes: &S &=L
BAS SYS [TRM]cHK | Tube Trim (BAs svs (Bas svs [FRM] cHK | & 71 UL Bl tSE aASC
(S BILMHO FO4 2 2|98
%:OTT':" E"ﬁv'T"m Empty Trim ZHHOI SR ASHL MAIGHH LER ST
_B m -> ul rim
optum Tube Reglon=5% HMEA AABIOE HFU A &AGHR 2l
Noll | No: 2&S &lar=ch
Yes: &S &e=Ch
No No No
A J
BAS sys [TRM]cHK | [BAs sys [TRM|CHK | £ XIS BHES A2I% AAIBICH
(OHZHUOf o BIRAMS =04 HE 2I|SIE
Empty Trim Full Trim
';:Hrg:abn_% HIZA MAIGH22 SEUME AAIGHA =0
Noll| No: €&S Brg=Ct
Yes: ¥ &=Ch
No No
L J
( ™) ( _ =
BAS SYS [TRIM] CHK BAS sYS -TRIM CHK | 2 Al Bl2 AEIIS0ll REE T
Empty Trim Tube Reglon% UL HOop SBAEM HHSEL.
Full Trim o
Max: 99.9
Tube Region—% .
Empty Freq Min : 0.0
Full Freq A0 Max: 99.0%
NoJ | 40.0 | Min: 0.0%

KOREA FLOWMETER IND.CO.,LTD. 31



Operation

Electromagnetic flowmeter / KTM Series

Loop Trim

Zero Trim
Tube Trim

Loop Trim
K Character

BAS SYS |[TRIM|CHK | K Character
Zero Trim »Ed =
Tube Trim
Loop Trim

K Character

1.000000

BAS SYS |TRIM|CHK

Empty Trim
Full Trim
Tube Reglon-%

Full Freq

4 )
BAS SYS -TR[M CHK

Empty Freq
Max: 9999.0
Min : 0.0

2173.0

2173.0

2173.0
J

-
BAS S8YS |TRIM|CHK

BAS SYS -TRIM CHK

Empty Trim Full Freq
Full Trim Max: 9999.0
Tube Region-% )
Empty Freq Min : 0.0
Full Freg 2213.0
2213.0 2213.0
J y,

BAS SYS |TRIM|CHK

4mA Trim
4mA Trim Max: 5.000
20mA Trim )
Loop Mode Min : 3.000
04.000
04.000 04.000
\ L )

BAS SYS [TRIM|CHK

-

N
BAS 8YS -TF!IM CHK

20mA Trim
4mA Trim .

Max: 21.000
20mA Trim
Loop Mode Min : 19.000

20.000
20.000 20.000
J/ A J

BAS 8YS |[TRIM|CHK

BAS SYS |TRIM|CHK

Loop Mode
4mA Trim
20mA Trim
4-20 mA
L 4-20 mA L 4-20 mA |

BAS SYS |TRIM|CHK

K Character

Max: 1.030000

Min: 0.970000
1.000000

000 1.000000
- @

N
BAS SYS - CHK

SEXI| U2 Yo BAH otk Y=t
SEXI| U2Z Yo BB otk Y=l

AmA B Xt LAl

kJ
0
o
aQ

o
[ml

Loop Mode E &3

* 4-20 mA
* 4-12-20 mA

STXI| U2Z &2 BHA S

]
62
rr
[l

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic lowmeter / KTM Series

Operation

4. OUTPUT CHECK

—
BAS SYS TRIM EHK

BAS SYS TRIM EHK

Loop Test
Pulse Test
Coil Test

1000.0

BAS 8YS TRIM EHK

Loop Test
Pulse Test
Coil Test

OFF

Loop Test

Pulse Test

Coil Test

T
BAS SYS TRIM |CHK]

. —
BAS SYS TRIM [CHK]

Loop Test
Max: 20.0
Min: 4.0
fik.0
12.0

Pulse Test
Max: 5000.0
Min: 1.0
foh 000.0

1000.0

BAS 8YS TRIM [CHK|

Coil Test

OFF
OFF

Pulse &2 Test & UL

OtEF Pulses=E 2 5tX Pulsedt
ECt.

=
=
24
=

M 40

Coil & & O M2

KOREA FLOWMETER IND.CO.,LTD.
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Operation

Electromagnetic flowmeter / KTM Series

0.0

m3/h

TOTAL + m3
EMPTY PIPE ———H
E517E-A0140-0037 —
N

0.0%

0.0

0.0% m3/h
TOTAL + m3
EMPTY PIPE !

0.0 -0.5mV

Enter Setup ?
YES:C/CE NO:->

5. DETAIL SETUP

DETAIL SETUPHI 0l 28 DATAJ M BT A0 LOCKO| ZedULH.

8l 20 X< 20| LOCKO| ZAU= MEHOICH

—System& &
——PCB No.

LOCKS EJI95t0

Ct31t 20| HHHH UNLOCKAEHZ HHALCH.

M2AS 225 €oPIE 5222l LOCKSAAIBILE

[
-

0l

®>
Setup

O
tol

02 i
MR I

FAZ0I CHS

€312 =2f DETAIL w2 RS CH,

o=
BE=

Setup= ot Xl
Lt=2Ct.

NCEES

(e

DETAILl TOTAL

Size (mm)
Qmax(m3/h)
Liter/Pulse
Sensor K

¥ Convert K

DETAIL SETUP

(e
DETAILl TOTAL

Qmax(m3/h)
Liter/Pulse
Sensor K

¥ Convert K

Size (mm)

GEEEEREERCE
A

* A 3 (EotAl 2F)

100

(e
DETAILI TOTAL
e

Size (mm)
[@max(m3/h)]
Liter/Pulse
Sensor K

{ Convert K

Qmax(m3/h)

(GEEEERLCER-ELIS

100.00000

%oz

DETAIL TOTAL

Size (mm)

100

100

PR
DETAIL TOTAL

Qmax(m3/h)

Max: 100.00000

Min: 0.00000
100.00000

100.00000

O@@®

LN N N )

OIOIV)

L N N )

wou

W

€318 52014 +2® System L& PCB No.Z 0|

HEY IS8 i 0ISECt
sy HEF
PSESg=lgns

é

34
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Electromagnetic flowmeter / KTM Series Operation

DETA] TOTAL Liter/Pulse DETAIL TOTAL (CHEEEEEPEEY TN EEI
L —
= = L= AfEHS} =2 < = o2t HHS
Stze (on] (GEEEEREER-EET R @18 =2 noRe vas .
Qmax(m3/h) Mex: e ZLiter0l 1742 PulseE & XE £F &
¢ Size ¥ K20 W2} H D, HAXE
Sensor K Min: 0.10000 Ct2Ct.
VEBTTHS 910000| €512 =2 mman,
100.00000
DETAIL ToTAL Sensor K DETAIL TOTAL (CHEEEEEREEY TR
Jl2 < L= AfEHS} = = ozt A S
Size (ram) (GEEEEEGERCES po— (GEEEEIERSE-E
Qmax(m3/h) «HZE 2 (B6HAl £ ) Max: 99.90000 €12 =2 e
Liter/Pulse
Min: 0.01000
4 Convert K 00.11068
00.11068 00.11068
Me— ) - -
DETAL] TOTAL Convert K DETAIL TOTAL (CHEEEEEPREEN LERELI
| —
e (GEEEEREGEREELS Comvert K (GEEEERESEE
Qmax(m3/h) xHH 2K (BSIAl & Max: 99.90000 I =2 MEST
Liter/Pulse ¢ €3) ax ’ @
SO Min: 0.01000
08.00000
08.00000 08.00000
R ——
oerAn_l TOTAL Revise DETAIL TOTAL @ JIE =2 H& IS8 HwZ 0IS&tCt
L —
4 Qmax(m3/h) ®9|§§a M= S=E PresetZero( mV ) ®3I§ scl Ha3=
Liter/Pulse B DX (E5HA & F PZ Range Lower JlE =2 HEBC
Sensor K * 9y 3N (@44 23) PZ Range Upper @ =d :
Converter K Speed_1 m/s
{[Revise | VRevise_1
1/8 +00.000
N E— R
e \ )
DETAIL] TOTAL Coll Freq DETAIL TOTAL (CHEEEEEPREEN TN
e —
4 Uter/Pulse (GEEEEREGERCES GolFiea (GEEEEEEE
SensorK «#2 2X (BOHA £8) €312 = mza,
Revise
V[Coll Freq] 6.25
6.25 6.25
~—_——— ——
e Y - -
oerAn_l TOTAL Power Freq DETAIL TOTAL @ JIE =2 HE IIsE Nw=2 0IS&tt
e —
ol (GEEEEREGERCES o @312 =2 Power T+ A=
comverter K +H 2T (BOHA &7) (50Hz, 60H2)
Coil Freq €312 = mza.
+[Power Freq] 60Hz
60Hz 60Hz
—— e —
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Operation Electromagnetic lowmeter / KTM Series

6. TOTAL PRESET

(e 1 ) = s =
DETAIL Clear Total DETAIL TOTAL @ JIE s ¥HE IS8 w2 01S&HCH
1 L
GEEEEREEREE lomr Tota ® s =2 vesno BEE
PWD Preset (m3) sHg =os @3|§ scof MEECH
REV Preset (m3)
YES
NO YES
T Y— = =
DETAIL PWD Preset (m3) DETAIL TOTAL (CHEEEEEBEENTENET
1 L
= s = Meust = = HAHS
= Tom 8 =2 HiwE des woresetma) ||| @ 31= =2t mizs
PWD Preset m3) || « et xets wasin) M e (CEEEERELS
REV Preset (m3) ax:
Min: —————————
000.000000
000.000000 000.000000
——
DETAIL [TOTAL REV Preset(m3) DETAIL TOTAL (CHEEEEEPBEEN T-NER
1 L
=z = L= Menst = = HAs
S GEEEER LR EE S (GEEEEEEES
PWD Presst (m3) || » o2& -X2t2 WA M —mmeeemme €318 =2 mEECH
REV Preset (m3) LY
Min: ——————————
000.000000
000.000000 000.000000
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Electromagnetic lowmeter / KTM Series Operation
3.2.3 €41 Modbus Ver01
1. THE SERIAL TRANSMISSION MODES (& && 2E)
ASCI1 @F RTU, & JHQl BtAIS] DEH A (MODBUS) Z&ENME 2EDJF USLICEH
RTU &= 8HIE OI&AZXE AMSotH, ASCII 2= 7HIE2| ASCEXAE AIS
SLICH. RTU 2= High byte 4 bite Low 4HIEZ & HIOIEZ 2c2l&0
ASCI| M£2E=2 BH JIs§LICH
E =0, RTU 2% OI0IE 0x1A ™ ASCII 2% 0x31, 0x41 2 byte2LILCt.
Ol2t 20| ASCII &9 =g 20l= RTU 222 =4 20/2 SHi LICH.
RTU 2=9 HIOIH = 2F H=2 CRC Checksum ZHAI0IMH, ASCII 2&=&=
LRC Checksum 2+l ILICk.
CIS2 ZUA 2 SMR2EQ X0IE A4S LI
Transmission Mode ASCII (7 bit) RTU (8 bit)
8 bit
ASCIl code )
Code format L binary characters(0| &I 2Xt)
(‘-9 , ‘A-F)
(0x00 — Oxff)
Start bit 1 1
Data bits 7, 8 8
Parity bit none/even/odd none/even/odd
Stop bit 1, 2 1, 2
Error Check Field LRC CRC16
KOREA FLOWMETER IND.CO.,LTD. 37



Operation Electromagnetic lowmeter / KTM Series

2 Register and message format

List some of Register and message format

Register type |message Register qty description
length
COIL 1 bit - COIL Variable(ON OFF)
FLOAT 32 bit 2 32bit float point number(IEEE754format)
INT 16 bit 1 unsigned INT(0x0 — OxFFFF)
LONG 32 bit 2 unsigned long INT(0x0 — OXFFFFFFFF)
2.1 COIL

COIL Variable OxFFOO -> ON 0x0000 -> OFF

2.2 FLOAT

Apply 2 Register store single -precision IEEE754 format float point number.
Every float point number include 4 BYTE, Specifically defined as follows:
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM

S: signed bit 0->positive 1->negitive

E: exponent

M:The fractional part of mantissa

For example: 0xC1480000=-12.5

2.3INT

Applyl Register to store a unsigned INT number.
For example: 0x0025 =37 0x1234 = 4660
2.4 LONG

Apply2 Registers to store a unsigned long INT number.

For example: 0x12345678 = 305419896

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic lowmeter / KTM Series

Operation

3 Message format definition

3.1 CMD=0x03(read 1 or more Registers)

For example the message is to read instant flow Message, slave address=1.

Note: the instant flow Register Start address=0x0253, however the Message

Register of Start address should be 0x0253-0x0001 = 0x0252

Query: Master->slave

Message format name RTU example data(HEX) IASC example data(HEX)
Head of package NONE 3A
Slave address 01 30 31
Function code 03 30 33
Register Start address high BYTE 02 30 32
Register Start address low BYTE 52 35 32
Register gty high BYTE 00 30 30
Register gty low BYTE 02 30 32
Error Check Field 64 62 41 36
End of package NONE 0D O0A
Response: Slave->Master

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A
slave address 01 30 31
function code 03 30 33
message length 04 30 34
Register0x0253 data high BYTE C1 43 31
Register0x0253 data low BYTE 48 34 38
Register0x0254 data high BYTE 00 30 30
Register0x0254 data low BYTE 00 30 30
Error Check Field 47 D9 45 46
End of package NONE 0D O0A

The Response will return IEEE754 format instant flow value of C1 48 00 00 =-12.5

KOREA FLOWMETER IND.CO.,LTD.
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3.2 CMD=0x05(write COILVariable)

the case of data to remove the accumulated flow Message, slave address=1,
Note: Clear total Register Start address=0x0003, however the Message of
Register Start address should be 0x0003-0x0001 = 0x0002

Query: Master->slave

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A

slave address 01 30 31

function code 05 30 35

Register Start address high BYTE 00 30 30

Register Start address low BYTE 02 30 32

COIL Variable high BYTE FF 46 46

COIL Variable low BYTE 00 30 30

Error Check Field 2D FA 46 39

end of package NONE 0D O0A

Response: Slave->Master

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A

slave address 01 30 31

function code 05 30 35

RegisterStart addresshighBYTE 00 30 30

RegisterStart addresslowBYTE 02 30 32
COILVariablehighBYTE FF 46 46
COILVariablelowBYTE 00 30 30

Error Check Field 2D FA 46 39

end of package NONE 0D O0A
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Operation

Query: Master->Slave

3.3 CMD=0x06(write a single Register)

Register Start address should be 0x0042-0x0001 = 0x0041

NOTE: flow unit Register Start address=0x0042, However

the case of data to write flow unit=m3/h Message, slave address=1.

the Message

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A
slave address 01 30 31
function code 06 30 36
Register Start address high BYTE 00 30 30
Register Start address low BYTE 41 34 31
Variable high BYTE 00 30 30
Variable low BYTE 13 31 33
Error Check Field 98 13 41 35
end of package NONE 0D OA
Response: Slave->Master

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A
slave address 01 30 31
function code 06 30 36
RegisterStart address high BYTE 00 30 30
Register Start address low BYTE 41 34 31
Variable high BYTE 00 30 30
Variable low BYTE 13 31 33
Error Check Field 98 13 41 35
end of package NONE 0D OA

KOREA FLOWMETER IND.CO.,LTD.
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3.3 CMD=0x10( write many Registers)

the case of data to write damping time=3s Message, slave address=1,
Note: The damping time Register Start address=0x0189, however the Message
Register Start address should be 0x0189-0x0001 = 0x0188

Query: Master->slave

message format name RTUexample data(HEX) [ASCexample data(HEX)
Head of package NONE 3A
slave address 01 30 31
function code 10 31 30
RegisterStart address high BYTE 01 30 31
RegisterStart address low BYTE 88 38 38
Register gty high BYTE 00 30 30
Register qty low BYTE 02 30 32
message length 04 30 34
To write Register0x0189 into high BYTE 40 34 30
To write Register0x0189 into low BYTE 40 34 30
To write Register0x018A into high BYTE 00 30 30
ITo write RegisterOx018A into low BYTE 00 30 30
Error Check Field E3 ED 45 38
end of package NONE 0D OA

The case of 4 data BYTE is IEEE754 format float point number40 40 00 00 = 3.0
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Response: slave ->Master

message format name RTUexample data(HEX) IASCexample data(HEX)

Head of package NONE 3A

slave address 01 30 31

function code 10 31 30

RegisterStart address high BYTE 01 30 31

RegisterStart address low BYTE 88 38 38

Register gty high BYTE 00 30 30

Register gty low BYTE 02 30 32

Error Check Field CO 1E 36 43

lend of package NONE 0D O0A

3.4 Exception Response

If an error is detected in the content of the query (excluding parity errors and
Error Check mismatch), the function code will be modified to indicate that the
response is an error response (called an exception response), and the data bytes
will contain a code that describes the error.
For example, if flow unit to be setup as Hz, by the reason the flow meter unable
to use Hz as flow unit, so return Exception Response.
Exception Response: Slave->Master

message format name RTUexample data(HEX) IASCexample data(HEX)

Head of package NONE 3A

slave address 01 30 31

function code 36 38 36

Error code 43 34 33

Error Check Field 03 91 39 31

lend of package NONE 0D OA

Note: 1. Exception Response function code=Query function code+0x80

2. Detail Error code to reference _Appendix 1: Constant table:;: Error code
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44

4 Data Error Check Field algorithm

4.1 LRC CHECK

// LRC CHECK Range : From “slave address”to the last byte before LRC Error Check

Field.
void LRC(unsigned char *buf, unsigned int len)
{

unsigned int i;

LRC =0;

for (i=0; i<len; i++)

{

LRC += buf[i];
}
LRC = Oxff - LRC;

LRC++;
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4.2 CRC16 CHECK

const unsigned char TAB_CRC_H[] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40

7

const unsigned char  TAB_CRC_L[] ={
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0xCA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0x1E,0xDE,0xDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,0OxFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2A,0xEA,0XxEE,0x2E,0x2F,0xEF,0x2D,0xED,0xEC,0x2C,

OxE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0%x26,0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xEO0,
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0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6E,0xAE,0xAA,0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x7F,0xBF,0x7D,0xBD,0xBC,0x7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xBO,
0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E,0x5E,0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C,

0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40

// CRC CHECK Range : From“slave address”to the last byte before CRC Error Check
Field.

void CRC(unsigned char *buf, unsigned int len)

{
unsigned int i;
unsigned char CRC_H , CRC_L, index, ch;
CRC_H = 0Oxff;
CRC_L = Oxff;
for (i=0; i<len; i++)
{
ch = buf|i];
index = CRC_H * ch;
CRC_H = CRC_L ~ TAB_CRC_H[index];
CRC_L = TAB_CRC_L[index];
}
}
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5 Flow meter Variable(slave address )definition
Following is a list of instrument Variable information, the data are HEX type
\Variable name Register Register Read Write
|address length instruction  [instruction
COlLtype
Clear Total 0003 - --- 05
INT type
Flowunit 0042 0001 03 06
(Appendix2:Constant table:flow unit)
Total unit 0046 0001 03 06
(Appendix 2: Constant table:flow unit)
JAlarm definition (Appendix 3) 0419 0001 03 06
LONG type
Expansion of the positive accumulated (0309 0002 03
positive accumulated 0311 0002 03 -
Expansion of the negtive accumulated 0313 0002 03
Negative accumulated 0315 0002 03 -
FLOAT type
Main Variable(instant flow) 0253 0002 03 -
damping times 0189 0002 03 110
cut off % 0197 0002 03 110
Qmax(m3/L) 0209 0002 03 110
4-20mAcurrent test(mA) 0143 0002 --- 110
Output current mA 0203 0002 03 ---
Output Frequency Hz 0229 0002 03 ---
Output Frequency Range Hz 0223 0002 03 IL0
Unit per pulse (L/p) 1103 0002 03 110
Pulse width (ms) 0227 0002 03 110
Note: The flow total calculation is as follows:
Suppose read out the "expansion of positive cumulative” =2, “positive
cumulative” = 1234
The total positive flow = 2 * 1000,0000 + 1234 = 20001234
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0x01:
0x02:
0x30:
0x31:
0x32:
0x40:
0x41:
0x42:
0x43:
0x44:
0x45:
0x46:
0x47:

0x48:

6 Appendix 1: Constant table: Error code

Invalid instruction code

Invalid Register address

parameter upper limit

parameter of super threshold

parameter option item error

Invalid Register length

Register unable to support current instruction code
Register unassigned

flow unit absent

Total unit absent

the highest Frequency output upper limit

the lowest Frequency output of super threshold
the high flow speed upper limit

duty cycle upper limit

48
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7 Appendix 2: Constant table: flow unit
inH20 1 Cum/d 29 pH 59
inHg 2 Impgal/h 30 g 60
ftH20 3 Impgal/d 31 kg 61
mmH20 4 degC 32 MetTon 62
mmHg 5 degF 33 Ib 63
psi 6 degR 34 STon 64
bar 7 Kelvin 35 LTon 65
mbar 8 mvV 36 g/s 70
g/Sqcm 9 ohm 37 g/min 71
Kg/Sqcm 10 Hz 38 g/h 72
Pa 11 mA 39 Kg/s 73
kPa 12 gal 40 Kg/min 74
torr 13 L 41 Kg/h 75
atm 14 Impgal 42 Kg/d 76
Cuft/min 15 Cum 43 MetTon/min 77
gal/min 16 ft 44 MetTon/h 78
L/min 17 m 45 MetTon/d 79
Impgal/min 18 bbl 46 Ib/s 80
Cum/h 19 in 47 Ib/min 81
ft/s 20 cm 48 Ib/h 82
m/s 21 mm 49 Ib/d 83
gal/s 22 min 50 STon/min 84
MMgal/d 23 s 51 STon/h 85
L/s 24 h 52 STon/d 86
ML/d 25 d 53 LTon/h 87
Cuft/s 26 cSt 54 LTon/d 88
Cuft/d 27 cP 55 SGU 90
Cum/s 28 uMho 56 g/Cucm 91
% 57 Kg/Cum 92
\Y 58 Ib/gal 93
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g/mL 95 ft.in16 151
kg/L 96 Cuft/Ilb 152
g/L 97 pF 153
Ib/Cuin 98 % plato 160
STon/Cuyd 99 KwW 161
degTwad 100 MW 162
degBrix 101 KWh 163
degBaum hv 102 MWh 164
degBaum It 103 gal/d 235
degAPI 104 hL 236
% sol-wt 105 Mpa 237
% sol-vol 106 inH20 @4DegC 238
degBall 107 mmH20 @4DegC 239
proof/vol 108 MetTon/s 240
proof/mass 109 ML/s 241
bush 110 ML/min 242
Cuyd 111 ML/h 243
Cuft 112 L/d 244
Cuin 113 g/d 245
m/h 120 ML 246
Cuft/h 130 KJ 247
Cum/min 131 M) 248
bbl/s 132 GJ 249
bbl/min 133 Ki/h 250
bbl/h 134 MJ/h 251
bbl/d 135 GJ/h 252
gal/h 136

Impgal/s 137

L/h 138
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8 Appendix 3: Alarm definition
15 14 13 12 11 10 9 8
Unused | Unused | Unused | Unused | Unused | Unused | Unused | Unused
7 6 5 4 3 2 1 0
Unused | Unused | ADC ZERO COIL EMPTY Unused | MEM
Unused: Bits 15-6  Unused
ADC: Bit 5 Exceed ADC Range
ZERO: Bit 4 Zero value too large(<-99.9mV or > +99.9mV)
COIL: Bit 3 Coil Error
EMPTY: Bit 2 Line is empty
Unused: Bit 1 Unused
MEM: Bit O EEPROM is not exist
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3.2.4 41 Modbus Ver02

gLICH RTU 2&

HE =0, RTU 2&

ASCII et RTU, & JHSl

GOl Ox1

RTU 2E9 HIOIE ZYH Y 28 H=
LRC Checksum &r&IL|CH.

1. THE SERIAL TRANSMISSION MODES (=&

SHAIO] DA (MODBUS) A&
RTU RE= 8HIE OIXEZXE AIESIH, ASCIT 2&
= High byte 4 bit2t Low 4HIEZ
ASCII MER2E2 HE JIsELICH

A & ASCII 2% 0x31,
Olet 20l ASCII 2229 Zge) Z0l= RTU 222 Zdlg 2012 ol &LICH
ZE2 CRC Checksum ZAI0I0H, ASCII 2&=

X

—

O

2CE)

ds 220 AsUth.
= THIES ASCEXE AIS
S HIOIEZ =2elZ

0x41 2 byteQLICH.

CIS2 oM 2212 SARES XI0IE eUsHLICH
Transmission Mode ASCIl (7 bit) RTU (8 bit)
8 bit
ASCIl code .
Code format o binary characters(0| &l 2X})
(‘0’-9, ‘A-'F)
(0x00 - 0xff)
Start bit 1 1
Data bits 7, 8 8
Parity bit none/even/odd none/even/odd
Stop bit 1, 2 1, 2
Error Check Field LRC CRC16
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2 Register and message format

List some of Registers and message format

Register type |message Register qty  |description

length

COIL 1 bit - COIL Variable(ON OFF)

FLOAT 32 bit 2 32bit float point number(IEEE754format)

INT 16 bit 1 unsigned INT(0x0 — OXFFFF)

LONG 32 bit 2 unsigned long INT(0x0 — OXFFFFFFFF)
2.1 COIL

2.2 FLOAT

2.3 INT

2.4 LONG

E: exponent

For example: 0x0025 =37

COIL Variable OxFFOO -> ON  0x0000 -> OFF

Apply 2 Register store single -precision IEEE754 format float point number.
Every float point number include 4 BYTE, Specifically defined as follows:
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM

S: signed bit 0->positive 1->negative

M:The fractional part of mantissa

For example: 0xC1480000 =-12.5

Applyl Register to store a unsigned INT number.

0x1234 = 4660

Apply2 Registers to store a unsigned long INT number.

For example: 0x12345678 = 305419896

KOREA FLOWMETER IND.CO.,LTD.
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3 Message format definition

3.1 CMD=0x03(read 1 or more Registers)

For example the message is to read instant flow Message, slave address=1.
Note: the instant flow Register Start address=0x0253, however the Message
Register of Start address should be 0x0253-0x0001 = 0x0252

Query: Master->slave

Message format name RTU example data(HEX) IASC example data(HEX)
Head of package NONE 3A

Slave address 01 30 31

Function code 03 30 33

Register Start address high BYTE 02 30 32

Register Start address low BYTE 52 35 32

Register gty high BYTE 00 30 30

Register gty low BYTE 02 30 32

Error Check Field 64 62 41 36

End of package NONE 0D O0A

Response: Slave->Master

message format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A
slave address 01 30 31
function code 03 30 33
message length 04 30 34
Register0x0253 data high BYTE c1 43 31
Register0x0253 data low BYTE 48 34 38
Register0x0254 data high BYTE 00 30 30
RegisterOx0254 data low BYTE 00 30 30
Error Check Field 47 D9 45 46
End of package NONE 0D O0A

The Response will return IEEE754 format instant flow value of C1 48 00 00 =-12.5
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3.2 CMD=0x05(write COILVariable)

the case of data to remove the total flow Message, slave address=1.

Note: Clear total Register Start address=0x0003, however the Message of
Register Start address should be 0x0003-0x0001 = 0x0002

Query: Master->slave
message format name RTUexample data(HEX) IASCexample data(HEX)

Head of package NONE BA
slave address 01 30 31
function code 05 30 35

Register Start address high BYTE 00 30 30

Register Start address low BYTE 02 B30 32
COIL Variable high BYTE FF 46 46
COIL Variable low BYTE 00 30 30

Error Check Field 2D FA 46 39
lend of package INONE 0D OA

Response: Slave->Master
message format name RTUexample data(HEX) IASCexample data(HEX)

Head of package NONE BA
slave address 01 30 31
function code 05 30 35

RegisterStart addresshighBYTE 00 30 30

RegisterStart addresslowBYTE 02 B30 32
COILVariablehighBYTE FF 46 46
COILVariablelowBYTE 00 30 30
Error Check Field 2D FA 46 39
end of package NONE 0D OA
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3.3 CMD=0x06(write a single Register)
the case of data to write flow unit=m3/h Message, slave address=1.
NOTE: flow unit Register Start address=0x0042, However the Message
Register Start address should be 0x0042-0x0001 = 0x0041

Query: Master->Slave

Imessage format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE BA

slave address 01 30 31

function code 06 30 36

Register Start address high BYTE 00 30 30

Register Start address low BYTE 41 34 31

\Variable high BYTE 00 30 30

\Variable low BYTE 13 31 33

Error Check Field 98 13 41 35

lend of package NONE OD OA

Response: Slave->Master

Imessage format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 3A

slave address 01 30 31

function code 06 30 36

Register Start address high BYTE 00 30 30

Register Start address low BYTE 41 34 31

Variable high BYTE 00 30 30

\Variable low BYTE 13 31 33

Error Check Field 98 13 41 35

lend of package NONE OD OA
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3.3 CMD=0x10( write many Registers)
the case of data to write damping time=3s Message, slave address=1.
Note: The damping time Register Start address=0x0189, however the Message
Register Start address should be 0x0189-0x0001 = 0x0188

Query: Master->slave

Imessage format name RTUexample data(HEX) IASCexample data(HEX)
Head of package INONE 3A
slave address 01 30 31
function code 10 31 30
RegisterStart address high BYTE 01 30 31
RegisterStart address low BYTE 88 38 38
Register qty high BYTE 00 30 30
Register qty low BYTE 02 30 32
message length 04 30 34
[To write Register0x0189 into high BYTE 40 34 30
ITo write Register0x0189 into low BYTE 40 34 30
ITo write RegisterOx018A into high BYTE 00 30 30
ITo write RegisterOx018A into low BYTE 00 30 30
Error Check Field E3 ED 45 38
lend of package INONE OD OA

The case of 4 data BYTE is IEEE754 format float point number40 40 00 00 = 3.0
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Response: slave ->Master

message format name RTU example data(HEX) IASC example data(HEX)
Head of package NONE 3A

slave address 01 30 31

function code 10 31 30

RegisterStart address high BYTE 01 30 31

RegisterStart address low BYTE 88 38 38

Register gty high BYTE 00 30 30

Register gty low BYTE 02 30 32

Error Check Field CO 1E 36 43

lend of package NONE 0D O0A

3.4 Exception Response

If an error is detected in the content of the query (excluding parity errors and
Error Check mismatch), the function code will be modified to indicate that the
response is an error response (called an exception response), and the data bytes
will contain a code that describes the error.

For example, if flow unit to be setup as Hz, by the reason the flow meter unable

to use Hz as flow unit, so return Exception Response.

Exception Response: Slave->Master

Imessage format name RTU example data(HEX) IASC example data(HEX)
Head of package INONE 3A

slave address 01 30 31

function code 86 38 36

Error code 43 34 33

Error Check Field 03 91 39 31

lend of package NONE oD OA

Note: 1. Exception Response function code=Query function code+0x80

2. Detail Error code to reference _Appendix 1: Constant table:: Error code
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Operation

4 Data Error Check Field algorithm

4.1 LRC CHECK

// LRC CHECK Range : From “slave address”to the last byte before LRC Error Check
Field.
void LRC (unsigned char *buf, unsigned int len)
{

unsigned int i;

LRC=0;

for (i=0; i<len; i++)

{

LRC += bufli];
}
LRC = Oxff - LRC;

LRC++;

KOREA FLOWMETER IND.CO.,LTD.
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4.2 CRC16 CHECK

const unsigned char TAB_CRC_H[] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,

0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40

const unsigned char  TAB_CRC_L[] ={
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,Ox0E,0x0A,0xCA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0x1E,0xDE,OxDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,OxFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2A,0xEA,OXEE,0x2E,0x2F,0xEF,0x2D,0xED,0xEC,0x2C,

OxE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0x26,0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xEO,
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0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6E,0xAE,OxAA,0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x7F,0xBF,0x7D,0xBD,0xBC,0x7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xBO,
0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E,0x5E,0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40

b

// CRC CHECK Range : From“slave address”to the last byte before CRC Error Check
Field.

void CRC(unsigned char *buf, unsigned int len)

{
unsigned int i;
unsigned char CRC_H, CRC_L, index, ch;
CRC_H = Oxff;
CRC_L = Oxff;
for (i=0; i<len; i++)
{
ch = buf[i];
index = CRC_H ~ ch;
CRC_H = CRC_L ~ TAB_CRC_H[index];
CRC_L = TAB_CRC_L[index];
}
}
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5 Flow meter Variable(slave address )definition

Following is a list of instrument Variable information, the data are HEX type

Variable name Register Register Read Write instruction
address length instruction
COlLtype
Clear Total 0003 --- --- 05
o . I 1 B
INT type
Flowunit 0042 0001 03 06

(Appendix2:Constant table:flow unit)

Total unit 0046 0001 03 06

(Appendix 2: Constant table:flow unit)

Power unit 6003 0001 03 06

(Appendix2:Constant table:flow unit) | (Heat meter)

HEAT unit 6004 0001 03 06

(Appendix2:Constant table:flow unit) (Heat meter)

Alarm definition (Appendix 3) 0419 0001 03 06
LONG type

Expansion of the positive total 0309 0002 03
positive total 0311 0002 03 ---
Expansion of the reverse total 0313 0002 03
Reverse total 0315 0002 03
Expansion of the positive total heat 0317 0002 03 -

(Heat meter)

the positive total heat 0319 0002 03 ---

(Heat meter)

Expansion of the reverse total heat 0321 0002 03

(Heat meter)

Reverse total heat 0323 0002 03

(Heat meter)

FLOAT type
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Main Variable(instant flow) 0253 0002 03 ---
instant power 2000 0002 03

(Heat meter)
Entrance temperature 2002 0002 03
(Heat meter)
output temperature 2004 0002 03
(Heat meter)
damping times 0189 0002 03 10
o B = § 0
Qmax(m3/L) 0209 0002 03 10
4-20mAcurrent test(mA) 0143 0002 - 10
Output current mA 0203 0002 03
Output Frequency Hz 0229 0002 03 -—-
Output Frequency Range Hz 0223 0002 03 10
Unit per pulse (L/p) 1103 0002 03 10
Pulse width (ms) 0227 0002 03 10
Continues reading : (communication protocol version :V10)
Instant flow Total flow
The main variables (Instant flow) 0500 0002 03
float
Expansion of the positive total 0502 0002 03
unsigned long
the positive total 0504 0002 03
unsigned long
Expansion of the Reverse total 0506 0002 03 -—-
unsigned long
Reverse total 0508 0002 03
unsigned long
continuous: (communication protocol V10)
Instant flow
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Total flow: the register value is *1000 of the field reading from instrument
For Example, the field reading from instrument =10 m3, from communication protocol to read value is
10,000L.
For Example, the field reading from instrument =10 L, from communication protocol to read value is
10,000mL.
The main variables (Instant flow) 0510 0002 03 -
float
Expansion of the positive total 0512 0002 03 --
unsigned long
Positive total 0514 0002 03
unsigned long
Expansion of the Reverse total 0516 0002 03 -—-
unsigned long
Reverse total 0518 0002 03 ---
unsigned long
continuous: (communication protocol :V10 version & Heat meter)
Instant flow Instant power Entrance temperature output temperature Total flow Total heat
The main variables(Instant flow) 0520 0002 03 -
float
Instant power 0522 0002 03 --
float
Entrance temperature 0C 0524 0002 03
float
output temperature 0C 0526 0002 03 --
float
Expansion of the positive total 0528 0002 03
unsigned long
positive total 052A 0002 03
unsigned long
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Expansion of the Reverse total 052C 0002 03 -

unsigned long

Reverse total 052E 0002 03 -

unsigned long

Expansion the positive of total heat 0530 0002 03 -

unsigned long

the positive of total heat 0532 0002 03 -

unsigned long

Expansion Reverse total of Heat 0534 0002 03 -

unsigned long

Reverse total of Heat 0536 0002 03 ---

unsigned long

Note: The flow total calculation is as follows:

In

Suppose read out the "expansion of positive total” =2, “positive
Total” = 1234

The total positive flow = 2 * 10,000,000 + 1234 = 20,001,234
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6 Appendix 1: Constant table: Error code
0x01:  Invalid instruction code
0x02:  Invalid Register address
0x30:  parameter upper limit
0x31:  parameter of super threshold
0x32:  parameter option item error
0x40:  Invalid Register length
0x41:  Register unable to support current instruction code
0x42:  Register unassigned
0x43:  flow unit absent
0Ox44:  Total unit absent
0x45:  the highest Frequency output upper limit
0x46:  the lowest Frequency output of super threshold
0x47:  the high flow speed upper limit
0x48:  duty cycle upper limit
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7 Appendix 2: Constant table: flow unit
inH20 1 Cum/d 29 pH 59
inHg 2 Impgal/h 30 g 60
ftH20 3 Impgal/d 31 kg 61
mmH20 4 degC 32 MetTon 62
mmHg g degF 33 Ib 63
psi 6 degR 34 STon 64
bar 7 Kelvin 35 LTon 65
mbar 8 mV 36 g/s 70
g/Sqcm 9 ohm 37 g/min 71
Kg/Sqcm 10 Hz 38 g/h 72
Pa 1 mA 39 Kg/s 73
kPa 12 gal 40 Kg/min 74
torr 13 L 41 Kg/h 75
atm 14 Impgal 42 Keg/d 76
Cuft/min 15 Cum 43 MetTon/min 77
gal/min 16 ft 44 MetTon/h 78
L/min 17 m 45 MetTon/d 79
Impgal/min 18 bbl 46 Ib/s 80
Cum/h 19 in 47 Ib/min 81
ft/s 20 cm 48 Ib/h 82
m/s 21 mm 49 Ib/d 83
gal/s 22 min 50 STon/min 84
MMgal/d 23 S 51 STon/h 85
L/s 24 h 52 STon/d 86
ML/d 25 d 53 LTon/h 87
Cuft/s 26 cSt 54 LTon/d 88
Cuft/d 27 cpP 55 SGU 90
Cum/s 28 uMho 56 g/Cucm 91
% 57 Kg/Cum 92
\Y 58 Ib/gal 93
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Ib/Cuft 94 % Stm Qual 150
g/mL 95 ft.in16 151
kg/L 9% Cuft/Ib 152
g/L 97 pF 153
Ib/Cuin 98 % plato 160
STon/Cuyd 99 KW 161
degTwad 100 MW 162
degBrix 101 KWh 163
degBaum hv 102 MWh 164
degBaum It 103 gal/d 235
degAPI 104 hL 236
% sol-wt 105 Mpa 237
% sol-vol 106 inH20 @4DegC 238
degBall 107 mmH20 @4DegC 239
proof/vol 108 MetTon/s 240
proof/mass 109 ML/s 241
bush 110 ML/min 242
Cuyd 111 ML/h 243
Cuft 112 L/d 244
Cuin 113 g/d 245
m/h 120 ML 246
Cuft/h 130 Kl 247
Cum/min 131 M) 248
bbl/s 132 GJ 249
bbl/min 133 Ki/h 250
bbl/h 134 MJ/h 251
bbl/d 135 GJ/h 252
gal/h 136
Impgal/s 137
L/h 138
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8 Appendix 3: Alarm definition
15 14 13 12 11 10 9 8
Unused | Unused | Unused | Unused | Unused | Unused | Unused | Unused
7 6 5 4 3 2 1 0
Unused | Unused | ADC ZERO COIL EMPTY Unused | MEM
Unused: Bits 15-6 Unused
ADC: Bit 5 Exceed ADC Range
ZERO: Bit 4 Zero value too large(<-99.9mV or > +99.9mV)
COIL: Bit 3 Coil Error
EMPTY: Bit 2 Line is empty
Unused: Bit 1 Unused
MEM: Bit O EEPROM is not exist
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Product overview

® Electromagnetic flowmeter

® Turbine flowmeter

® Positive displacement flowmeter
e \/ortex flowmeter

e Mass flowmeter

® Thermal Gas Mass Flowmeter
e Ultrasonic lowmeter

e \enturi tube flowmeter

e Orifice flowmeter

e Metal tube flowmeter

e \ariable area lowmeter

® Panel flowmeter

® Sight flow

® Flow switch

e ~low Computer
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