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1. 7} 2 (Introduction)
MODEL FC2000 FLOW COMPUTERE Ch59o| GAt A O 2 JtAQL AR CHoH HAHS SHL|C}

HA-AEQ| Ol 7|H ™A 23 A

GENERAL GAS : Redlich & Kwong & E{2EAIZ 0|83t YA = A AL
NATURAL GAS : NX-192 A2 0|83 &
=357, At E710f CHE A BEAL Z7]9| H|F (Specific Volume) 1t
o]

AET| (Specific Enthalpy) & T5t7] fIet EZY A0 2[3H Mass 2F Energy 2| &A|ZF ALt

> W=

0

Vortex, Turbine, Orifice Plate, Averaging Pitot Tubes, Wedges, V-Cons, Target Flow-Meter 52 Z&tst
CHget REA12l =88 XNel Lo

F2 RTD Y3 E= Analog(4-20mA) 2130] 2|3t 2 &, Analog (4-20mA) 20| 2|5t F&of et
befL|Ch ot 27 Sl 0|7 EAE S0t HuE TS, 4~20mA EHE S =AY HS
High and Low Flow larms 12|11 RS232/422/485 &4 &

RS232/422/485 28 & O| 851, O|2] Z2IM0AM 278t A

Y = UASLILL O|AS ZRIE £ OE HTY TR HZESH0] ALE5tEH Data Logger 22| 7|5

wA

> oL o
ot rjo T

2 4o
‘

7o) = AFE 23 AME FC2000 2= 220 oish 2¥otd ez AL ME2 ME S0 what

7|50| Metelof A= 4 ASHEL
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1.1 2&(Model)

= 71712] Model 2 C+Z3t Z& LT}

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)

Ul Hh W NN =

SD Card(Option)
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2. N E 114 (Specifications)

2.1 LHEALQF

—

_ Graphic LCD
ERE
Viewing Area : 96 x 31 mm
LCD $ % &= 0.25 sec ©] &}
Ta Y 24VDC, H i 50mA
DC 24VDC
SEEE
AC 100 ~ 240VAC
AHE 2% 0C ~55C
= 145mm(ZF) x 75mm(3E°]) x 15Tmm(Z o))
Panel Cut Size 139mm(&) x 66.5mm(3=°])

2.2 B2 A= (Pulse Input)

H A A % (Rate) AHE| 0.25[Hz]
T 19 2 Ak (Total) e O[HZ]
o : 10[kHz]
Voltage Pulse
SERT Current Pulse
Contact Pulse
Open Collector Pulse
Meter Factor ¥ ] 0.000001 ~ 1000.000

2.3 OFZ 21 22{(4~20mA Input)

Y = % 2%, oY
4 A= 250Q
= 10 Pressure : 0 kgf/am™ ~ 1,000 kgf/m
Temp : -273°C ~ 800°C
SA A4S 0.1%
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24 25 Y EH(RTD Input)
2 Temperature
=5 o] -100°C (173.15°K) ~ 300°C (573.15°K)
(O] HRAE =t 22 4~20mA Y ALE)
vl +0.1°C
RTD Type Platinum PT100(385) 4 Wires or Jump 2,3 Wires
My FERERY
2.5 & 2 (Pressure Input)
er= Ej 2l HO Y E= Ao X| &
H 2 4 ~ 20mAO M HOS E&= AO|XY Z2 1 Jts
oH 7| & THY A O|X| ¢ HMME AHES Z2, U7 =213 Jts

2.6 OF 2 &3 (4~20mA Output)
7l s LCDOll EAIE= &A% H|20]| 2} 4 ~ 20mA &
=0ls 12 bits
etz 0.1% O[5t
2ot Mt 250Q (&2, 24vDC)
A o =3

~
=

2.7 ¥H E3(Relay Output)

7] &

LCDO| EA|=l= =AIZ0 2|7 St High and Low T=A|

A,

s

Ao =914 3

1250VA

A =9H ALY 250VAC, 30VDC
Ho =94 AR/ 5 Amps
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2.8 S141(RS232/422/485)

s T ARHO| HE Jts
Output SE2 4o Al HE = Ea0 ntet 7ts
Baud-rate 300 ~ 19200 baud-rate
Data Bits 7 or 8 bit
Parity None / Odd / Even parity

2.9 A (Pulse Output)

7l s DCS, PLC, CHE Indicator0l HZ3t0| AFE3t= Pulse £87|s
ol 27 Pulse (HAtE Z7H20] [[HE Pulse Output)
Pulse EI N
O/27d Pulse (Y1t &3t 1:1 Pulse Output)
Pulse width 10msec(Negative going pulse) or 100msec, 250msec, 500msec
Duty Cycle Max. 50 pulse/sec
=9 EtY Open Collector
2.10 Ideal Gas
LCD EA| e FO (m), 2 (kg)
25 He -273°C ~ 400°C (RTD -100°C ~ 300°C)
&4 He 0 kgf/ar ~ 100 kgf/m* abs

2.11 General Gas

N BR LARE, &, HF (SG) 2 €1 Ue HEES| 7t
LCD EA| g f4 (m), 2 (kg)
H=E Redlich-Kwong %84l 0|83t0] 14t
25 He -273°C ~ 450°C (RTD -100°C ~ 300°C)
&4 He 0 kgf/am* ~ 100kgf/m’ abs
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2.12 Natural Gas

H|AF Hh DAZXE (Super-compressibility) Fpy A4S 2181 NX-19
HHAZ 0|8
LCD EA| 2EE O (m), 2 (Kg)
25 HeY -40°C ~ 115°C
2 e 0 kgf/ar ~ 100 kgf/ar' abs
H| & (Specific Gravity) # | 0.554 ~ 1.000
O|&t2}EtA S 0 ~ 15% mole
Sl 0 ~ 15% mole
2.13 Steam
LCD EA| A& (kg), OAIHX| (MJ or Mcal)
Aot 2 Steam@| H| St AE I E A LHSH7| fI3H 1967 IFC S42 0|8
28 R Z3 57|, ot B
2= He 100°C ~ 450°C (RTD -100°C ~ 300°C)
&4 He 0 kgf/ar ~ 100 kgf/am* abs
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3. I AX|(Installation)

3.1 2eHGeneral)

Model FC2000 FLOW COMPUTER®2| EHXLO|| 2HM = 32H S X St A L.

9| % Ok Z (Cutout Hole)2 139mm(s 0l) x 66.5mm(==0l)ILICt.

2742 AtO|= S &(Side Clip)2 TH'20] & 7|7|5 HHSIH MX|8}7| 9lsf MS LT
2 7|7]& DC 25V 22 AC 100 ~ 240 VO SEHghL|Ct,

(DC &3 T 22| Ground THAF 432 £3 T 22| Ground 2t ZHE|0f AELIL.

(Z=9l) Model FC20002| 2 & 4z AZE2 A E M (Shielded Cable) 2| AHE S HEBL|CE
A

= [ o=2 LCod
ok 9 MW e 22 Al7lE Ao el shAlL. =0[=2] RIQI0] E £ YAFLIC.
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3.2 EFX} B X| &= (Terminal Layout Diagram)

TERMINAL LABEL DESIGNATION COMMENT
1 SUP SUPPLY
2 ST+ SIGNALT +
3 PULSE IN S1- SIGNALT- PULSE INPUT
4 2+ SIGNAL2 +
5 $2- 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
B RTD 2 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 Al2 ANALOG INPUT CH2(+) PRESSURE
4 ~ 20mA Input

17 Al3 ANALOG INPUT CH3(+) FLOW INPUT-1
18 Al4 ANALOG INPUT CH4(+) 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 OUTPUTS] 7]¥ A4 : DC 12ve] M¢lo] Ae] F¥ =1 g5
* SW9 : Active - Internal power, Passive - External power




—
@ OVAL FC2000 FLOW COMPUTER

TERMINAL LABEL DESIGNATION COMMENT
25 Tx DATA TRANSMIT
26 RS2325) Rx DATA RECEIVE
27 GND GROUND
28 RX+ RS422 RX+
RX- RS422 RX-
29 RS422 / RS4856) >
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 COMMON

RELAY R1 RELAY-1
43 - - NORMAL OPEN
44 R2+ RELAY-2 COMMON

RELAY 2
45 R2- RELAY-2

Pulse £239| A2 2|5 HS AFEY &= JASLICH
POWER

L AC L
N AC POWER AC N
E EARTH

5) RS232 (25,26,27) ttXt . AFH &2 FH7|2t &4 Al 9PIN D-SUB Connectorg ALEZ Z2, 1112
HASBILICE [D-SUBS| 2t — RS2329| Tx(THAI25), 3t — RS2329| Rx(EHAR26), 5H — RS2322| GND(THAR27)]
NE =42 YX|5H7| 506 34 0]|2(e| MS AHE3SHA| OrAlZ| HFEFL|CE

6) RS485 B4 AZA : RS4229| SAITHXLO| Rx+2F Tx+E LinkA|Z|1, RX-2F Tx-2 LinkA|7 2MdAlo=
AHEEILICE (Page.22 &)
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4.7| 2 &% (Operation)

FC2000 FLOW COMPUTER= 114.&52| X ™ & RISCTZ2| Microprocessors EXst0o] 2 & X 07|51t
ALS M| LT

2 717l ZE S2 Oet0|Eet A it d4E AKX YoI2 207 o £~ Qo (5% Calibration 2
AZX), £t BE SE IO HQt AL AE H|S|2d 0 22[0f XA 537t Battery Backup 810] &
gt 5= USL|CH

LCD Display

4~20mA Qutput
Graphic LCD

Frequency Input 24VDC Extemal Input

Relay Output

9 Pulse 1.3V

2EA 250VAC / 30VDC 7 MAX HA
Programable 9 C0|I 15my e
Transducer Supply

0~10KHz / MAX 30V / 0.33{update} 24V¥DC
Programmable Cut off{0.25Hz)

Up to 10 Correction Point Pulse Output

Open Collector

Analog Input factored or Unfactored
r___________“"_ PT100/4wire IVIODEL . FC2000
IL -100C~300C Communication Port
i 017%
1
I

R3232 (3t) R5485

4~20mAJ0.05%
0~5v/0.05%

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

Key Input Logic Input

2400~19200bps(Programmable}
ASCII Protocol

<Programablg

5EA Front Key 5EA Terminal Input
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41 ™HE ZZH(Front Operation)

Graphic LCD EA|R 0= ASE Al Mg 2|0 2435 otetd|y 2 thelE BEAIL
SZF Al LCDO| EAIZ|E 7|27HE2 Calibration Mode (5&AHZ)0| Al MEIEl Default Display 20l 2|3}
il

| , H
2F = A1ZF gL (Oll, 1234 kg/h or ton/h) O] X[A|E|Z, "TOTAL" 7| & S+2™ Z2F M A2F 240l 1234 kg or
ton)O| X|A| & L|LCt,

£ =0, Gas M0 EZ (Mass) 2 &Z Default Display ¢t0] H7E&[0f UCHH, "RATE" 7| E FEH F
=

Pulse &%, 4~20mA &3, High/Low &

Of M EESH Default Display A1E40f| 2| BtLICL O & =T,
Default Display 7} 222 AHE0 Q2

<
=
B, 4~20mA 2 2T AT of ot MSE L

Lod

"DISPLAY" 7| & ot H*¥ +& W{OtCt of2fet 20| LCD EA|F 0| X[A| ELICE

GAS A
H™El 210 (Corrected Volume) (Rate & Total)
AZF (Mass) (Rate & Total)

A2k (Mass) (Rate & Total)
(Energy) (Rate & Total)

I'
u
—
A
o)
®
0
=
(@]
o,
Q
=
~+
R
m
)
2
>
Q
XS
<
=

Default Display 2f("RATE" 7| Z2 "TOTAL" 7| & +&) 0|2/2| Zt ("DISPLAY" 7| & +& M{OtChH S MEd &

= T = 1=
AR, MEi=l §|O|E| Zt2 5% SQF BA| £|M, CtA| Default Display 222 M2t EA|E L|C}
2t Default Display 222 Fetk|= A4S HESIH M, 57 Calibration 0 A General Setup 2| "Default
Return" 2 EE "Disable" 2 B4 A7 SIMAIL.

Hitge a4Fa 20| 2o 8xi2|z ®EA| gLt

=8 AE F X2 2 A7 MCHH, X|Cf HAZF2 999,999.992 HA|L|M, CHS M AMZES LA
"0"C 2 HA|L|O FFREJF AL E L|CE
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ozrS QA MAZFS HA CEQ| (Unit)E x100022 Z20# & 4= IO, O] A2 B9

100081 2| THe|= X4t |2tLICH O 2 S0, 22 (Mass)2 2 Default DisplayZt A E|0f /11
7L x1 2 M T/0f UCHH =A|ZF2 1000kg/h2 EA|E| D HAZFE 1000kg THRI2 EA| ELICEH

O] x100022 27 oICtH, &=A|Z2 SL5H M2 1 ton T2 EA| E UL

(0] 2782 5% Calibration 0|A General Setup 2| "TOTAL UNITS" 2EE BATCZN 48T

O|¢|_||:|-)

=

d oz =9 thele LSt 5Ltk
SI Units
Rate (TA|FE) Total (A4t
m’/h km?
kg/h ton
MJ/h GJ
KR Units
Rate (=A|F &) Tota I(K 42
m’/h km’
kg/h ton
Mcal/h Gcal

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

"DISPLAY" 7| & +E0i 2t "R. TOTAL" J2[1 "A. TOTAL" 5 7tX|2| & At2H0| HA| EL|CH

"R. TOTAL"2 Reset 7t5t M 4HZHO|0, "A. TOTAL" 2 & +& ML L|CE

"RESET" 7| & AtE5t0] R. Total 2t& X7\t Al == JUSLICH F 71| HAE 2R Total, A. Total) =
7|3t St X} S5HH 5% Calibration |A] General Setup 2| "TOTAL RESET" 2 E0f| A "YES" &
MEASHHA|R.

"RESET" 7|= ™ If 2o Ml EFo|st x7|3} 7|52 7| fIhM 2ES Mot &
ISHA| ™ 5Z9| CalibrationOf| Al General Setup@| "FRONT RESET" 2 =& "DISABLE"

>
% 30

42 LCD 3HH 87| ZZHLCD Brightness Operation)

"RATE" (NEXT p) 7| & =2 =A|E EA| REE H 6+1 "RESET" (BACK «) 7|& +2
“TOTAL" (UPA) Z|Lt "DISPLAY" (DOWN W) 7| & =2 LCD 2}H 7| =F=Y = ASLICL
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5. Calibration

Calibration =& % Dr2t0|EHE 278 = UA otH, Y8 M= E Hd & = UA Lo

Calibration 2E= "SETUP" 7| & 25X 7t =21 Q&L|CH oY M ASHX| 2SHCHH "SETUP" LED7}
2ot £|Of QY=X] &0l St AL, "SETUP" LEDZt H|Zd3}t Z[OfJUCHH 2 & = ASLICH "TOTAL"
718 =8 %os&% AZ|MAL.

Calibration S0 Zt2{2| 7| %2 Ch3at Z5 Lt

"RATE" 7| (NEXT p) HEAZE = A= X2[E HiE, BE0l= A2 HE 7ts
"TOTAL" 7| (UP A) AE0l= Rt2|o| =ALE S7HAIZ| AL B, ZE MEIZ HE
"DISPLAY" 7| (DOWN W) AE0l= X2 =AHE HAA|7| AL B, RE MEIZ B Y
"RESET" 7| (BACK «) HZ M 072 Ol=

"SETUP" 7| (ENTER) MEH St MEH SXMH o= LIEHE

"RATE", "TOTAL", "DISPLAY" 7|2| ?|F2| %2 St H= AS BES=0 A8 + ASLIC

Calibration 2E20{A, 4 M 2 MYO| LIEFEL|CH
X £ TOHE 83 &+ AS o= <At7F Ao =X, Ar8Ate| He[dE 125t
24 HAER A8 7tse d
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Calibration 2E0f HZ5HA |, LCD EA|F= Model 1t BT O] A[ELILY.

FC2000 FLOW COMPUTER

Ol 2t CHA €2 o7 &=0| EAIFLIC.

Ch32l 37tX| 2|49l tlw &=0] AS L
1. DIAGNOSTIC
2. SETUP

3. END

MEXE "p" 7| E AHREI0, O| 2 Y E=2 At 2 MEig = QELICH 24 o=
"ENTER" 7| & +&L|Ct

CHZ2l Programming ChartO[A], "p", "A", "w" 7| & AFESH0] MElS = Q= A2 ()0 LIEFLHRAL
LT X[ "XXXX"Z2 EA|ZL|C}E Programming Chart= Calibration 50| X4 O F0A ot H&2
MASH & Qe XM T2 W SES LIEFH 4 QL

Z| 42| Calibration REEE

OME#E”, "p" 7|5 AHE S0 LCD EA|FO| "END" 7t X|A|Z|H, "SETUP" 7| &
=12 Calibration ZE

= = ASLIC

i

>E

L Hr
C

¢ Menu 29| A
1.DIAGNOSTIC MODE
- 77|19 ID ¥HE 9 WA g Fotp

— —

2.SETUP MODE
- Zt SE njeto|e gED T E
- SETUP ModeO|| Al "ENTER" 7| & =23 PASSWORDE & L L.

7J|2Mo 2 H|UHS = "2000"2 2 SETTING E|0f Q&L|LCt.
- SETUP Mode0| 23t 2, X2 H7E L2 420|= "BACK" 7| &
o

5 £7H 27 21 YSE FUCt

3.END MODE

- Calibration ModeE H0{ & &= QU&L|LCt
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5.1 Programming Chart

SETUP|—| GENERAL SETUP |5 |

-

FLOW UNITS
(KR UNIT, S UNIT)

TOTAL UNITS
(X1, X1000]

RATE DEPENDENT
(NO, YES)

FLOW TIMEBASE
(DAY, HOUR, MIN, SEC)

FOMT RESET
(YES, NO, SET)

DEFT RETURN
(EMABLE, DISABLE)

PIPE SIZE
(00K mm)

PULSE CNT RST
(FRONT, YES, NC)

EXIT

STEAM TYPE

LS
INPUT TYPE ~

(PRESSURE, TEMPER]}

=

1
1
v

BASE TEMPER
=XHKXK °C

BASE TEMPER
XK kgfiemz

DEF.T DISPLAY
{MASS, ENERGY)

OVER CORRECT
(ENABLEDISABLEy
-

MIN TEMPER
XK C

MAX TEMPER
+XILXK C

DEF.T TEMPER
+XIXXX °C

MIN PRESSURE
XHXXK kaffem2

DEF.T TEMPER
+HXXXXX °C

MIN PRESSURE
XHXK kgffem2

MAX PRESSURE
XXXXX kgf/fem2

DEF.T PRESSURE
XHXXXK kgffem2

IDEAL GEMERAL
BASE TEMPER BASE TEMPER
£X00000°C
BASE PRESSURE  BASE PRESSURE

HO000C kgf/em2 X00CHK kgf/em2

SPEC. GRAVITY  SPEC, GRAVITY
K00 X0
DEF.T DISPLAY CRIT.TEMPER

(VOLUME, MASS) XA C
EXIT CRIT.PRESSURE
K kgfiem2
DEFT DISPLAY

(VOLUME, MASS)

GAS SETUP
GAS TYPE
NATURAL HOT WATER
BASE TEMPER _STEAMTYPE
00O0CC (SATURATED, §PERHER]
i
BASE PRESSURE INPUTTYPE |
XXX kgf/em2  (PRESSURE, TEMPER))
v
1
4
SPEC. GRAVITY BASE TEMPER
X000 LX0000C
MOLE % N2 BASE TEMPER
XX % XOO0OKX kgf/em2
MOLE 5 N2 DEFT DISPLAY
XK % (MASS, ENERGY)
DEFT DISPLAY OVER CORRECT
(VOLUME, MASS)

1
1
MIN TEMPER |
300X °C ¥

MAX TEMPER
+XXXXX °C

DEF.T TEMPER
+ XXX XX °C

MIN PRESSURE
XX XXX kgffem2

DEF.T TEMPER
XXX *C

MIN PRESSURE
XHXXK kgffem2

MAX PRESSURE
XHUXKK kgffem2

DEF.T PRESSURE
XHXXX kaffem2

NONSTEAM  NON GAS )
DESNSITY DESNSITY
000K XK
DENS.X0( DENS.X00C
E+Xkg/m3  XE+X kg/m3

ENTHALPY  DEFT DISPLAY
YOO keal/kg (MASS, VOLUME)

DEFT DISPLAY EXIT
(MASS, VOLUME)

EXIT




OVAL

FC2000 FLOW COMPUTER

FLOW PARAMETERS

|~

VIEW SETUP

|

QUT & SYS SETUP

{ ESIGNAL TYPE

(LINEAR;TNON LINEAR)

+
METER FACTOR

0000
I i
I
+
MFAC 000X
XE+X /P
R
1
+
FREQENCY 10~01
XOOKX Hz

|

FLOW INPUT TYPE

. FSIGNALTYPE)
IFFERENTIAL; VOLUMIETRIC:

—

 FLOWCORRECT |
{LINEAR,:SQUARE ROOT, NONUNEAR)

+
NON SENSORS

+ "
NPUT(A) 20~01  *

(2{0kmmany X000 P/ |
1 H =
1 H
Voo |
FLOW IN SPAN  FLOW IN SPAN ;
(MASS) (MASS) |
1
i [
L
LFLOW at 20ms  LFLOW at 20mA
KOO X000
i
]
+
LFLOW at 20m/  LFLOW at 20mA
XE+X kg/h XE+X kg/h
i
1
+
LFLOW CUTOFI  LFLOW CUTOFF
XK XX XX AN
i
]
i
HFLOW at 20mA !
KOO :
i
1
H
H.FLOW at 20maA !
XE+X kg/h '_____‘___;
1
1
FILTER FACTOR
%X
FLOW DECIMAL
SOOOOOK
TOTAL DECIMAL
KKHXHHKK.
TEMPER TYPE
(RTDJANNLOG)
-
[ RSN
+
TEMPER OFFSET  TEMPER at 4mA
XXX £XXXC

TEMPER at 20mA

X XHC
1
——
+
PRESSURE INPUT
{ABSOLUTE, GAUGE)
1
bmm—— b |

PRES at 4ma
DOOCKXK kgffcm

PRES at 20mA

ATM.PRESSURE
XXX kgffem2
1

+
PRES at 4ma

COUCXK kaffem 000(KX kgf/em2
i
1
+
PRES at 20méA
XX kgffem2
i
i
+
EXIT

l

USER DIS LINET
[RATE, R TOTAL, A TOTAL, TEMPER, PRESS)

USER DIS LINE2

(RATE, R. TOTAL, A. TOTAL TEMPER, PRESS)

ACC. TOTAL
(ON, OFF)

FLOW FREQ.
{ON, OFF}

FLOW VELOCITY
(ON, OFF)

PULSE COUNT
(ON, OFF)

SPEC. VOLUME
{ON, OFF}

EXIT

I

OUTPUT at 4mA
MK

AmA XXX
XE+X kafh

QUTPUT at 20mA
00K

20mA XXX
XE+X kafh

PULSE OUT TIME
{10ms, 100msz, 250ms, 500ms)

PULSE OUT SCALE
KE+X

LANGUAGE/DAY
(KOREA, USE, EUROPE)

DATE (¥¥/MM/DD)
(O

BAUDRATE (bps}
(300, 600, 1200, 2400, 4800, 9500, 19200)

WORD SIZE
(7BIT, 8BIT)

PARITY
(NONE, ODD, EVEN)

STOP SIZE
(1BIT, 28IT)

INSTRUMENT ID
XXX

PASSWORD SWAP
00K

_ loGour
{COMPUTSE, PRINTER; DISABLE)

) LQ_G METHOD
(ON RESE

L
LOG INTERVAL
(MK

———

¥
RESET TYPE
(FROMT, RESET, 24:00 HOUR, EACH PRINT)

DATA ERASE
(VES, NO}

SAVE INTERVAL
CHK

ALARM HIGH
KOO0

HIGH XX00000¢
XEX+X kg/h

ALARM LOW
OO

LOW XXXXKXX
MEX+X kg/h

B. LIGHT TIME
KK

LIART PROTOCOL
(ASCH, ASCIEZ, MODBUS
RTU, MODBUS ASC)

RX DELAY
(X0 ms)

ADD TX DELAY
(X0 ms)

EXIT




OVAL FC2000 FLOW COMPUTER

6. 2= 3|2 (Input Circuit)

Model FC2000 2 AIMOf| MeE 325H7| ?I5tH DC 24ve| HAUE =83 7HX|10 USLICH

6.1 == 2 & (Frequency Flow Input)
MODEL FC20002 FEAZFH| Fit T2 HEE2| Pulse M2 E OIS & U=
U3 MEf FtET ASLICH =M EHXICHO| 87HQ| Dip A%(X|Q] =gtof wat 28 3 2E

CHE A= HA ez [t 790] 7ts Lo,

XNHHOR QIHEO|A I3t Y
- Turbine Flow-Meters
- Open Collector Outputs
- Reed Switches
- Logic Signal
- Two Wire Proximity Switches (244 28 A QX))

- Current Pulse

ChE #= 9F Mz A0 [HE A9|K| Setting & & ILICF
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-P# 4) 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
+ 24\
" T 10k S
e (NPUT COMPARATOR
o 1K 100K > N
: ! ) -F_\-\-"""-\-._ i
bst T s | [ T8 L 45y
” aER n : | _E 1UF T 2 -'-"'_F'_Fr'—f
[12K4 [] 250 00R][ ] ‘ 0 u 33K
R - ) | —, ]
S 2 | sy 58
g 33k[] []%k2 I:IJEM
-
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1. Current pulse

On

Y
o) Q|1 1 8
@ 2 Application
Y

- Vortex flow meter
- P/D flow meter

2. Open-Collector

On
(N 1
(1110
@]2 1 8
K_ Common @ 3 Application
= - Vortex flow meter
I~ - P/D flow meter

- Coriolis mass flow meter

3. Logic Signal CMQOS, TTL, Pulse

~_ 0:
@ 2 (111l
C 1 8
2Liolinalel @ 3 Application
= - P/D flow meter
~U - Coriolis mass flow meter

4. Switch or Reed Switch

On
™ innn i i "
& |2 1 8
@ 3 Application
- P/D flow meter
I~ with reed switch
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5. Coll
Y - On
A |2 T
| ! 1 8
\ ,l @ 3 Application
i Y - Turbine flow meter
Us;ShIEIdEd ! Y with millivolt signal
cable ! .
L-@ to case earth (single input only)

6. Opto-Sensor

On
1 )
TN

1 8
Application

- Preamplifiers
- Opto-sensors

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

Resistor

Common

[ 9 S/

7. Namur Proximity Swich

On

7~
-8V N i
o
b~

20



FC2000 FLOW COMPUTER

RTD(PT100) &

4~20mA

3

—

e
o

&=0f ch
&= 0f c

-2
-2
- 4~20mA Flow & &

6.2 Ot 21 2= (Analog Input)

& RTD 2=

OVAL

0| 77|22 E 100m7tX| BO{X A= RTDL|

2E A0l A

Y A

KIr

L| C}.

b

o
o
=

k44

ot
= AsHez HY

¥

o

e
[e]

_I

—

=8 o AHE &K
A

&!
22 RTDO| H|

SY0[M, =

Ol RTD

NP SPSKel
i

| &2 &0
gL Ct.

o

O (+)M& RTD

M

Al

tXt72

C
A|2. RTDE 240| YO{A 0= ZO|=(+ or -) A& 7t

RTDE 2% Mof BHxte| HF (+)=

—

=)

Signal (+)
Signal (=)

21

/

wevsessead RN
Shield

il
1

Twisted Pair

Cable

®

Temperature Sensor

RTD

ErY

O
[

st
=l
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FC2000 FLOW COMPUTER

@ 4~20mA &=

ool Mg

or2fel A& ut 20| 250Q LiFA 0|

DCEHLZRHO HRIL S5t

Ol 7} SO Xt

of

o 390

AlS HX
X

A Elo.l

Z(loop)d

HO Hu r_Q

| 0

—

(o] ==
N =]

Set Supply to 24V out

16

19

|

L

IHHI(Shleldmg) LY 2SS AHHE O, AE= # 0|2 FHX|(earth)of| HZSHA|
OREAIR. (F, BTEA| ot& 202 Z X))
CHSe 9o Mg MBS Z2E OAIS HYLICh ZH2to| Mz Mg dZHa
Ground 2 AMEEHL|C}
24 VvDC
- -
19 14
ur G5 15
"\___j [CH1)
‘ +®- 16 I
(CHZ) |ohe
+ : 17 [ |
1»—@ (CH3) ‘__.olm
+ - 1_8 okm
{CH4) 1
50
19l 1 |
Signal Ground

Jarn Jpem
L ® = od

O] WQstL|Ct,

LIEE Z717]7F AC
el

22



OVAL FC2000 FLOW COMPUTER

6.3 ¥4 A2[X|(Remote Switch)

HE 29K HE 22 29X E Local®i|Al At

FC2000 ™™ 5749 AQX|7} 2= RE 7|82 &

2 oo

ot7| fls =3 EHAtof Ct
=

g
: @| 32
SET q
L
[ @1 33
RESET
L1
I @ 34
DisPLAY 4
2| 3
TOTAL o
| 96
RATE d
‘ + | a7
\J

23



FC2000 FLOW COMPUTER

7. 53 3| 2 (Output Circuit)

= SIE/OH2 = otefof EAE 2E AL Cigh AHE0| 7Hsot=F 27 = /2L, eF
SEDF ME ARO[t O AFE 0| A|etE|o US L EL

7.1 Ofe 21 =3 (Analog Output)

£ 2 Default Display2 T2 £ T2f0|E{0] Of8) £1, W, OL4X|7} B HE|O| FHFLCE 2E
£3 Nt %20 IS Qo) YU B FHATE MIIHOR HHE O YBLICH

2RSS U5 M2 0185tD ALLICE 2% M0l 217t B FL 7|7|9| ofo| Y2 4 o2

7.1.1 Calculation

@]

| SM0A Q| oteto|E& & 7|78 Calibration(5% &X)2| Out & Sys ZEO|A =23 &[0,

& 4mAOIM S| =A7E

€ 20mA0| M 2| =AlRE

24



OVAL FC2000 FLOW COMPUTER

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

O SMS AL8E &+ QU= 5 RS232 12|11, RS422/4850] &3 3|2 = BECE HSYLICH
ol 4 SM2 ZelEet HFE 12|10, OHE 4l HS1 AZSH0| AH80| 7hsEL .

7.2.1 StE2|0{(Hardware)
Ct29o| C}O|O{ 132 RS232/422/485 E41 SIES a2 2o FLICEH M 7Hel eIHH oA E S HO
HoO|'d CEXto AZsH0] 0| 8310, AFEAts Metst EAYAlS MFSI0 o 7o &4 QIHHO|AE

M EfSHH LT,

RS232 QIHI|O|A= 2 ZRIEL B2 2|2 HFEHe Z0| ZHEret
Rs422/485= 2| 40| AEEH LS SHE 270l S8 &

25 Tx

26 Rx RS232

27 GND

ﬁ ANV
|

28 Rx+ —————
RS422 In| RS485+
29 Rx-
30 Tx+ — | RS4856-
RS422 Out
31 T ——

25
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7.2.2 CtE &4Al(Multi-point Communication)

CHE

EA|
S

o
(L

717158 Ozt Z0| RS422 == RS485 QA EHIO|AE Sl 32747t K| 74 7S LI

RS422 QIE{H|O|AE RS485QIHL|O|AZ HHLY| QIS A= RS422(-) DATA In Terminal 2 RS422(-) DATA

Out Terminal O ¥ Z3}11 RS422(+) DATA In TerminalS RS422(+) DATA Out Terminal Off 1 ZA%tL|C}.

tAlS
o e

A&2)0 20 X|= A 1t Z0| RS422 44

L|C}. O] Controller= 3+

pbgd | REX

—

—

Al
2

— O

2IE{ H O]

Master Controller(0f|: IBM/PC)0l 2|3l At E!
[0 HX|IE

Controller@t 2t 7|7|& AtO|0f| LIO|HE HEE

A HFAI

(= |

o
o
ot

SH
=1

Load
120o0hms Twisted Pair
= ®
Host -
Load
Computer T
+o_>'< * °
GND
(] (o] Q
+ -GND + - + -GND + -
Out In Out In
FC2000 FC2000
1211 RS422 Interface
Twisted Pair
e
Host x Load
Computer —[P o 1200hms
GND &
X
LT3 1
= GND = - +GND - +
In Out In Out
FC2000 FC2000

Z12l2 RS485 Interface

HER

L—=

L

S RS485 2M

ols
2ot

C},

g yyoz

gt

26
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7.2.3 Z2EZ(Protocol)

Model FC2000 2 Real Time Clock O] 1 A|Ztut ER HHO0| 7tsdlH T2 ETL JHs LTt

SN

ro

<
ot

717101 &0

= 4| (years/months/days), & & 4l(days/months/years) £ O|=4(months/days/hours) & L|C}.
=

OI7b £[X| R0t x|aoh 3 SO AP E AlZHD 2Wt= /A 2 A YLCH

—

Baud rate, Parity, Word length = 5% 2| Calibration &2t T2 g 4= 1, AHE Xt Baud rate,

Parity 12|11 Word length7} FC20001} S48t Q4

St=XlE 2ol o

=

E X|
=1 O

® RS232, RS422/485 2E A2 +83t7| 28 Half-Duplex4l2 AtE
® Host OfA FC20002 & L|&= Byte To Byte O X|CH {8 A|ZH2 2L}
S0l FC20002 MEMSIA| o™ oflfst SEHE SFX| Q=T

© X AFAO| EHE#% _J|\_)Ik_| '6H% [[H x|A 400mso| Olél-Aw_% gcl-Etl..
=S
o

e DI
® FC2000=

® FC20002 HostZ H|O|E M

- OO 71 L o

rir
[kl
u
m
ot
rlo
‘ﬂ
3
m
I
%
>

FAAIQ.

1ot

b,

-
—_

Al, HIAIX|S] &2 'CRLFO|LC}

(1) 7|2 Protocol

® FC2000 ID

HOST
FC2000

o A0 SO17] (1HZAIT ALEE A - 1INOIIA 02 &)

IDCR
xxXCRLF

® FC2000 MEHSIT| (xxx= H 4t ID)

HOST
FC2000

IDxxxCR

XXX

® FC2000 S X|St7| (xxx= HX| Q= CHE D)

HOST
FC2000

® FC2000

HOST
FC2000

IDxxxCR

(o K=)
HA O

X AZFR. Total) £7|3}

VRCR
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

27
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® FC2000 MAMZ(R. Total) 28
HOST : V?CR
FC2000 :  xxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC2000 =AlE 8H
HOST : R?CR
FC2000 : xxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC2000 2k 2H
HOST . T?2CR
FC2000 : xxx(ID) +/-xx.xCRLF

® FC2000 23 2F
HOST : P?CR
FC2000 :  xxx(ID) xx.xCRLF

® FC2000 ot 8H
HOST . FCR
FC2000 :  xxx(ID) xx.xCRLF

o

® FC2000 MitEr AT, 2%, ¢S /Y (53 fl= Default Display?| &)

HOST : O?CR

FC2000 :  xxx(ID) x(Event Status) xx(Error Status) xxx(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

% Event Status : P(Power On), R(Total Reset), C(Calibration), L(O?0] CH3H &,
T(Time Interval), M(Remote)

® FC2000 vf 8
host . CCR
FC2000 : xxx(ID) xx.x(vf)CRLF

® FC2000 hf 83
HOST : B?CR
FC2000 :  xxx(ID) xx.x(hf)CRLF

28
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FC2000 FLOW COMPUTER

® FC2000 of|3f M3
HOST : E?CR
FC2000 :  xxx(ID) xx(Error Status)CRLF

00 Temperature / Pressure 25 4t

01 Temperature Range Scale 0| 21

02 Pressure Range Scale 0f 2|

03 Temp and Press Range Scale Of 2

04 Temperature Range Scale 0i|2{ & Default Temperature2 4t
05 Pressure Range Scale 02 5! Default Pressure2 &4t

1x  Flow Low

2x  Flow High

® FC2000 M% H|O|Ef 23

HOST o LDxxooxoxx (A ZFERE-EH Z ) oo (B ERE-EHE Y)CR
FC2000 : xxx(ID) x(Status) xx/xx/xx(Date) xx:xx(Time) xx(Unit1)xx(Unit2) xx.x(R. Total)

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

53 m2 Yol AR

ID Temperature / Pressure 25 &

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

Date MNE IR

Time ME Al

Unit1 SI/ KR

Unit2 KGO / MO / MCO / MJO / KG3 / M3 / MC3 / MJ3
Oll) KGO : kg x E=0, NM3 : Nm3 x E+33

R. Total 2| T7tseh A otEk

A. Total T &5 Mg

Temperatue  Unit1 O] SJ: °K, KR:°C

Pressure Unit1 Of SJ: kPa KR : kgf/cm?

& ZZlE{(Printer)

8X|0= "RESET" 7| & + 2 =
"RESET" 7| & AFESICHH, 77| Mot 242 X7|3517| Mo Z2 E gL T}
(Z=9]) 60Column 0|4 ALE.
€ Computer
7|7|= Carriage Return(CR)Of| 2[5 SZEl 7|7|2 HEH EXIE 2 ASCll CodeZ HA[X|E =45t

& guch

29
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7.3 H|O|H ZZ(Data Logging)
Model FC20002 CHZ2| A7t ZtAC 2 Tzl H

1 minute (120CH

10 minutes (2 A[Zt0fl 10=20tCH

30 minutes (3t A[Zt0fl 3020tCH

1 hour (3 A|ZHEh

6 hours (6:00, 12:00, 18:00, 24:000}FC}H)
12 hours (12:00 and 24:00 OtC})

24 hours (24:00 OtCl

HA Y R Tota)2 MR LS SohM 502 7|98 55 AT & USLICH E¢ TRAET} AN
$ XAISHOE F2 2400 O £7|3HE & AES MY 4 YLk

It =5 7|28 AHSIJACHH, 572| Calibration0| Al General Setup2| "FRONT RESET" 2 =Z "DISABLE"
2 AEEEMN MH MEoMel =7[3E S = UASLICL

=5 O™ YLIC.

i
gjo
rlo
R
§

ID Date Time Rst.Total  Acc.Total Temper Pressure

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

XX XX/ XX/ XXXX XX XXX.X XXX.X EXXXX XXX.X
Foio ojal £2(EY % TR)E ©

=X
OF HojEL|Ct 2tek HO|H 2248 Computer2 HHSIACHH Data Format2 4.2.3§—| "O?" OE'
et &gk Ct.

7.4 22{|0] =g (Relay output)

gejo] =3 M2 =AY 20| Calibration ZEO|AM OJ2| Aot gHECH ZISHAL 0|8 Y I, M40
7}8liX| = Relay1(Low Alarm)d} Relay2(High Alarm)Z 740 L& LICE,

Low" 20l £AIZ0| 4 Wt 0|2 MOt HYO| JHXI T, *High* 2ol A4 30| £t
e 5

mjotct Mto| QIZbEL|Ct 7 # 4t 5%9| Calibration®| Out & Sys ZEOA T2 13 &

(o) MHO| 0L HL, ALBBIX| AL

LS

30



OVAL FC2000 FLOW COMPUTER

7.5 WA =3 (Pulse Output)

= HAE 1A FIR2HE 7185H7] /5t I8 Unfactored Pulse= 21, Factored Pulse = 20 T
XHE 0| 83%tA| 11, &3 HA &= Default Display2) JHMEFO| ot =X Fote tjorct of JHel HAE
ZHTILICL O & £0], Default M40 0.01kg2l 2352 7HX|1 JUCHH, $F 79| HAE

0.01kg OtCF &3 EL|CE 0] 28 HAE= HA Scale _7E7é*>01| et g2 2 = ASHCH

E A& Open Collector TransistorOf 2|ot 44 & CHEF 10msec 2| Current Sinking 20|,
500msec 7HX| Sink A|Z 5= A& LICH

Z|CH FIbs=£ 50pulse/sec, |2 FHt4£ Spulse/sec 2 MPHE|D, £+8 M A2 28|50| 50pulse/sec, O] T,
Tpulse/sec O| S0lA S7tot=E EFE 00 LTt

o =T A

Relay or
Impulse Counter

r\

5.6 ohms

a3
Zener

OO

DC Supply

-Il}—i

| S —

Q|5 RelayLt Counterg 78 Al7|&= 42

el

DC Supply
Out (24V) |
! External Load
: Resistor 10K
. ¢ . Logic Input
56o0hms |
33V !
Zener :
A
kl.}

.||||_q

|
I
|
i

PLC == T X} COUNTERZ} Z2 LOGIC INPUTE T8 Al7|= 82

31
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8. L5 HAk dH(Internal Computation)

8.1 7tkA0| CHBE A4t B Al(Gas Internal Computation Formula)

2 22 7tA R FET M 80| &M, A8 {2 ZH AIRY 2% 82E AH 5H 2E2 HXSUAR
Model FC2000 2 Ctfot S AC| £22 2= 2ot of2fo] SAHE HFAO| o5t =A|ZS Attt Tt
2ot Ao oJshM HFE FO] RN BY K2 SI F2 KR HRIZ ALt XIA|E L T
ofzfel Ao AFEE 7|2(Symbol) = & HFY FES X SHAAR
ot & 71X 342 2= HEA0 &L= HEELICL
1) HI & (Specific Gravity)
GASS| ZAt  GASS| 2AtE Al
= - mmmmmm e (1) |
7|0 BRIk 28.9625
2) 7|& HE O ML| Tt=2| Y& (Density)
pp =200 kg /m®] (BEWHAHL SIERIZ MU e ()4
& ETHE
15°C(288.15°K) and 1.0332kgf/m’(101.325 kPa) B2 = 59°F (518.67°R) and 14.69595 psia
A. Pulse E°| 21| 5 &
of) Vortex, Turbine, Positive Displacement 3 27|
Q :ﬂ-NOf[HZ]-EOT_B-Z_B ______________________ (3)*'
VB ™ 1000 P Tr Zr B
Ou=pg*Qws mmmmmmsmmeeoees @A
B. 4~20mA £82| 21| 53 {7
Ol) Frequency to Current Converter 7t = Vortex, Turbine, Positive Displacement 3 & A|
Pr  Tg  Z
QVB:SV'_F'—B°—B'A “““““““““““ (S)A—l

Pg Tp Zp

Qm = pB * Qvs

32
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C.4~20mA =21t VA 247 0] XHQHAl 227

Oil) Orifice Plates, Averaging Pitot Tubes, Target 7 &

P T Z

f% Mz AL FE20| OFE

Fete, 2229 ¢

O| A2 D.P. Transmitter 2 £E9| 30| &
GAS2| & (Density) H2t0f et Feks &

E. 4~20mA & 7+%

EZHSE G HYE S7MA7|2H, CHE —#HR[E 7% 2702] D.P.Transmitters =
KAEXo HE & = JASLCH

KANYHES717F HES =718 7HX D JA=X0f Mk 2- Al

SEMQl Scaling 2 ?2 HXAEZS &

2 Q&0 M= Transmiter-2 7t EH7|2 AR LD, 52

o
L ZIL|C} Transmitter-1 2] /20| 20mA &

32 HE2

FEUAME
Zah g o 271750 gLt

HE S Fo/R L

IJ(VOLUMETRIC)Z} OfL| 7| -2 O] X2t
FSL|CH O22{2 2 Xpetof 2t = gl

Orifice EE= CIE

(5), 6), (7), 8)2 HEFLIC.

2 St

483510 Zt2+O| Transmitter O =2 124 ShL|C}.

Transmitter-1 0| E™7|2

33
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& FLOW COMPUTERS| =2 124

YA (4)~@B)0f 2lBA ALO| O|ROX| =& &17| YoM B2 nt2t0|EHES =23 5t0jof oL C}.

M Meter factor (EA &3 FEA 2 82

S Span (Analog S A2 E2)

Ts NE =2k

Ps =

G ZkA 0| HIE (S 710 CHeh
FLOW COMPUTERE 95 U3 AHAMEIOA 0~1AL0]), 2% 7, &S AE 7SI MEiSH
ZIq g Ao et s A, D=2 A At C £ CHE Tfeto|e s T2 O3 Sof Lt
529l Calibration ZEE & X SHAA| 2.
& AU O MO SPAN T2
SH 50N HEHED OfA) o2 A Spans ¥UF & = JUSLCH
FFLOW COMPUTERE Of2flo] ()Mo 2 EY =l 2O K& (Volume flow) & 28t Span @ Sys2
AHSHo 2 ALHS BhL|Ct

S
= e OF

Syg =2
VB PB

34
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8.1.1 Ideal Gas

S AR, Rt Zr = YA (1)~(8) AN 1.0022
C

2 2
S| OhD, S¢l, 7HA0 42 B BRI, 25, Y29

8.1.2 General Gas
General Gas2| &%, Redlich-Kwong &8 A2 0| &%10 YHTS AL LICH 7tAQ LHH2 A
I

St A= =of AHES LOtOF L CE o|2{ot L20|H2RH Y=+ 7, Z5 AL

r_>

F

HIE, 2A2E, GAYES XY 7ta= ofgfel 8 FXot0] O €8 s 22, 484 (1) ~ 95

0| 835t 2=l Volumell Mass f&2 Al AtgtL|Ct.

& ZET|H 2 HIT, YA2E, AL TABLE

H & YA 2= A e

G °C K kPa kgf/ar
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 -1223 150.82 4873 49.7
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 498
Ethylene 0.9686 9.28 282.43 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 2.2119 157.7 430.82 7883 804
Xenon 45334 16.56 289.71 5836 59.51
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8.1.3 Natural Gas
tA AN =, = E Super-Compressibility Factorgtll 220, 7|Z Fp 2 BEA|ZHLCH

Zp

Fev=dz. T (10)A

N
fir
Z
=
C

o
@
Q

wv

i
40
rot
Z
>
o
0L
oz
1=
mo
o
o

St0f FLOW COMPUTER Of| A A &HE|T, (Fpy) 22 B AL

HE G 0.554 ~ 1.000
O| M3IEA E% 0% ~ 15%
HA E% 0% ~ 15%

d2|1 2= A2 Chgo Hel Lol RA0{of STt

2 & -40°C ~ 115°C
2 & 0 kgf/a’ ~ 100kgf/m* abs
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8.2 AEl =7 (Steam Measurement)

MODEL FC20002 CI2 9]
A

HRO M E31E5 7| (Saturated Steam), 1t
2 A0 LY O] A& LILCE

@3 7| (Superheated Steam)E

x

ot

rir

2 & 0 kgf/m' ~100kgf/m* abs

2 & 100°C~450°C

oIS £8Y M, 2 220 Oi5t0] &3dt= &0 A7 HE0 25, &3 MM 5 1742

£ A-EdHOoF gLt

222t (kg/h)dt 2 (Enthalpy)2 1967 IFC 2AIASME)S ELHE 610 LYK o2 AHAE L CH

o
SYALS oI R =9 MAIZH SHAIZ AFBELICH

- v: 289| Specific Volume (dm¥/kg)
- h : 29| Specific Enthalpy (kJ/kg)

A. Pulse E2Ho| 2LU|57d S
0f) Vortex, Steam Turbine S

¢ Mass Flow
Qu =N - f[Hz] * Mj * —

O Energy Flow

B. 4~20mA 89| 2IO|5H F&

Oll) Frequency to Current Convertor?} Q=
& Mass Flow

Qy = 1000 3 A
vF

Vortex, Steam Turbine 52|

o

————————————————————————— (13)A
<& Energy Flow

Q =QMxh
E ™ 1000
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C.4~20mA £t VATA Q| KA A
Oll) Orifice Plate, Averaging Pitot Tube, Target 327
& Mass Flow

Qu=Suf;EVA (14)4]

<& Energy Flow

_Quxh
Qr = 1000

— 1’

D. 4~20mA St U™ R A ZHAQ] A4 FEA

o
o) VA %A, M&2 57| 7% D.P. Transmitter

<& Mass Flow

QM:SM\/%A ------------------------- (15)A]

<& Energy Flow

Quxh
Qc =
1000
75 Y A0 CHSHM = M&2 AlAO| 2R SISX|ete HS(Ee EE)2 Mad AlME ot Ao F9|
gL c.
0|42 D.P. Transmitter2 £ E{ 2| £2{0| £u| 70| ofL|2}, A& UL (Steam Density) H2t0f| o|of AES
27 ELLCH O B2 Ko 2HEE TN SEAZ ML O

E. 4~20mA 32 7t% 2749 X+ FEA|

2™, CtE HE 7I% 2709 D.P. Transmitter & Orifice

Z-ts 9 HRE A7 H,
= CHE XY X0 AZe = S L L
- A(14) £ (15)&= D. P. Transmitter 7t M&2 H4F 7150| J=X[0f w2t AFHEE LICE

& FLOW COMPUTER o] =z 124
gEA (11)~(15)0= ofeie| 7|= & =etet B2 ut2t0|HS0| 2L C}

Mf Meter factor(Pulse =2 S2FA 9| 4 2)
S EH?l(Analog R A E2)
Vg Z2EE HRAoMO| 7|E HIF

—

FLOW COMPUTERZ} 9 22 A (0~TAIO|), 2& 75 &3 A2 5H310], H|F v, AET hE AAtsL|Ct
N ENCI NN

CHE mtet0|H S 207 5tojof oth, 010 Lot MFAte 2 5% Calibrations H
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FEAL BSES)0 ot Fat TS2 FF =Al fE2S ot e XS 27150 & = ASHEL

FLOW COMPUTERE C|X|E ZE (Digital Filter) 7| 50| &0 LO| O|2{st WES Hst st

TAlRES 8AI2|S| AR EAILICH F, 2T TF A S dElC

—_

= o 0
T o [ [
HEM Ol =S 745t ottt AE 20| LICE ET Filtering Al REE 4~20mA E S Sl
A
[=)

= -
WHS & F2o USS R AlZUC

= —

= o

CtZ 2| Diagram Fitering M2| M2 2| WE Mz AHZ 20 FLICL

Rate
A

Filtered Response

_4\_ ~— N
Unfiltered Response

»Time

ChE2ol = 23 oo Cist 8-S 22 Filtering?| HZ0f| CHSH O[S E & A SLICH BE A
Calibration 50| =28 & %= Q!
S ZQULICE Filter & 242 HEF 3 SIS 2 Al 0] Ciet SESZ7I =0{R 0

79| s{Of 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
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8.4 H|{HE B (Non-linearity)

8.4.1 Pulse 23 Mdd 27 (Digital Input Linearity Correction)

HIMEE 282 71717t REA0M HUdY 2458 20 28 5= A L
Ol EE2 OtEg21 R YHME 0|8 & }USLIL

107077t X| 2| Frequency 2@ Scaling Factor £ T2 & &~ Q1 HIMHEAMQ A 9| HO|HE E&
Calibration &M HEN 2 F A Iﬂ-’EO*XﬂE':'H a5 I, 72 HRE = AN 442 HAEES
of AN ALCEH d8Me= 222 KA FHEE Meter Factor Of Fhts 22 2 FE2 2| AE o A
2Lt

Ct=2| Diagram 2 7132 K& A0 LSO Frequency 2t Scaling Factor 2| R3S LIEHH Z4 ) L|CH
FIHR M2 A Q| HA| Scaling Factor & LIEILHM, gf2 M2 7|70 AL El ZAFZLLICH

Scaling Factor
A

Fact 4

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

Frequency
>
Freq Freq Freq Freq Freq Freq Max
6 5 4 3 2 1 Frequency

MY BHH2 Frequencyl It [T 23 Frequency AtO|Q] &= gt |XISHE Fact 12 M| ot
AEQ| 3t EQIE Ato|OtCt X A|ZiS Lt

10EQIE7HX| Y{otolof BHLICE YHHE o2 0|23t HAESS AlY HHAQ| 2T 4BLCt,
M8 Offt FILEE 02 8E U P2 O 0Yel 2 ZUSE 2N ¥E AU

10742 2= E’éﬁ HZOEE = ?_“:f._, —rﬂf—r 1071 AHSHL=

(o) Y™ Al OpX[8f gt2 BFEA| OHz 2 8o 2L Ch
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8.4.2 Analog | M&d 28 (Analog Input Linearity Correction)

OtEf21 Yol Z2, 9 U Mz ot Mo =AIREAOS HIMH S 27| Ist0] YAHE =2
O g 4= JAFLICEL O] EFE ozt HIUHYHQ §E4& B0l VA A =2 Laminar Flow Tubes®t
FLOW COMPUTERE At [ 042 F& &L/ Lt

20 ZOIEX| 22073 g 4 ol 4y 272 729 EO._ E S A0 HEAIZIELICL HOIE2
A

FL|CE HIO|&2| #2|+ 0~1.0000
X7} 1.00000f 8 slOF &tL|LCt.

‘|> [[0|. |'|J

A2AH= 1000022 A|ZSHO] HO|22 T2 1S T, AL AL AL28t= £=X|
0000022 =2 T|H HO|Z0 23T A2 g2
HHESHLICE A|CH 20 PointE Z2 12 & 4= &Lt

71 2, g0 B E 28 S M Lae 7T 4842 HSn Z5 LI

Q= Span(#sl) x A ¢
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9. & (Appendix)

9.1 AFE7|Z(Symbols)

IS MdE SI Units KR Units
A O(at 4mA)1t 1(at 20mA) Q! R Aol HaSE M=
G GasOf Ciet HIE
hg | 7IF e et ki/kg k)/kg
he | o= se agm ki/kg k/kg
Mt | =m4 920f thet Meter Factor(unit/pulse) L/pulse L/pulse
N AlZE A== (1 for units/sec, 60 for units/min
3600 for units/hour, 86400 for units/day)
P | HE JEf & kg/m kg/m’
PF| =5 dH 2k kg/m kg/m’
Ps HE SH 2 kPa(abs) kgf/an
PC | Gasol 97 o2 kPa(abs) kgf/an
Pr 5 SH 2 kPa(abs) kgf/am
MJ/day Mcal/day
ot MJ/hr Mcal/hr
Q Steam Energy X MJ/min Mcal/min
MJ/sec Mcal/sec
kg/day kg/day
N kg/hr kg/hr
Qum Y A kg/min kg/min
kg/sec kg/sec
m’/day m’/day
Qs HEE 2O =A% m'/hr m'/hr
m’/min m’/min
m’/sec m’/sec
kg/day kg/day
. kg/hr kg/hr
S Span(BE =AlE at 20mA) kg/min kg/min
kg/sec kg/sec
m’/day m’/day
S Span(RL| FE F&, of: Vortex) m'/hr m'/hr
v m’/min m/min
m’/sec m’/sec
Syg | Span(OmAOIAM2l 2| 58 FEA) It BEJEN " "
Ts | mz 4 2 K (Kelvin) °C
Tc | Gas ¥4 2= K (Kelvin) °C
Tr | 75 dH 2= K (Kelvin) °C
Vg HE ME) 28 HF dm'/kg dm'/kg
Ve | 73 dH 28 HIE dm’/kg dm’/kg
7y | mE MEf 2%y
Zr | 95 dE 23y

42




& OVAL

FC2000 FLOW COMPUTER

9.2

Trouble Shooting

by A % =g 9
1. ¥ HY ol 1. M@ Mgo| Bt
DISPLAYZ} E|X| 4=
OlZdA|S AL 2HI=2 7?2
o mA| 04 L 85te A28 =8E . YEEMO| B o YUg.
OlZAA| S Oofo Ot
- X7 2| %S 2. BRdE AeS REIR 5 RTD EHM e ctat
=] Mo -
oA EA 3. A|2% PARAMETER HH2 , 2E HEy| 1
2HHE71? (RTD, ANALOG) Ly23z a%
(TEMPERATURE IS HIGH, LOW) 4. ofef ol gt Jh 4.
1. YHMS dHe SHETR 1. YHHIMO] B2 U,
g BA Ol QB AYS TETh ) gEs7| 1%
- TATERA RS 5. Alag 45e 2uhedh (Heelz ag
- Ol EA (4~20mA, 1~5V)
(PRESSURE IS HIGH, LOW) 4. 8 HelE YHEIR
1. UMD HiMES SHETR 1. YHHIMO] H2E US.
MR %S | 2. YBPULSEZF EElET) 2 BUY 0¥
HRFY TEST Al 3. LATIof A2 Mot ; Weelz ny
1. 2, S™EIAE He7R
HFA N3
MR oy | 2 Fuke BAS 2E0k 1S A s
o LHEZE 1%
3. PARAMETEREE 2 ZHIE7}? '
1. HET YHIJl (BUZZERZG
MODE, RESET % KEYPAD /20| 22|H MK 2 YH) 1. Y=z 0E
EIX %S
1. PORTHEE 2 SHER
(COM1, COM2) 1. L4&3|= DB
SOl =X ¥ 5 (RS232/485) 2. AtZ0f| S| PROGRAM E[Of > PROGRAM 27
UE7F? 5 HIAEX
2l
L. UEZE 2olisiA 2|8 WS 42 YHEA| CALIBRATION 2EQO| mt2td|H ZES
HHESO FHAI.
2. 8 DIHoZ TUCHE|AS ZL HEA| DX YE £ JACIERONA Q=S FHAL.
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9.3 Modbus Address Map

AEZZ 3 : http://www.modbustools.com/modnus-poll/asp

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

23 H <, Big endian 2Bytes Read(Function, 04, Read Input Registers) <== 64bit, 32bit floating format

Address | Words Type Registers L& ASCII Command Err &fEH LY 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 c? 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)
2 47
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ol

23 B, Big endian 2Bytes Read(Function 04, Read Input Registers) <== 32bit floating flormat

Address | Words | Type Registers e ASCIl Command Err <JEH 2 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

1: K| ASHA| @i= HEHO
2: PN HA ol
o

3 2RE HOH ¢

*Acc, Toral Mass, Acc.Total Energy 247 O
Tx : 01 04 OD AE 00 04 92 84
Rx : 01 04 08 42 F6 00 00 43 E4 00 00 62 58

Tx SiAd : ID 0x01, 7| 2 E 0x04 (30000H X|Cl), 0] E2f| A 0xODAE (3502 -> PLCHX| 3503),
0x0004(H[OE{ 47H) &4 7|
Rx 8|41 : ID 0x01, 7| 52 E 0x04, & OOl %= 0x08, HIO|E| 1 (0x42F60000), HIO|Ef 2 (0x43E40000)

0x42F60000 -> 123.0 (floating point #¥)
0x43E40000 -> 456.0
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