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Lo Material
No. | Description -
Normal Option
1 Head CAST ALUMINUM
N 2 Tube 304SS
] 3 Housing | CARBON STEEL 304SS,316SS
4 | Flange [*0453, CARBON 31655
o 5 Lining PFA(PTFE), Hard Rubber
L Platinum
Titanium
a2 13 ANTEE (KTM-900) 6 Electrode 316LSS Tantalum
Hasteloy-C
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1.3 HZE 74 371, 7))

/ )
L
N J
Dimensions (mm) Bolting (Standard) Weght (kg)

size L H Number X Dia- | ot size v

10A 3/8B 200 130 4 x15 M12 4

15A 1/2B 200 1325 4x15 M12 4

20A 3/4B 200 137.5 4x15 M12 4

25A 1B 200 145 4x19 M16 5

32A 1-1/4B 200 162.5 4x19 M16 7

40A 1-1/2B 200 1725 4x19 M16 8

50A 2B 200 187.5 4x19 M16 10

65A 2-1/2B 200 202.5 4x19 M16 15

80A 3B 200 220 8x19 M16 15

100A 4B 250 230 8x19 M16 20

125A 5B 250 270 8x23 M20 22

150A 6B 300 302.5 8x23 M20 33

200A 8B 350 352.5 12 x 23 M20 43

250A 10B 400 407.5 12 x 25 M22 82

300A 12B 500 460 16 x 25 M22 100

350A 14B 500 517.5 16 x 25 M22 121

400A 16B 600 572.5 16 x 27 M24 145

450A 18B 600 622.5 20 x 27 M24 207

500A 20B 600 675 20 x 27 M24 210

600A 24B 600 745 24 x 33 M30 250

700A 28B 700 892 24 x 33 M30 350

800A 32B 800 1002.5 28 x 33 M30 460

1000A 40B 1000 1182.5 28 x 39 M36 680

KOREA FLOWMETER IND.CO.,LTD.
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KT™M | - | OOO | - SPECIFICATION

=22/ (Remote type)

900 Display : Flowrate, Totalizer
Output : DC 4-20 mA, Pulse, RS-485
Cable :10m

1.4.2 7|2 At

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)

Frequency (50 ~ 60) Hz

LCD Display with Back light

Displa
play 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.
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1.4.3 &N €A

Model
e . L 10mm- 80mm-
KTM- Specification Description 65mm 200mm
900

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 - O
Grounding ring material
S 316 Stainless steel A A
0] 316L Stainless steel VAN A
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

KOREA FLOWMETER IND.CO.,LTD.
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1.4.4 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)

Power consumption 15 VA
LCD Display
. Flowrate : 5-digit Display
Display o
Total : 9-digit Display
With Back light
Analog : DC 4-20 mA
Pulse : DC (8~30) V (Open collector pulse)
Digital : RS-485
Output g
* E4l Data®l Q% FHL 2AIRY, 2URS, HMRTS B
SAIBHCE
@  Self check - A7 2T 7S
Special feat @  Empty pipe - B3 AHE 7|
ecial feature ~ _
P ®  Reverse flow enable - g.9asr 5H- J|s
@  Error message - RLE HAl7|s

KOREA FLOWMETER IND.CO.

,LTD.
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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 4.41 441.56

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 368B 68.6 228.9 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 728 274.6 915.6 92562.4
2000A 80B 339.1 11304 113040.0

KOREA FLOWMETER IND.CO.,LTD.
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3.2. #A| 9! ZZlHH
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3.2.2 KTM-900 Z=ZttHH

(1) Hw2l 49

Basic ->
System -> ———— Basic ——— PV Units
Calibration -> —— PV Decimal
Test -> —— Total Units
— Total Decimal
—— Damping(s)
—— Noise Limit
- System —— New Password
— Signal — Signal ————— Qmax (m3/h)
— Pulse Output —— Low Cutoff%
— RS485 Output —— —— Direction
—— Total Admin — —— Indication
— Load Settings — Density(g/ml)
Pulse Output ——— Freq Max(Hz)
—— Liter/Pulse
—— PulseWidth (ms)
—— Pulse Level
— RS485 Output ——— RS485 Protocol
—— Baudrate
—— Data Bit
—— Parity
— Stop Bit
—— Dev Address
— Total Admin ——— Clear Total
—— FWD Preset(m3)
—— REV Preset(m3)
—— Calibration Zero Trim
Tube Trim Tube Trim ———— Empty Trim
Loop Trim —— Full Trim
K Character —— Tube Region-%
—— Empty Freq
—— Full Freq
Loop Trim —— 4mA Trim
—— 20mA Trim

Tost Loop Test L— Loop Mode
E Pulse Test
Coil Test

KOREA FLOWMETER IND.CO.,LTD.
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System New Password
Signal

Pulse Output
RS485 Output
Total Admin

Load Settings

TTTT]

MZ & Password

Qmax (m3/h)
Low Cutoff%
Direction
Indication

Density(g/ml)

«@
<o
E]
-}

Qmax FEA 48 i

24 20 UL 20mA

Low Cutoff A& Al 0.1~9.9
%E YHSI S LT FEAC

A0 220l %S 8 ¢

DUE R AYE 4

o =2

ZUE HASY mEYY 2

( REVERSE, FORWARD)

[A UZE M0 RIS
2ekoatoz QLEA| AR
712 1.00022 &5t

= 40
g
)
>
2 o
o O
S ot
nx
ox
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Pulse Qutput

Pulse Output ———— Freq Max(Hz)
—— Liter/Pulse
—— PulseWidth (ms)
—— Pulse Level

Hz 23 ALEA| Hz2 L2y
AtggtE ¥3st, 100~5000
(H2)H & 7ts

Liter / Pulse

& Literdll Z702| PulseE

=] o o
4sto] o we gk 83

Pulse Widht(ms)
PulseZ 0.0~100009
HALHOIM 44

Pulse Level
PulsZte| High£ &S AQlZ]
LowE AU ARz HAE

26
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RS485 Output ————

RS485 Output

RS485 Protocol
Baudrate

Data Bit

Parity

Stop Bit

Dev Address

SAL AL Al RSA85HAIS
MEH (RTU,ASC)

AL Mey
1200,2400,4800
9600,19200,38400

Data Bit

Parity tH& NONE,ODD,EVEN

MZH A

=2 O - O

Stop Bit 1, 2 Bit 2t HZA

Dev Address

KOREA FLOWMETER IND.CO.,LTD.
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Tota Admin

Total Admin ——— Clear Total
—— FWD Preset(m3)
—— REV Preset(m3)

Clear Total AHSFFWD2}
HABISFREV A AEF 27|35t

FWD Preset 2 &0 2 At2k
OIO|7I- M
O—leA 2 O

REV Preset A @&Fo| A Atk
OIO|7I- A2
O—lBA 2 O

Load Settings 7| & & &[0
e dd Uz 54
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Calibration Zero Trim
Tube Trim
Loop Trim
K Character

Tube Trim

Calibration 04 ZIA| >>7| 21¢
9.0tz 7|2 o+ Ol

Wi

|5 HHEL A S BHRtAl7|D

Y= AEOIN ZeroHS FECh

FAl MEIBH O Lt 30 A YOl
| X=]

A ASd? 220 ofst0f HAIGHH

OH'I

ol

s
ol
Al

N2 i 40 nx

Empty Trim

Tube Region-%
Empty Freq

Empty Trim A|2HA| AA[SI22
YO M= HAISHR] Y0,

Full Trim A 2tA| HAISIE2 YO M=
HAISHA| et

e oE

HS 87iL Moo Qa2 YOS Rt
9o

SUA 2 HE7|S0| HEEC

o

SHEHAl **’SEI(H AN HYOM =

=4
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Loop Trim

Loop Trim ———— 4mA Trim
—— 20mA Trim
—— Loop Mode

K Character2 83 d&Zf o2
HEZS A gL L.

KOREA FLOWMETER IND.CO.,LTD.
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Test ———— Loop Test
—— Pulse Test
—— Coil Test

Coil2] & o2 A3

KOREA FLOWMETER IND.CO.,LTD.
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3.2.3. 4! Modbus

1. THE SERIAL TRANSMISSION MODES (&

ASCII @ RTU, & 742 SELES

HrAlo] B EHA (MODBUS)

RTUQt BZE = 8H|E O|XIZXIE AMESIH, ASCII EE= 7HIEQ

ey Er. RTU 2 E+& High byte 4 bit2} Low 4H|EZ T
ASCI &R E2 ¥ JHsSHL )

0|2 £0{, RTU ZE {O|E Ox1A ™
0|9 20| ASCIl ZE9| el Zo|= R
RTU 20| GO Z2|g @F ZAZ
LRC Checksum A1 QIL|C},

[= |

HEAI
o=

2 CRC Checksum

HFO| E

HE BE)

ASCIl 2E 0x31, 0x41 2 byte @ L|C}.
RTU ZEQo| =2 ZOo|o| =Y & L|Ct

O|, ASCll 2E=

C2o| EO|M 2702 4 REQ| Xt0[E Q9FgtL|C}
Transmission Mode ASCII (7 bit) RTU (8 bit)
ASCII code 8 bit
Code format binary characters(O| -2 X}
('0'-'9', 'A'-'F) (0x00 - 0xff)
Start bit 1 1
Data bits 7,8 8
Parity nit 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

2.2 FLOAT

2.3 INT

2.4 LONG

E: exponent

For example: 0x0025 =37

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

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

Apply1 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 INONE I3A

Slave address 01 30 31

Function code 03 30 33

Register Start address high BYTE 102 B0 32

Register Start address low BYTE 52 B5 32

Register qty high BYTE 00 30 30

Register gty low BYTE 02 B0 32

Error Check Field 64 62 M1 36

End of package INONE 0D DA

Response: Slave->Master

imessage format name RTUexample data(HEX) IASCexample data(HEX)
Head of package NONE 13A
slave address 01 B0 31
function code 03 B0 33
message length 04 30 34
Register0x0253 data high BYTE C1 M3 31
Register0x0253 data low BYTE 148 34 38
Register0x0254 data high BYTE 00 130 30
Register0x0254 data low BYTE 00 30 30
Error Check Field 47 D9 45 46
End of package NONE oD DA

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

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

3.2 CMD=0x05(write COIL Variable)

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 RTU example data(HEX) IASC example data(HEX)
Head of package NONE 13A

slave address 01 B0 31

ffunction code 05 B0 35

Register Start address high BYTE 00 B0 30

Register Start address low BYTE 02 B0 32

COIL Variable high BYTE FF 46 46

COIL Variable low BYTE 00 130 30

Error Check Field 2D FA K6 39

end of package NONE 0D DA

Response: Slave->Master

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

slave address 01 B0 31

ffunction code 05 B0 35

RegisterStart addresshighBYTE 00 B0 30

RegisterStart addresslowBYTE 02 B0 32
COlLVariablehighBYTE FF K6 46
COlLVariablelowBYTE 00 130 30

Error Check Field 2D FA K6 39

end of package NONE 0D 0A

KOREA FLOWMETER IND.CO.,LTD.
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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

message format name RTU example data(HEX) IASC example data(HEX)
Head of package INONE 13A
slave address 01 B0 31
ffunction code 06 B0 36
Register Start address high BYTE 100 30 30
Register Start address low BYTE 41 34 31
\Variable high BYTE 00 30 30
ariable low BYTE 13 31 33
Error Check Field 98 13 1 35
end of package NONE 0D DA

Response: Slave->Master

message format name RTU example data{HEX) IASC example data(HEX)
Head of package NONE 13A
slave address 01 B0 31
ffunction code 06 30 36
Register Start address high BYTE 00 30 30
Register Start address low BYTE 141 34 31
\Variable high BYTE 00 30 30
ariable low BYTE 13 B1 33
Error Check Field 98 13 41 35
end of package INONE 0D  0A

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 RTU example data(HEX) IASC example data(HEX)
Head of package NONE 13A
slave address 01 30 31
ffunction code 10 BT 30
Register Start address high BYTE 01 B0 31
Register Start address low BYTE 88 38 38
Register gty high BYTE 00 B0 30
Register gty low BYTE 02 130 32
message length 04 30 34
[To write Register0x0189 into high BYTE 140 B4 30
[To write Register0x0189 into low BYTE 140 34 30
[To write RegisterOx018A into high BYTE 00 30 30
[To write RegisterOx018A into low BYTE 00 B0 30
Error Check Field E3 ED 45 38
end of package NONE 0D O0A

The case of 4 data BYTE is IEEE754 format float point number40 40 00 00 = 3.0

KOREA FLOWMETER IND.CO.,LTD. 37
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Response: slave ->Master

imessage format name IRTU example data(HEX) \ASC example data(HEX)
Head of package ’NON E 3A

lsrave address 01 B0 31

function code 10 31 30

Register Start address high BYTE 01 30 31

Register Start address low BYTE 188 38 38

Register gty high BYTE 00 30 30

Register gty low BYTE 02 30 32

Errar Check Field co  1E B6 43

end of package INONE iOD 0A

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

slave address o1 30 31

ifunction code 86 38 36

Error code 143 134 33

Error Check Field 03 91 B9 31

)End of package }NONE D 0OA

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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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++;

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

const Unsigned char TAB_CRC_H[] ={
0x00,0xC1,0x81,0%x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0x00,0xC1,0x81,0%x40,0x01,0xC0,0x80,0x41,
0%x00,0xC1,0x81,0%x40,0x01,0xC0,0x80,0%x41,0%x01,0xC0,0%x80,0x41,0%x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0%x00,0xC1,0x81,0x40,0x01,0xC0,0%x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0%41,0x00,0xC1,0%x81,0x40,
0x00,0xC1,0x81,0%x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0%x81,0x40,0%x01,0xC0,0x80,0x41,0%x01,0xC0,0x80,0x41,0%x00,0%xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0%x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0%x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0%x00,0xC1,0x81,0%x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0%x40,0%x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,

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,
OxCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,Ox0OE,OxDA,OxCA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x18,0xDB,0xDA,0x1A,0x1E,0xDE,0xDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0%x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0%x30,0%31,0%F1,0x33,0%F3,0xF2,0%x32,0x36,0%F6,0xF7,0x37,0xF5,0%x35,0x34,0xF4,
Ox3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,OxFE,OxFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2A,0xEA, OxEE,0x2E,0x2F,0xEF,0x2D,0xED,0xEC,0%2C,

OxE4,0x24,0x25,0xE5,0x27,0%xE7,0xE6,0x26,0%x22,0xE2,0xE3,0%x23,0%xE1,0%x21,0x20,0xEOQ,
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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 0% AE,O0xAA,0x6A,0x68,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,OxBE,Ox7E,0x7F,0xBF,0x7D,0xBD,0xBC,0x7C,
OxB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0%72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xB0,
0x50,0x90,0x51,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0%x5D,0x9D,0x5F,0x9F,0x9E,0x5E,0x5A,0x9A,0x98,0x5B,0x99,0x59,0x58,0x98,
Ox88,0x48,0x49,0x89,0x4B,0xBB,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 = Oxff;
CRC_L = Oxff;
for (i=0; i<len; i++)
{
ch = buf[il;
index = CRC_H * ch;
CRC_H=CRC LA TAB_CRC H[index];
CRC_L = TAB_CRC_L[index];
}
}

KOREA FLOWMETER IND.CO.,LTD.
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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 Repgister Read Write instruction
address length instruction

COIL type

Clear Total 0Do3 - == 0s

INT type(single instruction to one

result)

Flow unit 0042 000L 03 06

(Appendix2:Constant table:flow unit)

Total unit 0046 0001 03 06

(Appendix 2: Constant table:flow unit)

Power unit €003 0001 03 06

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

HEAT  unit ‘6004 0001 o3 (¢]]

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

Alarm definition (Appendix 3) 0419 0001 o3 06

LONG type single instruction to one result

Expansion of the positive total 0309 0002 a3 —_

positive total 0311 o002 03 -

Expansion of the reverse total 0313 0002 03 —

Reverse total 0315 Doo2 03 —

Expansion of the positive total heat 0317 0002 03 —
(Heat meter)

the positive total heat 0319 0002 o3 —

{Heat meter)

Expansion of the reverse total heat 0321 oooz o3 -

(Heat meter)

Reverse total heat 0323 oono2 a3 -

{Heat meter)

FLOAT type

KOREA FLOWMETER IND.CO.,LTD.
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unsigned long

Main Variable(instant flow) 0253 0002 03 =
instant power 2000 0002 03 -
(Heat meter)

Entrance temperature 2002 0oo2 03 s
(Heat meter)
output temperature 2004 0002 03 s
(Heat meter)
damping times 0189 0002 03 10
o B B |
Qmax(m/L) 0209 0002 03 10
4-20mAcurrent test(maA) 0143 0002 - 10
Output current mA 0203 0002 03 -
Output Frequency Hz 0229 0002 03 b
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 paositive 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 -

Instant flow

continuous: (communication protocol V10)

KOREA FLOWMETER IND.CO.,LTD.
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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 s
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 s
float

Entrance temperature 0C 0524 0002 03 —
float

output temperature OC 0526 0002 03
float

Expansion of the positive total 0528 0002 03
unsigned long

positive total 052A 0002 03 =
unsigned long

KOREA FLOWMETER IND.CO.,LTD.
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Expansion of the Reverse total as2c 00012 03

unsigned lang

Reverse total 052E 2 03

unsigned lang

Expansion the positive of total heat 0530 0002 03

unsigned lang

the positive of total heat 0532 0002 03

unsigned lang

Expansion Reverse total of Heat 0534 0002 03

unsigned long

Reverse total of Heat 0536 0002 03

unsigned lang

Continuous: { communication V12 version)

Fwi. Total float |0550 0002 03

Rev, Total floar (0532 0002 03

Fwd. Toal double [ U560 HITIES 03
Rev. Total double | 0564 0004 03 —

Note: The flow total calculation is as follows:
Suppose read out the "expansion of positive total” =2, “positive
Total” = 1234

The total positive flow = 2 * 1000,0000 + 1234 = 20001234

KOREA FLOWMETER IND.CO.,LTD. 45



Electromagnetic flowmeter / KTM Series

46

6 Appendix 1: Constant table: Error code

0x01:
0x02:
0x30:
0x31:
0x32:
0x40:
Ox41:
Ox42:
0x43:
0x44:
0x45:
Ox46:
0x47:
0x48:

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
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7 Appendix 2: Constant table: flow unit
& inH20 pressure 43 | Cum cubage

2 inHg pressure 44 | Ft length

3 ftH20 pressure 45 m length

4 mmH20 pressure 46 | bbl cubage

5 mmHg pressure 47 in length

6 psi pressure 48 cm length

7 bar pressure 49 mm length

8 mbar pressure 50 min time

9 £/Sgem pressure 51 S time

10 Kg/Sqem pressure 52 h time

11 Pa pressure 5% d time

12 kPa pressure 54 cSt viscosity

13 torr pressure 55 cP viscosity

14 atm pressure 56 uMho conductivity
15 Cuft/min volume flow | 57 % analyze

16 gal/min volume flow | 58 v clectromotive

force

17 L/min volume flow | 59 pH .analyze

18 Impgal/min volume flow | 60 g mass

19 Cum/h volume flow | 61 kg mass

20 ft/s speed 62 | MetTon mass

21 m/s speed 63 1b mass

22 gal/s volume flow | 64 STon mass
23 MMgal/d volume flow | 65 LTon mass

24 Lis volume flow | 66 mMbho/cm conductivity
25 ML/ volume flow | 67 uMho/em conductivity
26 Cuft's volume flow | 68 force
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27 Cuft/d volume flow | 69 energy

28 Cum/s volume flow | 70 g/s mass flow

29 Cum/d volume flow | 71 g/min mass flow

30 Impgal/h volume flow | 72 g/h mass flow

31 Impgal/d volume flow | 73 Kegfs mass flow
32 degC temperature 74 Kg/min mass flow
33 | degF l temperature | 75 Kg/h mass flow

34 . degR ] temperature 76 Ke/d mass flow
35 Kelwvin temperature 77 MetTon/min mass flow

36 mV clectromotive | 78 MetTon/h mass flow

force

37 ohm ] resistance 79 MetTon/d mass flow

38 Hz ‘ Freq 80 Ib/s mass flow

39 mA } current 81 Ib/min mass flow
40 gal cubage 82 Ib/h mass flow

41 | L ] cubage 83 Tb/d mass flow
42 Impgal cubage 84 STon/min mass flow
85 STon'h mass flow 128 | kWh energy

86 STon/d | mass flow 129 |Hp power

R7 LTon/h ] mass flow 130 | Cuft'h | volume flow
|8 LTon/d mass flow 131 | Cum/min volume flow
89 energy 132 | bbl/s volume flow
| 90 SGU ‘ density 133 | bbl/min volume flow
91 g/Cucm l density 134 | bbl/h volume flow
92 Kg/Cum j density 135 | bbld volume flow
93 | Ibleal | density 136 | gal/h viohiae Hlovw
94 Ib/Cuft l density 137 | Impgal/s volume flow
95 g/mL ] density 138 | L/h volume flow
96 kg/L ‘ density 139 concentration

48
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97 g/l density 140 | Mecal/h power

98 Ib/Cuin density 141 | MJ/h power

99 STon/Cuyd density 142 | BTU/ power

100 degTwad density 143 angle

101 degBrix concentration | 144 angle

102 | degBaum hv density 145 pressure
103 degBaum It density 146 | ug/L density

104 | degAPI density 147 | ug/Cum density

105 % sol-wt concentration | 148 density

106 | % sol-vol concentration | 149 Cubage rate
107 degBall volume mass | 150 | % Stm Qual | analyze

108 | proofivol concentration | 151 | fl.inl6 length

109 proof/mass concentration | 152 . Cufi/lb volume mass
110 | bush cubage 153 | pF capacitance
111 Cuyd cubage 154 | mL/L Cubage rate
112 | Cuft cubage 155 | uL/L Cubage rate
113 Cuin cubage 156

114 |in/s speed 157

115 in/min speed 158

116 | f/min speed 159

117 angular speed | 160 | % plato analyze

118 angular speed | 161 analyze

119 angular speed | | 62 | Mcal energy

120 | m/h speed 163 resistance
121 volume flow | 164 | MI energy

122 volume flow | 165 | BTU energy

123 volume flow | 166 cubage

124 cubage 167 cubage

125 Oz mass 168 cubage
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50

126 energy 169 concentration

127 kW power 170 pressure

171 pressure 214

172 pressure 218

173 pressure 216

174 pressure 217

175 pressure 218 | lton/s mass flow

176 pressure 219 | Iton/m mass flow

177 pressure 220 | ston/s mass flow

178 pressure 221 | gd mass flow

179 pressure 222 | a-fvs volume flow

180 volume flow | 223 | a-ft‘/m volume flow

181 volume flow | 224 | a-ft/h volume flow

182 volume flow | 225 | a-fi'd volume flow

183 volume flow [ 226 | Mgal/s volume flow

184 volume flow [ 227 | Mgal/m volume flow

185 volume flow | 228 | Mgal/h volume flow

186 volume flow [ 229 | L/d volume flow

187 volume flow | 230 | mL/Ad volume flow

188 volume flow | 231 | mL cubage

189 volume flow | 232 | Mgal cubage

190 volume flow | 233 | a-ft cubage

191 234 | cal/h power

192 235 | galid volume flow

193 236 | hL cubage

194 237 | Mpa pressure

195 238 | inH20 pressure
@4DegC

196 239 | mmH20 pressure
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@4DegC

197 240 | MetTon/s mass flow
198 241 | mL/s volume flow
199 | 242 | mL/min volume flow
200 [ 243 | mL‘h volume flow
201 | 244 | KJ/h power

202 I 245 | Gl/h power

203 | 246 | MW energy
204 | 247 ‘kBTU!h power

205 | 248 | kcal/h power

206 249 | Ps power

207 250 e energy

208 251 | GJ energy

209 252 | MWh energy

210 | 253 | kBTU energy

211 254 | keal energy

212

213

8 Appendix 3: Alarm definition

15 14 13 12 14 10 9 8
Unused | Unused | Unused |Unused | Unused |Unused | Unused | Unused
7 6 5 4 3 2 1 0
Unused | Unused | ADC ZERO CcolL EMPTY | Unused | MEM
Unused: Bits 15—6  Unused

ADC: Bit5 Exceed ADC Range

ZERO: Bit 4 Zero value too large(<-99.9mV or > +99.9mV)
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52

COIL:
EMPTY:;
Unused:

MEM:

Bit 3
Bit 2
Bit 1
Bit 0

Coil Errar
Line is empty
Unused

EEPROM is not exist

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

4. TIct

4.1 73 X7 fle B2

717101 SAHRO|
UHE A=t

No

J, Yes

HiMS ZMECHE

- =2 =

g&o| =|of A=t

No

J, Yes

FUSES| AEH7t
HaoITt

No

No

TN N N YN N

No

N A N S

Yes

A 7= -0 HESH0]
THAR.

OF 2
KoR =}

4 10
1z o

o
Mo
mo
18
AW

o
=1

KOREA FLOWMETER IND.CO.,LTD.

53



Electromagnetic flowmeter / KTM Series

No
No

XAl 2

L—
—

N

~
(=

4.2 7 XAt

11|
&0 O
Kr <
5
o ©
X 1o
=
om =
RU M
o 1k
o T
O

prd

)

SYFo| U&7 ol=Z

d

I

ol

ol
o
oF
8
{0
g0 .
Ay
jn Jod
H ol
ol jor
KO &R
O
Z

XAl g2zt HlW

KOREA FLOWMETER IND.CO.,LTD.

l Yes
INE=X

52



Electromagnetic flowmeter / KTM Series

8 =
1 iR
~ od
od M
It =
= o] =
oF o4 ~
< =
00 <I el
=< E
o} o
Z Z

L

o0

olJ
ol
pa

ol
ofl
K

7t.

—

—

I E

=

LH o
A=

0lJ
=
ol
KIr
I+
%0
KIr

HMASHL AR,

Z5

ot 7|

No

| B2t Of

o/l

53

XM #3t0]

IRSENE=

FAI7] BRRELICH

F

l Yes

3

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

KOREA FLOWMETER IND.CO.,LTD.



Electromagnetic flowmeter / KTM Series

£V KOMETER

KOREA FLOW METER IND. CO., LTD.

Product overview

® Electromagnetic flowmeter

® Turbine flowmeter

e Positive displacement flowmeter
e \ortex flowmeter

e Mass flowmeter

® Thermal Gas Mass Flowmeter
e Ultrasonic lowmeter

e Venturi tube flowmeter

e Orifice flowmeter

e Metal tube flowmeter

® Variable area flowmeter

® Panel lowmeter

® Sight flow

® Flow switch

e Flow Computer

KOMETER Head Office #40, Wonchang-ro 64 beon—gil, Seo—gu, Incheon Metropolitan—city, Korea
T. +82-32-584-5301 F. +82-32-584-5351 E. info@kometer.co.kr W. http://www.kometer.co.kr
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