Flow control valve

FCV-C

Feedback control by comparing setpoint and measured flow rate

High performance and high resolution stepper motor incorporated

Modbus-RTU based multi communication (up to 32 connections)

Valve position selectable with analog signal input or serial communication.

Quick valve control (C40: Approx.1s, (60 / (80: Approx.2 s)

Fast valve response from 0 to 100 % valve open (C40: Approx.0.3 s, 60 / C80: Approx.1s)
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I Model number selection

Base (onnection‘ ; ‘ Full Analog Control ~ |Analog input N
‘ model size Units scale  |Output Typel Signal Type | 2 mord, Specialized item(s)

Fev-f -0 -0 -0 L LI

i i i i i i A 4-20mA
i i : ; o T B | 1-5WC
i : A | 4-20mA
: : : i Beeenneees B | 1-5u
; i i F | ModbusRTU-based Rs4ss
; 5 : : A | 4-20m
5 i feremnneened B | 1-suc
: : : N | nA
: i i tommmmeenn Specify from below flow range
i _— A mL/min (C40)
i : B L/min (€60 / C80)
n?gjgl Connection Size Flow Range Note
Tubel/d” ;553 : 35(;2(; 'r:ll'-//::'; @ Resolution of flow control
GOS8 ) : ) @0 0.1 mL/min for = upper flow range of 500 mL/min
(96.35%4.35) 50 — 1000 mL/min 1.0 mL/min for = upper flow range of 500 mL/min
100 — 2000 mL/min (60, (80 0.01 L/min
c40 250 - 5000 mL/min @ Different base models have different required differential pressure.
Tube3/8” 50 = 1000 mL/min @ Analog input from your flow mater may not allow to control upper flow range we specify
G10 (99.53x¢6.33) 100 - 2000 mL/min (e.g.) When using flow meter that can't send 20 mA or more, upper control range will be 98 % of specified range.

150 — 3000 mL/min
500 — 5000 mL/min
0.25 - 5.00 L/min

Tube1/2"
ceo | Gi15 0.50 — 10.00 L/min
(9127x¢9.53) 0.75 — 15.00 L/min
" 1.00 - 2000 L/min
0*810 G20 Tubes/4 1,50 = 3000 L/min
(919%915.8) 3 To be released

* 1. FCV-C80 Series is an export-trade controlled goods; therefore in accordance with laws and regulations, export formalities are required. Contact us for more detail.

* 2. There are two ways to control flow as below. No physical switch is available on this product.
(@ Analoginput signals (Standard input: 4-20mA) - Control signal type: A
(@ Modbus RTU-based RS485 communication ===+~ Control signal type: F
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I Specifications

flowrate 5

Product Name Flow Control Valve (with feedback capability)
Drive System Stepper motor
Base model FCV-C40 FCV-C60 FCV-C80
Full scale 300mL/min | 500mL/min | 1000 mL/min 2000 mL/min | 3000 mL/min | 5000 mL/min 5L/min 10 L/min 15L/min 20 L/min 30 L/min
T - 15 25 50 100 150 500 0.25 0.50 0.75 1.00 1.50
BN ~300mL/min | — 500 mi/min | — 1000 mL/min | 2000 mL/min | —3000 mL/min | — 5000 mL/min | —5.00 L/min | —10.00 L/min | —15.00 L/min | —20.00 L/min | 3000 L/min
Flow accuracy %2 +1%o0fRD. % 10% or lower of Full scale: £0.1 % of F.S.
Repeatability 3%¢2 +1%o0fRD. % 10 % or lower of Full scale: £0.1 % of F.S.
Stability %3 +29%0fRD. 3% 10% or lower of Full scale: £0.2 % of F.S.
Connection size Tube 1/4" Tube 1/4"or TUBE 3/8" Tube 3/8” Tube 1/2" Tube 3/4"
Orifice size %4 o3 o3 @5 010 920
0.05 0.15 0.05 0.10 0.15
Pressure range MPa(G) 0.10-03 0.10-03
~03 -03 -03 -03 -03
Required differential pressure (MPa(G)) 0.05 0.1 0.15 0.05 0.1 0.15 0.1
Response time 0 % —> 100 % Approx.0.3s Approx. 1s
Time elapsed until flow reaches selected Approx. T Approx. 2

Flow meter

No flow meter installed 3% To use flow control capability, flow meter with analog output is required.

Analog input type

4-20mA (Standard) or 1-5VDC

Analog input vs Flow rate

4mA (1VDC): 0 mL/min
20 mA (5 VDC): Full scale specified in above flow range

Fluid name

WATER / Chemicals (information required before purchase)

Withstand pressure

0.5 MPa(G) /20°C

Fluid temperatures

10-90°C ¢ Non-condensing (Pressure limit varies with fluid temperatures)

Operating temperatures

15-50°C > ¢ Non-condensing

Wetted material

PFA/PTFE

Analog Input (Valve position input)

4-20 mA (Standard): Input Resistance: 20 Q / 1 - 5 VDC Input Resistance: 1 MQ

Analog output

4-20 mA (Standard): Load Resistance: 300 Q /1 - 5 VDC Load Resistance: 1 kQ

Alarm output (CNT2)

Transistor NPN Open Collector (Output applied voltage: =35 VDC/ Sink Current: =100 mA (Vol=13 V)

Disconnection error alarm 3% Applied to any disconnection

Control ON/OFF (PS2)

Control ON/OFF (Non-voltage normally open contacts) 3% Control ON is valid when contacts are closed. (Contacts are normally closed. Inoperable with contacts open.)

Forced valve 100 % open (EXT1)

Forced valve 100 % open (Non-voltage normally open contacts) 3 Forced valve 100 % open is valid when contacts are closed. (Operable with contacts open.)

Power source

FCV-C40: 24 VDC £10 %: Approx. 0.3 A (When peak: Approx. 0.5 A)
FCV-C60: 24 VDC £10 %: Approx. 0.4 A (When peak: Approx. 0.7 A)
FCV-C80: 24 VDC 10 %: Approx. 0.5 A (When peak: Approx. 0.9 A)

$%1: Valid with USF500 Series. If your flow meter does not have output of 20 mA (5 VDC) or more, available flow ranges will be 98 % of Full scale.
(e.g.) Flow range will be 15 (*) - 294 mL/min with flow meter whose Full scale is 300 mL/min
* Lower limits of flow ranges vary by base models
%2: Valid with USF500 Series. The abovementioned flow accuracy does not consider the flow accuracy of your flow meter. Therefore, your flow meter may affect the above accuracy.
$%3: Valid with USF500 Series. Stability varies in accordance with how stable your supply pressure is, etc.
% 4: Suitable for water or water equivalent fluid. Orifice size and base model are optimized in accordance with fluid name
#%5: Valid with USF500 Series., which is affected by analog input / output of paired flow meter.

I Mounting orientation

o\t X
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I Response Time (C40)

3% Below data taken with USF500 Series

Response time data: Inlet pressure of 0.1 MPa(G) after starting operation Response time data: Inlet pressure of 0.1 MPa(G) after stopping operation
600 600
_» Controlled in about 0.5s (90 %) Operation stop
500 — 500
r e 500
— 400 __ 400 - 400 | |
£ // £ = 300
E 300 = 300 200 [ |
& ] - 100
z 200 S 200 et - 50 [ |
== J Operation start /’ = - 10
100 E 100 Y - 0
0 - 0
Zero flow in about 0.5 s _»
-100 -100
4.0 4.5 5.0 5.5 6.0 6.5 7.0 75 8.0 630 635 640 645 650 655 660 665  67.0
Time (s) Time (s)
I System Configuration
~
FCV-C
Flow inlet Flow outlet (controlled)
° Flow meter —_— Control Valve
A o
Analog input 1 N
(4-20mA/1-5VD() LY } v
- Flow setpoint %1 N Output3iE1
> 4-20mA71-3V0C > ° >
G-20m ) {4-20mA77-5VDC) g
_ | EXTTInput (1 point) > =
g - (Forced 100 % valve open) i § E
“ o “v
. PSinput (1 point) o ‘g 2
3 | (Forced ON/OFF) > s E
Alarm output (1 point)
s Power source > ® (Disconnection error) >
P -
. Serial Communication %1 ~
“ ] (Modbus RTU-based) d
|\ J
Maintenance software FCV-CTerm + Parameter settings
* Monitoring flow rate, valve position, analog input, etc.
1P settings and calit are required at Factory.

I Electrical connections

AWG 24

AWG 26

Brown / White =

Power source +

------- Power source -
------- Serial communication RS485 TRx + (B)
Serial communication RS485 TRx - (A)
Serial communication RS485 TRx COM
CNT 2 (Alarm output)

CNT COM (Alarm output)

EXT1 (Valve forced fully open)

EXT COM (Valve forced fully open)

PS2 (Control ON/OFF)

PS COM (Control ON/OFF)

Blue/ White )
Green / White =
Light Green [ )
Skyblue D)
Red / White po)
Gray / White =
Orange / White =
Gray -

Orange [ -+ Flow output +
Green - ------- Flow output COM
Bown ) - Flow input +

Purple -

Flow input COM
Flow setpoint input +

Flow setpoint input COM
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I Outline drawing

FCV-C40

PFA tube connection
(40-G08: Tube 1/4"(6.35x94.35)
(40-G10: Tube 3/8"(99.53%¢6.33)

FCV-C60

FCV-C80
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PFA tube connection

(60-G15: Tube/2"(12.7x¢9.5)
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PFA tube connection
(80-G20: Tube 3/4"(919%x915.8)
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Materials
No. Part name Material Remarks
1 Housing PBT Dark gray
2 Circuit board cover PBT
3 Gland PBT
4 Handle PVC 20-core/3m
5 Screws for circuit board cover PEEK Screws to secure circuit board cover
6 Screws for housing PPS Screws to secure housing
7 Body PTFE
8 Name plate label PET
9 Hole cap TPE Hole for termination resistor switch
10 Screws for plate PEEK Screws to secure plate
1 Plate PBT
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