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1. 7§ & (Introduction)

MODEL FC2000 FLOW COMPUTERE CHZ2| At HHYA O 2 JHAQF AEIG| CHoE EAHS TFL|CL

HA-MEQ| Oy 7|H A0 oot 2, A o (RHFY FAD.
GENERAL GAS: Redlich & Kwong & Ef2EAIZ 0|83 LA 5= AL

o

NATURAL GAS: NX-192t ™ AlS 0]

Zot57|, HES7|0f tiet 28
ol EF

M o=

0L
oxd O

| H|E (Specific Volume) 1t

ISt EEYH A0 9|8 Mass 2F Energy 2| &=Al 2k A 4t

r=
1
E
%
e
@
o,
=
(@]
™
>
~—+
>0
L
S
=
i
41
Ot
N

Vortex, Turbine, Orifice Plate, Averaging Pitot Tubes, Wedges, V-Cons, Target Flow-Meter a2 Z2ot
Yol A2 252 XNe[gL o

r

#Z2 RTD Y3 = Analog(4-20mA) 20| 2|8 2, Analog (4-20mA) Y0 2|t 0 what
AretL|Ch ol B S 0|2 HAE S0 MUY TE, 4~20mA 82 SO A TS,
High and Low Flow alarms 12|11 RS232/422/485 & ? t7ls2 W&ste sl

MEH S CHYst 27
RS232/422/485 ==& O|&dIH, 02| Z2 1A A
%

=Y + UASLILE O|AS Z2IH £ HE HT Xt

g¢t

ZHA o
ESH ME XK= Flash memory 7 L E[O] 2F 40002| &2| Data A& 0| 7ts5H AHA| Logger E2M 2|

z
7|52 e

o) = AHE 28 A= FC2000 2= 2RO Cfo 280t ALz ALE MEFn MZF 40 et

7|S0| Metelof A= = ASHE.
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1.1 2&(Model)

2 71712 Model 2 Ct2at Z& L

FC2000- X X X

— Power Supply

A 100-240VAC
D 24vDC

— Temperature

0 RTD

1 ANALOG

» Communication
0

None

RS232/422/485
Ethernet (Option)
Wifi (Option)
CDMA (Option)

Ui h W N =

SD Card(Option)
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2. M| E 14 (Specifications)

—
Graphic LCD
¥ A Viewing Area : 96 x 31 mm
8 Digits
ICD § 5 &% 0.25 sec ©] &}
Ta A 24VDC, #Hd 50mA
DC 24VDC
A= A
AC 100 ~ 240VAC
ARg 2 0C ~ 55C
= 7] 145mm(Z) x 75mm(3°]) x 15Tmm(Z o)
Panel Cut Size 139mm(Z) x 66.5mm(°])
2.2 B2 Y= (Pulse Input)
A= A 4 ~ 24 \VDC
2 oA % (Rate) AHE] 0.25[Hz]
Tk W e 4/}_‘%}(Total 73 O[Hz]

o : 10kHz (¥ 8 et =2 Aolgh

Voltage Pulse
olgl glol Current Pulse
‘ ? Contact Pulse

Open Collector Pulse

Meter Factor ¥ $] 0.00000001 ~ 10000000

2.3 O 21 Y (4~20mA Input)

=]
% 2 SRRSO
1 R o b 2509
= 9l Pressure : 0 kgf/am* ~ 1,000 kgf/’
=70 |
Temp : -273°C ~ 800°C




FC2000 FLOW COMPUTER

SA A= 0.1%
24 2= YH(RTD Input)

2 Temperature

=X 0| -100°C (173.15°K) ~ 300°C (573.15°K)

(O] HRIE £t B2 4~20mA 23 AL8)

et +0.1°C

RTD Type Platinum PT100(385) 4 Wires or Jump 2,3 Wires
Hdd L& 2et

2.5 &3 2™ (Pressure Input)
3 Ete HOi Y £& AO|X|

H 2 4 ~ 20mAOf A HOiR E&= AOIX|Y A4F Tts

o 7| &t 0 AOIX] 23 MME AT Z2, 7Y™ 4™ Jts
2.6 OF 2 &3 (4~20mA Output)

7= LCDO|| EA|Z|= =A|3 H[E0|| 2t 4 ~ 20mA £

=l 12 bits

e 0.1% O[3t

2500 (WEHH, 12vDC)

=
=85 2d

2.7 ©E =8 (Relay Output)
7] & LCDOI| EA|=[= =AZ0 2|AH$ High and Low &=A[2F L&
Ho) =993 A 1250VA
Ho =94 AL 250VAC, 30VDC
Ho 2914 AF 5A
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2.8 EAI(RS232/422/485)

s ZEH ARHO| HE Jts

Output =H2 280t A2t 2H4 E= ER0| W2t 7hs
Baud-rate 300 ~ 19200 baud-rate
Data Bits 7 or 8 bit

Parity None / Odd / Even parity

2.9 EA(Pulse Output)

s DCS, PLC, EtE Indicator0| HZSHN AHESH= Pulse =87|5
Pulse EF2 27 Pulse & 0|27 Pulse
Pulse width 10msec(Negative going pulse) or 100msec, 250msec, 500msec
Duty Cycle Max. 50 pulse/sec 2FEHA0| H20|E2 DIEF F7t
=9 Et Open Collector
2.10 Ideal Gas
LCD EA| 2EE &0 (Nm), 2 (kg)
25 He -273°C ~ 400°C (RTD -100°C ~ 300°C)
& He 0 kgf/ar ~ 100 kgf/a* abs

2.11 General Gas

A BF YARE, &, HE (SG) 2 €1 A= WEES| 712
LCD EA| 2gE &0 (Nm), B (kg)
e Redlich-Kwong && Al S 0| 83}0] A4t
2c He -273°C ~ 450°C (RTD -100°C ~ 300°C)
& He 0 kgf/ar ~ 100kgf/m’* abs
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2.12 Natural Gas

H A} g NA=E (Super-compressibility) Fpy AAHS 2180 NX-19
HYAZ 0|8
LCD EA| BHEE 2O (Nm), 2 (Kg)
oL Ho -40°C ~ 115°C
& He 0 kgf/a* ~ 100 kgf/m* abs
H|E (Specific Gravity) H | 0.554 ~ 1.000
O|Atz}ELL: S 0 ~ 15% mole
x5k 0 ~ 15% mole
2.13 Steam
LCD HA| A (kg), ILHX] (MJ, GJ or Mcal, Geal)
H At b Steam@| H|E 1t AET|E A 4tSH7| 2|3l 1967 IFC 34E 0|8
A8 BR 3t &7, g 37
25 He 100°C ~ 450°C (RTD -100°C ~ 300°C)
& He 0 kgf/a ~ 100 kgf/m’* abs
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3. §|& AX|(Installation)
3.1 2ekGeneral)

Model FC2000 FLOW COMPUTERS| Tt} 1+6HA1 3222 X SHAIR.
Ij'do] Zi Ot = (Cutout Hole)2 139mm(Ol) x 66. Smm( o L|ct.

2712] AtO|E Z&(Side Clip)2 mj'dof 2 7|7| OtESHA A
2 7|7|= DC 25V =2 AC 100 ~ 240 VOl A SZEfstL|Ct,

o -

3 X|517| {8 MSgLIC.

(DC &3 TR2| Ground THAF 432 £3 T 29| Ground 2f L[ AUELICH

Z9|) Model FC20002| 2 & A5 HZE HE M (Shielded Cable) 2| AtES &
55&& U MAMI MSMHE 22 A
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3.2 CHX} BYX| = (Terminal Layout Diagram)

TERMINAL LABEL DESIGNATION COMMENT
1 SUP SUPPLY
2 S1+ SIGNALT+
3 PULSE IN S1- SIGNALT- PULSE INPUT
4 S2+ SIGNAL2 +
5 S2- SIGNAL2-
6 A PT100_A
! RTD 1 2 PT100 2 RTD TEMPERATURE 1
8 B PT100_B
9 b PT100_b
10 A PT100_A
1 RTD 2 PT100.2 RTD TEMPERATURE 2
12 B PT100_B
13 b PT100_b
14 SUP DC 24V
15 Al ANALOG INPUT CH1(+) TEMPERATURE
16 A2 ANALOG INPUT CH2(+) PRESSURE
4 ~ 20mA Input

17 A3 ANALOG INPUT CH3(+) FLOW INPUT-1
18 Al4 ANALOG INPUT CHA4(+) FLOW INPUT-2
19 GND ANALOG GND
20 FP FACTORED PULSE
21 PULSE OUT UF UNFACTORED PULSE 0.C PULSE
22 COM COMMON
23 AO+ ANALOG OUTPUT(+)

4 ~ 20mA OUTPUTY 4~20mA RATE
24 AO- ANALOG OUTPUT(-)

1) 4~20mA OUTPUTE] 7]& A4 : DC 12Ve] Hgo] Ay 45 JHY Tt

* SW9 : Active - Internal power, Passive - External power
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TERMINAL LABEL DESIGNATION COMMENT
25 Tx DATA TRANSMIT
26 RS2325) Rx DATA RECEIVE
27 GND GROUND
28 RX + RS422 RX+
29 RS422 / RS4856) RX- RS422 RX-
30 X+ RS422 TX+
31 TX- RS422 TX-
32 SET SWITCH1 SETUP
33 RESET SWITCH2 RESET
34 LOGIC IN DISP. SWITCH3 DISPLAY
35 TOTAL SWITCH4 TOTAL
36 RATE SWITCHS5 RATE
37 COM GROUND SWITCH GROUND
38 + EARTH IN
EARTH IN

39 - COMMON
40 DC+ DC POWER INPUT

DC IN
41 DC- DC GROUND
42 R1+ RELAY-1

RELAYT R1 COMMON
43 - NORMAL OPEN
44 R2+ RELAY-2

RELAY 2
45 R2- COMMON

o

Pulse 252 3% 2/F HHS AHEY = ASHCL

POWER
L AC L
N AC POWER AC N
E EARTH

5) RS232 (25,26,27) ttAt . AFH &2 FH7|Qt &4 A 9PIN D-SUB Connectorg AtEgt 42, 1112
ASBILICE [D-SUBS| 28 — RS2329| Tx(THAI25), 3 — RS2329| Rx(EHAR26), 5% — RS2322] GND(EHAIR27)]
NE =42 YX|5H7] 510 34 0[] M2 AHESHA| OHA|Z| HEEFL|CE

6) RS485 S4I HZ . RS4229| FAITHALS| Rx+2t Tx+E LinkA|7|1, RX-2t Tx-E LinkA|A 24402
ArEEL|CE (Page.22 EX)

10
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4.7| 2 &% (Operation)

FC2000 FLOW COMPUTERE 14859 X ™ ¥ RISCTZE2| Microprocessorg E {50 2E X0 7| s1t
HALZ K 2|gt Ct

277 BE S35 ofet0jE et AM 448 AFSA Yol2 T2 B 4 U0 (5% Calibration S
&%), £3 DE S5 TRt0lEQL AN A4S HI$ILY 022|0) 24 517t Battery Backup 0| BE
EE I

LCD Display

4~20mA Output
Graphic LCD

Frequency Input 24VDC Extemal Input

Relay Output

9 Pulse 1.3V

2EA 250VAC / 30VDC / MAX 5A
Programable é CO[l 115mV
Transducer Supply

0~10KHz / MAX 30V / 0.3S{update} 24VDC

Programmable Cut off(0.25Hz)
Up to 10 Correction Point Pulse Output

Open Collector
factored or Unfactored

Analog Input

s PT100/4wire )
100C~300C MODEL 52000 Communication Port

01T

4~20mA/0.05%
0~5V/0.05%

MAX 100mA/0.5{Update) Flash memory
Up to 20 Correction Priont(Flow) ﬁ

Key Input Logic Input

RS232 (St) R3485

Programablg

2400~19200bps(Programmable )
ASCII Protocol

5EA Front Key S5EA Terminal Input

"
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4.1 MHE XX Front Operation)

Graphic LCD EA[R0|& ASE =AIZ H4E 221 4F Di2tojH X Bl S EAIRLO.

S Al LCDO| EAIZ|E 7| 23HE2 Calibration Mode (58 & Z)0f| A| M EHZIl Default Display 240l 2| 5H

o

ML o

OlE =20, Gas MO EE (Mass) 22 Default Display 20| 2E &[0 JUCHH, "RATE" 7| & FE2EH &
2 =Al2F 2t (O, 1234 kg/h or ton/h) O| X|A|E|1, "TOTAL" 7| & F2 ™ Eak A2 2H(0f|, 1234 kg or

ton)O| X|A|&L|C}.

Pulse £, 4~20mA £ &, High/Low 2 &

2 M K3t Default Display ME40f| 2|A LICt O E S,
Default Display 7t 222 40 /U2

LA
=
B, 4~20mA S WY AT 0 M2t MSELC

LLod

"DISPLAY" 7| & ot H#& =5 [WjOtCt Of2iet 20| LCD EA|F 0| X[A| & L|Ct

GAS S|
H™E 210 (Corrected Volume) (Rate & Total)
Z2F (Mass) (Rate & Total)

29t 23 (Temperature & Pressure)

STEAM 4|
Z &k (Mass) (Rate & Total)
22k (Energy) (Rate & Total)

222 A3 (Temperature & Pressure)

H| =0t AI'EHI| (Specific Weight & Enthalpy)

Default Display Zt("RATE" 7| é% "TOTAL" 7| & +8) 0|2/2| &L ("DISPLAY" 7| & +=& Ujotch S M8 &
4, MeEdEl O|O|E Zt2 5& SOt EA| Z|M, CHA| Default Display 2t 2 M2t EA|E L|Ct,

T, Default Display ¢4 2 HMetk|= A2 HESIH{ T, 5% Calibration 0| A General Setup 2| "Default
Return" @ EZ "Disable” 2 H4 A7 SIMA|L.

g 23 20| 2o 8xi2|= '®A| E Ut

=8 258 F A2z 28 UCHH, Z[O HAtE2 999,999.992 HA|XH, Chg M AtE2 CHA|
"0"2 2 HALX|H F2E ALE L

12
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LR 2 floiM M2 Xk THel (UniE x100022 T2 o = ACH, Ol wAIZ THe
100081 2| Ete|E HASH= AE 2O|gL|Ct O E S0, E 3 (Mass)2E Default Display7t 278k
CHQI7b x1 2 M7 £[0] Q! = A2 1000kg/h 2 HA|E| D X AZEE 1000kg BHRI2 HA| EL|C}
O|Z x10002 2 47 SICIH, &=A|22 SUSHH HAZ2 1 ton THRIE HA| ELICH

(O] #82 5% Calibration 0| Al General Setup 2| "TOTAL UNITS" ZEES BHATCZN HHS &
OI¢|_| |:|.)

=

SI Units
TOTAL UNITS RATE DEPENDENT DISPLAY(RATE) DISPLAY(TOTAL)
X1 YES Ton/h, kNm3/h, GJ/h kg, Nm3, MJ
X1 NO Kg/h, Nm3/h, MJ/h kg, Nm3, MJ
X1000 YES kNm3/h, ton/h, GJ/h kNm3, ton, GJ
X1000 NO Nm3/h, kg/h, MJ/h kNm3, ton, GJ
KR Units
TOTAL UNITS RATE DEPENDENT DISPLAY(RATE) DISPLAY(TOTAL)
X1 YES Ton/h, kNm3/h, Gcal/h kg, Nm3, Mcal
X1 NO Kg/h, Nm3/hm Mcal/h kg, Nm3, Mcal
X1000 YES kNm3/h, ton/h, Gcal/h kNm3, ton, Gcal
X1000 NO Nm3/h, kg/h, Mcal/h kNm3, ton, Gcal
KR Units
Rate (&=ARE) Tota I(H 42
m’/h km’
kg/h ton
Mcal/h Gcal

(Bt k = x1000, M = x1,000,000, G = x1000,000,000)

"DISPLAY" 7| & F+&0f [z} "R. TOTAL" 12|11 "A. TOTAL" & 7tX[Q| HAtZF0| HA| & L|Ct.

"R. TOTAL"Z Reset 7t&ot AHZEO|Of, "A. TOTAL" 2 & &8 H Lt L(CH

"RESET" 7| & AF83I0] R. Total 22 X=7|3t A2 5= USLICH F 7HO| XAt ZL(R. Total, A. Total) 2

7|2} S}0X} 5HH 5% Calibration Ol A General Setup 2| "TOTAL RESET" 2 EOf| A "YES" 2

MERSHMA| 2,

"RESET" 7= O Iy oMo BFo|st X735} 7|5S 97| Rl 252 Mot & = ASLICH HES
E X

UISHA|H 5Z9| CalibrationOf| A General Setup2| "FRONT RESET" 2 EZ "DISABLE"

4.2 LCD 2™ 87| =ZHLCD Brightness Operation)

13
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"RATE" (NEXT p) 7|2 £8 =A|Z BA| ZEZ HZASID, "RESET" (BACK «) 7|2 F£2 AEHO|A
“TOTAL" (UPA) 7|Lt “DISPLAY" (DOWN W¥) 7|& =2 LCD 3}H 87|18 =F-E 4= USL|Ct

14
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5. Calibration

Calibration ZE&= S2f Ot2l0EE 2FE & AX otH, €3 M= E Fd & = A Ut

Calibration 2E+&= "SETUP" 7| & & 57t FE1 JUGSLICEH PHY ™2 SHK| ZHCHH "SETUP" LEDZt
23 B0 QK| =0l SHMA|L. "SETUP" LEDZt H|ZHd3st T QUCHH 2 g &= &LICH "TOTAL"
718 s 2E3E A7|HAL.

Calibration S0 Z12{2| 7| %2 th3at Z5 L

"RATE" 7| (NEXT ») HPGAIZ = U= A2 E HiE, B0l =XH(Ri2) HE 7ts
"TOTAL" 7| (UP A) ZE0|= Xt2| 9| XS SIHAIZ| AL B4, ZE MEIS A
"DISPLAY" 7| (DOWN W) AE0l= Xt2|Q| =AHE HAA|7|AL B, BE MEZ BHY
"RESET" 7| (BACK <) H2 ® 02 0|&

"SETUP" 7| (ENTER) MES o= ME XMoo= LIEHYH

20| LIEHELILY.

=
O, At&Xte| Halgg nafstof

15
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Calibration ZE0| HZ5tA =S, LCD EA|F= Model Fut H{T0] HA|E LICE

Ol Z} A 22 M 50| EAELCL

ChE2l 374X 2| &9 Bl 2=0] ASLICH
1. DIAGNOSTIC
2. SETUP
3.END

AHEXLE "B 7| & AHBOL0, O|F g5 S A2 dEE = Ao 4 g5 U8 B0t H

"ENTER" 7| & S+ELICt

CHZ2| Programming ChartO|Al, "p", "A", "w" 7|E ALESI0] MEiT 4= Qs AL ()0 LIEFLHR S
AT X "XXXX"Z2 EA|ZL|C}E Programming Chart= Calibration S0 £ 42| HF0A ot¢ HHF2
MES 4= Qe XY T2 S22 LIEHH Z4QL|Ct

Z| A2 Calibration ZEE HO{LIZ{H, "p" 7|E AFREL0] LCD EA|LE0] "END" 7} X|A|E|H, "SETUP" 7| &

=2 Calibration 2EE B0 = JESL|CH

& Menu 250 A

(i)

1.DIAGNOSTIC MODE

-717121 1D M= SR EEs e, 25, €Y S BASE UE 2EYLL

2.SETUP MODE

P
-2t S Tjet0lE ST B

- SETUP Mode®|A{ "ENTER" 7| & 23 PASSWORDE & L|LCt.
J|2xo2 HZHZ = "2000"2 2 SETTING =0 A&LIC.
- SETUP Mode0f| &%t 2, X 4% HF2 L2 E20|&= "BACK" 7| &
o

52 E2A F2L

H-|

A
o

I~

n

3.END MODE

- Calibration ModeE H0{ & &= QU&L|Ct

16
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5.1 Programming Chart

GENERAL SETUP

FLOW UNITS
(KR UNIT, 51 UNIT)

TOTAL UNITS
(X1, X1000)

RATE DEPENDENT
(NO, YES)

FLOW TIMEBASE
(DAY, HOUR, MIN, S5EC)

FONT RESET
(EMABLE, DISABELE)

TOTAL RESET
(YES, NO, SET)

DEF.T RETURN
(EMABLE, DISABELE)

PIPE SIZE
FO0O00C mm)

PULSE CNT RST
{(FRONT, YES, NO)

EXIT

—p

17
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GAS SETUP =

GAS TYPE
{ STEAM IDEAL GEMERAL MATURAL HOT WATER MON STEAM MOM GAS )
STEAM TYPE BASE TEMPER  BASE TEMPER BASE TEMPER STEAM TYPE DESMSITY DESNSITY
(SATURATED, SUPERHEAT)  +300LXX *C +IO00LXK °C +XXN.XX C  (SATURATED, SUPERHEAT)  .JOOCKX K
i i
INPUT TYPE |  BASE PRESSURE BASE PRESSURE  BASE PRESSURE INPUT TYPE ""E DENS. XXX DEMS.XXXX
(PRESSURE, TEMPEF{EI YIOODKKK kgf/cm2 JOO0XX kgf/em2 JOOOCKX kgf/cm2  (PRESSURE, TEMPER) | XE+X kg/m3 XE+X kg/m3
| m———
| ]
+4 | + + + ! |
BASE TEMPER SPEC. GRAVITY  SPEC, GRAVITY  SPEC, GRAVITY BASE TEMPER ENTHALPY DEF.T DISPLAY
+XNNXX °C X XXNX XXX XXNHX 00K *C XXX KK kealfkg (MASS, VOLUME)
BASE PRESSURE DEF.T DISPLAY  CRIT.TEMPER MOLE % N2 BASE PRESSURE DEF.T DISPLAY EXIT
000G kgffema2 (VOLUME, MASS)  +X0{.XX °C XHXX % JOOO0OOKK kgifcm2  (MASS, ENERGY)
DEF.T DISPLAY EXIT CRIT.PRESSURE  MOLE % CO2 DEF.T DISPLAY EXIT
(MASS, ENERGY) KKK kegffcma2 MHXKK % (MASS, ENERGY)
OVER CORRECT DEF.T DISPLAY  DEF.T DISPLAY OVER CORRECT
(ENABLE, DISABLE) (VOLUME, MASS) (VOLUME, MASS) (ENABLE, DISABLE)
i i
s o + 1 I.----..
MIM TEMPER EXIT EXIT MIN TEMPER
+X00LXK °C +I000LXK °C
MAX TEMPER MAX TEMPER
+XNNXX °C +I000LXX *C

L L

DEF.T TEMPER DEF.T TEMPER
000X °C IO °C
MIN PRESSURE MIM PRESSURE

KX kgf/ocm2 KX kgffoma2

L

MAX PRESSURE
XU KKK kgficm?2

L

MAX PRESSURE
XX kgficm2

L

DEF.T PRESSURE DEF.T PRESSURE
XM KKK kgficm2 XK kgffom2

i |
¥ ¥

EXIT EXIT

[
[
[
[
[
1
1
1
[
[
[
[
[
[
[
[
[
1
1
1
1
[
[
i
L J

[
[
[
[
[
1
1
1
[
[
[
[
[
[
i
[
[
k3 1
1

1

1

[

1

1
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{ FSIGNAL TYPE

FLOW SETUP =

|

FLOW INFUT TYPE

17 (FREQUENCY, ANALOG)
1

(LINEAR, NON LINEAR)
I

I
Leeny

L

METER FACTOR
SO0

1
]
1
v 4
M.FAC 20000
XE+X L/P
I r----
+
FREQENCY 10~01
XHHXX Hz
|
1
+

ERROR 10~01
+ X0 XX %

L
ASIGNAL TYPE)
(DIFFERENTIAL, VOLUMIETRIC)

—

FLOW CORRECT |
(LINEAR, SQUARE ROOT, NONUMEAR) .

|

MNON SENSORS

v :
INPUT(A) 20 to 01

@,1) XXXXX % I
L
I ' |
FLOW IN S5PAN : QUTPUT{AC) 20 to 01 :
(MASS) i XOOLXX % |
| :
+ ¥ |
LFLOW at20m  FLOW IN SPAN _
00000 (MASS) |
1
I IIIIIIII
1
VI
LFLOW at 20m  LFLOW at 20mA
XE+X kg/h X0000KX
|
1
¥
LFLOW CUTOF  LFLOW at 20mA
XX.XX% XE+X kg/h
|
1
}
HFLOW at 20m  LFLOW CUTOFF
000000 XK.XX%
i
i
H.FLOW at 20mA :
XE+X ka/h |
+ g,l' S j
l i
1
H
»  FILTER FACTOR

X

FLOW DECIMAL
20000000
TOTAL DECIMAL
0000000
TEMPER TYPE
(RTD, ANI_‘ILDG}I
R ;
r +
TEMPER OFFSET TEMPER at 4mA
+ X XXC +X.X{C
|
1
{
TEMPER at 20mA
+ X XXC
i
[em————— J
’ +
PRESSURE INPUT
(ABSOLUTE, GAUGE)
O ;
r +
PRES at 4mA ATM.PRESSURE
OO XX kgf/cm2 X000 kgf/om2
i
1
i
PRES at 20mA PRES at 4mA
XOXXK kgf/em2  X000(XX kgf/em2
i
1
i
PRES at 20mA
30000 kgffom2
i
e—————— J
+
EXIT

19
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VIEW SETUP ->

l

USER DIS LINE1
(RATE, R. TOTAL, A. TOTAL, TEMPER, PRESS)

USER DIS LINE2
(RATE, R. TOTAL, A. TOTAL, TEMPER, PRESS)

l

ACC. TOTAL
(ON, OFF)

FLOW FREQ.
(ON, OFF)

FLOW VELOCITY
(ON, OFF)

PULSE COUNT
(ON, OFF)

SPEC. VOLUME
(ON, OFF)

EXIT
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FC2000 FLOW COMPUTER

OUT & SYS SETUP

|

4-~20mA 0. TYPE
(ANALOG, PULSE) ========= 1

OUTPUT at 4mA

JOO000K FACTOR

¥

4mA 2000000
XE+X kg/h

L

OUTPUT at 20mA
JO0O00K

20mA 20000KKX
XE+X kg/h

PULSE OUT TIME
(10ms, 100ms, 250ms, 500ms) s====-

PULSE OUT SCALE
XE+X

L

LANGUAGE/DAY
(KOREA, USA, EUROPE)

L

DATE (YY/MM/DD)
(OUXKIXX)

l

TIME (HH/MM/S5)
(XXXXX)

PULSE{PA)TYPE

— BAUDRATE (bps)

(300, 600, 1200, 2400, 4800, 9600, 19200)

E

WORD SIZE
(7BIT, 8BIT)

¥

PARITY
(NONE, ODD, EVEN)

L

STOP SIZE
(1BIT, 2BIT)

L

INSTRUMENT 1D
10X

PASSWORD SWAP
000K

LOG OUT
(COMPUTSE, PRINTER, DISABLE)
1 H

| H

1 s

b
LOG METHOD :

(ON RESET, T.INTERVAL) |
b
1 i
T

LOG INTERVAL :

1 1
RESET TYPE
(FRONT, RESET, 24:00 HOUR, EACH PRINT)

——  DATA ERASE
(YES, NO)

SAVE INTERVAL
KX

ALARM HIGH

HIGH JO00000K
XEX+X kg/h

ALARM LOW
JO0000

LOW 30000
XEX+X kg/h

B. LIGHT TIME
XXX

LIART PROTOCOL

(ASCII, ASCII2, MODBUS
RTU, MODBUS ASC)

RX DELAY
(O0{ ms)

r

ADD TX DELAY
(200 ms)

BXIT
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FC2000 FLOW COMPUTER

6. ¥ 3| 2 (Input Circuit)

Model FC2000 2

6.1 ot 9

MODEL FC20002 &

(Frequency Flow Input)

FARRH Fhot+ T2 R E

Ao Hés S5ot7] 21510 DC 24ve| EAH &

AL
ASLICH

ol A Ol

= T AT

U HEf 7L AESLICH FH CHXICHO| 87H2| Dip 29I X[ Z=gtol| et A 325
CHE M= gAoz Fet f40| 7ts gLt
NYHOR QIHT oA T Y
- Turbine Flow-Meters
- Open Collector Outputs
- Reed Switches
- Logic Signal
- Two Wire Proximity Switches (244 28 A2Q[X|)
- Current Pulse
ChE #= 28 M= 40 [HE A9|K| Setting & & &I LICH
X Input Terminal DIP Switch Settings
Input Signal Types
+ = 1 2 3 4 5 6 7 8
1. Current Pulse (P.A) 1 2 OFF | OFF | OFF | OFF | ON | ON | OFF | OFF
2. Open Collector or Reed Switch 2 3 OFF | OFF | OFF | OFF | ON | OFF | ON | OFF
3. Logic Signal CMOS, TTL, Pulse 2 3 OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF
4. Switch or Reed Switch with
2 3 OFF | OFF | OFF | OFF | ON | OFF | ON | ON
debounce circuit(200Hz max)
5. Coil (200mV P-PX %) 2 3 OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF
6. Coil (low Impedance)22mV pp 4 2 3 ON | ON | OFF | OFF | OFF | OFF | OFF | OFF
€ Frequency Input Circuits
+24V BV
T 10K T“
‘> S o " ~ - -
= o INPUT COMPARATCR
1K 100K >
o} ¢ ) F—
)| a4 T ca T T [Se! T +h!
( o] ( 20 .‘_’,\j( S8 _ ¥
o Qoo o) Tor] T P
ol e PN Tl 8K T
R/ o° | Sy ’ o0
3K[] []7K2 IIIZZ
10 1
¥ STEAM 7|& Programing Chart O|, GAS TYPE Al charte| €& HEIt HAE = JUFL|CH

22
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1. Current pulse

On
- (111 . [ ] |
@ D1 1 8
@ 2 Application
- Vortex flow meter
~U - P/D flow meter

2. Open-Collector

On
(N 1
(111 M
Q|2 1 8
I:- Common Dl3 Application
= - Vortex flow meter
~U - P/D flow meter

- Coriolis mass flow meter

3. Logic Signal CMOS, TTL, Pulse

N O:\
@ 2 ilED 1l
C 1 8
ommon @ 3 Application
— - P/D flow meter
~NU - Coriolis mass flow meter

4. Switch or Reed Switch

On
M (111 ; i »
) Q|2 1 8
@ 3 Application
- P/D flow meter
~NU with reed switch

23
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5. Coil
N
M
¥ %)
va 2
N
Use shielded !
1
cable 1 N\
L-@ to case earth

On
]
1 BRnnna

1 8

Application

- Turbine flow meter
with millivolt signal
(single input only)

6. Opto-Sensor

Resistor %‘ 1

DIl2

Common @ 3
= ™\

On

1 8
Application

- Preamplifiers
- Opto-sensors

3 Note that the current limiting resistor may be required.
See the flow meter manufacturer's data

7. Namur Proximity Swich

+8V

On

24




FC2000 FLOW COMPUTER

L Ct.

I

e
o
=

YL

M8 AIsXoezZ B

4 Ad

o

e
Q

.I

—

10| 7[7| 22 E 100m7tX| BO{X A= RTDL| 0
A

HE A0lE ArE82

—

| Bd = RTD(PT100) Y&

=~

4~20mA =
Z 1M RTDO| HJ

1T

4 A

Sof o3t 44

b

—

o

o
& L|Ct. RTDR} A%

ZOf CH
| RTD Z0f A,

—

—
-2

- 4~20mA Flow &3

-2

+ gL,
—

=

6.2 Ot =1 3 (Analog Input)

OVAL
¢ RTD 23
E!I-II—IO

RTDE A& Mof THAte2 MF (+)= A7 M=o (1)ME RTDL 22 FO0f

Lt

—

=)

25

(+ or-) A& 7t

L Zo|E
Shield

Twisted Pair

Cable

RTD
Temperature Sensor

ISHIAl2. RTD= S80] 8101 Of

o
[

st
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FC2000 FLOW COMPUTER

¢ 4~20mA 2

2t 20] 2500 ROl M= R HZE ASHEL 7|7[7F AC
2o ER0= DCEHLRRES MR SE0HA 4702 MF BZ(loop)dfl RS S22 = ASLICH
2Hof M B2 20| MYEE QA7 stk g dR0= F DC MO0l gL,

A 14 Set Supply to 24V out
T ¢
~ ©
o Zr i
' | =
16 ‘ H =
19 i

XtH| (Shielding): & 41

=

2! =3
ORMAIR. (F, BHEA| o5 2012 Z X))

—

L2 QR MES AHEY ZRE oASH AYLICH 22|
Ground 2 ArE3tL|CH

24 VDC
19 14

+ : 15
! T ) cAn

+ - 16 [T210
I @ (Cr2) 1

+ 17 1
> A (CH3) {# he

+ 2 18 o

(CH4) 1
250
19 PR -
Signal Ground

26



OVAL FC2000 FLOW COMPUTER

6.3 |2 A2[X|(Remote Switch)

A7 29X HE O AXIZ Localdl M AHBB7| Slef SB EHX{0) CHS T 20| AZBLIC
FC2000 F™ 5712 ARQX|7t 2t BE 7|2 THO U= X2 &2 = QEL|C
, ol 3
SET q
-
[ @1 33
RESET o
(I
| @\ 34
DISPLAY 9
) 2| 35
OTAL o
e
_ : 36
RATE d
‘ + @l 37

27
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7. &3 3| 2 (Output Circuit)

= ME2 StE0H oz of2foff EHE 2= Aol Ciet ArE0| 7thsote = A4 =of e, €7
Qe np MEN AFFO| 2} 11 AFRO| HIBHE|O] Q&L

7.1 OF 21 =3 (Analog Output)

22 Default Display2 =3 F Li2t0[E 0 o3 £of, 2, o|HX[7} 2F&|0f EHELILE 2Z&
A

2 MSE H|A0| 2HYS 9Ioh YISO FHATHE MI|HOE Heisof ULt

2 HE2 WS M2 0|85t JUSLICEH F MAO| It & Z2 7|7|9] mp&0] 44 = dea=z
FO| StAIR

7.1.1 Calculation

O] EM0j|A Q| mteto|E & & 7|7|& Calibration(5% &ZX)9| Out & Sys ZEO|A Z2 3 |0,

CtEah Z& Lt

==}

@ AmAO A Q] AR
€ 20mAO0| A Q| Z=A|IFE

== N0z 4% B 4 Yooz, S92 AsE BeNoR B2y B 4 dsLrt
CIAZ 20| & 2t0| ZThZk OIAO| Lt 2 AZt O[SHOIE 22 2H210] 4mA 52 20mA #¢] Lo

28



OVAL FC2000 FLOW COMPUTER

7.2 RS232/422/485 &4 &3 (Communication Output)

Ol FHE AM8Z + AXF RS232 12|11, RS422/4850] &3t 3|2= EECZ HILH
ol 4 SH2 ZelEet BRE 12|21, 02 S YH|S3 A0 ALE0| Zhs LI

7.2.1 StE| O (Hardware)

Ct= 2| CHOJO{ O~ 2 RS232/422/485 &4l ot=g|0f2] 7iats 20 FLICE Al 7iel Qe Ho| A= =&
B OIS THAto HZsH0] 0|85k, ALEAtE Mot SAUYM S MEsH o 7i2l 4 AHH0|AE

MERSHEH E LT,

RS232 QIHI|O|A= =2 Z2IEL &2 2|2 HiEHet Z20] ZtEe S0 F2 A ELICH
A

Rs422/485= #AE|o] SO MEEH LS SiE 27 0t= & X0 AHEELIL.

[ 25 Tx

l/

<} 26 Rx RS232
—— 27 GND

28 RX# =
RS422 In| RS485+
29 Rx-
—————30 Tx+ ——— | RS485-
RS422 Out
e 39 TR ]

29
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FC2000 FLOW COMPUTER

722 Ot

Cts SM2 7|7| =2 Ofef et 20| RS422 EE= RS485 QIHHO|AE &

RS422 QIEH|0|

& 4 (Multi-point Communication)

AE RS485QEH 0| AR HHRZ| I8H A= RS422(-) DATA In Terminal =

8l 32707 K| 8 Zhs &L

RS422(-) DATA

0

Out Terminal Off ®Z3}10 RS422(+) DATA In TerminalS RS422(+) DATA Out Terminal O ¥ ZgtL|Ct.

olgfet AZ &4l2 AE)M 2 X[= A

St= Master Controller(Cl: IBM/PC)0H| 2|3l A

1 ZE0| RS422 44 Al QIE{I|O|

2}
Xl (Address)2 =2 EL|Ct O] Controller= ot &t &l FX[0f BIX|E

+
Host - o-l

Computer

A HIAI S
— o 1=

GND

Host

SO
= O
=2 Controller?t Zf 7|7|= AtO|Of| H|O|EHE HEE ¢
Load
120o0hms Twisted Pair
@
L 2
Load
120o0hms
+ ® &
—O—>( @ L 4
o | o (e} (e}
+ -GND + - + -GND + -
Out In Out In
FC2000 FC2000
1211 RS422 Interface
Twisted Pair
i X Load
120o0hms

Computer —[©

GND

X L(
LT L]
- +GND - _+ GND - +
In Out In Out
FC2000 FC2000

1212 RS485 Interface

RS485 2414l Hi

HEAL
=

o=

30
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7.2.3 T2 EZ(Protocol)

Model FC2000 2 Real Time Clock O Q11 A|Ztut IRt H7H0| 7hsotH T2 ETJ 7hs L O

2R HA2 o= 4 (years/months/days), & &4l (days/months/years) &2 0|3 Al(months/days/hours) & L|Ct.
71710] ™o| 217} T X| ot X|ATH3IY SO Y= A2t ExR= /X & A YLCh

Baud rate, Parity, Word length £ 5% 2| Calibration &2t Z2 1% gt 5= U1, ALE XK= Baud rate,

0

Parity 12|31 Word length?} FC20002t S48t A= ZEIH 22 HFEC| 27 it X
St=XE 20l S A,

E X|

= O

® RS232, RS422/485 & &A2 +8317| 2I8 Half-Duplex2AlZ A& SHC

® Host OfA FC20002 & E|= Byte To Byte O X[CH & A|ZH2 2Lt
® D= S° FC20002 MEMSIA| o™ Ofifor SEE SHX| Gf=Ct

® FC20002 F&HQ FZ= U

2
mjo

o, %)

]

ES 2 400ms2| SEAIZE
® FC20002 HostZ HIO|E T™& Al HA[X|2] & 'CRLFO|LC.

njo

N
rir
fim|

(1) 7|2 Protocol

® FC2000 IDZt A0 S0|7| (11HZA|TH AF2E A - 1:NO|A] 0fj2] 24l
HOST - IDCR
FC2000 : xxXCRLF

® FC2000 MEHSLZ| (xxx= E< ID)
HOST : IDxxxCR
FC2000 XXX

® FC2000 SHX|8}7| (xxx= LX| Q= CHE D)

HOST © IDxxxCR
FC2000 : €=

® FC2000 M4t (R. Total) 7|2}

HOST : VRCR

FC2000 : xxx(ID) x(Event Status) xx(Error Status) xx.x(R.Total Energy)
xx.X(Rate Energy) xx.x(R.Total Mass) xx.x(Rate Mass) xx.x(Frequency)

xx.x(Temperature) xx.x(Presure)CRLF
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® FC2000 MAMZFR. Total) 84

HOST
FC2000

V?CR
xxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC2000 =A|Z 2F

HOST
FC2000

R?CR
xxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC2000 2= QHF

HOST
FC2000

T?CR
xxx(ID) +/-xx.xCRLF

® FC2000 = 24

HOST
FC2000

P?CR
xxx(ID) xx.xCRLF

® FC2000 FLt+ QHF

HOST
FC2000

F?CR
xxx(ID) xx.xCRLF

o

® FC2000 M4t A2 2%, 23 28 (EHTUR| = Default Display”?| &)

HOST
FC2000

X Event Status

O?CR
xxx(ID) x(Event Status) xx(Error Status) xx.x(R.Total Energy)
xx.X(Rate Energy) xx.x(R.Total Mass) xx.x(Rate Mass) xx.x(Frequenc)

xx.(Temperature) xx.x(Pressure)CRLF

: P(Power On), R(Total Reset), C(Calibration), L(O?0]| CHst &,
T(Time Interval), M(Remote)

® FC2000 vf 28

host
FC2000

C?CR
xxx(ID) xx.x(vf)CRLF

® FC2000 hf 28

HOST
FC2000

B?CR
xxx(ID) xx.x(hf)CRLF
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® FC2000 O3] M=
HOST © E?CR

FC2000 :  xxx(ID) xx(Error Status)CRLF

00 Temperature / Pressure 25 4t

01 Temperature Range Scale 0|2

02  Pressure Range Scale Of 2{

03 Temp and Press Range Scale {2

04 Temperature Range Scale 02 8! Default Temperature2 &4t
05 Pressure Range Scale 0| 2] & Default Pressure2 ¢4t

1x  Flow Low

2x  Flow High

® FC2000 M% H|O|E} 24

HOST o LDxooooxx (A A ER-EE ) oo (B ZR-E 2 2H)CR
FC2000 :  xxx(ID) x(Status) xx/xx/xx(Date) xx:xxx(Time) xx(Unit1)xx(Unit2) xx.x(R. Total)

xxX(A. Total) xx.x(Temperature) xx.x(Pressure)CRLF

ID
Status
Date
Time
Unit1
Unit2

R. Total

A. Total
Temperatue
Pressure

€ =2l (Printer)

ZX|0= "RESET" 7| & +

"RESET" 7| & At&otCtH
(Z=9]) 60Column 0|4t AL
& Computer

=2 my ol A|EH

Temperature / Pressure 25 &

P(Power in) / T(Time Interval) / R(Total reset)
MY IR

N Al

SI'/ KR

KGO / MO / MCO / MJO / KG3 / M3 / MC3 / MJ3
0fl) KGO : kg x E=0, NM3 : Nm3 x E+33

2| M 7hseh HitE

T &5 Mg

Unit1 O] SJ:°K, KR:°C

Unit1 O] SJ: kPa KR : kgf/cm?

7|7|&= Carriage Return(CR)Of| 2|5l SZEl 7|7|2 FE EXE 2 ASCl CodeE HAIX|E =+

S

—

S guch

=

AlS}

=

33



—
@ OVAL FC2000 FLOW COMPUTER

7.3 H|O|E =& (Data Logging)

Model FC20002 CHZ2| AlZh ZtAC 2 Z2IE, HRH 22 CHE MY X2 HOo[HE 8T 5+ ASLICHL

= AN

1 minute (120FCH

10 minutes (2+ A|Zt0fl 10-20tCH

30 minutes (2t A|Z+0]| 302 0FC})

1 hour (BF AlZHEh

6 hours (6:00, 12:00, 18:00, 24:000}C})
12 hours (12:00 and 24:00 O}LCH

24 hours (24:00 OtCh

it R Tota)2 A HEES SHM =322 7|25 g8 = UFLICH Eot TEETL A|ES
2 ASHLZ 22 2400 Ot 2=7|5te 4= A=E 28 = ASHOL

I =5 X7|2E HESHACHH, 52| Calibration0| A General Setup2| "FRONT RESET" 2 =& "DISABLE"
2 AELoEMN TH I EoMel =7[31E B2 = UASLICL

CH22 Print =2 Of| 4 L Ct.

ID  Date Time Rst.Total  Acc.Total Temper Pressure

X dd/mm/yy  hh:mm kg kg 'C kgf/cm2

XX XX/XX/XKXXXX XXX.X XXX.X EXXXX XXX.X

YO M| F2(2% A U R 27t = AX S A Es 2 4 HE T X FFH A0
O Oy FL|Ct 2teF, OIO|EH 24 S Computer2 MY SIRACHH Data Format2 4.2.3E 2| 07" &

et setLct.

7.4 80| =& (Relay output)

20| =2 SME A2k Z40| Calibration ZEO|AM 0|2 M8t ZfECH X8t LE OO Q I, F 0|
7} K| = Relay1(Low Alarm)2t Relay2(High Alarm)Z FA4 |0 U&LICE.

"Low" Eef0l= =A|ZO0| &7 ZtECt O|2HY miotct MO JHiX| L, "High" E2flol= H7d 20| Z=1tE
UHOFCH Mol QIZHEILICEH M7 Bl 252 5%2| Calibration®| Out & Sys ZEOAM T2 034 g 5=
A& Lt

(=2f) 27830l 0 8%, AHESHA| EE L
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7.5 @A Z3(Pulse Output)

=3 HAE 204 JI2HE 753517 5t 18 Unfactored Pulse= 218, Factored Pulse & 208 &t
XHE 0| 83tA| L, &3 HA = Default Displayl| & AH0| oF XM F7tgt Mot o 7] BAE
Z=3tL|CE Ol & S0, Default X 4t2F0] 0.01kgQl 2dllsS 7tA| D UCHH, o 7] HAE

0.01kg OICH &8 EL|CL O] 238 WA= HA Scale 20| 2t Eat & = A& LICH

HA = Open Collector Transistor0i| 2ot 44 El CHEF 10msec 2| Current Sinking 20|,
500msec 7HX| Sink A|Z = JAEL|C}
X[} FIt4== 50pulse/sec, £|2& FOtp£ Spulse/sec 2 MoHE|H, £5 ML

5 Hatgk2 23150| 50pulse/sec,
Tpulse/sec O| S0 M S7t5t = M8 E[0OF S LICt

Relay or
Impulse Counter

r\

°
| Sy

5.6 ohms

33V
Zener

DC Supply

S TN, W——

A

|
|
|
.

Q|5 RelayLt Counterg & Al7|& 42

DC Supply
Out (24V)

External Load
Resistor 10K

Logic Input

}

.u||_4
_____c)______

PLC EE= X} COUNTEREH Z2 LOGIC INPUTE 5 A= 42

o2k,
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8.1 ZtkA0f CHH A4t Y Al(Gas Internal Computation Formula)

2 B2 72 R SEOT HE0| &0, AE R ZH| AEY 2R 82E 28 5H FE22 HXISIHAIR
Model FC2000 2 Ctot F&A Q| &3S 3 2ot of2fo] FAHE HEAO Q|5t0 A& A bLtetL Tt
2ot Yo ofshM EEE 20 I HEF FH2 SI 2 KR BHRIE ALE| D X|A[ELCH
ofgfof 2™ AOf ALEEl 7|2(Symbol) & 2 UFY 52 X StuA2.
ofgf &= 7HA| A2 2= HPEAY 3822 HEELCL
1) H| & (Specific Gravity)
GASS| #Xt&  GASS| At
= =———= e (14
Z7|9| EXtk 28.9625
2) 7|& MEfoM 2| Zt=2| T = (Density)
3.4834GP o
B=— ——[kg/m’ (BESFAL SITQIZ HELH @)=
BB
& HZTLE]

15°C(288.15°K) and 1.0332kgf/mn’(101.325 kPa) EE= 59°F (518.67°R) and 14.69595 psia

A. Pulse ZE2| 21| 5T &4

i) Vortex, Turbine, Positive Displacement 3 27

M Pr Tgp Zg

Qus =L * N« f[Hz] = 25+ 22 - B 3™

Qum=p Qs s 44

B. 4~20mA =29 B & [

0ll) Frequency to Current Converter 7t Q= Vortex, Turbine, Positive Displacement 2 A|

Tp , Zp

Que=Sy = 22 a e (5)A]

B Tr Zf

Qm = pB * Qvs
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C. 4~20mA =T V A B o] Xt2tAl

=~

A

ubes, Target F &4

N R N A
Sw+ o e (2 -va A

Qm = pg * Qvs

0

—

0fl) Orifice Plates, Averaging Pitot

= TT o

D. 4~20mA 31} MHX Q2 A ZHAH O XAl Q2FA
D.

P. Transmitters, VA S-2FH|

. [PE . [T 4 Al
QVB - SVB Ps Tr Zr A (8)=~
Qm =pB * Qvs

{4 N AL HB20| OfY FREtE, 250 YL HED HEYS Fo

LT
0|Zd2 D.P. Transmitter 2 £ E2| & ,
3

20| 2I|(VOLUMETRIC)7} OtL| 7| & 0| x|t
GASS| L& (Density) #3}0f ta} H c

=
g2 ZEHOL 222 Ao 2HEE SYAS 8L

E. 4~20mA =2 J}7l 2710 Xttt

X

EW%te 2 HAE S7MA7I1HH, OHE HRIE 712 2702| D.P.Transmitters & Orifice EE= CHE
KXo ¢E g = AL

ZEXI L Q=R0f| et -4 (5), (6), (7), (8) HETLIL.

=
=
90| WHAISS HReH0 2240l Transmitter Of Z2I1Y BL|ct

S£0| Me Transmitter-1 0| ™ 7|2
£ =0t g mofl 27[™0| edstL|Ct

=0}
I
2
=
r
_|
o
35
wn
3
o}
N
2 u
*
bl
N
HU
>
o
ail
- &
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& FLOW COMPUTERS| =2 12

SR Al (4)~(8)0f) OJS)M @ AHO| O|ROIX| =2 17| YefME e majujElSS maaw stojof Lot

M Meter factor (EA 53 KA 2 8%
Sw Span (Analog S 2| 4%

Te NE 2k

Pg 7|E ¢H

G 7kA 9| HIFS (S 7101 CHSh

FLOW COMPUTER= o-’—‘.‘-?:la4 ACS S SENOIA 0~TAO]), 2= 7 & PE FY5H0 M=ot
I Ao ot Y=Y Alg, B AMUCH £SO E DiE0HEE T2 S{O0F ghuch
x

o O 1

=
5%9| Calibration ZEE & =X SIMAIL.

& YO MO SPAN Z2 O

221 FEA 2 Spans € & + AFL L

S RE0AM Z2ZHE I Chl) of
FFLOW COMPUTERE Ot2fe| (9)Ae 2 B E 21| 32 (Volume flow) 2 2/t Span 2 SyE

o o T~
NSHLZ Aits gL

Mo (9)4

S =
VB PB
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8.1.2 General Gas

General Gas2| 4%, Redlich-Kwong
Ste{H Aot (s &

OtOF SfL|LCt. Of 2

HIAH AL 0O
co==

ot g=ds A

RO H 255 Y

|t 7k29)

Zg Zrs ALt

Ol-
==

2E A0 A 1.0022
-||_|- 25 OI-E10|

HE, eA2E, AAYHE X 7tAa= ool #E &= 2 2 g4, S™EA (1) ~ (9E

o|83%t0 2HEl Volumedt Mass 92k 7 AtetL Ct.

& 2EIH el H|E, A==, YA RS TABLE

H & A 2= A A=
G °C K kPa kgf/m’

Acetylene 0.8990 35.17 308.32 6140 62.61
Air 1.0000 -140.4 132.72 3769 3843
Ammonia 0.5880 -168.0 105.15 11277 115
Argon 1.3793 -122.3 150.82 4873 497
Butane 2.0054 153.0 426.15 3648 37.2
Carbon Dioxide 1.5196 31.06 304.21 7376 75.2
Carbon Monoxide 0.9670 -140.3 132.87 3496 35.65
Chlorine 2.4482 143.8 416.98 7701 78.53
Ethane 1.0382 32.28 305.43 4884 49.8
Ethylene 0.9686 9.28 28243 5036 51.35
Helium 0.1381 -267.9 5.26 228.99 2.34
Helium-4 0.1382 -267.9 5.21 226.8 2.31
Hydrogen 0.0696 -267.9 33.21 1296.9 13.22
Hydrogen Chloride 1.1898 51.44 324.59 8313 84.77
Hydrogen Sulfide 1.1767 100.1 373.21 8751 89.24
Methane 0.5539 -82.56 190.59 4600 46.91
Neon 0.6969 -228.8 4437 2756 28.1
Nitrogen 0.9672 -146.9 126.21 3394 34.61
Nitrous Oxide 1.5199 36.5 309.65 7265 74.08
Oxygen 1.1048 -118.6 154.59 5046 51.46
Propane 1.5226 96.67 369.82 4246 433
Propylene 1.4529 91.83 364.98 4620 471
Sulphur Dioxide 22119 157.7 430.82 7883 804
Xenon 45334 16.56 289.71 5836 59.51
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8.1.3 Natural Gas
kA MM E, =S Super-Compressibility Factor2tl 220, 7| = Fp 2 EA|THL|CH

Zp

Foy= 2. e (10)A]

Frve Natural Gas & 28 NX-192H A S 0| 2310 FLOW COMPUTER Of| Al AALE|T, (Fp) 22 BEH A

@)~(8)2 ;—]‘j Ol CHR S LT

Feve AMSEZ] 215104, or2fo| mtat0|E £f2 Chg #el= 2o oF ghLICt.

HE G 0.554 ~ 1.000
O|ABtELA =% 0% ~ 15%
2L 2% 0% ~ 15%

J2|n 2=t Y2 ohZof el Lo RA0{oF 2L Ct

=2 & -40°C ~ 115°C
2t 2 0 kgf/ar ~ 100kgf/an abs
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8.

N

A Bl =7 (Steam Measurement)

MODEL FC20002 Ct2o| HR{O|A Z3H5 7| (Saturated Steam), HL2Z 7| (Superheated Steam)S

A xSt HEA O] WEE O AESLICH
2t 2 0 kgf/m ~100kgf/m* abs

2 & 100°C~450°C

29 & (kg/h)t S (Enthalpy)2 1967 IFC SA(ASME)S ELHZ St0] i X o= A AHE L|CH
Al

o oI 20| AA|ZH SHXIS ABLICH

L 1 O

v: 289 Specific Volume (dm¥/kg)
- h : 289| Specific Enthalpy (kJ/kg)

A.Pulse 20| 2L|5H |24
0fl) Vortex, Steam Turbine &

<& Mass Flow
Qu =N~ f[Hz] * My + =
VF

<& Energy Flow

=208 (124

B. 4~20mA 28°| BEO|&EH g4

Of) Frequency to Current Convertor?t = Vortex, Steam Turbine |
<& Mass Flow
Qu =1000 3 4
VF

<& Energy Flow

Q — QMxh
E ™ 1000
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C. 4~20mA ZE31t VAR 2| XA R
Oil) Orifice Plate, Averaging Pitot Tube, Target & |
<& Mass Flow

1%
Qu =Su V_BVA
F

<& Energy Flow

Quxh
1000

Qr =

D. 4~20mA =21} MHXH
o) VA 94, Ma

& Mass Flow

v
QM=SMﬁ%A

<& Energy Flow

A AL KL FEA

o2
o
F=7|2 7HE D.P. Transmitter

Quxh
Q=
1000
% 2= A0 CisfM = ME2 AlLto] B fiSX|2t: HS(E
gLk
olze

D.
2?7 MEYLCH 222 Ngof| 2EE 7[H E8AS

E. 4~20mA £33 7IT 2742 Xt FEA

g A(14) EE= (15)£ D. P. Transmitter 7} A& ¢4t 7|50

& FLOW COMPUTER o] =2 12

Y aN~50= of2fel 7|= & Zehet B2 Lfet0|ES0]

Mf Meter factor(Pulse &3 {2F7|o| 4L
Sw  H®l(Analog '|Qr_r_<l:t7:”o| —r)
Vg ZEE HRo|A9 7|FE HIF

FLOW COMPUTERZ} S Q& A (0~1A10]), &% 7, ¢4 P2
FOOF SO, OfOf| CHSH MIF AL

Of

CIZE OiZl0|fE =21

P. Transmitter2 5 H 2| £30| £u| 70| OfL|
(o)

------------------------- (14)4]

Ct2 HRIE 1% 274Q] D.P. Transmitter = Orifice

A= 0of et AHEE L e
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0

FLOW COMPUTERE C|X|E ZE (Digital Filter) 7| 50| HEE|Of LOf O|2{ot WSS Wzt 51,
TAFHE 8AIE|Q| =AtZ BA|GLCH =, HEe EH HAE MdEoitt= A2 X 0
t=S 7HsOlA $ote A2 2lO|BtL|Ch 3, Filtering2 &=Al RS 4~20mA £33 S|

S
WS & i =20 WSS Fost AlZUCH

9
2
lal
e
rE

CtZ2| Diagram Fitering A2| T2 2| WE Mz LHZ £ FLICL

Rate
A

Filtered Response

_4\_ S~—F N
Unfiltered Response

» Time

CHEo| H= Y3 B0 Ciet BHS 2 2 Filtering2| H &= 0i| Ciet O|SHE A Lch BE Y af2 582
LIC}. Display El+& 4=X|7} Full swing2| 90%~99%0] = Edt= AlZH2

A BtRE 8%, =A 780 et SESEE=7F ==

(ATl i)

o =
R ZQYLICL Filter &=+ 2fE HF

79| sof gLt

FILTER FACTOR 90% 99%
1 O(NO FILTERING) O(NO FILTERING)
2 1 2
4 2 4
6 3 6
10 5 11
15 8 17
20 11 22
25 14 28
35 20 40
45 25 51
60 34 69
75 43 86
90 52 103
99 57 113

(o) T BH =71 00|H, ¥ =0 tiet EHE S SHA| Es Lt
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8.4 HIMAMH 2 (Non-linearity)

8.4.1 Pulse 23 MY 27 (Digital Input Linearity Correction)

HIHEAN BHe 7
ol XL 0

107477k X| 2] Frequency 2t Scaling Factor & Z213 g = U1, H]

Calibration 88 M HEHZ F

1717t REAAM HIEYE 2458 =800 28 & A L.

221 8 Yol ME 0/8Y + elach

= L O
= O TT |
oF ANALICH XM 212to| FEOIM ZEE Meter Factor O Fht 52 +=H2 RS 2[AE

2LIL.

Ct=2| Diagram = 7432 &

=
=
FH2 42 REA 2| 2H Scaling Factor & LHEILID, &2 M2 7[7|0f A& ZAMGRILICL

Scaling Factor
A

1
1
I
1
1
:
1
Fact 6 ]
1
I
1
I
1
1
1
1
I
1

A0l Ci3t0d Frequency 2t Scaling Factor 2| B3}

Fact 4

{ Fact 1

Fact 2

1

! :

] 1

1 1 |

| | |

I i |

1 I

| | !

I I |

1 I

| | |

[ ! i

| : |

| | i Frequency

] : ! »
Freq Freq Freq Freq Freq Freq Max €

6 5 4 3 2 1 Frequency

M BHRH2 Frequencyl It X[ 23 Frequency AMOIC] &=+ 442 | XISH= Fact 12 M| st
Z{E9| 3t L QIE ALO|OFCE M-8 A|ZiE& L L

Calibration S0 AFEXH= Frequency®2} Scaling Factor(Flowmeter 2| Meter factor) & HE9|
10ZQIENX| YSIOOF LTt LEtH o= O|2{ot ZRAES2 Al XMl ALt 3Lt
_I

Y Off FOi-8 0HzZ 278 & 3%, O 0[¢e 278 ZRES Q3| s

£
o

d2{2 2 AFEXtE X 20707kK|Q] 2 ZQIEE Z203 o 4~ Q& LTt

10712 2= B ZQIES

ol) Y= Al OEX|9F g2

LQF SICHH I 107)= AFEMO 2 OHz o o2 BA =LCt
HFE Al OHz 2 3{Of SHL|C.

! MEXQ 8270 BloE L BE
Y7 MELN2RE 33 B0, 8 €IS 9 R0l 2%l HAES
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8.4.2 Analog 32| Mddd 27 (Analog Input Linearity Correction)

S, R ¢ Mzot AN #AIRIA0IQ] HINEANS BHY| Yoto] Y T
r

O EYES Y7 HIMAHMY A EMEZ EO0|= VA A =2 Laminar Flow Tubes®t

ES MOl0f HEAIZAS L. HOIE2
s

FEYUH Mz AE YHTCZM HH0| 2|1, B £ Ac € A= TLCH H O[22 #2[= 0~1.0000
AFO|Q| HIRIO|E 2 4mA Y3 2| AQF A= 00|11, 20mA2| Z0l= ==X|7} 1.00000] 8{ZtsHof ehL|C}.

AFEAHE 1.00002 2 A[%5I0] HO|2S 23350, At A §80ts +X& 23 gL A7t
o E| ZOIE

0000022 Z2 17 &®, Ho| 20| YT AL gon, TRIWS T2 & HOIE0| Cfsto]
HHESLCE ATf 20 PointE T2 13 st 4 UL L|CH

1

71 2, YoM HUE 8 28 S 7H= a2 7T 4842 S Z5 LI

Q= Span(del) x A ¢
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9. & (Appendix)

9.1 AHE7|=Z(Symbols)

=Y SI Units KR Units
A O(at 4mA)1t 1(at 20mA) 2l R 9| HHSE M
G GasOfl CHSH HIE
hg | 7IF AEf et ki/kg k)/kg
he | g5 aej otz /kg K/kg
Mt | z=m4 9270f thet Meter Factor(unit/pulse) L/pulse L/pulse
N A|ZE A= (1 for units/sec, 60 for units/min
3600 for units/hour, 86400 for units/day)
pB | BE JH & kg/m’ kg/m’
PFr| &5 &E 2k kg/m’ kg/m’
Pe | mx Aej 2 kPa(abs) kgf/ar
PC | Gasol 7 ¢ta kPa(abs) kgf/an
Pr & MEf ¢ kPa(abs) kgf/an
MJ/day Mcal/day
ot MJ/hr Mcal/hr
Q: Steam Energy MJ/min Mcal/min
MJ/sec Mcal/sec
kg/day kg/day
~ kg/hr kg/hr
QM 2g =AM kg/min kg/min
kg/sec kg/sec
m’/day m’/day
QVB HAEE 2O $=A|2 m’/hr m’/hr
m’/min m’/min
m’/sec m’/sec
kg/day kg/day
kag/hr kg/hr
Si Span(2& =AIE at 20mA) kg%min kgg/mm
kg/sec kg/sec
m’/day m’/day
S Span(RI| £E |, 0. Vortex) m'/hr m'/hr
v m’/min m’/min
m’/sec m’/sec
Syg | Span(OmAOIA 2l 2| 5 FEA) It BEJEN
T | =z uef 22 K (Kelvin) °C
Tc | Gas €4 2% °K (Kelvin) °C
Tr | 58 dH 2= °K (Kelvin) °C
Vg HE MEf A8 HE dm'/kg dm'/kg
Vg 73 JEf 28 H|F dm'/kg dm'/kg
Zy | mE M| a4z
Zr | 95 M a4y
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9.2 Trouble Shooting

sy HHAE 2% 54 a9l
1.0 MY =0l 1. 8 Mol Y
DISPLAYZ} =|X| &5
OlHAN S AL 2HIET}?
o5 HA Ok 1 HHES AFS S 1. @l2iHjMo| R 5o g,
OlEd Al S ofo Ot
- K7} QX @S 2. UMD MY =T > RTD ChM e Chat
| Mo =1
_ o|MEA 3. AlAE PARAMETER &2 , 2E #E7 1%
2HIE7}? (RTD, ANALOG) i3z %
(TEMPERATURE IS HIGH, LOW) 4. ot Blo= ar=7p 4.
1. iz AZ2 SHET} 1. YEjMO] ZRE0] /US
E A 018 UHNS AZE FETh 2 2EATST| 0F
- AR B 3. AlAE MHE gHIETR 3, HP2lE 2E
- OldEA (4~20mA, 1~5V)
(PRESSURE IS HIGH, LOW) 4, e "HelEs TETR
1. iz M2 SHETP? 1. YEjMO] ZRE0] /US
HACIX 48 | 2. YHPULSEZL EHEET 2. €47l 2%
HRE TEST A 3. SAI7|9| Afgre HEltioh 3, Heelz %
1. 2%, dYHBEA s HeTP
HEA PN
MoK o4 | 2. Fhk EAE RETR 1. SL] A 48
o WE2Z 1F
3. PARAMETEREE 2 ZHIE7}? )
1. M- YHQIT? (BUZZERZE
MODE, RESET % KEYPAD /20| =o| T HESHK| g2 g 1 yesz oa
LEPNTE<S
1. PORTEE2 SHIE7}?
(COM1, COM2) 1. 832 %
40| £|X| %S (RS232/485) 2. A0l %7 PROGRAM &[0 > PROGRAM 2&
Ae7t? 5 HHHEH
G
1. W25 BoliohM 2|5 S 42 PHEA| CALIBRATION 2EO| mi2t0|H #ES
H7sto] FHAIR.
2. iR NFOE TCEIUS 2R HEAl SYHEROA AEE FHAL.
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9.3 Modbus Address Map

AEZZ O : http://www.modbustools.com/modnus-poll/asp

U : unsigned, S : signed, F : float, D : double

28 B~ Big endian 2Bytes Read(Function, 04, Read Input Registers) <== 64bit, 32bit floating format

Address | Words Type Registers e ASCIl Command Err &FEH Y Defualt Hax
33002 1 U Status Relay(high byte), Error (low byte) 0106
33003 4 D Acc.Total Mass Q? 00000000 00000000
33007 4 D Acc.Total Energy or Q? 00000000 00000000
Volume
33011 4 D Rst.Total Mass 0? 00000000 00000000
33015 4 D Rst. Total Energy or 0? 00000000 00000000
Volume
33019 2 F Rate Mass 0? 00000000
33021 2 F Rate Energy or Volume 0? 00000000
33023 2 F Flow Freeq or A 0? 00000000
33025 2 F Flow Velocity ~ 1000000[m/s] A? 00000000
33027 4 UorD Pulse Count or Flow PC 00000000 00000000
Current
Vf (steam, water) Spec, Volume
0 (non steam, non gas)
33031 4 D Zf (ideal, general) Comp,Factor Cc? 8byte all FF FFFFFFFF FFFFFFFF
Fpv (natural) S,Comp,Factor
33035 2 F Temper 0? 4byte all FF FFFFFFFF
33037 4 D Presure 0? 8byte all FF
hf (steam, water) Spec, Enthalpy
33041 4 D hi (non steam) enthalpyi 0~999.999 B? 8byte all FF FFFFFFFF FFFFFFFF
zb kacl/kg
0 (ideal,general,natural) B.Comp.Factor
(non gas)
vb (steam. water)
33045 4 D Di (non steam, non gas) D? 8byte all FF 00000000 00000000
Db (ideal, general, natural)
| 47
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28 B~ Big endian 2Bytes Read(Function 04, Read Input Registers) <== 32bit floating flormat

Address | Words | Type Registers e ASCIl Command Err &FE{ Y Defualt Hax
33502 1 U Status Relay(high byte), Error (low byte) 0106
33503 2 F Acc.Total Mass Q 00000000
33505 2 F Acc.Total Energy or Volume Q? 00000000
33507 2 F Rst.Total Mass 0? 00000000
33509 2 F Rst. Total Energy or Volume 0? 00000000
33511 2 F Rate Mass 0? 00000000
33513 2 F Rate Energy or Volume 0? 00000000
33515 2 F Flow Freeq or A 0? 00000000
33517 2 F Flow Velocity ~ 1000000[m/s] A? 00000000
33519 2 F Pulse Count or Flow Current PC 00000000

Vf (steam, water) Spec, Volume
0 (non steam, non gas)
33521 2 F Zf (ideal, general) Comp,Factor c? 4byte all FF FFFFFFFF
Fpv (natural) S,Comp,Factor
33523 2 F Temper 0? 4byte all FF FFFFFFFF
33525 2 F Presure 0? 4byte all FF FFFFFFFF
hf (steam, water )Spec, Enhalpy
33527 2 F hi (non steam) enthalpyi 0~999.999 B? 4byte all FF FFFFFFFF
zb kacl/kg
0 (ideal, general, natural ) B.Comp.Factor
(non gas)
vb (steam. water)
33529 2 F Di (non steam, non gas) D? 4byte all FF 00000000
Db (ideal, general, natural)

27 29

O IR E 2|E(84)
1. X @5HX| @f= FHO

2 & g e
X o

3 E

*Acc, Toral Mass, Acc.Total Energy 217 Of
Tx : 01 04 OD AE 00 04 92 84
Rx : 01 04 08 42 F6 00 00 43 E4 00 00 62 58

Tx SllA : ID 0x01, 7| 52 E 0x04 (30000 X|CH), O E2{|A OxODAE (3502 -> PLCH X| 3503),
0x0004(H[O[E 47H) &4 7|
Rx 8 : ID 0x01, 7| =2 E 0x04, M5 0|O|E %= 0x08, HIO|Ef 1 (0x42F60000), H|O|E{ 2 (0x43E40000)

0x42F60000 -> 123.0 (floating point %f)
0x43E40000 -> 456.0
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