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PISCO

INSTRUCTION MANUAL

Flow sensor
FUS20 series

@Plecase be sure to read this
User’'s Manual before using the

Ssensor.

@Especially, be sure to read

safety instructions carefully.

@Please keep this manual handy
with care so you can refer to it

whenever necessary.

1st edition



Warning and caution in order to ensure safety

@Display explanations

ADanger Failure to heed the warning of apparent danger may result in

death or serious injuries.

f Warning Failure to heed the waming of conditionally dangerous

situations may result in death or serious injuries.

. Failure to heed the waming of conditionally dangerous situations may
A Caution

result in minor or not too serious injuries or damage to properties

@ Fluid medium and usage environment

ADanger @A flammable fluid must not be used.
@Please do not use the product in flammable gas environment. Since

the product is not explosion—proof, explosion or fire may be caused.

AWaming @ Since it is not conformed to the Measurement Law, please do not use
the product for the commercial purpose.

@Please do not use the product with other than applicable fluid medium,
or the accuracy can not be guaranteed. And, Please do not use the product in an
environment containing corrosive gas , flammable gas and oxygen.

@Please install a filter, an air dryer and an oil mist filter (micro alescer) onto
the primary side (upstream) of the sensor since the compressed air from
the compressor contains drain (water, oil oxide and foreign material, etc)

@ When using this product with suction lift verification, etc., please
always install an air filter onto the upstream of suction side to prevent suction of foreign

materials.

@Please do not use the product in an environment containing corrosive
gas such as sulfurous acid gas, or etc.

@Please use the product within the ambient / fluid temperature ranges 0
t0 50 ° C. Even in the specified temperature range, please do not use
the product where ambient / fluid temperatures change suddenly, and
form dew condensations

@Please use the product in accordance with specifications. If used out of
the maximum working pressure and working flow range, the product
may result in failures.

@ The protective structure of this product is equivalent to IP40. Please
do not install the product where moisture, salt, dust or swarf is

contained, or where pressurized, or depressurized, neither.

AWaming

@For wiring, tum off the power supply first.

Please discharge static electricity built in body, tool and equipment before
and during work. Use a wire with elasticity as wire for robot connection in the
movable part.

@This product and wiring must be installed as far away as possible
from noise source such as strong electric line, etc.
@Please do not short—circuit a load, or causing damage or bumn.
@Please do not conduct improper wire connection, which result in
burst or damage of the sensor
@Please make sure to put connector cover on after connecting
connector.

@Please do not stress a cable drawing position directly or connector.

f Ca u‘tion.The flow rate of this product is measured by mass flow where mass flow is

converted to volumetric flow at 20° C and 1 atmospheric pressure (101kpa).

@Piping and installation

@It must be piped, while matching the flow direction and direction specified on the
A Caution
body.
@When the sensor is installed to the piping, avoid excessive driving
torque or loading torque:
@Please flash the pipe by air blow to remove foreign substances before piping.
@Prevent the entrance of seal tape or adhesive into the piping when
conduction pluming.
@If a quick—fitting is used, the tube must be inserted certainly. Please
pulls the tube to check that it will not come out.
@ The flow display uses liquid crystal. It may be hard to see by an angle.
@ This product can be installed with any orientation; vertical, horizontal, right or
left.
@Piping must be done prior to panel installation.

@ Wiring

ADanger @Power supply voltage and outputs must be used with the specified voltage.
Applying more than specified voltage may cause malfunction, damage
of sensor, electric shock or fire.
Please do not apply load more than the rated output. Damage of the

output or fire may be caused.

@ Usage and Maintenance

AWaming

@ Output accuracy is affected by self-heating caused by energizing other
than temperature characteristics. At the time of usage, stand-by time
(over 5 minutes after energization) must be provided.

@For self-diagnosis, this product does not conduct flow rate detecting
switch operation for about 4 seconds immediately after energized.
Please make a control circuit and programs to ignore signals for about
4 seconds after energized.

@Please install fail-safe devise for the applications where the

malfunction of the sensor leads to major accident.

! Caution @When changing set points of the output, please stop the equipment,

then change the set points, or an accident may occur.
.Disassembly and modification must not be done or causing a failure.
@ When an error occurs during operation, please tum off power supply
immediately, and terminate the operation, and contact to the sales
office.
@ Solvent/alcohol/cleaner, etc., must not be used to remove contamination,
etc., or causing a resin to be corroded. Please wipe with diluted neutral
detergent by tightly squeezed waste cloth, etc.
@Even if exceeding the flow rate range, analog output will be provided.
“Hi” or “Lo” will be displayed.
However, please be noticed in advance that accuracy is not

guaranteed.

@Please do not punch sensor display. It may cause a failure.

(DDisplay/ operating section names and functions

- Use to enter each setting mode
+ Use to retum to the flow display

- Use to turn off peak hold operation

Main display Output (OUT1) display (green)
(green/red) + llluminate when CH1 output is ON
- Display set value and flow rate - Elach when nver niirrent ic datactad
- Displav color can be chanaed. Output (OUTZ) display
Flow rate unit display (green)
(green) + llluminate when CH2 output is ON
- Dicnlav floy rate tnit - Flash when over current is detected.
| X [/
BTO N v A (UP) key
D ﬁ ﬁ ﬁ mi3/mind 2 - St ially displ: he CH1 d;
YU U = [— equentially displays the ata
DDU OM OM O%gog B@O @ when the flow rate is displayed.
- Display the maximum value during peak
- hold operation
Su_b dlsplay. (g r_een/red) ! - When selecting a mode, determines the
- Display flow direction and operating mode
status . .
+ When setting each data, using count up
- Display color can be changed numbers, etc.
MODE Key
V (DOWN)key

- Sequentially displays the CH2 data
when the flow rate is displayed.

- Display the minimum value during

peak hold operation

- When setting each data, using
count down numbers, etc.
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@Piping and installation

@ 1t must be piped, while matching the flow direction an

FUS20-AV-RO05
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specified on the body
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Flow direction
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@Please flash the pipe to remove foreign substances and swarf, etc., in inside of pipe before piping.
@Prevent the entrance of seal tape or adhesive into the piping when conduction pluming.
@If a quick—fitting is used, the tube must be inserted certainly. Please pulls the tube to check that it

will not come out.

@ This product can be installed with any orientation; vertical, horizontal, right or left. Tightening

torque of fixing screw is 0.5N.m.

< Vertical (female thread on the bottom)>

< Horizontal (through hole)>

=

@ Wiring
@Power supply voltage and outputs must be used with the specified voltage.
Applying more than specified voltage may cause malfunction, damage of sensor, electric
shock or fire.
Please do not apply load more than the rated output. Damage of the output or fire may be caused.
@ For wiring, tum off the power supply first.
Please discharge static electricity built in body, tool and equipment before and during work.
Use a wire with elasticity as wire for robot connection in the movable part.
@ This product and wiring must be installed as far away as possible from noise source such as strong
electric line, etc. Please take other countermeasures for a surge on the power supply line.
@Please do not short—circuit a load, or causing damage or bum.
@ Please do not conduct improper wire connection, which result in burst or damage of the
sensor.

Connector cover
@Please make sure to put connector cover on

after connecting connector.
Please do not stress a cable drawing position
directly or connector.

® Example of internal circuit and load connection
NPN output type Model: FUS20—N—[

1
m(brown) power+

1
1
i<
1 e
. .
| 3 fa ' (black) CH1 SW output 1
! 5 ! Load 4
[ 1 . -_
: g (ls\(whlte)CHZ SW output 2
1 _I; 1
I utput
! {>—R/>'\§v~ /i\(gay) analog outpu
1 1
: 1 (blue) power— —-Load
i O
<CH2 function selected external_input>
|r 1_(brown) power—+
. -
'
I | = O
v 3 T~ (black) CH1 SW output 1
= }_j : 2 b !
g & |5 : :
{ . 1| T
O Without needle valve type Vg f‘l\ ((white) CH2 SW output 2 _
Model no. of bracket :FUS20-B1 Panel mount kit: FUS20-P V= i_l‘ 3| 1
OBuilt-in needle valve type ' [>—53<v d\( (gray) analog output |_
Panel mount kit: FUS20-PN | !
<Panel installation > | (A~ (bluedpower— I
e ¥
@ @ ® PNP output type Model :FUS20—PO—0O
Install panel holder cover on the | Install panel stopper on the | Install the sensor on the reverse <CH2 f i lected itch tout>
upper side of panel. reverse side of panel (by side of panel. F-————- u P S lo_n_s_e_e_c_e_ _S_VYI_C_ _O_U _pu
Please refer to appearance hitching to the cover stopper) : K_Cb(brown) power+
dimension for panel cut size. and fix by the screws. 1 :
1
Sorows - L(black) CH1 SW output 1
A/Panel : § 2| +
= — 1 |'C 4L” f;\ Load —
= = [ V€ T (white) GH2 SW output 2
(=] — 1 ] !
V1= . ! Load
| R (gray) analog output
Panel holder cover Panel stopper Sensor 1 :
@ ® Caution: : /&(blue) power—
: 1 &)
. *Make sure to conduct piping B mm e m— e — e ——————— - - -
Install panel holder from the | Push panel holder until the CH2 § : .
installi unction selected external input
reverse side of panel. sensor is firmly fixed and before installing panel mount r —<— i Ip >
connect the connector so as not to apply excessive 1 - (brown) power+
force to panel mount parts.. : T I
= Tightening torque of panel = 1 |-
stopperis 006N, : § 2|(black) CH1 SW output 1
=
(&) +
= . Load |—==
1 |'® T (white) CH2 SW output 2 -
|2 !
1
Panel holder : RX ( (gray) analog output
1
' —~((blue) power— i
1 &
Pin No. | Line color Content
©) Brown Power supply (DC 12 to 24V, DC 24V)
@ Black CH1(Switch output 1: max50mA)
Elrﬁgj ® Whits CH2(Switch output 2: max50mA
© or External input)
Analog voltage output : DC 1 to 5V
Connected load impedance 50k @ and over)
® ® ® @ @ @ Gray Analog current output : DC 4 to 20mA
(FUS20 side) Connected load impedance 30092 or less)
® Blue 0V (GND)

3¢Analog output voltage output type R:aboutlkQ
Current output type R:about100Q



@Function

@ Some functions and settings are completed when the normal flow is displayed, and some after
entering setting mode. The setting mode is divided into standard setting mode and detailed setting
mode based on the frequency of use.

< Normal mode >

Item Description

Flow rate display |Instantaneous flow rate is displayed.

Integrating function |Integrated flow rate is displayed.

Peak hold function [Maximum and minimum flow rate values during the specified period
can be read.

Setpoint Switch data (setpoint value and operation mode) are displayed to
verification check.
Key lock Setting changes are disabled to prevent incorrect operations.

Error display function| The error state is displayed.

< Standard setting mode >
Item Description

Switch output Having 2 pieces of switch output, 7 operation patterns and stop of

operation can be set.

Forcible output
function

Switch output is turned on forcibly to check wiring connection and
initial operation of input unit.

0 point adjustment | Deviation of the display from o is corrected.

< Detailed setting mode >

Item Description
Flow direction Only bi—directional type, flow direction can be switched.
selection
CH2 function Sets the CH2 function.
selection Selects “Switch output”, "External input of auto reference”,

or "External input of integrated reset”.

Auto reference
function

When CH2 function selected external input of auto reference,
setting value of switch output can be taken by external input or
key operation.

Response time Sets the response time.

setting The response time can be selected from 20ms to 1280ms.
Display speed Change the speed of the displayed.
selection
Sub-display Change the indication of the sub—display.
selection Selects “Flow direction”, ”Flow rate unit”, or “Working fluid”.

Displayed color
selection

Displayed color can be changed.

Hysteresis fixed
value selection

Sets hysteresis of the window operation mode and the auto
reference mode. (8 steps)

Flow rate unit
selection

Flow rate unit can be changed.

Standard condition (ANR): Converted to volumetric flow at 20° C and
1 atmospheric pressure (101kPa).

Reference condition (NOR): Converted to volumetric flow at 0° C and
1 atmospheric pressure (101kPa)(calculation value)

Eco mode setting | Current consumption can be lowered.
When the product is left for 1 min. without any operation, it s shift

to eco mode.

Reset setting Return to default settings (factory settings)

(B)Setting method
®—1. Normal mode

<Changing Instantaneous flow rate display and integrated flow display>

<Instantaneous flow rate >

455

l . Press once

Display unit selection I
stantaneous tlow rat% display

Press M key once when Instantaneous flow

mL/min

--3

(Integrated flow) is displayed. Display unit

selection appears and the display blinks. Press

A or V key to choose display and decide
display by pressing M key once.

Integrated flow display (Unit :mL, L)

Un|t mL/min, L/min

1ab 17 MUCUD: 355
HERY R RN
l Press once Press simultane- Integration reset

—~ (confirmed) ously for 2 sec. Integration is reset when A and

<Integrated flow display >

< Peak hold function >
<Instantaneous flow rate display>

' mL/min
456",

l Press V and M
simultaneously

- | Peak hold is canceled when M kev is pressed.
/_‘ Peak hold display i

~N
' " '- mL/min
120 PER

l . Being held down

<Peak value displayed>

Press M key and V' simultaneously when
Instantaneous flow (Integrated flow) is displayed.

Peak hold appears on the display.
Peak value is displayed while A key is pressed

Bottom value is displayed while V' key is
pressed.

\ Being held down

< Bottom value displayed>

<Instantaneous flow rate display (key unlock)>

.-"E ( mL/mln ' { -' :‘ mL/'mln
P S P = a: Co

NG S ")
l Press once

Reset peak hold function. To instantaneous flow rate display |

When Instantaneous flow (Integrated flow) is

. . . displayed,
< Set point verification method>

<Instantaneous flow rate displav>

455 7,
l Being held down Being held down

CH 1 setting value is displayed while A key is
displayed.

CH 2 setting value is displayed while V' key is
pressed.

CHT1 data display CH2 data display
When CH1 selected window operation[1] When CH2 selected external input of integrated
reset.

<ON setting value >
' -' -‘ mL/m|n1

) o
I aD - L) L HC
¢Displays in tum ,\

Operation wave form
< OFF setting value >

-— L/min 1
] I iy

Can -r2

| To instantaneous flow rate display |

Separate

Note) This function is canceled when auto reference mode by external input is used.

<Key lock function >
Key lock

Press A key and V key simultaneously and
press M key for one second at the same time,
[Loc] appears and enters key lock condition.

.- mL/min
A0 --3

Press AVand M simultaneously for 1 sec.

<Instantaneous flow rate display (key lock)>

™ I mL/min
L[ ygE o,

At key lock condition, press AV and M
simultaneously for 3 seconds, [unL] appears and

L oc
Key unlock
<Instantaneous flow rate display (key lock)>

' '. .- mL/min
- -

g --

lPress AV and M simultaneously for 3sec.

key lock is canceled.

iy

<Instantaneous flow rate display (key unlock)>

Vkevs are held down for 2 sec.
mL .-' '-' '-' mL
LILSL 0368

LIy 000

' mL/min
me '"'l!.l --3

—>

Note: Integration is reset with the external input. See auto reference function.
Note: Integration is also reset or Integrating function display setting is keeping when power is
turned OFF.

Note: Keys are unlocked when the controller is shipped. Lock keys if necessary.
The key lock/unlock state is held even if power is turned OFF.
While key lock, all the operations are not accepted excluding the key lock
release operation.
While key lock, If the key is operated, it becomes a “Loc” display.



®—2. Standard setting mode
<How to enter to standard setting mode>

<Instantaneous flow rate display >

) '-.- mL/min
450 "%

g

< Switch output>
]
LI

l Press once

<Forcible output function>

Press M key for 3 seconds when Instantaneous

flow is displayed. Standard setting mode

appears. Press M key to change mode and

confirm mode by pressmg A key.

’1:855

Press once (Confirmed)

Press for 3 sec.
(The display blinks.)

\ 4

To switch output
setting display

Press once (Confirmed)

on

l Press once

<0 point adjustment>

arrn
(NN u]N)

AdJ

i Press once

|To instantaneous flow rate display |

<Switch output>

Having 2 pieces of switch output, 7 operation patterns and stop of operation

Press once (Confirmed)

—»(To 0 point adjustment

To forcible output
setting display

isetting display

< Setting of switch output function>

| Switch output setting display |

/‘iCHl operation mode change I

\

p— Choose CH1operation mode.
' '-' ' Press A or V key and choose desirable
L ' ' ' <. D : D operation mode and press M key to confirm.
< Switch output OFF> < Window operation [1]> < Window operation [2]>
- o o o | - e P - -
<“— ) ( o [
©
oty v O
<Integrated pulse > < Hysteresis operation [1]>
[ I g - -
[l T | [ [
oty0 ot 0
<Integrated output [2]> < Integrated output [1]> @Hysteresis operation [2]>
[ —| = —»
- -, - - a» o
. O )

W

Press once (Confirmed)

/—i CH1 ON/OFF data setting (window operation (D is chosen)

<ON value set>

<OFF value set>

( 4 m/min
-’

3.

D

—>

:‘ j U mL/min

g

Count UP
\ Count down

B Press once
Set SWItch ON/ OFF data. Press A key to count UP and V key for

count DOWN and press M key for confirmation.. Lower limit cannot be set
beyond upper limit. Please set upper limit first. When flow direction is one

way, the minus setting cannot be conducted..

J

can be set. IM Press once (CH1 confirmed)
Operation pattern Description Operation waveform v . —
Window operation[1] | The switch tums ON Histeresis set in fixed value separately | one operatlomode chenge (Set same 25 CH1) |
(Range inside ON) | when the level is within| ~ ON e T )
the designated flow orH \{ A NG Press once (Operation mode confirmed )
rate range. rornt—
g 1 L > | GH2 ON/OFF data setting (Set same as CH1) |
‘Lower Iimit‘ ‘ Upper limit ‘ Flow —
Window operation[2] | The switch turns ON ON Histeresis set in fixed value separately IM Press once (CH2 confirmed)
(Range outside ON) when the level is not /\ V : _
within the designated OFF | H | To instantaneous flow rate display |
flow rate range. | | >
L limit imit | FI . .
[Lowerimit] _[Upper mit|Flow| < gy itch output forcible ON mode>
Hysteresis ON when lower than Switch is forcibly set in ON mode.
operation[1] set point. Hyst.eresis ON | Forcible outout setting disola | CH1 is on while key is pressed.
(Flow rate small side | " be arbitrarily set. oFH P g display CH2 is on while key is pressed.(CH2 is canceled when e
ON) | | ., bv external inout is used.
>
-
‘ Lower Iim'rt‘ ‘ Upper limit | Flow ' ' ‘ ‘ IM‘
‘- — -
Hysteresis ON when higher than ’- ' ' ' E H E _’| To instantaneous flow set
operation[2] set point. Hysteresis ON Press once
. can be arbitrarily set. —
(Flow rate large side OFF DG D U U »
ON) 1 1 > L L
o r
Flow LIT 1 CHZ
Integrated output[1] | The switch tums ON
(ON when higher | at the set integrated ON '- L‘ ' 2
flow. — - Ind
. than sgt OF] | R > L ' ' ' T 8288
integration) >
s 7
N\
12
Integrated output[2] | The switch tums OFF D D U U -
(OFF when higher | at the set integrated ON > L ﬁ U L 8:8 E
flow. . .
. :han :Iet ) OFF| | - <0 point adjustment mode> Miment et degty
integration » . " Press simultaneousl
Integ flow | | O point adjustment | B e reagng) /
Integrated pulse The integrated pulse is D U D U D U D D U D U D U U
i ) ]
output curing oN domseo LIy Rdd UL ¢ Rdd
integration. See oFF — T LA 1Y
spe?iﬁcations for > m‘ Press once v [M Press once (confirm)
details on the pulse Pl rata Integ. flow - : —
output rate. 4}' To instantaneous flow |
Switch output OFF | Switch output OFF
witeh odted Adjust 0 point gap.. (Be sure to make flow rate 0 and take in offset value.)
Press A and V atthe same time and take in set value and confirm by M key.

Note: Hysteresis is provided on upper and lower limit of window operation automatically.

The hysteresis can be fixed in 8 steps. Refer to <Hysteresis fixed value selection>

in <Detailed setting mode>.

Note ) If the gap is more than = 10% [E 02] appears and offset value is cleared. Offset value is

_4_

arithmetic value. Therefore, it differs from actual flow rate value.



(®—3. Detailed setting mode
<How to enter to detailed setting mode>

<Instantaneous flow rate display >

' "-'- mL/min
- T, aEb

 --3

confirm.

At instantaneous flow rate display, press M
key for 8 sec. to enter to detailed setting mode.
Press M key to change mode and press A key to

Iw Press for 8 sec. (Indication blinks— Press continuously while CH1 display)

< Flow direction selection (Bi~ directional ty,

oe) ress once (Confirmed)

)
FLD ¢--3

—[ LHI

— \
l Press once

< Auto reference function>

—> To flow direction
setting display
Setting value
Press once (Confirmed)

)
QuEC TR

To auto reference

setting display

< Response time setting>

— \ .
l Setting value
Press once

Press once  (Confirmed)

5P

LSF’Ed

—> To response time

setting display

< Display speed selection >

— \ .
l Setting value
Press once

Press once  (Confirmed)

JC 111
L Ll d-5P

To display speed

< Sub~display selection>

— A .
Setting value
Press once

setting display

Press once (Confirmed)

FLO_ Sub

E— To sub—display

l ) Setting value
Press once

< Displayed color selection>

setting display

Press once (Confirmed)

- a@ @@
) QM Clor

To displayed color

—~ \ .
l Setting value
Press once

< Hysteresis fixed value selection>

setting display

Press once (Confirmed)

(
(_HYS

———— | To hysteresis fixed value

— \ .
Setting value
Press once

< Flow rate unit selection>

setting display

Press once (Confirmed)

AAr un

To flow rate unit

setting display

Setting value
Press once

< Eco mode setting>

Press once  (Confirmed)

CC
Qrr_ Efao

To eco mode

Setting value
Press once

v

<Reset setting>

setting display

Press once  (Confirmed)

CC
Qrr -~ese

To reset

l Press once

<Model number display >

setting display

Press once (Confirmed)

1
_u

AdJ

—»

To model number

v m] Press once

|To instantaneous flow rate display |

display

<Flow direction selection (only bi—directional type)>
Only bi—directional type, flow direction can be switched.

LCD indication
When reverse flow, —is

Flow direction Analog output feature

<Bidrectional> | indicated e I .
‘ -, - —

Cl]:]: - o - ' J J é‘s 12
2 2 P LY s
The arrow changes according to -FS. 0 FS.

flow direction (L/min)

< One—direction = (V) (mA)

[T icd i
=3
o

=] . = 33 12
3 2

[ L 4 ] 4 g1 4

/ i
I:} The arrow indication for forward 0 FS.

direction

(L/min)
< One—direction (V) (mA
Reverse) o - 5 20
= . = 'E -' 33 12
[ 1 g
& == E
/4 &1 4
CZI The arrow indication for 0 FS. I
reverse direction (L/min)

Setting of flow direction

| Flow direction setting display

/‘I Setting of flow direction i
Nl .
0

Determine flow direction..

Press A key or V key to select flow direction.
Press M key to set.

< Bi-direction>

» D@(% =

I_ iiy i1 € 1@ Vi

N
s ity gy

; ]
Y,

(o= Note )Note: When flow direction is changed, other setting
Press once  (Confirmed) value as follow is cleared. Please make sure to set flow

direction first.

| To instantaneous flow rate |

Switch setting/zero adjusting value/integrated flow
value/external input mode

< Auto reference function>
When CH2 function selected external input of auto reference, setting value
of switch output can be taken by external input or key operation.The setting
value can be automatically changed when workpiece is changed for example.
The set point takes the flow rate when external input is turned on (or key
operation). When auto reference is executed, the switch setting of CH2
becomes invalid.

Input Operation Description Operation waveform
point mode
More than input| ON when higher than input ON|
value point. oFF
ON Set-point=input point A >
1 [Input point] Flow
point  [More than input| OFF when higher than input ON| =——
value point.
OFF Set—point=input point OFF] A .
‘Input point‘ FIv:;v
More than  [ON when higher than centre ON
center value of | value of two input points 1 : —
two points | Set—point= OFF| :—j‘_ﬂ Flow
ON (input point1+input point2)/2 [ noul point 1| finput point 2 "
More than |OFF when higher than centre  |ONT *
center value |value of two input points OFF_:—_’E__
Of two pints | Set—point= %‘\ﬂb
OFF (input point1+input point2)/2 [ nputpoint 1 | [Input pioint 2 |
2 Within two  [ON when flow rate level is ON
points points value |within two input points.
ON Setpoint1=input point 1 DFF] by A Flow
Setpoint2=input point 2 '
Input pioint 2
Within two | OFF when flow rate level is oN
points value |within two input points.
OFF Setpoint1=input point 1 OF Flow
Setpoint2=input point 2
Input point 1 Input point 2




< Setting of response time>

Setting of auto reference

| Response time setting display |

Press A or V key to select response time.

Press M key to set.

| Auto reference setting display | [Setting of response time Indication | Response time
/—|Setting of CH2 function | ~ ' n] ( SP 1 50msec
Press A or V key to select CH2 function. CU D@ U S P C SP 2 80msec
@D, D<:> - = Press Mkey to st = = d SP 3 120msec
M ML I_Hl_ @ i GD U[] zi ;1 iggmsec
—> —> msec
_ gﬂ ||e—"" < EU Uj { SP 6 800msec
< External input of @ SP 7 1500meen
< Auto reference > < Switch output> 0 integrated reset> — Note) The response time is_only
8% - Q: [g g:) —p F D - l Press once (confirmed) reference use. The actual
D DD D DZD M — 0 DD L D | To instantaneous flow rate display | response time differs by the
\ j piping. Condition.

U

Press once (confirmed

[

Press once (conﬁrmec‘r

v |To setting of CH2 switch output | To instantaneous flow rate display |

Reference method selection

Setting of display s

Press once (confimed) < Setting of display speed >

Display speed setting display |

peed I

(Key operation / External input)

/{

<Key operation> < External input >

B>

JC M
CJU

d-5P

?@ME;E; RrEF

@M%ﬁ [EJ A-EF

—>
‘_
U

Press once (confirmed)

\4

Press A or V key to select display speed.\

Press M key to set.

< 250msec> <500msec> < 1000msec>
2]
IC A a%mjaj@j ann
Coulsl JuulgliuuuF

<1 point > <2 points>

\_

©

UiﬁDDDU

I bukk

ol

butk

atle

(‘npu‘t point selection I r

V

Press once (confirmed)

|To instantaneous flow rate display

Press once (confirmed) Press once (confirmed)

W

L

\4

<Setting of sub-display >

/iOperation mode selection (2—points)

|Sub—disp|ay setting display |

2.0

Setting of sub—display I

C=r __r-

Operation mode selection (1-point)
(.
- o
( N
more than input value ON> more than input value OFF
an an — an o

Press A or V key to select sub—display. \

N

/

g
<More than center value <More th I D Press M key to set.
of two points ON> ofoi:::o pi?n(ffsen(;::ﬁ * DD D@ @ S o .D
—»
g: < |¢ L= CU < Flow direction> < Flow rate unit> <Working fluid >
ot {0 gt e C) = - gbﬁk rOc
— Press once (confirmed)_ <Within twotints value <Within two points value D L @ M D U U = T@T QDU D U J
m M OFF © ON r
v = 0 >
|To instantaneous flow ratel t—||= L | e : GD CU k @
™ ™ mL/min K ’ / —
U‘ &' b H'. E F l Press once (confirmed)

How to take set point by key operation
1 point input : The set point takes the flow rate when press V  key for 2 sec.

To instantaneous flow rate display |

=2 point input : The upper limit takes the flow rate when press A key for 2 sec.

The lower limit takes the flow rate when press V key for 2 sec.
= After taking, the set point is displayed.

<Setting of display color>

| Display color setting display | Depending on CH1, CH2 switch condition, the display color of

main display and sub—display changes.

/‘Setting of display color I

Press A or V keyto selectdisplaycolh

DD « gDU DD ~ Press M key to set.
How to take set point by external input == LLOr”,
*1 point input : The set point takes the flow rate when external input is turned <RedwhenON> <GreenwhenON>  <Always red> <Always Green>
on (keep approx. 40msec.). (Green when OFF) — (Red when OFF) @ O
=2 points input : The set point takes the flow rate when external input is turned - @ ! | @ DD
on (keep approx. 40msec.). The big and small relations between latest two g @ﬁ <« _| < @ flee g d |€— JHD @ M
points are compared. The upper limit and lower limit are distinguished A | — W T
automatically.
(eg) Input point(mL/min) Lower limit(mL/min) Upper limit(mL/min) k @ j
Initial value 0 0 —
1st 123 0 123 v M Press once (confirmed)
2nd 234 123 234 | To instantaneous flow rate display |
3rd 45 45 234
4th 345 45 345 ™ ™ \mL/min
5th 456 345 456 L L -

The initial point is zero for upper and lower limit.
After taking, the set point is displayed. Also the pulse(ON/OFF) is output
from CH1 for the taking confirmation.
=The set point value is cleared if power is turned OFF.

(=

-
rd

Main display shows the state

of CH1.

Sub display shows the state

of CH2



<Hysteresis fixed value selection>

| Hysteresis fixed value setting display |

<Model number display >

| Model number display |

Model number display I

Conduct model number display and setting value display

/—| Hysteresis fixed value selection !

(
( HYS

< Approx. 2%F.S>

< Approx. 1%F.S.>

When window operation or auto reference is selectt d\
Press A or V key to select hysteresis fixed value.
Press M key to set.

< Approx. 8%F.S.>

papanen e

NINYNIN]

@A
> Vil ... >
U 004@
Al @ T
\_ B

<Model number> 4~ <Full scale flow rate > <Flow rate unit & flow direction>

~

\_

<{Working fluid> <Switch output>
Ai: AirN2 N : NPN output
P : PNP output

':'-"-' mL/min S5 q
AULLA A< AAFC ¢--3
7

mtym

@A <0 point adjustment value >

1
L RdJ

4

J

l Press once. (Confiremd)

|To instantaneous flow rate display |

<Setting of flow rate unit>

| Flow rate unit setting display |Press A or V key to select flow rate unit.

- - 1 Press M key to set.
Setting of flow rate unit

l Press once

|To instantaneous flow rate display |

®Troubleshooting
<Error displays and corrective action>

Error indication

Cause

Corrective action

ANR:20°C1 atmospheric pressure conversion> <NOR:0°C1 atmospheric pressure conversion

ESEUJDDUHD un .k

AOr un &

1

uc

The flow rate is not reset
within the rating at zero
adjusting

Please check that fluid doesn’ t
flow at the time of zero
adjustment setting.

rJ

[l

l M Press once.
(Confiremd)

|To instantaneous flow rate displayl

<Setting of Eco mode>

|Eco mode setting display

] Press Mkey to set.

Note: NOR display is calculation value. At
factory shipment, the adjustment and inspection
is done at ANR condition.

| Press A or V key to select eco mode.

Ul

An error occurred during
EEPROM reading or writing.

Tum power ON again..

If it does not retum to normal
condition, please contact nearest
PISCO sales office.

i

i

An error occurred during
memory reading or writing.

Tum power ON again..

If it does not retum to normal
condition, please contact nearest
PISCO sales office.

Setting of Eco mode )

-
am
-

Reading exceeds the upper
limit of detection range.

Reduce the instantaneous flow
within the flow range.

Sensor chip is broken

Turmn power ON again..

If it does not return to normal
condition, please contact nearest
PISCO sales office.

<Eco mode OFF> <Eco mode ON>
EF
@, a» @D, @,
OFr Efaltl O Elo
l M Press once. (Confirmed)
Approx. 1 minute later
Nl L

' mL/min

0 --3

—>

45

Eco mode ON : If any key is not carried out for approx. 1 min, the display is turned off and “L “ appears.

Press any key to show the indication.

< Reset to the initial setting >
Press A or V
Press M key to set.

| Reset setting display |

key to select reset setting.

Reset setting I

<Reset is executed>

< Reset is not executed >
—»
<«

=

M ~ESE

_CrC

l Press once. (Confirmed)

|To instantaneous flow rate displayl

o

r-

Reading exceeds the lower
limit of detection range.

Increase the instantaneous flow
within the flow range.

Sensor chip is broken

Turmn power ON again..

If it does not return to normal
condition, please contact nearest
PISCO sales office.

Switch output

indicator is blinking

Switch output over current
protection circuit is

Check whether
exceeds the rating,

load current
correctly

. activated connect the controller, and tumn
(No switch output) X
power ON again.
<Troubleshooting >
Trouble Cause Corrective action
Breakage of wire. Recheck/repair external wiring.
. Connect the rated power source
Wrong connection of power source.
. correctly.
Mo flow display Ke FUS20 main body and cabl
(No analog output) Malfunction caused by noise. eep main body and cable

away from noise source.

Output circuit is broken.

Replace FUS20

FUS20 is broken

Replace FUS20

Flow display remains 0.

Remove foreign matter and install

reach 0. (Analog output
does not make 1V or 3V)

(Analog output remains Flow path clogged by foreign matter. fiter at primary side of FUS20,
1V or 3V)
Flow disnlay d " Leakage Check and correct piping

ow dispiay does no Foreign matter sticking to sensor chip. Replace FUS20.

Malfunction caused by noise.

Keep FUS20 main body and cable
away from the noise source.

Sensor chip is broken.

Replace FUS20.

Foreign matter sticking to sensor chip.

Replace FUS20

Malfunction caused by noise.

Keep FUS20 main body and cable
away from the noise source.

Setting at shipping out of factory
Item Setting at shipping out of factory Analog output is  not
Switch out put OFF within standard value
Zero adjustment value Zero
Integrating flow rate value Zero

Flow direction (bi—directional type only)

Bi—directional type: Bi-direction
One—directional type: One—direction

Flow display is not stable.

Pulsation of air

Reduce pulsation by installing tank,
etc.

Change the response time.

Change the display speed.

Increase the hysteresis.

Fault in power source (not enough

voltage/capacity)

Supply rated voltage.
Provide power source with enough
capacity.

Malfunction caused by noise.

Keep FUS20 main body and cable
away from noise source.

Auto reference (CH2 setting) Switch output (Analog output is not
Response time SP1(50msec) stable. Output is

Display speed 250msec chattering)
Sub-display Flow direction display

Displayed color Red when ON. Green when OFF.

Hysteresis 1%FS It doesn’ t move at power
Flow rate unit ANR

Eco mode OFF supply on by abnormal

display.

It tumed on power with the button had

been pushed.

The power supply is put again
without pushing the button.
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@ Specifications

ull scale flow rate note)l 0.5 1 L/min 2 5 10 20 50 100 200
Descriptions L/min L/min L/min L/min L/min L/min L/min L/min L/min
4 ¢ 4 quick fitting [ ] [ ) (] [ J [ [ J
. . 6 ¢ 6 quick fitting (] [ (] @ [ ] [ J [ ]
Connection size - —
8 @ 8 quick fitting [ ) [ ) (]
10 ® 10quick fitting [ ) [ ] ()
Type of display 4 digits+ 4 digits 2 colors LCD
0~ 0~ 0o~ O~ o~ 0~ o~ 0~ 0o~
F 500 1000 2.00 5.00 10.00 20.0 50.0 100.0 200
. mL/min | mL/min L/min L/min L/min L/min L/min L/min L/min
Flow rate display Flow rate —|:5/00 —1600 —/2.00 —/5.00 —1/0.00 —/20.0 —/50.0 —1/00.0 —/200
Note 1, 2 range - - - - - ~ ~ _ -
R 500 1000 2.00 5.00 10.00 20.0 50.0 100.0 200
mL/min [ mL/min L/min L/min L/min L/min L/min L/min L/min
Display resolution ImL/min 0.01L/min 0.1L/min 1L/min
Display range 9999999mL 99999.99L 999999 9L 9999999L
Integrating function Display resolution 1mL 0.01L 0.1L 1L
Note)s, 7 Integrating pulse | 5\ | 4o | 002t | 005L | oL 0.2L 0.5L 1L 2L
output rate
Working fluid Note) 4 | Clean air(JIS B 8392-1.1.1~5.6.2), Compressed air(JIS B 8392-1.1.1~1.6.2) . N,gas
" Maximum working pressure 0.7MPa
éﬂ é Minimum working pressure -0.09MPa
g g Withstanding pressure 1MPa
°© Ambient temperature / humidity 0~50°C, 90%RH or less
Working fluid temperature 0~50°C (No freezing )
Accuracy assurance range 3~ 100%F.S.
§ Linearity (display / analog output) + 3%F.S. or less (25°C, 1 atmospheric pressure)
:3; Pressure characteristics +5%F.S. or less (-0.09~0.7Mpa,25°C,1 atmospheric pressure criteria)
- Temperature characteristics +0.2%F.S./°CLLTF (15 to 35° C, 25° C criteria)
Repeatability (Repeat accuracy) + 1%F.S. or less
Response time Note)5 50ms or less
. N 2 points (NPN open collector output, 50mA or less, voltage drop 2.4V or less)
= Switch output -
a P 2 points (PNP open collector output, 50mA or less, voltage drop 2.4V or less)
g A \Y 1 point (1 to 5V voltage output and connected load impedance 50k Q and over)
nalog output - -
A 1 point (4 to 20mA current output and connected load impedance 300Q or less)
Power supply voltage Note)6 v DO12—24V (10.8~264V)
A DC24V (21.6~26.4V)
Current consumption Note)8 50mA or less
Lead wire ® 3.7 AWG26 equivalent X 5 cores(connector),Outside diameter of insulator is ® 1.0
Functions Flow rate display, flow rate display—peak hold, switch output and analog output
5 Installation attitude Both vertical and horizontal
£ Strait piping section Not required
Protective structure IEC standards IP40
. . . Power supply and switch output reverse connection protections, and switch output
Protective circuit Note)9 . . .
load short—circuit protection
EMC instruction Acceptable goods

Notel: Converted to volumetric flow at 20°C and 1 atmospheric pressure (101kPa)
Note2: Flow late display is only the read within rough=+1%F.S. Therefore, the value differs from accuracy assurance range.
Note3: Integrated flow display is reference value.

Note4: When using compressed air, use clean air complying with JIS B 8392-1:2003 class over 1.1.1 to 1.6.2. Compressed air from the compressor contains drainage (water, oxidized oil,
foreign matter, etc.). Install a filter (filtration rating : 5um), air dryer (minimum pressure dew point 10°C or less) and oil mist filter(maximum oil concentration 0.1mg/m®) on the primary

side of the product to maintain product function.
When using for purposes other than compressed air, use dry gas that does not contain corrosive elements such as chlorine, sulfur or acids, and clean gas that does not contain dust

or oil mist.
Note5: The response time can be selected from 50ms to 1500ms (7 steps).
Note6:Power supply specification vary depending on voltage output type and current output type.
Note7: Integrated flow value is reset by turning power off.
Note8: Current consumption is characteristics 24VDC and no load. It is changed by load. Please note it.
Note9: This product’s protective circuit is effective only for specific incorrect connections and load short-circuits. It does not necessarily provide protection for all incorrect connections.



®Dimensions

Flow sensor (No needle valve )

Model: FUS20-0010-0O00-0O000O

Ch

Flow sensor (Built=in needle valve)

Model: FUS20-O0O0-0O00-0O000N

15 ©
M ! T T
I
‘ =
I
i — - |
- _ B
f - »
™ | —
e | |© z
ay | fe} —
& P ° =
‘ © = <
2-93. 4 (Through) 2t ™ -
L1 55 L1 17
2-03 . 4 (Through) 2v -
‘ 55 T
; C:i\\ {[H = $ L1 80 L1
N o
A4 | ‘
! N
| i -
15.5 2-M3x0.5Depth5 T/~ ;’TA\’ ””””” ~ %L O;$
OOuter dimensions of fittings and other dimesnions(L1, H1, H2, H3, H4) i
54 55 o8 910 15.5 2-M3X0.5Depth 5
$9.95 $9.95 | @g15.6 @17~
@ 4 : — —
-~ 76 o 28 7 210 —
Tl o ~ = ‘ -
L1 s - @
[19)
— ©| — o N =
== i © I | <
AT T Il
Ll \ldéw/ L v V
H1 37 43
H2 8.5 13
H3 24 .2 30.2
H4 7 23
Option parts outer dimensions
Model: FUS20-B1 Model: FUS20-C50]
55 L 25
Max. 30 . .
Connector cover Hal o Half stripped wire
N lalogen ree
Q_ %We = (Material : EPDM) electric wire
[so]
7
5 , |
— «© | Heat contracting
V. - - tube 5
Model L dimesnion
FUS20-C51 1040420
5 FUS20-C53 | 304020
Model: FUS20-P Model :FUS20-PN
78 i Panel cutting dimension ZZ : Panel cutting dimension
g l | < Single mount > N < Single mount>
. ‘ 57 .55 ) T4 . 5%0.5
f © : ‘ © :
it | || | o) 4-MAX R 5| =g e e (7] ,”H} oo 4-MAXRI z
2|8 ° BEBH s 51 e N
oy @ ‘ — Q,
oy M3X05) X 2-fixing screw (MSXO.S))
Xing screw . Ti ing t 0.06N. PR
(Tightening torque 0.06N.m) < Sticking mount> Panel holder covgmn'ng orae " < < St7|jk|r15g mount >
Panel holder cover 57 . 5% Panel Stopper % B : :
Panel Stopper <, ‘
| h—ﬂ
< m r}ﬂ—h i Y m’ h 4-MAX R1 — W{I{l M }PJ 2 N 4-MAX R1
vy T m m = = ‘ LU R =
™ E_xj &‘% £ _ = -
\ I E] I o :
%HE e N }Iﬂi S 15 G J >
. f Panel Holder a
&
15 Panel Holder 0 LO
o
| | OEach part (H1, H2) dimension with fittings &
OEach part (H1, H2) dimension with fittings
> 4 6 8 10
¢4 ¢6 ®8 @10 ¢ ¢ ¢ ¢
oy 285 300 H1 285 300
: - X Thickness of the panel that H2 405 465 N T
H2 405 465 can be installed 08-6mm. X Thickness of the panel that can be

installed :0.8-6mm.
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®@How to order

Discrete option model

FUS20| —
)
({)Option
B1 Bracket
C51 Connecter cable 1m
C53 Connecter cable 3m
P Panel mount kit set
(for No needle valve type)
PN Panel mount kit set

(for built in needle valve)

NIHON PISCO CO,, Ltd.

3884-1 MINAMIMINOWA, KAMIINA, NAGANO-PREF., 399-4588 JAPAN

TEL :+81-(0)265-76-7751

E—mail :intl@pisco.co,jp

FAX: :+81-(0)265-76-773305

We reserve the right to change dimensions, specifications and design without notice.

(DOutput type (@Analog output type @Flow direction @Flow rate range (full scale flow rate)
N Integrated indicator type \Y% Voltage output(1-5V) 500 mL/min 200 20 L/min
Switch output(NPN): 2points F Bi-directional 005
Analog output: 1point A Current output(4-20mA) R One—directional 010 1 L/min 500 50 L/min
P Integrated indicator type 2 L/min 101 100 L/min
Switch output(PNP): 2points 020
Analog output: 1point 050 5 L/min 201 200 L/min
100 10 L/min
BPort size (®Cable (DBracket Needle Valve
4 Quick fitting ¢ 4 Blank None Blank None Blank None
6 Quick fitting 6 1 1m B With bracket N Built in needle valve
8 Quick fitting ¢ 8 3 3m P Panel mount
10 Quick fitting 10 Kit set

Issued:2011.6.22




