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oidon Mue GAS&TEAM FLOW COMPUTER FC5000

1. 7} 2 (Introduction)

MODEL FC5000 FLOW COMPUTERE Ofz{o| G4t A O 2 JhA QL ARIO| CHSH E&S TFL|Ct

1. BY-AFEQ| Ol 7|H| A0 oot 2=, &4 Hil (Y= Al
2. GENERAL GAS : Redlich & Kwong &EfZEHA S 0|83t A=A 4= A4t
3. NATURAL GAS : NX-1928A 2 0| 8%t &= A== ALt
4. Z3F7|, HS7(0]| chgt A8 2-AL F7]2| H|F (Specific Volume) 1F
QNELT| (Specific Enthalpy) & To17] {8t BEELHA0| 23 Mass 2F Energy 2| A A4

ret

Vortex, Turbine, Orifice Plate, Averaging Pitot Tubes, Wedges, V-Cons, Target Flow-Meter 2 =g
Crefor REfAlel 252 Ma|gLTh
2 RTD Y= E= Analog(4-20mA) &0 2|5t 2=, Analog (4-20mA) & 0| 2|5t =0 et

o
T o = =
Aateti|ct £t 27 3 0|2 EAE S0t ML ME, 4~20mA EHE S =AIE M

High and Low Flow larms 12|11 RS232/422/485 &4l £8 & CtY sl = W&t st
RS232/422/485 & 0|85, 02| T2 1M0|M AT A7t ZHHo 2 =A|Zat Hot2k 38 ZRIHE
Y = ASLICL O|AS ZRIH £ OHE ME X[ S ALZSHH Data Logger EM2| 7|52
A gLt

ESHME X0 = Flash memory 7+ LIEHE[Of ©F 40003] 22| Data X &0| 7ts3t0] XHA| Logger ZM 9|

z
J|5g S%BLCE

(o) 2 Mg 2BAM= FC5000 ZE ZAO| O3 2ot A2 AZ HE ME 40 et
7|50| Metelof AE + UASHEL
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GAS&TEAM FLOW COMPUTER FC5000

2. M| E 14 (Specifications)

2.1 LEbALS

—

oA R Graphic LCD
Viewing Area : 73 x 52 mm
LCD € &% 0.25 sec ©] 3}
A A4 24VDC, # i 50mA
DC 24V DC(option)
SRR
AC 85 ~ 260 V AC
g 2% 0C ~ 55T
= 7] 145mm(Z) x 75mm(3°]) x 151Tmm(Z4 °])
Panel Cut Size 139mm(Z) x 66.5mm(=°])
2.2 B2 = (Pulse Input)
A oAl (Rate) 2 H] 0.25[Hz]
T W 2 abek(Total) 48] O[Hz]
o : 10[kHz]
Voltage Pulse
SERI Current Pulse
Contact Pulse
Open Collector Pulse
Meter Factor ¥ < 0.000001 ~ 1000.000

2.3 O 21 A= (4~20mA Input)

o 5, o5, 4
dE Jad s 2509
= 0 Pressure : 0 kgf/an® ~ 1,000 kgf/m

Temp : -273°C ~ 800°C

A 43 0.1%
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GAS&TEAM FLOW COMPUTER FC5000

24 25 U™ (RTD Input)
2 & Temperature
=5 ol -100°C (173.15°K) ~ 300°C (573.15°K)
(O] HRAE X1t B2 4~20mA L ALE)
dete +0.1°C
RTD Type Platinum PT100(385) 4 Wires or Jump 2,3 Wires
My EERERY
2.5 &3 = (Pressure Input)
22 Ete) MrjQ s AO|X g
= 4 ~ 20mAOIM EOHY E= AOIX|Y =20 Jts
CH7| & Y AOIX| & MME A8 8% 7|88 =20 Jts

2.6 OI'2 21 =3 (4~20mA Output)

7l & LCDO|| EA|El= &A1 H20] 2t 4 ~ 20mA &
=ofls 12 bits
il 0.1% O] s}

250Q (LI &, 24vDQ)

=
s Mo

27 B =

2 (Relay Output)

7l s

LCDO|l EA|Zl= =AlZ0 2|AHT High and Low &=A| & 2

UEJ-

Ao 2919 A

2

1250VA

Ao 293 ALY 250VAC, 30VDC
Ao 2917 A7 5 Amps
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GAS&TEAM FLOW COMPUTER FC5000

2.8 SAZEE(RS232/422/485)

7l & ZZIEe ARHO HE Jts
Output Y2 A0 A2t 4 == Eoo| meEl Its
Baud-rate 300 ~ 19200 baud-rate
Data Bits 7 or 8 bit
Parity None / Odd / Even parity

2.9 HAZE(Pulse Output)

7 = DCS, PLC, EHZ IndicatorOf HZ3t0] ALE3t= Pulse 287|s
ol 27 Pulse (A& S7H20|| HE Pulse Output)
Pulse Et & "
O/27% Pulse (Y34 53t 1:1 Pulse Output)
Pulse width 10msec(Negative going pulse) or 100msec, 250msec, 500msec
Duty Cycle Max. 50 pulse/sec
=3 Bt Open Collector
2.10 Ideal Gas
LCD EA| 28 2o (m), 2T (kg)
2 #e -273°C ~ 400°C (RTD -100°C ~ 300°C)
& He 0 kgf/am* ~ 100 kgf/e’ abs

2.11 General Gas

A BR YARE, ¥, HIS (SG) 2 €1 U= EEL| 7t
LCD EA| 28E 0 (m), 2 (k)
otx=g Redlich-Kwong 27& 4| S 0| &35}0] ¢4t
2L 9 -273°C ~ 450°C (RTD -100°C ~ 300°C)
e He 0 kgf/m* ~ 100kgf/am abs
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e e GAS&TEAM FLOW COMPUTER FC5000

2.12 Natural Gas

HAF DA=E (Super-compressibility) Fpy Al4F2 2{8l NX-19
= e= HIHAIS O] 2
o o= o
LCD EA| 28 24 (m), 2E (Kg)
2C #o -40°C ~ 115°C
6 He 0 kgf/ar ~ 100 kgf/m' abs

H|Z (Specific Gravity) #$ 0.554 ~ 1.000

O|ARtEtA: S 0 ~ 15% mole

A =5 0 ~ 15% mole
2.13 Steam

LCD EA| HEF (kg), A4 X| (MJ or Mcal)
ALt gb Steam@| H|EZ 1} ANELE ALSH?| {8l 1967 IFC 3412 O|&
A =R EZ3t 37|, 1t 7|
25 Ho 100°C ~ 450°C (RTD -100°C ~ 300°C)
& He 0 kgf/ar ~ 100 kgf/m* abs
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GAS&TEAM FLOW COMPUTER FC5000

3. §I& 4 X|(Installation)
3.1 YBHGeneral)

Model FC5000 FLOW COMPUTER2| EHXIOf| 2siM = 32- S TR AR,

=9 21 O} = (Cutout Hole)2 139mm(& 0]) x 66.5mm(=0[) ! L|C}.

2742 Ato|= ZE(Side Clip)2 TH 20l 2 7|7|E ATSHA HX|5H7| I8 M-S gL ct.
2 7|7|= AC 85 ~ 260 VO A SZtgtL|Ct,

[= R = |

(Z=2|) Model FC50002| 2 & Al

teoh oy MEda e 22

A2 HE M (Shielded Cable) o AHES & THL|CE,

o=2 o d

i
A

£] q
I7l= A0 el sheA|2. =0[=2| RI2I0] E 4= ASLIC.
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e e GAS&TEAM FLOW COMPUTER FC5000

3.2 EHX} Y X| £ (Terminal Layout Diagram)

TER TER DESIGNATION REMARK
NO. NAME
PULSE IN 1 SUP SUPPLY
2 S1+ SIGNALT+
3 S1- SIGNALT-
4 S2+ SIGNAL2 +
5 S2- SIGNAL2-
TEMP1 6 A PT100_A RTD 1
7 a PT100_a
8 B PT100_B
9 b PT100_b COMMON
TEMP2 10 B PT100_B RTD2
11 a PT100_a
12 A PT100_A
ANALOG IN 13 SUP SUPPLY
14 T ANALOG INPUT CH1 (+) TEMPERATURE
15 P ANALOG INPUT CH2 (+) PRESSURE
16 F1 ANALOG INPUT CH3  (+) FLOW 1
17 F2 ANALOG INPUT CH4  (+) FLOW 2
18 GND | ANALOG GND GND
COMMUNICATION | 19 + RTX+ RS485
20 - RTX-
ANALOG OUTPUT | 21 AO1+ | ANALOG OUTPUT1 (+) FLOW RATE
22 AO1- | ANALOG OUTPUTT (-)
23 AO2+ | ANALOG OUTPUTZ2 (+)
24 AO2- | ANALOG OUTPUT2 (-)
COMMUNICATION | 25 Tx DATA TRANSMIT RS-232
26 Rx DATA RECEIVE
27 GND GROUND

1) 4~20mA OUTPUTY] 7]& A4 : DC 12V HYol dd &= HYth
* SW9 : Active - Internal power, Passive - External power
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GAS&TEAM FLOW COMPUTER FC5000

TER TER DESIGNATION REMARK
NO. NAME
DO 28 FP FACTORED PULSE
29 UF UNFACTORED PULSE
30 -
31 DO2 ALM
32 GND GROUND
DI 33 DI1 RATE (9 CLOCK) REMOTE CONTROL
34 DI2 SET
35 DI3 RESET (3 CLOCK)
36 Dl4 TOTAL (12 CLOCK)
37 DI5 DISPLAY (6 CLOCK)
38 Dlé
39 GND INPUT GROUND/COMMON
DO 40 R1 RELAY1
41 R2 RELAY2
42 R3 RELAY3
43 R4 RELAY4
44 COM COMMON
Pulse ZH2| 4% 2/F M= A8 = UASLLT
POWER
L AC L
N AC POWER AC N
E EARTH
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GAS&TEAM FLOW COMPUTER FC5000

4.7| 2 &% (Operation)

FC5000 FLOW COMPUTERE 11’d52| X ™3 RISCTZ2| Microprocessorg EAst0] ZE X 07| 5ot

Aits XMLt

—_L—=

2 717|= B S& weto|EHet ALt A2 AFEA o2 2% o 5 Ao (5% DATA SETTING
/Calibration)2 &X), ot RE S5 OiZi0[Het ALt 4+ H|32d H22|o XA 5E7F Battery
Backup 810] E&Eg = USL|CE

ICONFIGURATION ~ CeericlchOisly

Flow(Pulse, 4 - 20mA) Pulse (2P)
Press(4 - 20mA) RS232,422,485
Temp(RTD,4 - 20mA) :';:,om (l:lg\g;

5KeyInput Logic Input
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e e GAS&TEAM FLOW COMPUTER FC5000

41 HHE XZZf(Front Operation)

Graphic LCD EA|R0|= ASFE =AlIE, 4 2|2 45 ni2tolg 8 5ol E AL

P Al LCDY| BEAIE|lE 7| 22tE2 Calibration Mode (5%&ZE)0| A M E4El Default Display Zt0il 2|3l

£ E0{, Gas M 0|A ZZF (Mass) 22 Default Display 2/0] Y E|0 QUCHH, "RATE" 7| & +2H &
=4 Dl_q x

| — =
2 Al 2L (O, 1234 kg/h or ton/h) O| X[A[Z[Z, "TOTAL" 7| & =2 HTF HLk2F 240, 1234 kg or
| &l L CF

Pulse &, 4~20mA =3, High/Low &2 &4 D Default Display ME10| 2|A g L|CE O & =H,
Default Display 7} Z2F0 2 M0 QOH, 4~20mA S22 Z2F A2k of W2} M&E LT

= 2o Lo |

"DISPLAY" 7| & oF M =F [jOfCt Of2f et 20| LCD EA|R 0| X|A| E LT}

GAS K|
H™E 210 (Corrected Volume) (Rate & Total)
HEF (Mass) (Rate & Total)

2E 2 Y= (Temperature & Pressure)

STEAM Al
AEF (Mass) (Rate & Total)
2 (Energy) (Rate & Total)

222 A3 (Temperature & Pressure)

H| S AE | (Specific Weight & Enthalpy)

Default Display Zt("RATE" 7| 22 "TOTAL" 7| & +&) 0|2/2| Zt ("DISPLAY" 7| & +& M{OtChH S ME4 o

—_ 1=
AP, MEHEl OO|H 22 5% &QF HA| £/, CtA| Default Display ¢t 2 M3t BEA|E L|C}
T, Default Display #4222 Hetk|= S HESIH T, 5% Calibration 0| A General Setup 2| "Default
Return" EEZ "Disable" £ HZE 44 StAA|2.

g2 28 20o] x| sxt2| 2 'A| FLIC

o, ﬁ#’é.* T X2 2 27 UCHH, |0 R A2 999,999.992 HA|L|, TS F A2 CHA|

- O -
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QD
oidon Mue GAS&TEAM FLOW COMPUTER FC5000

oS QA HAZE2 HA Ch| (Unit)S x100022 T2 3 4= O, O|& a=A|ZF THY| 9|
1000Hi | Q|2 HMASH= S o|O|stL|Ct 0|2 S0, 22 (Mass)2 2 Default Dusplay7r 28R AL

CHRIZb x1 2 A 20 QUCHH =A|ZF2 1000kg/h 2 EA|E| D HAZEE 1000kg BHI2 EA| EL|CH
O|E x100022 &7 oHotH, A |ZH2 SYSHH Hitgh2 1 ton T2 HA| EL|C

(O] Y2 5% Calibration O|A| General Setup 2| "TOTAL UNITS" REE HATOCZN HHE &
OI¢|_||:|..)

=

r_l

10|z 573 tels thadt €5 LI

SI Units

Rate (=AlFE) Total (B4t
m’/h km®

kg/h ton

MJ/h GJ

KR Units

Rate (=Al73) Tota I(&4AHEH
m’/h km’

kg/h ton

Mcal/h Gcal

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

"DISPLAY" 7| & +E0j @zt "R. TOTAL" J2[1 "A. TOTAL" 5 ZtX|Q| & AH2F0| EA| ELICH

"R. TOTAL"2 Reset 758t HALZFO|OY, "A. TOTAL" 2 & £ HAZFQLICEH

"RESET" 7| & ALESIO] R Total &t 7|2t A|Z &= JU&LICH F 7He| HAHE Zh(R. Total, A. Total) =
7|3t st X} S5HH 5% Calibration |A] General Setup 2| "TOTAL RESET" 2 EO0f|A{ "YES" &

MEASHY AR,

"RESET" 7|= ™™ mf oMol EFo|ot X735} 7|52 U7| /IiM a2 Mot & &= UASLICHL HES

YISEA|H 5%+9| CalibrationOf| A| General Setup2| "FRONT RESET" = EZ "DISABLE" 2 A7 StA|R

12 www.goldenrules.co.kr
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GAS&TEAM FLOW COMPUTER FC5000

5. Data Setting/Calibration

SETTINGEE & &2t ntZt0jHE A8 5= A oM, Y= A= E HA & 5+ A Tt
SETTING EE & "SET" 7| & 9 2~3X7F £ 20 ZIgtL|Ct
CALIBRATION &of ztzto| 7| Sxt2 of2fet Z& Lt
"RATE" 7| («) HAANZ 5= e dF o2 X128 0|5, AHFZE HE 0l
"TOTAL" 7| (UP &) ZEo|= Kt2|e| =XHE F7tA|Z| L H, BE MEIZ HY
"DISPLAY" 7| (DOWN W) Aol = X2l =AHE LAA|F| AL My, RE MEIZ HE
"RESET" 7| (BACK <« ») HAANZ = = QEZOZ X}2|E 0|5
"SET" 7| (ENTER) MEd St ME =XX O =2 LIEHE
[e]

"RATE(9 CLOCK)", "TOTAL(12CLOCK)", "DISPLAY(6 CLOCK)" “ RESET(3 CLOCK)" 7|+=

EOI

9|=o

13
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o GAS&TEAM FLOW COMPUTER FC5000

At
!

00t

2XI="DISPLAY" 7| (DOWN Ww) "7| & AIE5}0], 0| 2 FE2 AHH =2
28 MEd XSt H'SET" 7| & S5 L|Ct.

k=3
E|_—||_

a3

|AFQ| Calibration EEE HO{L}2H, 7|E AF2SI0] LCD BEAIEY
=21 Calibration/SETTING 2EEE HOY 4= Q&L|CH

& Menu &=0| 49
1.DIAGNOSTIC MODE

- 717191 ID iz Sl SXf YEEE Fhie, 2k, ¥ 5SS BEAlole

2.SETUP MODE
- 2t % OEtolH e HelE 248 g 5 ASHT
- SETUP ModeOlA "ENTER" 7| & =28 PASSWORDE =& LT}
RLEMOZ HZHS = "1000"2 2 SETTING E|/Of UELICH
- SETUP ModeO]| ’é.EEF 2, 2[4 tlwE LE 4%0=
& AA =E2H LU

—

3.END MODE

- Calibration ModeE H 0] & %= USL|CL.

CALIBRATION

| O DIAGNOSTIC

O SETUP

'O END
—

'END" 7t X|A|Z|™,

"SET" 7|1E

"RATE(9 CLOCK)", 7|E

14
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GAS&TEAM FLOW COMPUTER FC5000

5.1 Programming Map

@® GENERAL SETUP

O GAS SETUP

O FLOW

O TEMP/PRESS

O OUTPUT

O COMM

O SYSTEM

O NETWORK

SETUP

O FLOW UNITS

OKR(*C) OSI(K)

O TOTAL UNITS

OX1 OX1000

O RATE DEPENDENT

ONO QYES

O FLOW TIMEBASE

QOSEC OMIN OHOUR QDAY

‘O FRONT RESET

(ODIABLE QENABLE

O TOTAL RESET

OSET O YES ONO

O PIPE SIZE

100.0 mm

(QOPULSE CNT RST

—

SETUP

(O GAS SETUP

QOFRONT O YES ONO

OGENERAL O G TYPE SELECT

O BASE TEMPER

+0015.0°C

(O BASE PRESSURE

0.103323 kgf/a

O SPECIFIC GRAVITY

1.0000

O CRIT TEMPER

+0015.0°C

O CRIT PRESSURE

038.4331 kgf/ar

(O DEFAULT DISPLAY]
= 5

OMASS O VOLUME

SSAIE [SETUP2 8EFC=2

“TOTAL" 7| (A)& "DISPLAY" 7| ( )2

0| 5% SET Key2 T
DATA +d% RATE(9 CLOCK)"KeyS

2XFEZ YRHFE 0|3

AZRHOf Ciet YRS U S5

15
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GAS&TEAM FLOW COMPUTER FC5000

~ SETUP FLOW I

O F.signal type

O Fregency O Analog

O Flow in type

(O NONE Liner O Liner

(O Meter Factor

0.10000000+E1 L/P

(O Filter Factor

04

O Flow Decimal

0000.0

(O Total Decimal

I SETUP TEMP/PRESS |

0000.0

O TEMPER TYPE

O RTD O Analog

O TEMPER OFFSET

+00.00

(O PRESSURE INPUT

O GAUGE O ABSOLUTE

O ATM. PRESSURE

0.103323 kgf/ar

O PRESS. At 4 mA

0.00000 kgf/ar

SETUP

O PRESS. At 20 mA
| ERE RS R L -

O Channel Select

10.0000 kgf/ar

O CH1 O CH2

O AO Select

QOFlow OTemp OPress

O Output Type

OMass QOVolume/Enegry

O Flow Output Type

(QOPulse(PA) OAnalog

O PRESS. At 4 mA

0.00000000+EO

(O PRESS. At 20 mA
Le————————————

0.00000000+E1

16
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GAS&TEAM FLOW COMPUTER FC5000

SETUP

O Instument ID

1

(O UART Protocol

OASCII OMODBUS RTU

O Baud Rate(bps)

57600

O Word Size(bit)

8

QO Parity

ONone O0dd OEven

O Stop Size(bit)

O 1bit O 2bit

O RX Delay(ms)

100 ms

SETUP

O TX Delay(ms)

0 ms
—

—

SYSTEM

O Language/Day

OKorea O USA O EUROPE

O Date(YYMMDD)

22 /07 /12

O Time(YYMMDD)

20:15:42

O Date Erase

QVYES O NO

(O Save Interval

20 :15

| —

SETUP

O TYPE

O ETHERNET

OIP CONFIG

O STATIC O DHCP

OLOCAL IP

192.168.2.67

OLOCAL MASK

255.255.255.0

OLOCAL GATEWAY

192.168.2.1

(OOPERATE MODE

(O CLIENT QOSERVER

OLOCAL PORT

00502

OPROTOCOL

O ASClII OMODBUS TCP

OCOMMPANY ID

KOVAL####

OTANSMIT TIME

00 : 00 :01
———————————————.

FC50002| 7| 2 ALY S

FC50002| 7| &AL

MEH

= =1,

HHY

=5 |
=

17
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e e GAS&TEAM FLOW COMPUTER FC5000

6. ¥ 3|2 (Input Circuit)
Model FC5000 2 F&A 0| S 3Z3H7| 215t DC 24ve| HAUE =HZ JtX|10 JAELICH

6.1 &It = (Frequency Flow Input)

MODEL FC50002 FHAZFH| Fat4 52 HFE2 Pulse 125 OIS &= A=
U HEf FLE7E AL =T THACHO| 87H2| Dip £AfIX2] =2Hof et ¢ 325
CHE A2 gM ez et 790| 7ts Lo,

AEHo=z QIHHO|A 7ttt
- Turbine Flow-Meters
- Open Collector Outputs
- Reed Switches
- Logic Signal
- Two Wire Proximity Switches (24 4] 2% AQIX|)

- Current Pulse

ChE #= 98 U2 G40 IHE 29X Setting Y@ &L CH
. 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
o 2 3 OFF | OFF | OFF | OFF | ON | OFF | ON | ON
debounce circuit(200Hz max)
5. Coil (200mV P-PZ %) 2 3 OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF
6. Coil (low Impedance)22mV pp A 2 3 ON | ON | OFF | OFF | OFF | OFF | OFF | OFF
@ Frequency Input Circuits
+24\
T 1ok 3
c— | R e i
) el : INPUT COMPARATOR
G 1K 100K
' ; - -F-\_""-_\__\_\_ h'f
g ogw o s [ L -
I 4 ! : e
[12Ka [] 250  100R[] lf[[ - Uk | K
o | | I | N— i I
Rl g | s =
o2 p | o r/ ¥
d Jak[] []k2 I:IJEE'i

18 www.goldenrules.co.kr



GAS&TEAM FLOW COMPUTER FC5000

1.

Current pulse

( S8/

On

1 8
Application

- Vortex flow meter
- P/D flow meter

2. Open-Collector

3.

4.

I;Common
=

(S8 {

On

11
AR 1 B
1 8

Application

- Vortex flow meter

- P/D flow meter

- Coriolis mass flow meter

Logic Signal CMQOS, TTL, Pulse

Common

(S8 ¢

On

|
HNEE RNN
1 8
Application
- P/D flow meter
- Coriolis mass flow meter

Switch or Reed Switch

(S8 ¢

On

1 8

Application

- P/D flow meter
with reed switch

19
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QD
tatden hite GAS&TEAM FLOW COMPUTER FC5000

5. Coll

oV - On

~ 1 IRRNND

\
0|2 1 8
1
: @ 3 Application
- ! - Turbine flow meter
Use shielded : ~U with millivolt signal
cable 1 H i
L-@ o case earth (single input only)
6. Opto-Sensor
Resistor fa 1 On
| I |

INED 0 1

1 8
2|2 t

pplication
Common @ 3 - Preamplifiers
- Opto-sensors
— X Note that the current limiting resistor may be required.
- N See the flow meter manufacturer's data

7. Namur Proximity Swich

™M On
® - III"III
N
.

+8V

20 www.goldenrules.co.kr



GAS&TEAM FLOW COMPUTER FC5000

Ch2at 22 o221 g8 s geLCh
=]

= |
M4 Hi= RTD(PT100) &3
o

& RTD 9=

4444 RTD 532 78 o3t T Y40/ 1 7|7 2L 100m7Hx| BO{X YU RTDO| SHof

A8e 4= ASLICHL RTDELE A2 M= EHE 70|52 AES AT LI

o2 Cod

A 22 3MA RTD ZHE 444 57 ChAI0] AFSE|XIB, 444 RTD ZHS A FLICH
Brof 3M il 2MS AFSE ZL0E Ofzel 1S AEBLICL O FL 5 2= YOI 24T Hof

oM, =232 RTDO| HMHYES AEH 22 Bt

RTDE 912 00| EHXt60] HE (+)= EFXF79| AlZo| (+)HE RTDS| 22 Zof AZE|0f =]
= OISHIAI2. RTDE F40] BlOjA Of= ZO0|E(+ or -) U2 JH5ELIC

RTD

Temperalure Sensor_ 6| 1+

Signal (+
Signal (-

] / GND

Twisted Pair
Cable

ons
A
-.\J
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D

GAS&TEAM FLOW COMPUTER FC5000

4~20mA ¢

2} 4~20mA= otz &1t Z0] 2500 RO =

Rt AEL 0

Set Supply to 24V out

71217k AC ™

_C')__I

ME 2Z(oop)0ll HYUS B2

= DCEHLZRHO MR & = 2!
= ASLICLEF O 2 Roo| MAS 217t 5tiAt & 220= o/ F DC 0| gL o

XtH|(Shielding): &
OMAlR. (F, 8t

1E

=]
L=

=

Che2 2lfel H©

Ground 2 At&%tL|CH

29UDC
e, 18
4 e 1
./";\. [‘?u
Ny [ ‘
“ Ry 10 In
\é/ 1Y Y aa]
- - 17 =
skall's]
S'@,MIGwlund

22
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(€9

Fnliss Bjls

GAS&TEAM FLOW COMPUTER FC5000

6.3 ¥4 22 X|(Remote Switch)

A 22K HE I E| 22X S Localdl M AHEDSEZ| {3l

— = =

FC5000 & 57§0| AQX|7} 2t= B E 7|

o =
s=3H

fi.®

{ f
RATE
f @
ST
S
r @
TOTAL o
L 4
@
RESET d
—
DISPLAY q'
L ! o
\

o Q= ct

M

33

34

35

36

37

39 COM

itz 2EY

23
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e e GAS&TEAM FLOW COMPUTER FC5000

7. &3 3| 2 (Output Circuit)

B2 HES SO of2fo] HE RE AL CHSH AFRO| 7HS3HEE M7 £|0of oL,
SEiTf MER ALQEO|| [t I AFRO| M SHE|Of Q&L Ch

M-

ne
alis

7.1 Ol 21 =3(Analog Output)

20y =

2 Default Display2 T2 13 © Tk2t0[E{0] ofef 2T, T, ofL{X|7 HYsof SHFLICL 2
A e 5120] ZHIS Slo YA S FHYATE M7 O2 HIE|of USLIC

Ju
e
fot

2 HES U5 HYS 0lgetn ALICh o M0l 9%t F S 77|10 Tto| M2 4 Yooz

7.1.1 Calculation

O] MO AMQ| mtetole = & 7|7| & Calibration(5& &Z)9| Out & Sys ZEOA Z2 I8 T|0,
Ch2 4 Z& L Ch

& 4mAOI M 2| Al E
& 20mAO A S| =A| 7 &

24
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nidon Mile GAS&TEAM FLOW COMPUTER FC5000

7.2 RS232/422/485 &%l &3 (Communication Output)

Ol SN AT £ T2 RS232 12|10, RS422/4850] &3t 3|2= EFEC 2 XN a3gL|Ct
Ol 84l M2 Z2lEet AFH 12|, CHE &4 ZH|E1t A28t AL 0| 7hs gL C}

7.2.1 SIEQ O (Hardware)

CH2o| CHO|0] 1242 RS232/422/485 E41 SFEQ| 0]

NeEts 2O FLICH M 72| AHE0]AE 2O
BOl'2 CHAOf HZSHY 0|83, ArEAE HEdet SildA S MF5H0] o /ol §4 B o|AS

MEfSHH E Lo

2H T

RS232 QIHIO| A= F2 ZRIEL B2 H2[e] HFEe 20| ZHEe S40| =2 ALE F LI

RS422/485= HAHele| 410 AHEEH CHE SA2 270t 88 FX|0f AHEE LT
B 25 Tx
/
A RS232
N 26 Rx
— 27 GND

19 RTx+
RS485
20 RTx -

25 www.goldenrules.co.kr



e e GAS&TEAM FLOW COMPUTER FC5000

7.2.2 k& &4l (Multi-point Communication)

s 842 77|52 otz et 20| RS422 EE= RS485 QIEIHO|AE Sl 32707HX| 4 7Fs=LICL.

RS422 QIE{H|O|AE RS485QIEHLO|A R HELT| 8l M= RS422(-) DATA In Terminal 2 RS422(-) DATA
Out Terminal O ¥ Z3}11 RS422(+) DATA In Terminal& RS422(+) DATA Out Terminal Off ®ZAgL|C}.

o|2{st Az drale (&0 20] X|= Zd df 20| RS422 444! OIE{ I 0| A BFALS RS485 2M Al Al O 2

- = =1 o=
Het Al

2tzto| ZK|= o2 HX|E HEESH= Master Controller(Cll: IBM/PC)0|| 2|81 At =l S TH T
HX| (Address)2 T ZI& EIL|C} O] Controller= 9 2t &l X[ HX|E TEStD HEE BhL|Ch

—

=2 O
2Rl S Z2EZ2 Controller?t 2 7|75 AtO|0f GIO|EHE HEE L CL

Load
120o0hms Twisted Pair
+
Host —jo-¢ '
Load
Computer 1200hms
+ ® P
il N >
GND
o_| o o o
+ —GND® -~ + -GND + -
Qut In Out In
FC2000 FC2000
1211 RS422 Interface
Twisted Pair
3
Host Load
Computer —[© X * A2SigimnE

>< L

LT 4]

(0]
= FEHND =+ +GND - +
In Out In Out
FC2000 FC2000

J1212 RS485 Interface
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e e GAS&TEAM FLOW COMPUTER FC5000

7.2.3 =2 EZ(Protocol)

Model FC5000 2 Real Time Clock O] 41 A[Ztat IR 270 74550 ZRIETV 7k gL Tt

2R HAL2 ot= 4 (years/months/days), & &4l (days/months/years) &2 0|7 Al(months/days/hours) & L|C}
71710 0| 217k E|X| Ot E|AH3Y S0 AFE At ER= FX 2 A ULCH

Baud rate, Parity, Word length = 5% 2| Calibration &2t T2 13 & == QI1, ALEX}E= Baud rate
Parity 12|11 Word length?7} FC50002t S415t10 RU+= %

SHEXIE 20l SHA| 2.

x|
S

Jm

® RS232, RS422/485 E& S48 +&5t7] 25 Half-Duplex&4lS AtETtCL.
® Host OA FC50002 & Il= Byte To Byte 2| Z[C{ &8 A|7H2 2Lt

® DS Sdf FC5000= MEHSHX| Qo™ OfiHot SEE SHA| =Lt

® FC50002 HAXOl HHZ =4 HS M, X[ 400mse| SEFAIZIS =Lt
® FC50002 HostZ HIO|H & A, HAIX|2] && 'CRLFO|LC}

(1) 7|2 Protocol

® FC5000 MAHZHR. Total) 7|3}

HOST o :Axxx(ID)VRCR

FC5000 : 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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- GAS&TEAM FLOW COMPUTER FC5000

® FC5000 M4t (R. Total) 27
HOST o Axxx(ID)V?CR
FC5000 : :Axxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC5000 =AE 28X
HOST o Axxx(ID)R?CR
FC5000 : :Axxx(ID) xx.x(Energy) xx.x(Mass)CRLF

® FC5000 2= 23H
HOST o AxXxx(ID)T?CR
FC5000 : :Axxx(ID) +/-xxxCRLF

® FC5000 & 28
HOST . :Axxx(ID)P?CR
FC5000 : :Axxx(ID) xx.xCRLF

e FC5000 Fots+ 2H
HOST o Axxx(ID)F?CR
FC5000 : :Axxx(ID) xxx(ID) xx.xCRLF

® FC5000 Mgk =AE, 2k, &3 @3 (EHHHRI= Default Display”| &)

HOST o Axxx(ID)O?CR

FC5000 :  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

X Event Status : P(Power On), R(Total Reset), C(Calibration), L(O?0f CH$t S&h,
T(Time Interval), M(Remote)

® FC5000 vf 88
HOST © Axxx(ID)C?CR
FC5000 : :Axxx(ID) xx.x(vf)CRLF

® FC5000 hf 28
HOST : :Axxx(ID)B?CR
FC5000 :  :Axxx(ID) xx.x(hf)CRLF
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e e GAS&TEAM FLOW COMPUTER FC5000

® FC5000 02 M=
HOST : Axxx(ID)E?CR
FC5000 :  :Axxx(ID) xx(Error Status)CRLF

00 Temperature / Pressure 25 4t

01 Temperature Range Scale 0f2

02 Pressure Range Scale 0j| 21

03 Temp and Press Range Scale 0f|2{

04 Temperature Range Scale 0|2 8! Default Temperature2 &4t
05 Pressure Range Scale 02{ % Default Pressure= &4t

1x  Flow Low

2x  Flow High

® FC5000 MZ H|OJEt 2H
HOST o AX(ID)LDxxoxxxx (Al ZFERE- A Q) soxxxxx (B ERE-EH 2 Y)CR

FC5000 :  xxx(ID) x(Status) xx/xx/xx(Date) xx:xx(Time) xx(Unit1)xx(Unit2) xx.x(R. Total)
xxX(A. Total) xx.x(Temperature) xx.x(Pressure)CRLF

=3 mp| 2ol AR

ID Temperature / Pressure 25 g4t

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

Date MY I

Time M Azt

Unit1 SI/ KR

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

R. Total 2| Jtset HitE

A. Total S 8 U

Temperatue  Unit1 O] SJ: °K, KR:°C

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

€ Z2IE(Printer)

EX|0|= "RESET" 7| & +& MOtCt 52, iofe| ZtAnC =2 E FL|Cf
A

O =
"RESET" 7|2 ArESICE, 7|7|= Hit gt8 2=7|3507| Ho| =2 E Lot

(Z=2l) 60Column O| A AFE.

@ Computer
7|7]& Carriage Return(CR)O|| OJsff ZAE 7|7|2 HH EXLLE S ASCll CodeZ HA|X|E Al
ME Lot
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e e GAS&TEAM FLOW COMPUTER FC5000

7.3 HI0|E| 2Z(Data Logging)

Model FC50002 CH&2| A|ZF {2 =2

[El

2lE, d+H

Jot
ro

CHE M EXI2 HOoIHE 28" =+ ASUCL

3H

!

1 minute (1=20tC}H

10 minutes (2t A|Z+0] 102 0FC})

30 minutes (2t A|ZH0fl 302 0FC}H

1 hour (B A|ZHEhY

6 hours (6:00, 12:00, 18:00, 24:000tC}H
12 hours (12:00 and 24:00 OFCY)

24 hours (24:00 OtCH

i U R Totah)2 HH IS SHM #3522 =7|otE =5 A7 = ASLCH £t ZEIETH A %ot
T ASHOZ 22 2400 Ot 2=7|ote = A=F 288 = ASLICL

1’ SHRCHH, 52| Calibration0| A General Setup2| "FRONT RESET" 2 EE "DISABLE"

g2
stozm MM IIEo|MO X732 U2 4 UL CH
o

ID  Date Time Rst.Total  Acc.Total Temper Pressure

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

XX XX/XX/XXXK XX XXX.X XXX.X EXXXX XXX.X

S0l D2|Y £R(HY U ER)E HE O 3 AE 53 Al EE 4 I B 32X 5 Al
3%

O HO{FL|Ct 2teF, HIO|H 24 S Computer2 EYIACHH Data Format2 4.2.
et = ekt

gl uo?u (o]

7.4 ¥2{|0] =3 (Relay output)

20| 3 M2 =AY 20| Calibration ZEO|A 0|2 &7¥o grECh Z2ISHAL D8 Y I, H 0
75l X| = Relay1(Low Alarm)2f Relay2(High Alarm)2 -8 &[0f & L|CH

w" 2E|0l= =A|Z0| 27 ¢tECt 02 mjofct Mol 78X, "High" &2fol= 278 40| =1}t
[[HI:IH:} HMo| QIHEILICH MY || 4t 58 9| Calibration®] Out & Sys 2EOA T2 gt
UAELICE

(F2l) 280l '0'Y B, AAEOHA| EELIL.
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GAS&TEAM FLOW COMPUTER FC5000

7.5 HA E3(Pulse Output)

£ AL /A JIRHE 1£5817| /50 8l Unfactored Pulse= 21, Factored Pulse = 20 Tt
XHE O|83IA| 11, & HA = Default Display?| M4H2H0| oF =X SItet MiOCE oF 70| EAE
ZHTILICL Ol £0], Default M 4t20| 0.01kgl| 2352 7HX|1 JUCHH, T+ 7jo] BAE

0.01kg OtCt &3 ELICt O] £8 HAE= A Scale Z7F0]| et Hat B = ASLICH

LA = Open Collector Transistor0f 2|2t 441 =l CH2F 10msec 2| Current Sinking 20|,

500msec 7HX| Sink A|Z = A& LICHL

Z|Cf FIts~= 50pulse/sec, X|& Fhk=£ Spulse/sec 2 MeE|H, £5 XA 23150| 50pulse/sec, 0|,
Tpulse/sec O] S0l S7t5t =& E7HE[0{OF LTt

o =Eis AU

Relay or
Impulse Counter

r\

5.6 ohms

a3
Zener

& ©
|

DC Supply

-Il}—i

| S —

Q| £ RelayLt Counter& +& Al7|&= &<

|

DC Supply
Out (24V) |
I External Load
: Resistor 10K
. ¢ . Logic Input
5.6 ohms |
33V I
Zener :
A
T
|
|

.||||_4

PLC EE= ™A} COUNTER2} Z2 LOGIC INPUTE 5 Al7|l= ER
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GAS&TEAM FLOW COMPUTER FC5000

8. LH§ A4t dH(Internal Computation)
8.1 7t20f CHB G4k B A(Gas Internal Computation Formula)
= B2 7t R 5E0IT ME0| &0, 28 R ZHO A8 4R 828 AH 5 FES XML
Model FC5000 2 CtYot Rl E2HS 23 20F of2io] EAHE WEA0 2l5t0 &=A|ZE ALt 222t
20| OB BEEE RO Rt HE F2 SI F2 KR T2 AlLtE(D X|A|E LT
ofzfel HEAO AHEE 7[2(Symbol) & & HFYE FE52 X SHUAR
Ofef & 7HX| 412 E= HEAN 3822 HE LD
1) HIE (Specific Gravity)
GASS| =AM GAsel =R (1A
G= =
27|o| BX}2F 28.9625
2) 7| HEfOMe| Zta=2] & & (Density)
P = SAEEER g ) (W EUPHAIL SIEH9 R H 3o @A
7ZBTB

& ETAEY
15°C(288.15°K) and 1.0332kgf/m’(101.325 kPa) EE= 59°F (518.67°R) and 14.69595 psia
A. Pulse EHo| 21| 5 R
Ol) Vortex, Turbine, Positive Displacement & 2|

_ Mg et PR . TR . 7B Al
Q - 'N'f[HZ]'—F‘m'E 3N
VB 1000 PB TF ZF
Qm = pp * Qvs @A
B. 4~20mA £82| 20| 5 7
0l) Frequency to Current Converter 7} = Vortex, Turbine, Positive Displacement 24|
Q =S e PE = IB = ZB = A e (5)A!
VB V Pp TF VA
OQm =ps = Qus

32

www.goldenrules.co.kr



e e GAS&TEAM FLOW COMPUTER FC5000

C. 4~20mA =2iTF VA BHAQ| XIAl Q2

Oil) Orifice Plates, Averaging Pitot Tubes, Target F&A|
Q =Svs VBT VBB -y - 4 (M)A
XB TFr ZFr
B

{4 N AL FB20| OfE ZR2tE, 220 YEL HF2 HEAS FoABLICE

240| £I](VOLUMETRIC)Z} OfL| 7| {2 O|X|gt,
=]

=
g2 EE UL 222 Ao 2HE YYAS HEY UL

0|Zd2 D.P. Transmitter 2 £ 9| &
)

GASS9| 2T (Density) #H 30| 2t

E. 4~20mA 82 7% 2719 Xt a2 A

EHSHE QU HRIZ S7IAI7|2{H, CHE QIS 717 27H2| D.P.Transmitters = Orifice £ CH2
AR AE 5 ASLT

ZExol
22 S50 ME Transmiter-2 7t SE7|2 AEEH, 22 F50A = Transmitter-1 0| FH 7|2
AFEELICE Transmitter-1 2] Q20| 20mA £ X1} & {0 27| 0| 2hAistL|C},

33 www.goldenrules.co.kr



GAS&TEAM FLOW COMPUTER FC5000

& FLOW COMPUTERS| =217

LA (4)~(8)0fl 2lBiAf HLHO| O|R X=X 5t7| M= B2

M Meter factor (24 538 FEA 2 E%
Sve Span (Analog 9242l Z%?)

Ts NE 2

Ps 71 U™

G 7kA 0| HIF (S 7|00 tieh

FLOW COMPUTERE 5 23 ACZAMEROA] 0~1AO)),
ZIM G Ao et A A, =
C=2 X
=

5%9| Calibration ZE

& LYo ANO| SPAN T2

&8 RE00AM 2EED M) otER2 7

FFLOW COMPUTER= Of2f2] (9
AsHo 2 ALZ Bt

SMm

Syp =
PB

oE2oHEsS 220

otgq

25 T
A AbSHL|CE £ CHE mp2t0|HEE T2 3 8fjoF gL Ct.

)Mo 2 BEYE 21 K& (Volume flow) 2 /8t Span

SFO{OF gLt

= XK
PsE 578

2t Jotof Metst

A Ol Spanes Y & = USLILCL

=]

ro

34
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o GAS&TEAM FLOW COMPUTER FC5000

8.1.1 Ideal Gas

2 B2, 2% Zr = SFA (1)~(8) YHA0IA 1.0022
C

o o
UCSHA ot 839, 7t20 B8 E ZE2AL, 25, ¢H9

8.1.2 General Gas
General Gas2| 8%, Redlich-Kkwong 27d Al 0| 8510 L= S AL 7tAQ| xdE2 ALt
t C

ot YPARECt &3S Yotof L Ch o|2{oh WtO|H 2R E YUXAH S 7, 7.8 AMELICH

HIE, g2 =, SAYES X 7t2= of2fel & H=o0 O 98 42 21, 484 (1) ~ 95

0|83t0] EF & Volumelt Mass 7& 2 A LreLL.

& 2E7[H e H|F, A%, &IAYS TABLE

H & YA 2= YA =™

G °C K kPa kgf/mr
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 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 44.37 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 80.4
Xenon 45334 16.56 289.71 5836 59.51
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GAS&TEAM FLOW COMPUTER FC5000

8.1.3 Natural Gas

7tA MAUME, ¥ZHE S Super-Compressibility Factor2t 22, 7| S Fpy2 EA|TLICE,

—

=VE
Fpy =N, e (1004
Frv= Natural Gas & 93t NX-192™HAlS 0| 23510 FLOW COMPUTER O A{ A AL, (Fpy) 22 HHH Al

4)~@®2l & CHA Ci S ghLch
F

FevE AlXSE7] 21510, of2fof mtetn|gf £f2 Chg eIz 2780 oF ghLCt.

HE G 0.554 ~ 1.000
O|ASIEEA E% 0% ~ 15%
HA 2% 0% ~ 15%

2|0 2o &H2 22| HY| Lol UA0{oF gL,
2 & -40°C ~ 115°C
2 8 0 kgf/m ~ 100kgf/an abs
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GAS&TEAM FLOW COMPUTER FC5000

8.2 AEl ZX(Steam Measurement)

MODEL FC50002 C}2o| He{O|A Z3HE 7| (Saturated Steam), I2F 7| (Superheated Steam)E
A Ltst= S A0 LI EO AUSLICE

=

OHI- 2d

= 0 kgf/am* ~100kgf/m* abs
2 &£ 100°C~450°C

U7 W20 2=, & dAM S 1702

1 |

b gLk

BYRE (ko/h)t 2 (Enthalpy)2 1967 IFC S4(ASME)E EMHZ 5t0] X2 AL LT
YEN2 Y 20 AT SEXE AR

v: 2El9] Specific Volume (dm3/kg)
- h: &gl

| Specific Enthalpy (kJ/kg)

A Pulse E82| RI|5E R

Oll) Vortex, Steam Turbine &

O Mass Flow

Q =N = f[Hz] = M = 1 (114
M F

¢ Energy Flow

Sh
Qe ="M e (12)4
B. 4~20mA £39| RU|5E RA
0l) Frequency to Current ConvertorZt 1= Vortex, Steam Turbine 5 ZA|
<& Mass Flow
Oy = 1000 ¥ 4 (13)4
VF

<& Energy Flow

_ Omxh
Or =500
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- GAS&TEAM FLOW COMPUTER FC5000

C. 4~20mA £} VA ZHAHQ| XILA A
Oil) Orifice Plate, Averaging Pitot Tube, Target &7
& Mass Flow

OM :SM\/VI_B \/.Zl_ (14)A_!
F

<& Energy Flow
Ouxh

Oz = 7000

D.4~20mA S} MY R A, A2 AH4A
A0 VA |2, &2 F=7IE 7HX DP.
Transmitter
<& Mass Flow
(15)4

Vg
Oy =syV 2 A
VF

<& Energy Flow
Ouxh

1000

O =

28 A0 Ol = Ma2 ALol 22 lEXet: HIS(Ee BE)2 Mac At ote Ao F2

P. Transmitter 25 EH 2| £80| £I| 70| otL|2f, A& T (Steam Density) Ht0]| Qs ek
YLICH I B2 Ko 2tEE 7|H gL S HEeL o

ne

N
HD o
o

E. 4~20mA EEE 7T 2749] XY /A

ZHot= R HAE S7MA17|2{H, CHE Y E 7t 2702] D.P. Transmitter = Orifice
= CHE Kb EXo AZ2g = AUSLCH
88 Al(14) EE= (15)£ D. P. Transmitter 7t A& A4 7|&0] [}=X|0f 2t A+HE &l LCE

4 FLOW COMPUTER 2| =217
BHA (1N)~(15)0= otelel 7|2 & =etot B2 matn|ES0| Eag L Lt

Mf Meter factor(Pulse 28 | A2l E2)Sy Hel(Analog FEHA 2| B)
Vg 2™ E "M e 7|&E HIF

™= BS

FLOW COMPUTERZ} 92 22 A (0~1A10]), 2= T, &3 Pr & ZH}0, HIE v, AET hE AAtstL o2
oteti|HEE Z2 03 S5H0{OF StH, 0|0f CHSH Ml E At 2 5% Calibration2 EESHA| 2.
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- GAS&TEAM FLOW COMPUTER FC5000

FEAL BSES)0 2ot Fat TS2 T Al TS 5 e A2 27Hs5H & = UASLIL

FLOW COMPUTERE C|X| & EE (Digital Filter) 7| &0] |0 LOf O|2{st WSS Hrzt 5t
TAFEE 8AIE[2] =ALE BEAIZLICL F, Mot HH tHAE MEISTt
HEA QI T=g 7HsSHA BCte A2 2|0|gtL|Ct S, Filtering2 T Al

S
WHE & M 232 WSS oot AlZLIL

CH22| Diagram Fitering M2| M 0| M5 Als Q32 ol FL|CH

Rate
A

Filtered Response

Unfiltered Response

» Time

r

CHEo| #&= Y H3tof Cist BHS 2 2 Filtering?| H=0f CHEH O|SHE & A gLt HEH$ 412 582
Calibration 0| =213 & = USLICL Display == F=X|7} Full swing2| 90%~99%0l =& dt= AlZH2
X RYLICE Filter &= 42 HF 3 StUE EF Al R0l tist SEHEZ7F =0 HO

72| Bf{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

Y M=o oot EH S oFX| HELC

S
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- GAS&TEAM FLOW COMPUTER FC5000

8.4 HIME D B (Non-linearity)

8.4.1 Pulse €& M&’d B (Digital Input Linearity Correction)

SE2 o221 78 Y& 01|A1" O| 32* T &L

107H77tX| 9] Frequency 2t Scaling Factor & T2 & 4= 1, HIMFXQ A Q| HO|HE 28

o
Calibration XA HEHZ G274 HEYUH = E1 33 =0, R UIS B SOl 22 HAES
o ATQLICH HEME 212to] S20IM SHE Meter Factor O Fht4 Z2 0L S22 2|AE ¢ 2

LICY.

Ct2 2| Diagram 2 782 KA 0] CHSIO Frequency 2F Scaling Factor 2| #3tE LtEFH Zd QIL|C}
FIHR M2 A Q| A Scaling Factor £ LIEILHM, §f2 M2 7[7[0f AHE = ZAMGE R LICH

Scaling Factor

A
Fact 4
Fact 3 o Taet ]
1
i :
! ! Fact 2 |
|
l i j
Fact 6 i i i
| | '
| ! 1
| ! !
| | | Frequency
i i ! >
Freq Freq Freq Freq Freq Freq Max <
6 5 4 3 2 ' Frequency

MY 22 Frequencyl It 2T 3 Frequency AtO|Q| A== 4t |XISHE Fact 12 M| ot
AEQ| 3t EQIE Ato|OtCt X A|ZiEL|Ct.

Calibration S0{ AF&X}= Frequency®t Scaling Factor(Flowmeter 2| Meter factor) & 71 E9|
T0ZQIETMA| YHSIOOF gfL|Ct LEPH o= O|2{ot LRIES2 Al XMl Ant 43t
Y OfH Fhi+E 0HzZ 28 & 4%, O ol¢e B ZREE F5IX| g2 AYUC
OB 2 AEXt= Z|Of 20707tK| 0] BE ZQIEE 203 & 4 ASLICH

10702 2= B8 ZQES o2 olhtE, b4 107 ArsH2 = 0Hz 2| ¢ez B Lt

(F2) Y= Al OpX[E} gf2 BHEA] OHz 2 S{OF 2 LTt
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8.4.2 Analog ¥ 32| MAE/d ¥ (Analog Input Linearity Correction)

o H =

Dot MAO| =A|FEAO|S HIMHAG S EFSI7| ?It =S =2
FHIMEEXO EME HO0|l= VA S A 82 Laminar Flow Tubes@t

EZ ALO|0f| HE2A|Zi&LICH Hol&
StLICt Ho|=2| #2[+= 0~1.0000
2=X|7} 1.00000] sHsOF BfL|Ct.

0000002 T2 12 g EHo]20] Ui He g

= —
BESL|CE £|C] 20 PointE 213 & = US LT}
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9. 2 £ (Appendix)

9.1 AF&7|Z (Symbols)

Jl=d8dY SI Units KR Units
A O(at 4mA)dt 1(at 20mA) Q! FZAQ| HHotE Mz
G GasOf Cljet H|E
hg | 7IF MEH A= k/kg /kg
he | 5 Mej AEt ki/kg ki/kg
M | FTb5= S 0f Chst Meter Factor(unit/pulse) L/pulse L/pulse
N A|ZE &= (1 for units/sec, 60 for units/min
3600 for units/hour, 86400 for units/day)
pB| EHZE SH ZE kg/m’ kg/m
PFr| 73 4E & kg/m’ kg/m’
Pg | EZ AEj &3 kPa(abs) kgf/an’
Pc | Gasol oA & kPa(abs) kgf/an’
Pe S AEf & kPa(abs) kgf/an’
MJ/day Mcal/day
St MJ/hr Mcal/hr
Qe Steam Energy X MJ/min Mcal/min
MJ/sec Mcal/sec
kg/day kg/day
N kg/hr kg/hr
Qu R kg/min kg/min
kg/sec kg/sec
m’/day m’/day
QVB EHEE 2O =AIE m'/hr m'/hr
m’/min m’/min
m’/sec m’'/sec
kg/day kg/day
kg/hr kg/hr
Sy Span(& & =A| & at 20mA) kgjmin kg;min
kg/sec kg/sec
m’/day m’/day
Sy Span(2L| £ S, 0of: Vortex) m'/hr m/hr
m’/min m’/min
m’/sec m’/sec
Sve | SPan(0mAOIAISl £T] £ Q) It EFAE “ :
Tg | EZE ME 2= °K (Kelvin) °C
Tc | Gas Y7 2= °K (Kelvin) °C
Te | 85 4E 2= °K (Kelvin) °C
Vg BEE MEf A8 HF dm’/kg dm’/kg
VF | 73 dH 28 HS dm'/kg dm’/kg
Zz HE MEf &=d
ZF F& oH ¥=4
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9.2 Trouble Shooting

ol HEAME g Fd a9l
1. MY MY ol 1.0 Mo 2y
DISPLAYZ} E|X| Q&
2z EA 04 1. dRd= AaS SuEp 1. YNl B 5of U
- K|7F 2R 22 2. YEMT AL ST , RTD EHM i chat
T = O A7 © Lol g u:|§|.7| P
O|AFEA] 3. A|AH PARAMETER 8™ 3. Sae S
° 2HHE7}? (RTD, ANALOG) 4 <
(TEMPERATURE IS HIGH, LOW) 4. orat Ho|t gty
1. ¥8Ms A2 SHETR 1. YHEHMO| HREO U2,
otz [ Ab ~
Qfed HA| O A 0 QIBAIS AIOES TH=T}; 2. QEF&7| A%
_ A aFx| ore CETE = =T 3. g3 2 0%
—|—7§|7|' xxl SO . -
3. AlA"” HE2 SHETR
- OlgEA| (4~20mA, 1~5V)
(PRESSURE IS HIGH, LOW) 4, Y H= TR
1. ¥8Ms Hid2 SHETR 1. YHufMol HEEO AS
HUEIR 88 | 2. YeipULSEr BT A
L| = nl
SR TEST Al 3. 279 e Mok 3 R T
1. 2%, YHEAE LETR
HEA Xt
MUK 04 | 2 R BAIE BEIP 1. 28717 13
2. LfE3|Z a%
3. PARAMETERMEH 2 2HIE7}?
1_ X-IK-i o|- OIE10| }.7 (BUZZER7|'
MODE, RESET % KEYPAD & 0| =2 HESK| @2 29) 1. Ues|z X
X %2
1. PORTHEZ SHIE}?
(COM1, COM2) 1. Ls3sl2 o%
S410| T X| &S (RS232/485) 2. AFFof| SH PROGRAM E|0Of 2. PROGRAM 2&
ol=J? 3. HiMEZH|
(&2l
1. HEIZE 2olishAN 2|& WS 42 BIEA| CALIBRATION 2EQ| mato|EH ZES
HESIY FHAL
2. W8 nFeR TttE|ag 42 HEA| DAX|YUE £ FEXO A QEhs FaAIR
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9.3 Modbus Address Map

ANEZ233 : http://www.modbustools.com/modnus-poll/asp

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

218 B2~ Big endian 2Bytes Read(Function, 04, Read Input Registers) <== 64bit, 32bit floating format

Address | Words Type Registers e ASCll Command Err EH L 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)
| 47
44
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QD
oidon Mue GAS&TEAM FLOW COMPUTER FC5000

213 B2~ Big endian 2Bytes Read(Function 04, Read Input Registers) <== 32bit floating flormat

Address | Words | Type Registers e ASCll Command Err EH L 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
\%i (steam, water) Spec, Volume
0 (non steam, non gas)

33521 2 F Al (ideal, general) Comp,Factor Cc? 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

AL 2[H(84)

1: X| ASHA| Gi= HEO

2: HRE o= A Y™

3EREHOH &

*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 814 - ID 0x01, 7|52 E 0x04 (30000 X| CH), O E |2 0xODAE (3502 -> PLCH#X| 3503),
0x0004(H[O[Ef 47K) 217|
Rx 3l : ID 0x01, 7|52 E 0x04, TS HIOEf 4= 0x08, ClOIE{ 1 (0x42F60000), HIOIE{ 2 (0x43E40000)

0x42F60000 -> 123.0 (floating point k)
0x43E40000 -> 456.0
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7|229°]| 032-817-1240

gl . 2023 06 30
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