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PISCO. INSTRUCTION MANUAL I[Full version] c gg

Dual 2-color display Digital Flow Sensor 21

HIR0096-02

Getting Started

Thank you for purchasing PISCO product.

Please be sure to read this User's Manual before using this item in order to make sure the safety. Please keep this manual handy with care, so
that you can refer to it whenever necessary. Common Safety Instructions for PISCO products are listed in our product catalog. Please read it
before using this product. Instructions on this manual and our catalog are about general matters. Consult with PISCO for any other usage.

A\ Safety Instructions

This safety instructions aims to prevent personal injury and ISO 4414 : Pneumatic fluid power...General rules and safety requirements for
damage to properties by requiring proper use of PISCO systems and their components.
products. Be certain to follow ISO 4414 and JIS B 8370. JIS B 8370 : General rules and safety requirements for systems and their components.

This safety instructions is classified into "Danger", "Warning" and "Caution" depending on the degree of danger or
damages caused by improper use of PISCO products.

A Danger Hazardous conditions. It can cause death or serious personal injury.

Aw = Hazardous conditions depending on usages. Improper use of PISCO products can cause death or serious
arnlng personal injury.

ﬁ C t Hazardous conditions depending on usages. Improper use of PISCO products can cause personal injury or
aution damages to properties.

%) PISCO products are designed and manufactured for use in general industrial machines. Be sure to read and follow the instructions.

- Never vacuum up inflammable, explosive gases. Never use the product in the potentially flammable atmosphere, such as inflammable or
explosive gas. If not, it may cause explosion or fire.

/\ Warning

- As it does not comply with Japanese Measurement Law and equivalent regulations in other countries, do not use for commercial transactions.

- Use dry gas which does not contain corrosive elements such as chlorine, sulfur or acids, and which is clean and does not contain dust or oil
mist. Depending on the fluid, retaining the fluid for a long time could adversely affect the performance. Do not seal the fluid in the pipe for
long periods of time. If this product is contaminated by foreign objects (dust and water drops inside piping, oil mist, etc.), the accuracy and
control performance may deteriorate and cause failure. If it may be contaminated by foreign objects, attach a filter, air dryer and oil mist filter
on the primary side (upstream) of this product.

- This product may malfunction and result in failure due to grease on the valve, diffused oil, and abrasion powder generated from the valve.
When using a valve on the primary side of this product, use a valve with oil-free specification and attach a filter.

- Faults could result if the liquefied gas enters this product. When using the product with liquefied gases such as carbon dioxide, always
vaporize the gas.

/\ Caution

- Do not use the product out of the measured flow range in the specification, although the product does not get damaged by temporal flow
rate up to about twice as large as the specification value.
- Using the product above max. operating pressure, below min. operating pressure or out of the measured flow range may cause failures.
If the product is energized under a vacuum of 0.09 MPa or less, the heat dissipation from the sensor will be poor, leading to deterioration of the
sensor. In addition, even within the specified pressure range, depending on the pressure conditions on the primary and secondary sides of the
product, excessive flow may occur and the sensor inside the product may malfunction. Install a bypass circuit or a throttle to prevent excessive
flow from flowing into the product. Please be noted that overflow is likely to occur especially when using the product at high pressure.
- The needle valve in this product allows leakage to some extent. The needle valve cannot be used as the stop valve that leakage is required to be zero.
- The flow path is not completely free of dust generation. A hollow fiber membrane filter (MFU series) should be used in circuits where dust
generation could be a problem.
- Please note the followings when using the product for suction verification.
(1). Install an air filter upstream of the intake side to prevent the entry of foreign matter.
(2). Use the product under conditions where no condensation occurs in the piping, taking into account the dew point of the atmosphere
and the ambient temperature around the product.
(3). Do not bend the tube near the push-in fitting when using it for vacuum applications such as air intake. If stress is applied to the tube
near the push-in fitting, place the insert ring into the tube edge and then insert it into the push-in fitting.
(4). When the sensor for suction verification is replaced from the pressure sensor

) ) i - Pressure sensor (switch) Flow sensor (switch)
(switch) to the flow sensor (switch), the theory of sensor output (switch output) is S| Above setting value ON Below setting value ON
reversed as in the right figure. Care must be taken since change and modification 3 ON | ——— et ON
of sequence program of PLC are required. If source pressure/vacuum is not E:)
supplied when equipment power turned on, take necessary treatment to prevent 5| _____ | __ ... OFF OFF
problems in sequence program, etc., of PLC since flow sensor (switch) maintains S | Atmospheric  High vacuum| 0 Flow side Large flow

0 |pressure side  side side

[flow rate 0] = [sensor output (switch output) ON].
(5). Select the flow rate range based on the operating vacuum pressure and suction nozzle diameter. Response speed may be delayed by
the piping volume between the suction nozzle and this product. In this case, take measures such as reducing the volume.
- The case is made of resin. Do not use solvents, alcohol, and cleaning detergents to clean this product because the resin could absorb these
chemicals. Wipe off dirt with a rag soaked in a diluted neutral detergent solution and wrung out well.
- It is recommended to verify the flow rate accuracy periodically. Depending on the customer's use environment and condition, the accuracy
may fluctuate from the initial performance. Also, if used for a long time, the accuracy may fluctuate due to sensor chip deterioration.

-1-



Dual 2-color display Digital Flow Sensor 21 INSTRUCTION MANUAL

I Specifications

Flow rate range code 005 010 020 050 100 200 500 101 201
Flow direction F Uni-direction
R Bi-direction
F 15~500 30~1000 0.06~2.00 | 0.15~5.00 | 0.30~10.00| 0.6~20.0 1.5~50.0 3.0~100.0 6~200
Measured flow m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
range -500~-15, | -1000~-30, |-2.00~-0.06,|-5.00~-0.15,|-10.00~-0.30,| -20.0~-0.6, | -50.0~-1.5, |-100.0~-3.0,| -200~-6,
(3%1) R 15~500 30~1000 0.06~2.00 | 0.15~5.00 | 0.30~10.00| 0.6~20.0 1.5~50.0 3.0~100.0 6~200
m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
Display type 4 digits + 4 digits, 2 color LCD
-49~549 -99~1099 | -0.19~2.19 | -0.49~5.49 |-0.99~10.99| -1.9~21.9 | -4.9~54.9 | -9.9~109.9 | -19~219
F!OW fate F m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
(‘f;‘zﬁ"ay el . -549~549 |-1099~1099| -2.19~2.19 | -5.49~5.49 |-10.99~10.99] -21.9~21.9 | -54.9~54.9 |-109.9~109.9| -219~219
m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
Integration Display range 0~19999999m2 0.00~199999.992 0.0~1+999999.98 0~199999998
display (¥3)  |Pulse outputrate] 5m@ | 10me 0.026 | 0058 [ 0.2 020 [ o052 | 18 28
Fluid medium Clean air(JIS B 8392-1:2012 1.1.1~5.6.2), Compressed air (JIS B 8392-1:2012 1.1.1~1.6.2), Nitrogen gas
. (%4) Argon, carbon dioxide, gas mixture (argon + carbon dioxide)
Operating 5 -
conditions Temp. range 0 ~ 50°C(No dew condensation)
Pressure range -0.09~0.75MPa
Pressure proof 1MPa
Operating ambient temp. and humidity 0 ~ 50°C, 90%RH or less
Storage temperature -10 ~ 60°C

Accuracy (3%6)

+3% F.S. or less (Open to air at secondary side) (Scope of warranty depends on the "Measured flow rate range")

Repeatability (3%7)

+1% F.S. or less (Open to air at secondary side)

Accuracy (3%5)
(Fluid: dry air)

Temperature characteristics

Max. £0.2%F.S./°C (15 to 35°C, 25°C criteria)

Pressure
characteristics

+5%F.S.or less

+5%F.S.or less (Criteria: Open to air at secondary side) (Crtriz: 0.35MPa)

Response time(3%8)

50 msec. or less (Response time setting : OFF)

il @i NV/NVC/NA/NAC NPN open collector output (50mA or less, voltage drop 2.4V or less)
PV/PVC/PA/PAC PNP open collector output (50mA or less, voltage drop 2.4V or less)
Analog output  |[NV/NVC/PV/PVC 1 to 5V voltage output and connected load impedance 50kQ and over
(%9) NA/NAC/PA/PAC 4 to 20mA current output and connected load impedance 0 - 300Q
Power supply  |NV/NVC/PV/PVC 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less
voltage(**10) NA/NAC/PA/PAC 24 VDC (21.6 to 26.4 V) ripple rate 1% or less

Current consumption(311)

45 mA or less

Lead wire

23.7, AWG26 equivalent x 5 cores (connector), Outside diameter of insulator 1.0

Functions(¥12)

(1) Gas type switching, (2) setting copy function, (3) flow rate integration, (4) peak hold, etc.

Protective structure

IEC standards IP40 equivalent

Protective circuit(*¢13)

Power supply and switch output reverse connection protections, and switch output load short-circuit protection

Vibration resistance

10 to 150 Hz, max. 100 m/s2, XYZ direction, for 2 hours respectively

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Installation orientation(#14)

Both vertical and horizontal

Installation

Straight piping part(¥15)

Not required

%1) The value converted from mass flow rate to volumetric flow rate at standard condition (20°C, 1 barometric pressure (101 kPa), relative humidity 65%).
(For gas other than air, 20°C, 1 barometric pressure (101 kPa), relative humidity 0%)
%2) The displays of each flow rate are as shown below.

Uni-directio

Bi-direction

[Lo]display [0/ display Measured flow range [Hi]display
/_Aﬁ /—A;
L | |- | | |
n T T T T T T
-10 101 3 100% 110%
[Lo/display Measured flow range [0]display Measured flow range [Hi] display
T o Pl i
! I Ll I I
T T T 1T T T T
-110% -100% 3 101 3 100% 110%

%3) The integrating flow is a calculated (reference) value. When using the integrated value saving function, be careful so that the number of times the data saved
does not exceed the number of access to the storage element (the limit is 1 million times). (Changes in various settings are also counted in the accesses

count.)

Times saved =

Usage time
5 minutes

<1 million times

When instantaneous flow rate is below 1%, it is not counted as integrated flow rate.

%4) Use dry gas which does not contain corrosive elements such as chlorine, sulfur or acids, and clean gas which does not contain dust or oil mist. When using
compressed air, use clean air that complies with JIS B 8392-1:2012 Class 1.1.1 to 1.6.2. Compressed air from the compressor contains drain (water, oil
oxide, foreign substances, etc.). To maintain the function of this product, install a filter, air dryer (min. pressure dew point 10°C or less), and oil mist filter (max.
oil content concentration 0.1 mg/m3) on the primary side (upstream side) of this product.

<Recommended circuit>

Air pressure
source

Air dryer

Filter Qil mist filter

Flow rate sensor
Regulator

FUS21 series

%5) Compressed air is used for adjustment and inspection of this product. Accuracy for gas types other than air is only a guide.
%6) The accuracy is based on the manufacturer's basic flow rate mater. It does not show absolute accuracy.
Repeatability, temperature characteristics, and pressure characteristics are not included in accuracy =3% F.S.
Consider them separately according to the operating environment and operating conditions.
%7) Repeatability over a short period of time. Changes over time are not included.
%8) Actual response time may differ depending on piping conditions. Setting response time can be selected between 50 msec. and 1.5 sec.
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PISCO.

39) Output impedance of analog voltage output type is 1kQ. In the case impedance of connected load is low, the output value and error increase. Check the
margin of connected load before using the product.

%10) The power supply voltage specifications differ for the voltage output type and the current output type.

%11) Current when 24 VDC is connected and no load is applied. The current consumption will vary depending on how the load is connected.

%12) Gas can be switched to argon, carbon dioxide, argon 80% + carbon dioxide 20% with the gas switching function. The full-scale flow rate becomes half of
the flow rate range after switching to carbon dioxide gas. Also, an output type can be selected for analog output.

Gas type Flow Measured flow range
P direction 005 010 020 050 100 200 500 101 201
- Air Uni- 15~500 30~1000 0.06~2.00 | 0.15~5.00 | 0.30~10.00 | 0.6~20.0 1.5~50.0 3.0~100.0 6~200
- Nitrogen direction|  m&/min m&/min 2/min £/min 2/min 2/min 2/min 2/min 2/min
- Argon -500~-15 -1000~-30 |-2.00~-0.06 | -5.00~-0.15|-10.00~-0.30| -20.0~-0.6 | -50.0~-1.5 | -100.0~-3.0 -200~-6
- Argon 80% + Bi- m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
Carbon dioxide | direction|  15~500 30~1000 | 0.06~2.00 | 0.15~5.00 | 0.30~10.00 | 0.6~20.0 | 1.5~50.0 | 3.0~100.0 6~200
20% m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
Uni- 15~250 30~500 0.06~1.00 | 0.15~2.50 | 0.30~5.00 0.6~10.0 1.5~25.0 3.0~50.0 6~100
direction| m&/min m&/min 2/min £2/min 2/min 2/min 2/min 2/min 2/min
- Carbon dioxide -250~-15 -500~-30 |-1.00~-0.06 |-2.50~-0.15|-5.00~-0.30 | -10.0~-0.6 | -25.0~-1.5 | -50.0~-3.0 -100~-6
Bi- m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
direction|  15~250 30~500 0.06~1.00 | 0.15~2.50 | 0.30~5.00 0.6~10.0 1.5~25.0 3.0~50.0 6~100
m&/min m&/min 2/min 2/min 2/min 2/min 2/min 2/min 2/min
3 Analog output
ow
Gas type aliesien Output type A Output type B
Voltage Current Voltage Current
.. |Uni-direction 1~3V 4~12mA
- Carbon dioxide Bi-direction BV B-16mA 1~5V 4~20mA

The "Copy function" option can be selected at "Output specifications" in the model designation. Note that the "External input" function is not available on models
with "Setting copy function".

%13) The protection circuit of this product is effective only for specific error connections and load short-circuit. It is not designed to protect from any error
connections.

%14) This product measures the change in heat distribution caused by the fluid flow. When this product is mounted in vertical orientation, convection flow can
influence heat distribution and cause the zero point to deviate.

%15) Accuracy may be affected by the piping conditions. For more accurate measurement, provide a straight pipe section 10 times as long as the pipe inner
diameter.

I Installation Environment

/\ Warning

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

- Please do not install the product where moisture, salt, dust or swarf is contained, or where pressurized, or depressurized, neither. The
protective structure of this product is equivalent to IP40. This product cannot be used in a place where the temperature changes rapidly or
in an environment with high humidity, as condensation may cause damage inside the main unit.

A Caution

- Always perform piping and installation before wiring.
- Please flash the pipe by air blow to remove foreign substances and swarf before piping. Foreign materials or swarf inside piping may
damage rectification plate and platinum sensor.

- Be sure to insert the tube securely and pull the tube to make sure it will not come off. Cut the tube at a right angle with a tube cutter before
use.

- After piping, make sure there are no gas leaks.

- Do not install a pressure reducing valve (regulator), solenoid valve, etc. immediately before this product. This may cause deflection of the
flow and lead to errors. If necessary, install a straight pipe section.

- When performing a leakage test on a piping, make sure that the leak detection liquid does not enter the case.

- Do not turn the fitting while applying fluid pressure on this product.

-The main unit can be installed vertically or horizontally, but the flow rate may vary depending on the installing position and piping conditions.

- Self-heat generation of each product can cause the temperature of product main body to rise, promoting characteristic changes and resin
material changes. When placing them side by side, leave a space for 10 mm or more between them.

- Since liquid crystal is used on the flow rate display part, it may be hard to read in certain angles.

- Do not turn the knob of the needle valve with excessive force (0.05 N - m or less). Also, do not adjust the needle by picking the lock nut.
Doing so may cause galling or damage to the needle.

- Do not overly tighten the knob of the needle valve. If it is tightened too tightly when fully-closed, the setting flow rate may fluctuate.

- Make sure that the lock nut of the needle valve is not loose.

- The needle valve is equipped with a retaining mechanism; however, if the needle is turned too much, it may cause damage.
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I Installation

‘ Horizontal (through hole)

‘ ‘ Vertical (female thread on the bottom) ‘

‘ Bracket installation

g/ Fixing screw

D é/ Fixing screw

- Tightening torque of fixing screw is 0.5N.m.

‘ Panel mount installation (non-needle valve) ‘

‘ Panel mount installation (with needle valve) ‘

‘ Installing on a DIN rail

M

@

the outline dimensions.

/Pane\
o

Panel bezel

Insert the panel bezel from the front side of
the panel. For panel cut dimension, refer to

Insert the panel bezel holder from the back
side of the panel (using the tabs on the panel
bezel), and fix it with the screw.

Screw

)

Panel bezel holder

=

—_—

o> -

=

Install the sensor from the back side of the

panel.

@)

©)

the panel.

[ =@
. )

Panel holder

Install the panel holder from the back side of

Push the panel holder until the sensor is firmly
fixed and connect the connector.

- Tightening torque of a fixing screw for a panel bezel is 0.06N.m.

- Make sure to complete piping before panel mounting so as not to apply excessive force to panel mount parts.
- When mounting the panel, try to avoid vibration to the product as much as possible.

- For panel cut dimensions, please refer to the

outline dimensions in the catalog.

1 Piping

@ Cleaning the pipes

Please flash the pipe by air blow to remove foreign substances and swarf before piping. Foreign materials or swarf inside piping may
damage rectification plate and platinum sensor.

@ Piping direction
Align the direction of the fluid medium with t

Flow direction

Il ==

he direction indicated on the body when piping.

el

Flow direction
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l Wiring

- Applying a voltage exceeding the specified power supply voltage range may result in malfunction, product rupture, electric shock, or fire.
- Connecting a load that exceeds the rating of the output may cause damage to the output circuit or a fire.

/\ Warning

- Since incorrect wiring can lead to damage, malfunction, or failure of the product, please check the color of the wiring in the instruction
manual before wiring.

- Make sure that there is no contact with other circuits, ground faults, or poor insulation between terminals. Overcurrent may flow in this
product causing damage.

- Use a DC stabilized power supply within the rating that is isolated from the AC power supply for this product. An uninsulated power supply
may cause electric shock. Also, an unstabilized power supply may cause the peak value to exceed the rating, damaging the product or
deteriorating its accuracy.

- For wiring, stop control unit/machinery and equipment, and turn off the power supply. Sudden operation may create unexpected behavior,
causing a danger. Perform energization test, then set the necessary data while control unit, machinery and equipment are stopped.
Discharge static electricity built in body, tool and equipment before and during work. Use a wire with elasticity such as wire for robot 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 burn.

- Do not wire the power supply polarity incorrectly. It may cause damage and burnout.

- Check the impedance of the connected load before use.

Output impedance of analog voltage output type is 1kQ. In the case impedance of connected load is low, the output value and error
increase. Check the margin of connected load before use the product. (The analog output current output type is excluded.)
< Example of calculation >

FUS21 (Voltage output) impedance : R, = 1kQ

Internal load impedance :R,=1MQ
Output value = (1— i) X100% = (1— &> X 100% = Output error approx.0.1%  Connector ¢
Ro+ Ry 1kQ+1MQ
- Do not apply stress (7N or more) to the cable pull-out section and connector section. &
- Always attach the connector cover after connecting the connector. 2

- Be sure to turn off the power before plugging in or unplugging the cable.
- Insulate the unused wires so that they do not come into contact with other wires. If unused wires are connected to ground or other sources
by mistake, the product may be damaged or malfunction.

@ NPN output
FUS21-NV / NA (1 analog, 2 switches)

Using CH2 as switch output Using CH2 as external input

777777777777777 a P |
} i (Brown) power+ } i (Brown) power+
| o | O
} f (Black)CH1 } (Black) CH1

= | SW output 1 Load = | SW output 1
} § | l:j + } § | +
|| © I (White)CH2 - | I (White) CH2 T
= L sw output 2 1| £ | External input
] —Q—— ]
| = . | | = § |
| < (Gray)analog output | {>ﬁRM>;7 (Gray)analog output },
| |
| i‘ » ]
| ) | )
| |

,,,,,,,,,,,,,,, 3 (Blue)power— = _ _ _ _____7 (Blue)power—

FUS21-NVC / NAC (1 analog, 1 switch, With copy function)
Model with the copy function

%) When using the copy function, please refer to "Copying setting values" on
the next page.

} 1€ i (Brown) power+
‘ |
I
} (Black)CH1
} S : SW output 1 7:
| o I (White) CH2 T
= L Copy terminal
| ©
=
} R
T
} %) Analog output voltage output type R : Approx.1kQ
I Analog output current output type R : Approx.100Q
o 3 (Blue)power—
Main body connector Pin No. Line color Content
©) Brown Power supply (+) (Voltage output: 12 to 24 V, current output:24 V)
® Black CH1 (NPN transistor output1 : max50mA)
® White CH2 (NPN transistor output: max50 mA or External input or Copy terminal)
Voltage output: 1 to 5 V load impedance 50 kQ or over
® Gray Analog output Current output: 4 to 20 mA load impedance 300 Q or less
(FUS21 side) ® Blue Power supply (-) (GND)

-5-
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@ PNP output
FUS21-PV / PA (1 analog, 2 switches)
Using CH2 as switch output

1
1) (Brown)power+

Using CH2 as external input

LI
|
{ | (Black)CH1

Main circuit

R (Gray)analog output
I
S

SW output 1
| +
Load |——
; (White)CH2
| SW output 2

,,,,,,,,,,,,,,, 3 (Blue)power—

FUS21-PVC / PAC (1 analog, 1 switch, With copy function)

Model with the copy function

%) When using the copy function, please refer to "Copying setting values" below.

(Brown) power

Master
sensor

(White) CH2

} Copy terminal

R | (Gray)analog output

@
T )

Load |—

Main circuit

,,,,,,,,,,,,,,, 5 (Blue)power—

Main circuit

(Brown) power+

w |
I (Black)CH1 }‘
» d SW output 1

+

(White) CH2
! External input

Load |
RES

|
| (Gray)analog output
‘

,,,,,,,,,,,,,,, 5 (Blue)power—

%) Analog output voltage output type R : Approx.1kQ

Analog output current output type R : Approx.100Q

Main body connector Pin No. Line color Content

@ Brown Power supply (+) (Voltage output: 12 to 24 V, current output:24 V)

@ Black CH1 (PNP transistor output 1 : max50mA)

® White CH2 (PNP transistor output: max50 mA or External input or Copy terminal)

Voltage output: 1 to 5 V load impedance 50 kQ or over
@ Gray Analog output Current output: 4 to 20 mA load impedance 300 Q or less
(FUS21 side) ® Blue Power supply (-) (GND)
@ Copying setting values

FUS21-NVC / PVC / NAC / PAC (With copy function)

Power supply +
CH1(SW output 1)
CH2(Copy terminal)

Setting copy
Analog output

—

Analog output

Power supply—
FUS21 (Master)

l Analog output characteristics

Power supply +
CH1(SW output 1)
CH2(Copy terminal)

Power supply—
FUS21 (Slave)

to the copy terminal.

- Connect CH1 (SW output 1) on the master side and CH2 (copy terminal) of the
slave side, turn on the sensor, and use the copy setting function (F.93). This
connection shall be used only when using the copy setting function.

- Copying while a load is connected to CH1, or operating the sensor while CH1
and CH2 are connected, may cause unexpected behavior of the equipment or
failure of the equipment or FUS21. Never use the FUS21 while it is connected

- For details of the copy setting function, refer to "F.93: Copy function" on page 29.

Flow direction Voltage output type

Current output type

<Bi-direction>
V)

= - o
L. o/

Analog output

-100%Flow rate O
Flow rate (2/min)

100%Flow rate

-100%Flowrate 0 100%Flow rate
Flow rate (¢/min)

Analog output

Flow rate (¢/min)

100%Flow rate 0

Analog output

100%Flow rate
Flow rate (¢/min)

- The full scale is 0 to 100% for the uni-directional type,

and -100% to 100% for the bi-directional type. The bi-
direction type can be switched to uni-direction output
with the button setting (forward and reverse directions).
The value after switching is a reference value.

- For analog output when switched to carbon dioxide,

select the output type from Type A or Type B.
TypeA : Voltage output 1-3V (Uni-direction)
2-4V (Bi-direction)
Current output 4-12mA (Uni-direction)
8-16mA (Bi-direction)
TypeB : Voltage output 1-5V
Current outpu 4-20mA

- Analog output is provided even outside the range

of the measured flow rate range. Although the
accuracy is not guaranteed, the lower limit of the
voltage output type is approximately 0.6 V and the
upper limit is approximately 5.4 V. The lower limit of
the current output type is approximately 2.4 mA and
the upper limit is approximately 21.6 mA.
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l Usage

/\ Warning

- Before use, perform warm-up operation (at least 5 minutes after energizing). Output accuracy is affected by self-heating due to energization
in addition to temperature characteristics.
- Stop the equipment before changing the setting values. The control device may behave unexpectedly.
- Do not disassemble or modify the product.
- Observe the conditions of use for CE compliance.
This product is a CE compliant product that complies with the EMC Directive. The following are mandatory conditions for compliance with
the harmonized immunity standard EN 61000-6-2 applied to this product.
(1). A cable with a pair of power lines and signal lines shall be used and evaluated as a signal line.
(2). Surge immunity measures shall be implemented on the device side.

/\ Caution

- Even if exceeding the flow rate range, analog output will be provided. "Hi" or "Lo" will be displayed, but please be noticed in advance that
accuracy is not guaranteed.

- Avoid setting the switch in an area where the flow rate is not stable, such as in fluid pulsation. If switch operation is performed when the
flow rate is not stable, the operation will become unstable. In this case, make sure that there is enough interval between the two setting
values, or avoid setting the switch in an unstable area, and check that the switch operation is stable before use.

- Pay attention to the reverse current caused by disconnected wires/wiring resistance. If other devices, including other flow rate sensor, are
connected to the same power supply as FUS21, and the switch output wire and power cable minus (-) side are short-circuited to check the
operation of the control panel's input unit, or if the power cable's minus (-) side is disconnected, reverse current could flow to the flow rate
sensor's switch output circuit and cause damage. Take countermeasures as followings to prevent damages caused by reverse current.

(1) Avoid concentrating current in the power supply line, especially the - side
power supply line, and make the wiring as thick as possible.

(2). Limit the number of devices connected to the same power supply as the flow
rate sensor.

(8). Place a diode in series with the flow sensor output line to prevent the current
from flowing backwards.

(4). Place a diode in series with the power line -side of the flow sensor to prevent
the current from flowing backwards.

- Do not press the display.

- Since this product uses a micro-sensor chip, install it in a place where it will not
be affected by drop shock or vibration. Also, handle the product as a precision
component during installation and transportation.

- If any abnormality occurs during operation, stop using the product immediately, turn off the power, and contact your dealer.

- Immediately after energizing, as self-diagnosis program runs, the product does not perform any flow rate control operation for approx. 5
seconds. Use the control circuit and program that ignore signals for approx. 5 seconds after start-up.

- When the power supply is shared between this product and an inductive load that
generates surge current, such as a solenoid valve or relay, if the circuit is interrupted
while the inductive load is operating, the surge current may flow around the output
circuit and damage it, depending on the mounting position of the surge absorbing
element. To prevent damage due to surge current wraparound, the following
measures should be taken.

(1). Separate the power supplies for the output system, which is an inductive load
such as solenoid valves and relays, and the input system such as flow rate
controllers.

(2). If a separate power supply is not possible, install surge absorbing devices
directly to all inductive loads; the surge absorbing devices connected to
PLCs, etc. are intended to protect only that device.

(3). Connect a surge absorber to each part of the power wiring as shown in the
figure below, and prepare for disconnection at unspecified points.

Diode to protect
reverse current

Control device

indur 51d

80IA8p JaUYI0

__________ 5 ~ -3 Electric current - -- R l . -> Test switch or
from other device  Disconnection short-circuit
of wiring

Circuit disconnection caused by
wiring disconnection or emergency stop
Surge absorption

Surge absorption device (Retrofitted) device (Built-in)

Flow sensor

/
N

y

P

° -PLC
PLC output

Surge current

Pt

l L | Input | & | Input | & | Input
[ * device‘ * device| + | device 2

| |

If devices are connected to the connector, turn off the power before disconnecting the connector. Disconnecting the connector while the
power is on may cause surge current to circulate and damage the output circuit.
- For models with a needle valve, vibration may cause the needle to rotate, resulting in a change in flow rate.
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@ Names and functions of display and operation units

Majn display (green/red) . Flow rate unit display Output (OUT1) display (green)
- Displays flow rate and setting values. - Displays the flow rate unit. - Turns on when CH1 output is ON.
- The display color can be switched by setting. - Blinks with background when overcurrent is detected.
+When CH1 output is ON, the lighting color
changes. Output (OUT2) display (green)

+ Turns on when CH2 output is ON.
- Blinks with background when overcurrent is detected.

+ Key

« Starts peak hold or integrated flow rate.

+ Sequentially shifts the function selection screens.

- Used to count up the values, etc., when setting each data.
+ Used to confirm CH1 output setting.

— Key
MODE key Sub-display (green/red) - Stops peak hold or integrated flow rate.
+ Used to enter the each setting mode. - Displays the flow direction, reference state, - Sequentially shifts the function selection screens.
*Used to determine a value and to gas type and numbering. - Used to count down the values, etc., when setting each data.
move operating digits. + The display color can be switched by setting. - Used to confirm CH2 output setting.
+Used to return to the flow rate - When CH2 output is ON, the lighting color
display. changes.

Knob
OS—710] W + Adjusts the flow rate.
=
o& og;go i Lock nut
~ + Used to fix the knob.

- The integrated flow rate value is displayed on the main display and sub display.

- When the display is inversed by "F.07: Display inversion setting", the main display and sub-display are inversed respectively. Please note
that + key and - key operations are not replaced even when the display is inversed.

- When "F.05: Display Color Setting" is set to "ON Red / OFF Green" or "ON Green / OFF Red", the screen color will change when the switch
output is ON. When CH1 is ON, the lighting color of the main display changes, and when CH2 is ON, the lighting color of the sub-display
changes.
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@ Function Description

Some functions and settings can be completed when the normal flow is displayed, and others after entering setting mode.
The setting mode is divided into SET mode and Maintenance mode based on the frequency of use.
To check the settings, the setting monitor mode is used.

< Normal mode (RUN mode) >

Iltem

Description

Factory setting

Instantaneous flow rate display

The instantaneous flow rate is displayed.

Display (Measurement)

Peak hold function

Max. and min. values for the flow rate within a set interval are displayed. There
is a measurement/stop state, and the value is acquired in the measurement
state. When the power is turned ON: Stop state

Non-display (Stop)

CO: emission rate display

By setting the power, discharge pressure, flow rate of the compressor, as well
as the power < CO:2 conversion coefficient, you can learn how much CO: is
emitted. (Calculated reference value) It can be used only when the gas type
setting is "Air".

Non-display (Stop)

Integrated flow rate display

Displays the integrated flow rate. There are the measurement state/stop
state, and the calculation of the integrated flow rate is performed in the
measurement state. When the power is turned on, it is in the measurement
state. In the switch output function, there is an integrated pulse function that
turns the switch on and off at a set integrated value or higher, or outputs a
pulse at every certain integrated value.

Non-display (Measurement)

<SET mode >

No. ltem Description Factory setting
Selection of CH1 Select the function of CH1. You can set switch output operation and set the .

F.01 ) . No switch output
operation integrated pulse.
Selection of CH2 Select the function of CH2. Select if CH2 is used as switch output or external .

F.02 ) ) ) No switch output
operation input (integrated value reset / auto reference).

F03 Integrated functions | You can choose to acquire integrated flow rate values consecutively or at set Consecutive acquisition

' setting times. You can also decide whether or not to save that data. (%) Data saving: OFF

Sub-screen display

F.04 setting

Set the sub-display section's display method. It can be switched to "flow

direction"”, "reference state", "gas type", or "numbering" display.

Flow direction

F.05 | Display color setting

Set the display color (Red, Green). The display color when the switch output
is ON can be set during normal display.

At normal display: Green
At switch ON: Red

Flow rate direction setting

F.06 (Bi-direction type only)

Set the flow direction. Setting is possible for bi-direction, one-side forward
direction and one-side reverse direction.

Bi-direction

F.07 | Display inversion function

The LCD display can be vertically inversed.

Standard display

F 08 Standard display

Select the standard state or reference state.
Standard state (ANR): Flow rate converted to volume of 20°C, 1 atm and
65%RH.

ANR

setting (For a gas type except for air is 20°C, 1 atm and 0%RH)
Reference state (NOR): Flow rate converted to volume of 0°C, 1 atm and
0%RH.
. ) The digital display refresh cycle can be set in three stages from 0.25sto 1 s. If
F.10 | Display cycle setting the display flicks, it may be improved by setting a longer display refresh cycle. 0.5sec
Analog output settin Sets the response time. Response time can be set in seven stages from 0.05
F.11 9 _p 9 s to 1.5 s. Chattering and mis-operation caused by sudden flow rate changes 0.05sec
response time .
or noise are prevented.
F.12 | Numbering setting You can set the numbering. 0000
F.13 | Gas type switching The measured gas can be changed. Air
ECO mode can be selected. If the buttons are not operated for approx. one
F.14 | ECO mode setting minute, the ECO mode will activate and turn OFF the display's backlight. OFF
Current consumption can be reduced with this mode.
Power: 0.2kW
CO: emission rate CO2 emission can be calculated. Set your compressor power, discharge Pressure:_0.1MPa'
F.15 . . . A - Flow rate: 100L/min
calculation setting pressure, discharge flow rate, and CO. conversion coefficient. . S
Conversion coefficient:
0.000kg(CO2)/kWh
F.16 | Lock setting Key lock method and PIN number method can be set. Select according to the OFF
use purpose.
F17 | Peak hold setting You can choose to acquire peak bottom values consecutively or at set times. Consecutive acquisition

You can also decide whether or not to save the data. ()

Data holding: OFF

%) Data is saved every 5 minutes. Please be careful so that the number of times the data is saved does not exceed the number of access to the storage element (the
limit is 1 million times). (Changes in various settings are also counted in the accesses count.)
Saved times = Usage time / 5min (< 1 million times)
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< Maintenance mode >

No. ltem

Description

Factory setting

F.91 | Forced output function

Use this function to forcibly turn the switch output ON and confirm the wiring
connection and initial operation of the input device.

Zero adjustment

F.92 function The zero point deviation is corrected. (Range: Within +10%F.S.) Adjusted value : 0 £/min
Operations and set values can be easily copied between two FUS21 with

F.93 | Copy function copy function. (Copying is only possible between products with the same —
model No.)

F.99 | Reset function Return the settings to the factory settings. —

< Setting monitor mode >

Item

Description

Factory setting

Setting monitor function

The settings set in the SET mode can be checked. (The contents cannot be
edited)

Model display function

Able to check the zero adjusted value, flow rate range, gas type, flow rate
reference, flow direction, switch output type, and number of switch output
points. (Current setting values, not factory setting, are displayed.)

Effect of setting changes

A setting that changes the flow rate value (Table 1) will clear the setting for the function that refers the flow rate value (Table 2).
When changing the settings, change the settings for changing the flow rate value first, and then change the settings for the function to refer

to the flow rate value.

It will also be cleared even when the setting is confirmed without changing it.
To check the setting value, use the setting monitor mode.

Table 1 Settings that change a flow rate value Table 2 Function that refers a flow rate value

No. Item No. ltem Setting after clearing

F.06 | Flow rate direction setting F.01 | Selection of CH1 operation No switch output

F.08 | Standard display setting F.02 | Selection of CH2 operation No switch output

F.13 | Gas type switching — | Peak hold setting Peak value bottom value: Reset, Measurement state: Stop

— | Integrated flow rate function

Measurement state: Stop

Integrated flow rate value: Reset
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l How to operate

Normal mode (RUN mode)

%) In case no instruction is given on how to press a key, press the key once.

<RUN display screen>

UHW/TW/WJ@

|

- | | Naudl
4 L0 g, [— uCL o,
Q- Flo |22 Rap i,
s
! .
. , .
71N o
1
| = <Peak bottom display>
<Peak hold display> ' g = ‘Peak value
4 OO pep | MCL
Dl ) T (- s
1
1
1 : Bottom vaIue*
EE
1 "- -' L/min
|
1
1
1
\

v
<CO, emission rate display>> (1
4 CO g
RO I B

<lIntegrated flow rate display>>

( oo r
K> -, @'
L‘ '-" n’u':u

1) If the gas type is other than "Air", the display will not shift to the CO2 emission rate display.

<Instantaneous flow rate display> \ |§|
]
1

g

<RUN display screen>

While pressing
and holding for

® nstantaneous flow rate displey™> ' °2°"92" ™™ GH1 lower imit set value display

v

Status display (Start/Stop)

A1 N

Alternate display

nstantaneous flow rate (Simple)

:Measunng
! [
[ (N}

- - ‘-
oCa PER
|
|
1 Stoppin
el ERPPEN—
. p I
oCa PER
R e A

= <CO; emission rate display>

1
N
1
1

J,

[
>

While pressing |
and holding for ~
1second or more

Press and hold
for 1 second

A

e B
1

Press and hold
for 1 second

1

| |
— (A
¢ ] n
' |§I . ‘L"' 1 Press and hold
) n for 1 second
: [
! . N
I | |
' »  <ntegrated flow rate display™> Press and hold
1 m oo T T \ for 1 second
1 » ' Measuring \
A A
- - .
= 17T e =
——32 C e
1 |§| [ I :
’ % | Stoppi .
m StOPPg v 4, 'm -
n \ \xu-ai SN 77 : ™ XI +A
S P BT B R
: : g & zp ton ' ®
A R AN P
. U

%2)When CH2 is "Integration reset", it can be reset by external input.

AEEEEEEEEEEEEEEn?®

11 -

’ CH2 lower limit set value display

(i ]
"' ' 4 L/min

_ | Alternate

______________________ <

Alternate

In the RUN display screen, press the |§| key once to enter the screen for changing the RUN mode.
Press theﬁ q key to change the mode, and press the |§| key to confirm.

CH1 upper limit set value display )

I

I

!

- - \
- 1
L/min 1
1

.

CH2 upper limit set value display )

g AN Urin”

]
1
I - |
1
]
1

While pressing the key, the setting is alternately displayed.
Release the key to return to the <RUN display screen>.

Start measurement

Strt

L/min

Stop measurement

2 AM ster,
Reset
o 34 rest

Start integration

o st

Stop integration

"-- StOP
Reset
124 et

(3%2)

> Return to <RUN display screen>

> Return to <RUN display screen>
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@ Instantaneous flow rate display

<Instantaneous flow rate display>

, <Sub: Flow direction>

A}

L o,

a0 T

<Sub: Reference state>

)
a0 Anr

L/min

<Sub: Gas type>

)
1an R

<Sub: Numbering>

T
a0 23

<At auto-reference>

Hah ReE

While pressing
and holding for
1second or more

N e -
: 'L"-‘ L/min

While pressing
and holding for
1second or more

/

AR T
' (]

CH1 data display

________________________________________

CH1 lower limit set value display

CH1 upper limit set value display

Alternate

I
U A

-9 -
[
L/min

’

CH2 lower limit set value display

CH2 upper limit set value display

Alternate

L/min

\
1
1
1
I
I
I
1

~
\
I

While pressing the key, the setting is alternately displayed.
Release the key to return to the <RUN display screen>.

<RUN Display selection screen>

LF flo

or more

3 seconds
or more

<Setting monitor mode>

5 seconds
or more

chi

- The display refresh cycle of instantaneous flow rate value can be changed in "F.10: Display cycle setting".
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CH1, CH2 data display

/’ <At Window operation (1) setting> K
Lower limit set value Upper limit set value
ot - - Alternate :"'"" - -
L 4 L /min Lo I{/?nin

<At integrated output (1) setting>
Integrated set value

~ ~ - Alternate - -
S0 e 123w

2

<At integrated pulse setting™>
o c

<At integrated clear setting> (CH2 only)

[L" l:,18~

<At auto-reference external input setting> (when m key is pressed)
Lower limit value taken in Upper limit value taken in

) o (7 - > (e e - > | M o (7 - > I -4 -
| > me 4 - oo - . [ N NG I N
<At auto-reference external input setting™> (when ﬂ key is pressed)
|l
LU -
\ 1

- Press the N key to display the setting for CH1; press the ﬂ key for CH2.
- When the CH1 settings are displayed, output display "1" lights up, and for the CH2 settings, output display "2" lights up.
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@ Peak hold function

Max. and min. values for the flow rate within a set interval are displayed.
There is a measurement/stop state, and the value is acquired in the measurement state.
Also, press a button to switch to the instantaneous flow rate display.

Peak bottom display Instantaneous flow rate display (Simple)

bttt [ gyt yh A gt i
’ N e \

/ <Peak value> \ <Measuring>

(N «—
'.'L' PR D

L/min

0 C
- o, ‘-
ca PER

v

l 2 seconds later

1 1
] ]
] ]
1 |
] )
] ]
| ]
| 1
) ]
] ]
] ]
' <Bottom value> | < == Sy—
| - - 1 seconds
| [} later ! Ca PER
] - - - 1 . L/min
! 'L -' L‘I‘Jmin ! ;7;7 “‘“‘ ,/7/7 “‘“‘
] ]
] ] N 7
1 il pliiitilidi i
' ) 2 seconds later '
1 Status display !
[ o
i 1 <Measuring> <Stopping> i
1l P
[ - o - P
I Ry L N I ool
| AL Skt A0 kP |
I\ I‘\ ,’I Il
Press and hold Press and hold
for one second for one second
A / \+Z
l/ ____________________________________________________________________ \‘
|
! <Start measurement> <Stop measurement> <Reset> |
1
1 - - - - - - 1
. 00 A o o 10 '
| £ St £ stal, CaTrEst |
l\ _______________________________________________________________________ ’l
1 second 3 seconds 5 seconds
or more or more or more
S 2 O |
1
1 <RUN Display selection screen> To <SET mode> <Setting monitor mode> <Maintenance mode> X
! 1
] - - - S d 4 - -
| Jd L oo L I ( g | | ) !
! ) 1’:H oot chi g I | auc i
! 1

_____________________________________________________________________________________

- The peak value, bottom value, and status display will switch automatically.

- Immediately after power is turned ON, it is in "Stop measurement"” mode. To start measurement, operate "Start measurement".
- The display refresh cycle of the peak value and bottom value is 1 second.

- The display refresh cycle of the instantaneous flow rate display (Simple) can be changed in "F.10: Display cycle setting".

- The instantaneous flow rate display (simple) blinks when measurement is stopped.

- When "F.06: Flow direction setting", "F.08: Reference state setting", and "F.13: Gas type switching function" are set, the peak and bottom
values are reset to "Measurement stopped". When performing measurement, make the above settings first.
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@ CO:. emission rate display

The compressor's power consumption is calculated from the integrated flow rate value, and calculate CO. emission amount by multiplying
the discharge coefficient of electricity.
By setting the compressor capacity (power, discharge pressure and discharge flow rate) and CO. conversion coefficient in "F.15: CO:
emission amount calculation setting" to make the integrated flow rate in the measurement state, the CO. emission amount will be displayed.

This function cannot be used for other gas types than "Air".

CO:z emission rate display

<RUN Display selection screen>

] 1

| ]

] ]

- -

! (0 :

: L.t !

] 1

1 1

N e e e e e .
1 second 3 seconds 5 seconds
or more or more or more

<Setting monitor mode>

<Maintenance mode>

4 Lo
D )

chi

. -

out

- CO2 emission amount is calculated only when the gas type is "Air".
- If the flow direction changes in the middle of the calculation, the calculation will not be performed correctly.
- CO2z emission amount is automatically calculated by the integrated flow rate value. Please note that calculation of CO. emission amount is

also stopped/reset if the integrated flow rate is stopped/reset.

- The maximum value of CO» emission amount display is "99.99" (kg or g) regardless of a flow rate range.

@ Integrated flow rate display

Press and hold
for 1 second

Start integration

<RUN Display selection screen>

! . \ # - -

1 <Measuring> ! — 5 :..'.: Chok

' (1 ueen ' Press and hold -- -

! “‘ " "‘35 l ! for 1 second . .

' - L ! ZI Stop integration

] ] - -

] [} | ' ' ‘

1 i » “' " Skaof

| <Stopping> . -- T

1 \)\k-ﬂi \\\\Y 'z |

1

| :'J.: o5 ! . Reset

! T SO * (37 o,

: e I I 3L

\\ ___________________ 7
1 second 3 seconds 5 seconds
or more or more or more

<Setting monitor mode>

U
D )

n’ll'![l

Cac

C o
r.oa

- Immediately after the power is turned ON, it is in "Measurement" state.
- The integrated flow rate value blinks during "Stop measurement".

- The display refresh cycle of the integrated flow rate display (Simple) can be changed in "F.10: Display cycle setting".
- When CH2 is set to "Integration Reset", the integrated flow rate value is reset at external input ON (40 msec. Save). In case of integration

reset through external input, it will be in the "measurement” state after reset, and then measurement of integrated flow rate will start.

value is reset to "Measurement stopped". When performing measurement, make the above settings first.

- In case of integration reset by manual operation, if it is in "Stop measurement" state, it will remain in "Stop measurement" state, and if it is
in "Measuring" state, it will remain in "Measuring" state.
- When "F.06: Flow direction setting", "F.08: Reference state setting”, and "F.13: Gas type switching function" are set, the integrated flow rate

-15-
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SET mode

<RUN display screen>

W

(L,

o of//mis/min

B wEs

Press and hold
for 2 seconds

In the RUN display screen, press and hold the |§| key for 2 seconds to enter the SET mode.

Press the ﬂ

In each setting screen, press

n key to change the mode, and press the

key to confirm.
+ &\| to return to the SET mode selection screen.

In the SET mode selection screen, press |§| +m to return to the RUN display.

If no key operation is performed for about one minute in SET mode, the display returns to RUN display.

<SET mode selection screen>

/<CH1 operation>
FO 4 o

s

<CH2 operation>

M
L": CI'IE

A

<Integration setting™>

kD

s

<Sub-screen display setting
F oY s
s
<Display color setting™>
C nc

' " ' CI.D!'

s

(Bi-direction type only)

I
I
<Flow direction setting> I
I

1
,'_,,_-, Fd

<Display inversion setting>

A

<Reference state setting™>

s

)
.

”H cond

\

—_

>

|
|
|
| B

I
I
I
d

|
|
|
+,

FO1:
CH1 Operation
setting screen

F.02:
CH2 Operation
setting screen

F.03:
Integration setting
screen

F.04:
Sub-screen setting
screen

F.05:
Display color
setting screen

F.06:
Flow rate direction
setting screen

FO7:
Display inversion
setting screen

F.08:
Unit 1 setting
screen

I <Display cycle setting>

_LV F ”:: cHel

]

din

<Analog output response time setting™>

Foil s

din

<Numbering setting>

no

3

<Gas type setting>

[ D B

F 13 ons

ik

<ECO-mode setting>

Fco

A\

<CO:2 emission amount settin

g>

L (D chay
"~ |:| EIII

din

<Lock setting>
l: o
>, () toc

din

<Peak hold setting>

PER

g

—_

I

I

¥
—|—>

I
I
I
o

|
|
48,

|

|

|@
|
|
|
R

|

|

|

| [

T
|
|
|

d
—|—>

[

Return to <CH1 Operation> setting

F10:
Display cycle
setting screen

F11:
Analog output response
time setting screen

F12:
Numbering setting
screen

F13:
Gas type setting
screen

F14:
Eco-mode setting
screen

F15:
CO:2 emission amount
setting screen

F16:
Lock setting
screen

F17:
Peak hold
setting screen
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@ F.01 : CH1 Operation setting

Select the function of CH1.
You can set switch output operation and set the integrated pulse.

<Setting selection screen>

Not in use

Switch output

Window operation(1)

Arlﬂ

Wlndow operatlon 2)

CH ]

A

v

Integrated pulse

Pul

—

v

Arlﬂ

Hysteresis operation(1)

TR

g 21N

Hysteresis operation(2)

(i o -

2t

Integrated output(1)

Integrated output(2)

CCHEe |

d

‘Return to SET modet
. selection screen !

Press |§| + ﬂ to return. Or shift to RUN mode after about 1 minute of no operation.

When "F.06: Flow direction setting", "F.08: Reference state setting”, and "F.13: Gas type switching function" are set,

the switch setting is reset. When making switch settings, make the above settings first.

Press and Press and Press and
hold for hold for hold for
1 second 1 second 1 second
OFF value setting |§| Hysteresis setting |§|
2ol 2K |[—>| 3P ws |—
Press and (3%) Press and (3%)  Pressand
hold for hold for hold for
1 second 1 second 1 second
|§| OFF value setting |§| ON value setting |§| Hysteresis setting |§|
Press and (>-<) (3%)  Pressand
hold for hold for
1 second 1 second
ON value setting OFF value setting |§|
M S& El >
L - L ‘ﬁ’\ ”
Press and Press and
hold for hold for
1 second 1 second
OFF value setting ON value setting |§|
3%-
{00 3¢ |—>[ 200 5 | >
Press and
hold for
ON value setting 1 second
|§| 7 digits |§|
123 ueen »
Press and
hold for
OFF value setting 1second
7 digits |§|
— 3w =
v
i 'Return to SET mode-:
Shifting | ssectonsereen |
of digits
m uP
ﬂ DOWN

%) If the set value of hysteresis is larger than the width of the upper and lower limits of the threshold, the switch will not operate correctly.

Be sure to set the value so that (upper limit -

The main screen lights up red in the range where setting is not possible.
If the setting is confirmed within that setting range, the main screen blinks and does not move to the next operation.
Please make settings within the setting range.

-17 -
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@ F.02 : CH2 Operation setting

Select the function of CH2.
Select if CH2 is used as switch output or external input (integrated value reset / auto reference).

<Setting selection screen> When "F.06: Flow direction setting", "F.08: Reference state setting", and "F.13: Gas type switching function" are

Not in use

[HE v

A [N

Integrated value reset

<Select input method>

set, the switch setting is reset. When making switch settings, make the above settings first.

Z] DOWN

<Selection of number of inputs>

<Selection of operating waveform>

External input

1-point input

Auto reference

> [HE

ArEF
(%3)

g

ON at input value or higher

v

2 J1W

OFF at input value or higher

%1) If the set value of hysteresis is larger than the width

of the upper and lower limits of the threshold, the
switch will not operate correctly.

Be sure to set the value so that (upper limit - lower
limit) > 2xHys. The factory setting for hysteresis is
"1P" = (1%).

The main screen lights up red in the range where
setting is not possible.

If the setting is confirmed within that setting range,
the main screen blinks and does not move to the
next operation.

Please make settings within the setting range.

%2) When the external input is ON (40 msec. Save), an

integrated value is cleared. After clearing, "Integra-
tion START" is executed.

%3) For details on auto-reference function, refer to "Note

(2): Auto-reference function" on page 20.

<Selection of number of inputs™> ¢,

g

ON at average of
2-point or higher

/

OFF at average of
2-point or higher

-18 -
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Press and Press and Press and
hold for hold for hold for
1 second 1 second 1 second
_ Window operation(1) |§| ON value setting |§| OFF value setting |§| Hysteresis setting |§|
40N [ fH2 . |+—>[ 056 00 ¢ e
Press and (3%1) Press and (3%1) Pressand
A q hold for hold for hold for
Switch output |§| 1 second 1 second 1 second
> Window operat|on 2) |§| OFF value setting |§| ON value setting |§| Hysteresis setting |§|
Sz Sz QI
A [H2 s |——>[ B0 |——>[ 200 E]——>[ 3P s |—
_ Press and (%1) (3%1) Press and
A m hold for hold for
1 second 1 second
Hysteresis operation(1) |§| ON value setting |§| OFF value setting |§|
_ Press and Press and
- A m hold for hold for
_ m A 1 second 1 second
A Hysteresis operation(Q |§| OFF value setting |§| ON value setting |§|
Press and
ﬂ m A q hold for
ON value setting 1 second
Integrated output(1) |§| 7 digits |§|
[thesr |+ g =
Press and
A q hold for
OFF value setting 1 second
Integrated output(2) 7 digits |§|
[He s J——>[ te3wn] >
v
Shifting ‘Return to SET modet
v of digits | selection screen !
Integrated pulse |§| ................
Return to SET mode: m up

Hysteresis setting

Press and
hold for
1 second

Return to the E
instantaneous flow |
rate screeninthe

auto-reference mode. :
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Note (1) : Switch output function

Depending on the application, you can choose from 8 types of switch operation.

No. Operation type Description Operating waveform LCD display (Sub-display)
ON
1 Switch operation OFF | Switch operation is in OFF state. OFF - oo
—_—
Flow rate
i ; ON
Wlndoyv Qperatlon (1) The switch output turns ON within the : (=
2 | (ON within the range) ified OFF 141
1, %2, %3) specified range. -
- Flow rate
. . ON .
Window operation (2) |16 syitch output turns ON outside the A M T r
3 | (ON outside the range) ified OFF H )
k1, %2, %3) specified range. --
o Flow ate
. . ON
Hysteresis operation (1) | The hysteresis can be set as desired, and —,B,— S
4 | (ON at smaller flow rate side) | the switch output turns OFF when the flow OFF ,' ,'
o L R
(%1, %3) rate exceeds the specified value. Flow rate
. . ON
Hysteresis operation (2) | The hysteresis can be set as desired, and —D— —
5 | (ON at larger flow rate side) | the switch output turns ON when the flow OFF ,' ,'
o L L
(%1, %3) rate exceeds the specified value. Fow rate
ON
6 Ig:legrat.ed °|Utpuht, (h1) The switch output turns ON at the set OFF C r-
((%St seting value or higher) integrated flow rate or more. . A0
) Integrated flow rate
ON
7 Igl:tsgratgd olutpu; (hZ) The switch output turns OFF at the set OFF L~
(<.>.<4>at setting value or higher) integrated flow rate or more. L 4
) Integrated flow rate
A M
8 E‘nggd pulse output Outputs an integrated pulse. OFF ! ! ”:'Ll!'.
e >
Pulse output rate (3%5)

1) The settable range is 0 to 100% of the full scale flow rate.

3% 2) Hysteresis can be set for the upper and lower limit values of the window operation (1) and (2).

The hysteresis can be set from 1 to 8% F.S.

3% 3) If the setting is made so that the lower limit setting value > the upper limit setting value, the upper and lower limit values will be automatically set interchangeably.
% 4) The display range of integrated flow rate is the settable range.

3% 5) For pulse output rate, refer to "Pulse output rate" in "Specifications" on page 2.
% 6) When integrated pulse output, the output display (OUT1, 2) blinks in accordance with the pulse output.
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Note (2) : Auto-reference function

The auto-reference function takes in the flow rate being measured and sets it as the threshold for the switch output. This function uses the
button operation or the external input of CH2 to take in the flow rate and output from CH1. When the threshold value of the switch changes
due to a change in work-piece, the threshold value can be changed automatically.

M How to take in the flow rate by button operation
- 1-point input: Press and hold the ﬂ key for 2 seconds to take in the instantaneous flow rate at the time.
- 2-point input: Press and hold the m key for 2 seconds to take in the instantaneous flow rate at the time as the upper limit value.
Press and hold the ﬂ key for 2 seconds to take in the instantaneous flow rate at the time as the lower limit value.

M How to read the flow rate by external input
- 1-point input: When the external output is ON (40 msec. Save), takes in the instantaneous flow rate at the time.
- 2-point input: When the external output is ON (40 msec. Save), takes in the instantaneous flow rate at the time. The upper and lower limit
values are automatically determined by comparing the size relationship of the two most recent points.

(Ex.)
Taken in value Lower limit value Upper limit value
(m&/min) (m&/min) (m&/min)

Initial value 0 0 The initial value is zero both in
1st 123 0 123 the upper and lower limits.
2nd 234 123 234
3rd 45 45 234
4th 345 45 345
5th 456 345 456
6th -50 -50 456
7th -211 -211 -50
8th -100 -211 -100
9th -300 -300 -100
10th 0 -300 0

- While "F.02: CH2 operation setting" is set to "Auto-reference", "F.01: CH1 Operation setting" is disabled and no operation is possible.
When setting "F.01: CH1 Operation setting", set "F.02: CH2 operation setting" to other than "Auto-reference".

- Taking in the flow rate by the button operation is possible only during instantaneous flow rate display. Doing so by the external input is
possible during RUN display.

- The values taken in by auto-reference are cleared when the power is turned OFF. Perform setting again.

- After taking in the flow rate, obtained values are displayed.

- The values taken in by auto-reference can be checked also in the setting monitor mode.

- For external input, ON/OFF pulse is output from CH1 as the taking-in check when taking in the flow rate.

- While pressing and holding the N key for 1 second, the taken in values can be displayed (only when taking in the flow rate by external
input).

Auto-reference function

No. of input points Operation type Description Operating waveform LCD display
. ON
ON at taken in value The svy|tch output turns ON at the (. 0 o-
taken in flow rate or more. OFF | —m— - )
or above ] ; - [ )
1 point (Threshold: Taken in value) Taken invalie Flow rate
i
(-F) The switch output turns OFF at th N
OFF at taken in value | , ¢ SWieh output turns atthe 101 -+
taken in flow rate or more. OFF ) v - = [
or above ] ; - [ )
(Threshold: Taken in value) Fraken in value] Flow rate
The switch output turns ON at or above | ON
ON at or above the |the center value of 2 flow rates taken in. OFF :‘ - ':' r-
center of two points . Taken in value® + Taken in value® Lo -
(Threshold: 2 ) [Taken in value]  [Taken in valug] FloW rate
The switch output turns OFF at or above | ON
OFF at or above the |the center value of 2 flow rates taken in. | .. A0 -4
center of two points . Taken in valueQ) + Taken in value® L ) f--
2 point (ThreShOId' 2 ) ‘Taken in value‘ ‘Taken in vaIue‘ Flow rate
(2-P) The switch output turns ON between 2 ON
. flow rates taken in. 100 -+
OFF | —— — il ud
ON between 2 points | o oo o1d®: Taken in value®) A A, cTr o4
(Threshold®: Taken in value®) [Takeninvalue]  [Taken in valug] T1OW rate
The switch output turns OFF between 2 | ON| —— —
) flow rates taken in. T -0 . -
OFF - - =
OFF between 2 points | o o chold®: Taken in value®) A S c°r -
(Threshold®: Taken in value®) [Takeninvalue]  [Taken in value|Flow rate
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@ F.03 : Integration setting

You can choose to acquire integrated flow rate values consecutively or at set times. You can also decide whether or not to save that data.

Measurement method setting Data saving setting
Consecutive |§| Not to save @ i mm e .
- » T ; ' Return to SET mode
conk A v afF stor i selection screen !
W |2 214 9|z 21N
Time setting |§| Set time To save
]S —
‘E% ™ Press and hold
for 1 second

Shifting
of digits

mup

ﬂ DOWN

- In Time setting function, flow rate integration automatically stops after a set time.
The elapsed time will be reset if you set to "Integration STOP" or restart the sensor.
The flow rate integration and time count start again when setting to "Integration Start" again. (It starts just after rebooting if you restart the
sensor.)

- For saving the integrated flow rate, the first data is saved when the setting is confirmed with Data saving setting ON. Data is saved in every

5 minutes afterwards. When restarting the sensor, the elapsed time is reset and the first data is saved just after rebooting, then in every 5
minutes afterwards.

- The saved data is will be reset when setting to "Integration Reset".
- Integrated flow rate data saving is activated even in "Integration STOP" state.

@ F.04 : Sub-screen setting

Set the sub-display section's display method.
It can be switched to "flow direction", "reference state", "gas type", or "numbering" display.

Flow direction m Reference state m Gas type m Numbering m
Fio = [ lcond = |2 [ 685 1> no vl B s -
LO °" |——[C0ng " je——| U © | e——__no » | Return to SET mode !
7 7 7 ﬂ "1 selection screen |

- Sub-screen setting is effective only during the instantaneous flow rate display.

- When "F.02: CH2 Operation Setting" is set to "Auto Reference Setting", the sub screen will be displayed as "A.rEF" regardless of the setting
of "F.04: Sub Screen Setting".

@ F.05 : Display color setting

Set the display color (Red, Green).
The display color when the switch output is ON can be set during normal display.

ON : Red / OFF : Green m ON : Green / OFF : Red m Always red m Always green m

roan o [ [ 0n i TI TI m? o e sereas:

i selection screen

- Display color setting is available only with the RUN mode. It is always Green in SET mode, setting monitor mode, and maintenance mode.
- When setting to "ON Red / OFF Green" and "ON Green / OFF Red", the screen color changes when the switch output is ON.
The main screen color changes when CH1 is ON, and the sub-screen color changes when CH2 is ON.
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@ F.06 : Flow direction setting (Bi-direction type only. Not displayed for Uni-direction type.)
Set the flow direction. Setting is possible for bi-direction, one-side forward direction and one-side reverse direction.

Bi-direction m Forward direction m Reverse direction m

Flo - |2 [ Flo I_’<_— o, o

- When a flow direction is set, the setting values below are cleared. Always set a flow direction first.
- Switch setting
- Peak bottom values
- Integrated flow rate
For details, refer to "Effect of setting changes" on page 10.

Flow direction

Flow direction LCD display Analog output characteristics
<Bi-direction> ; ) I
Minus (-) is sTown for the reverse direction. V) (mA)
5 201

- 1
= m [

P
According to the flow direction, -F.SFlowrate 0  F.SFlowrate

Analog output

the arrow switches. Flow rate(¢/min)
<Uni-direction (forward direction)>
(V) (mA)
5 20
-—", -, ‘5’
e[| ‘ -' -' 1
= = ' ' ' 33 12
H[ ]ﬂ - e 5’
o o g
< 1 4

0 F.S.Flow rate
Flow rate (¢/min)

(V) (mA)

_ 55 20

=l . = ‘-'-' %3 12
| ! wal
o o g

<1 4

0 F.S.Flow rate
Flow rate (¢/min)

@ F.07 : Display inversion setting
The LCD display can be vertically inversed.

Standard ﬂ Inversed m

o g |_>| ICOd yp | |§| Rttty :

roa 8P — 5 d d5'P l{— 1 Return to SET mode
ﬂ ﬂ ’ i selection screen |

- The key operations do not replace even if the display is inverted. If you operate with the N key in the standard display, you will also operate
with the ﬂ key in the inverted display. Note that key operations are not replaced.
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@ F.08 : Reference state setting

Switch the flow rate unit (standard state ANR / reference state NOR).

Standard state (ANR): Flow rate converted to volume of 20°C, 1 atm and 65%RH.
(For a gas type except for air is 20°C, 1 atm and 0%RH)

Reference state (NOR): Flow rate converted to volume of 0°C, 1 atm and 0%RH.

Standard state (ANR) m Reference state (NOR) n

- When a flow rate unit is set, the setting values below are cleared. Always set a flow rate unit first.
- Switch setting
- Peak bottom values
- Integrated flow rate
For details, refer to "Effect of setting changes" on page 10.

@ F.10 : Display cycle setting

The digital display refresh cycle can be set in three stages from 0.25 s to 1 s. If the display flicks, it may be improved by setting a longer
display refresh cycle.

0.25sec ﬂ 0.5sec m 1sec m

nac o _'| nen s _’ |§| Roturr to SET mode
X1 4ﬂ_ (]} qﬂ_ L ﬂ 1 Return to SET mode

- Display cycle setting applies only to the instantaneous flow rate display, integrated flow rate display, and instantaneous flow rate display in
Peak hold function. Please note that it is not applied to other displays.

@ F.11 : Analog output response time setting

Sets the response time. Response time can be set in seven stages from 0.05 sec. to 1.50 sec. Chattering and mis-operation caused by
sudden flow rate changes or noise are prevented.

0.05sec m 0.08sec m 0.12sec m 0.20sec m

{805« | —2[ 008 _"_A —’<A_

4— 4

- This setting applies not only to the analog outputs, but also to the display and switch outputs.
- The response time is an approximate time. The actual response time varies depending on the piping.
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@ F.12 : Numbering setting
Any unique number can be assigned to each product.

Press and
hold for
Shifting 1 second
of digits |§| fmm e ,
(I i Return to SET mode E
T m uP ’ 1 selection screen
ﬂ DOWN

- The number can be set between 0 and 9999.
- The numbering settings will not be copied by the setting copy function.

@ F.13 : Gas type switching
The measured gas can be changed.

Air |§| ___________________ \

—>[ 0 o > i Return to SET mode :

—L i selection screen |
A

Argon |§| ey

o 1 Return to SET mode :

Ar e > ) :

1 selection screen !

m ﬂ v

Carbon dioxide

N

Mixed gas |§| ey
ol o
S "1 selection screen

- Gas ratio of the mixed gas is Ar 80% + CO2 20%.
- When COz2 (Carbon dioxide) is selected, select the output type from type A or type B.
Type A: Voltage output 1-3 V (Uni-direction type) 2-4 V (Bi-direction type)
Current output 4-12 mA (Uni-direction type) 8-16 mA (Bi-direction type)
Type B: Voltage output 1-5V, current output 4-20 mA

@ F.14 : ECO-mode setting

While the ECO mode is on, when the buttons are not operated for approx. 1 minute, the ECO mode will activate and turn OFF the display's
backlight.

While the ECO mode is activated, only "L" (Unit display) is displayed, and current consumption can be reduced.

To relight the display, press any key while the display is off. After approx. 1 minutes without button operation, the ECO mode will activate
again and the display will be turned off.

Eco mode ON ﬂ Eco mode OFF m

on_fo _’<ﬂ_| of F_to I‘Z g , {Retun 1o SET mor]

- To relight the display, press any key once within one second. Please note pressing and holding a key does not work.
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@ F.15: CO; emission rate calculation setting

CO: emission can be calculated.

The values to be entered are the compressor power, discharge pressure, discharge flow rate, and CO: conversion coefficient (kg(CO2)/kWh).
Set your compressor power, discharge pressure, discharge flow rate, and CO: conversion coefficient.

It can be used only when the gas type setting is "Air".

For CO: emission rate display, refer to "CO. emission rate display" on page 15.

Press and
Enter the compressor Enter the compressor Enter the compressor Enter the CO- conversion Shifti hold for
power (kW) discharge pressure (MPa) flow rate (¢/min) coefficient (kg (CO2) /kWh) mting 1 second

i selection screen

of digits |§| ___________________ .
e | [ Qi ][ E ][00 | que D, (e ST o)
A 9 d ’

Press and Press and Press and -
hold for hold for hold for 7] pown
1 second 1 second 1 second

Integrated fllow rate (£) x Compressor power (kW) + 60 x CO, conversion coefficient (kg(CO)kWh) 1
(Discharge pressure (MPa) + 0.1013) '

Compressor flow rate (¢/min,
pressor flow rate (£/min) x 01013

Reference: CO: conversion coefficient of CHUBU Electric Power (Japan) in 2018 is 0.457kg(COz)/kWh)

- CO2 emission amount is calculated only when the gas type is "Air".

- If the flow direction changes in the middle of the calculation, the calculation will not be performed correctly.

- CO: conversion coefficient varies depending on Electric power companies.

- COz emission amount is automatically calculated by the integrated flow rate value. Please note that calculation of CO. emission amount is
also stopped/reset if the integrated flow rate is stopped/reset.

@ F.16 : Lock setting

Set the lock method. The key operation can be invalid to prevent misoperation.
Two locking methods are available; key lock or PIN, with different unlocking methods.
For the PIN method, set the PIN code when setting the lock.

Key lock OFF |§| ___________________ .
T2 ofF ] >

A [

Key lock |§| f e ,
q ﬂ _ ' Return to SET mode |
+ Log ‘e "1 selection screen |

ﬂT lm Press and hold

for 1 second or more

PIN code |§| PIN code setting fm e .
_’ — [ PP , iReturn to SET mode |

Shifting
of digits

mup

ﬂ DOWN

- PIN code can be set between 0 and 9999.

- After unlocking, if the key is not operated for approx. 10 seconds, it will be locked again. To completely unlock it, set it to "Key Lock OFF".

- While locked, SET mode and maintenance mode are not available, and only RUN mode and setting monitor mode can be used.
Also in RUN mode, it is possible only to check the display and operations such as integration start/stop/reset are not available. (Display
switching from instantaneous flow rate display to integrated flow rate display, etc. is possible.)
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How to unlock (Key lock)

When a key operation is performed, "Loc" is displayed and the operation is not accepted.
To unlock it, press all keys at once while "LOC" is displayed.
After unlocking, if the key is not operated for approx. 10 seconds, it will be locked again.

Press and hold for
5 seconds or more

RUN mode |§| or m or A Key locked |§| or ﬂ or A Key unlocked

e e N L VTR o

- The key unlock operation is only possible while "Loc" is displayed.
- The "Loc" and "unL" are displayed for approx. 1 second.
- Set to "Key lock OFF" to completely unlock it including the re-locking.

How to unlock (PIN code)

When any key is pressed, the PIN code enter screen is displayed.
To unlock it, enter the pre-set PIN code.
After unlocking, if the key is not operated for approx. 10 seconds, it will be locked again

Press and hold for Press and hold
5 seconds or more for one second
RUN mode |§| m ﬂ Enter PIN code |§| Unlocked
— or N or EE Y2 Success )
—— [ | —> —
Shifting
of digits Unlock failed
Fail
N ——>[ Loc v ]
Z] DOWN

- Set to "Key lock OFF" to completely unlock it including the re-locking.
- If you have forgotten your PIN code, please contact the sales office or distributor.
- The PIN code will not be copied by the setting copy function.

@ F.17 : Peak hold setting

You can choose to acquire peak bottom values consecutively or at set times. You can also decide whether or not to save the data.

Measurement method setting Data saving setting

Consecutive |§| Not to save

|§| Set time
S (1236w ]
c % il Press and hold
for 1 second

e
|§| 1 Return to SET mode
i selection screen

Shifting
of digits

mUP

ﬂ DOWN

- In Time setting function, peak hold automatically stops after a set time.

The elapsed time will be reset if you set to "Peak hold STOP" or restart the sensor. The peak bottom value acquisition and time count start
again when setting to "Peak hold Start" again. (It starts just after rebooting if you restart the sensor.)

- For saving the peak bottom value, the first data is saved when the setting is confirmed with Data saving setting ON. Data is saved in every
5 minutes afterwards. When restarting the sensor, the elapsed time is reset and the first data is saved just after rebooting, then in every 5

minutes afterwards.
- The saved data is will be reset when setting to "Peak hold Reset".
- Peak bottom value saving is activated even in "Peak hold STOP" state.
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Maintenance mode

<RUN display screen>

HHHH

Press and Press and
hold for hold for
2 seconds 5 seconds

< Function selection screen>

Forced output

While pressing and holding
for 1second or more

+

2l T

7 N

N

v

Zero adjustment

Undo (Cancel)

Zero adjustment confirmation

g

While pressing and holding
for 1second or more

+

F. 8¢

7 N

RdJ

undo fd

R

A

v

Copy function |§| ! Master side
T LoPY s
A | With copy _ I

function
only A m

\

Press and hold for 5 seconds
(Take in offset value)

Offset value zero

1 second later

Flow rate +10%FS or more

Sending Successfully sent

L DPU .y 5 seconds later,

Receiving

L afY

Successfully received
rEck

Setting copy failed

— |t 0"

Fall 5 seconds later,

A 4

Success M pag 1 second later,
L Ln >
Zero adjustment failed
FalI

Success 5 seconds later,
e [y

\Press and

1 hold for

:5 seconds

———>[rE5E o |

Reset completed

A 4

5 seconds later, |
L

%1)To return to <Function selection screen> from any other screen, press |§| +ﬂ .

(This operation is invalid while copying.)

%2)To return to <RUN display screen> from screens in <Function selection screen>, press |§| +ﬂ .

3%3)A sensor will be in factory settings if reset it.

¥4) 1t will return to <RUN display screen> after 1 minute without any operation.

%5)F. 93 (Copy function) is not shown for sensors without copy function.
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@ F.91 : Forced output function
Use this function to forcibly turn the switch output ON and confirm the wiring connection and initial operation of the input device.

While pressing and holding

for 1 d
for 1second or more <CH1 output>
|\

A
—>
While pressing and holding 77N

for 1second or more
<Forced output™> |§| - <CH2 output>

—_— . w7

While pressing and holding
for 1second or more

AT ravi
Ea—— R |

77N

<CH1,2 output>
N7

Y]
CHE -
J7A\

- Main display blinks during CH1 output, and sub display does during CH2 output.

- For a sensor with copy function (Output spec. code : NVC, PVC, NAC and PAC), or when CH2 setting is "Integration reset" or "Auto-
reference", "CH2" in the sub display is not shown nor output.

- Display color follows the setting in "F.05: Display color setting".

- To prevent misoperation, pressing and holding for 1 second or more is necessary to output.

@ F.92 : Zero adjustment function
The zero point deviation is corrected. (Range: Within +10%F.S.)

Zero adjustment confirmation

1T T T T-Ts=s=s=s===" 1

<Zero adjustment> |§| Undo (Cancel) ' |§|
— =
A X

ﬂ q : Press and hold for 5 seconds
* ' (Take in offset value)
Do ! Offset value display |§| s Offset value zero
! uccess 1 second later

1

Fail Zero adjustment failed
ai 1 second later
n
— (L I |/
Offset flow rate
+10%F.S. or more

- Make sure that the flow rate is zero before taking in the offset value.

- When zero adjustment is successful, offset value shows 0, then returns to "F.92".

- If offset flow rate is more than +10%.F.S., it shows "E 02" indicating that the zero adjustment failed.
- To check the taken in offset value, see "Model display" in Setting monitor mode.
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@ F.93 : Copy function

Operations and set values can be easily copied between two FUS21 with copy function.
(Copying is only possible between products with the same model No.)
Successfully sent

5 seconds later

<Copy function> '
1

Eaamm—
Ll

f ﬂim

1
' Slave side
Ll

Receivin
|§| \\__/4 9 Successfully received
PV ceee |[—— | oPY et _SUCCGSS' 5 seconds later
' 77NN\

Setting copy failed
Fail 5 seconds later
g gr |,

: How to copy

1 1) Prepare the source FUS21 (master) and the destination FUS21 (slave) for copying.

: 2) Refer to "Copying setting values" on page 6 for wiring.

1 3) Enter to "F.93" setting. Set the master sensor to and the slave sensor to with m or Z] keys.

: 4) Press the |§| key of the slave side first, then the El key of the master side. They will be in sending / receiving mode.
1 5) When the copy is successful, the slave sensor displays . It displays if fails.

1

1

The master sensor displays regardless of copy success or failure.

- Sensors with output spec. code : NVC, PVC, NAC or PAC have copy function.
- With copy function, the settings F.01 to F.17 in SET mode can be copied.
However, "F.12: Numbering setting" and "F.16 Lock setting" will not be copied.
- In the procedure 4, make sure to operate the slave sensor first. If the master sensor is operated first, the copy will fail.
- The copy fails in following 2 conditions.
- When the sensor models are different between the master side and slave side.
- When 10 seconds pass without data receiving by the slave sensor in the receiving mode.

@ F.99 : Reset function
Return the settings to the factory settings.

Reset confirmation

Undo (Cancel

1 Ll EI

1 ]
: unda rESt | —

: \ Press and
v /) I\ 1 hodfor
1 1

1 Ll

1 ]

1 1

Ll

Reset

5 seconds
Reset com pleted

5 seconds later
* do o s [t v o

- For details of the factory settings, refer to "Function Description" on page 9.
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Setting monitor mode

<Nomal mode screen>

M

° DOGO e/
@U T
T g

o Mo ¢ f//mlS/min

|§| Press and hold
l for 3 seconds

During the instantaneous flow rate display, press and hold the |§| key for 3 seconds to enter the
Setting monitor mode.

Press the |§| key to enter the selection screen, and switch the function with A q keys.

Press the |§| key to monitor the setting.

P d
;2?3 %nr T It will return to <RUN display screen> after 30 seconds without any operation.
2 seconds '- -' '-
l |§| Each time the |§| key is pressed, I <Display cycle setting display> |
the settings will be displayed c ] AL
<Setting monitor mode selection screen> sequentially. —|—> '- (o cHel —|—> Display cycle
7 —_————— - setting confirmation
<CH1 Operatlon setting display> \ I

C (
l’.-Ll ( chi

A

F_lg o

s

<lIntegration setting display>

Fo4 ntd

s

<Sub-screen setting display>

Fond o

m m

)
- -,
’ .-L'-' cLar

s

<Flow direction setting display>
(Bi-direction type only)

[ Y g
".- L'l:' Fd o

s

<Reference state setting display>

g
] -L“' canu

A
t

EEEN

<CH2 Operation setting display> I
(Models without copy function only) I

“+—

<Display color setting display>

1

48,

<Display inversion setting display>> I

AR

d

, 0

AN

d

IR

o |1 Al |

CH1 Operation
setting confirmation

I <Analog output response time setting display> I

- F11:
| L '| '| FECP —Ilb Analog output response

F - time setting confirmation

A

<Numbering setting display>

F02:
CH2 Operation
setting confirmation

] F12:

:. "'.' no —— | Numbering setting

Z| T ln confirmation

F.03:
Integration setting _— . I
confirmation <Gas type switching display> I @ =TT
:- " -" LAY | —— |Gas type switching
- - I confirmation
F.04: A T lm I
Sub-screen setting
confirmation <ECO mode setting display> I @ Ve
:- " '-" Fro —'—P ECO mode setting
i confirmation
FO5: A T lm |

Display color
setting confirmation

<C0; emission amount setting display> I

L F15:
:. '| L' Erat _Ii’ CO, emission amount

I setting confirmation
Al
I

<Lock setting display>
F16:

L o oe —i} Lock se'.cting
) (L I confirmation
ﬂTlﬂ |

|

<Peak hold setting display>

— — F17:
:. 'l I 'i PER —&» Peak hold setting
e I confirmation
|

F.06:
Flow direction
setting confirmation

F.O7:
Display inversion
setting confirmation

F.08: _
Unit 1 setting <Model display> @
confirmation T I Model Setting

e Al | o/

L/min

confirmation

—_—_——— - —————————————————

A

Return to <CH1 Operation setting display>
-30-



PISCO.

@ Model display

A model (the current setting state) can be checked.
It shows in order of "Zero adjusted value", "Flow rate range & Gas type", "Flow rate reference & Flow direction" and "Switch output type &
Number of switch output points".

Switch output type
Flow rate range Flow rate reference & Number of switch
Zero adjusted value EI & Gas type & Flow direction |§| output points

' l
s i s [ R I v
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TROUBLESHOOTING

l Error code

Error code Cause Countermeasures
;:\z :;?ewdi:gzyi);ﬁg:ds the Reduce the instantaneous flow rate value to within the flow rate range.
Make sure that the flow rate is within the flow rate range, then turn the power
L supply ON again.
nit Sensor chip is damaged If it still does not return to normal, the product may be damaged. Please
’ replace the product.
If you feel any abnormality in the product, stop using it and contact the
nearest sales office or distributor.
Irr::( 2?:;/1erefllgewlsra?:l(;)igpr:yer;g:r Increase the instantaneous flow rate value to within the flow rate range.
Make sure that the flow rate is within the flow rate range, then turn the power
| . supply ON again.
L Sensor chip is damaged If it still does not return to normal, the product may be damaged. Please
’ replace the product.
If you feel any abnormality in the product, stop using it and contact the
nearest sales office or distributor.
Turn the power supply ON again.
C An error occurred during CPU If it still does not return to normal, the product may be damaged. Please
s processing. replace the product.
If you feel any abnormality in the product, stop using it and contact the
nearest sales office or distributor.
P The range at which zero
;: u ,:' adjustment is possible is|Make sure to set the flow rate to zero, and then perform the zero adjustment.
exceeded.
Turn the power supply ON again.
C na An error occurred during If it still does not return to normal, the product may be damaged. Please
[ EEPROM reading or writing replace the product.
" |If you feel any abnormality in the product, stop using it and contact the

nearest sales office or distributor.

D |
=
)

An error occurred during
memory reading or writing.

Turn the power supply ON again.

If it still does not return to normal, the product may be damaged. Please
replace the product.

If you feel any abnormality in the product, stop using it and contact the
nearest sales office or distributor.

Turn the power supply ON again.

P If it still does not return to normal, the product may be damaged. Please

;- : ”-' Sensor failure has occurred. | replace the product.

- == If you feel any abnormality in the product, stop using it and contact the
nearest sales office or distributor.

;- : : J " Setting copy failed. Check the connection and try again.

LiarC Button operations are locked. | Release the lock before operation.

Enter the set PIN number.

It . . %) Do not forget your PIN number.

L Pan A pin number s set. If you have forgotten your PIN code, please contact the sales office or

distributor.

Blinking of display
(Switch output is not output)

The switch output's
overcurrent protection circuit
has operated.

Check whether load current exceeds the rating. Correctly connect, then turn
the power ON again.
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I Troubleshooting

Trouble Cause Countermeasures
Wrong connection of power source. Connect the rated power supply correctly.
Press either of the MODE key, the + key, or the - key to see if the light
. comes on again. (Do not press and hold.)
The sensor is in ECO mode. In Eco mode, the display's backlight will turn OFF if the buttons are not
operated for approx. 1 minute.
No flow display It may be difficult to see depending

on the angle.

Change the mounting direction to change the viewing angle.

Malfunction caused by noise.

Keep the main unit and cable away from noise source.

Disconnected external wirings.

Recheck / repair the external wiring.

Broken output circuit (Damage on the
main body)

Replace the main unit.

No analog output

Wrong connection of power source.

Connect the rated power supply correctly.

Wrong wirings

Recheck / rewire the external wiring correctly.

Analog GND line is not connected.

Check the wiring of the connected device.

< Common example >

The connected device and the analog output of FUS21 are connected,
but GND is not connected. Or the connected device and analog output of
FUS21 GND were not in common.

Malfunction caused by noise.

Keep the main unit and cable away from noise source.

Disconnected external wirings.

Recheck / repair the external wiring.

Broken output circuit (Damage on the
main body)

Replace the main unit.

No switch output

Wrong connection of power source.

Connect the rated power supply correctly.

Wrong wirings

Use "F.91: Forced output function" and check the I/0 with the connected
device.
Then if there is no conduction, check the cable color and correctly re-wire.

Output specification does not match.
(NPN and PNP)

Make sure that it matches the specification of the connected device.

(For example, it does not operate normally if FUS21 is NPN specification
and the input unit of PLC on the connection destination is PNP
specification.)

Malfunction caused by noise.

Keep the main unit and cable away from noise source.

Disconnected external wirings.

Use "F.91: Forced output function" and check the I/0 with the connected
device.

Then if there is no conduction, correctly re-wire or replace the wire.

Broken output circuit (Damage on the
main body)

Use "F.91: Forced output function" and check the I/O with the connected
device.
Then if there is no wrong wiring but no conduction, replace the main unit.

Flow display does not
reach 0.
The zero point is shifted.

Fluid leakage

Check piping for leakage.

Foreign objects are inside main unit.
(Foreign objects sticking to sensor chip.)

Foreign objects are in the main body and the flow rate cannot be
measured correctly. Replace the product.

When installing the main unit, make sure that there is no foreign object in
the piping or the port of the main unit, and install a filter so that foreign
objects do not get into in the main unit.

Malfunction caused by noise.

Keep the main unit and cable away from noise source.

Sensor chip inside the main unit is broken.

Replace the main unit.

Unsupported fluid medium

Use fluid medium that this product supports.
Otherwise it does not operate properly.

Wrong gas type is selected.

Check if the correct gas type is selected for the fluid medium.
Otherwise it does not operate properly.

The zero point is shifted.

Adjust the zero point and correct it.

Insufficient energization to FUS21
(Insufficient warm-up operation)

Before use, perform warm-up operation (at least 5 minutes after
energizing). Otherwise the zero point may be shifted.

The flow rate indication
does not change from 0.

Foreign objects are inside the main
unit and they are clogged.

Foreign objects are in the main body and the flow rate cannot be
measured correctly. Replace the product.

When installing the main unit, make sure that there is no foreign object in
the piping or the port of the main unit, and install a filter so that foreign
objects do not get into in the main unit.

continued on next page p
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AESEHR

Cause

Countermeasures

The flow rate indication is
wrong, or it seems to be
inaccurate.

Foreign objects are inside main unit.
(Foreign objects sticking to sensor chip.)

Foreign objects are in the main body and the flow rate cannot be
measured correctly. Replace the product.

When installing the main unit, make sure that there is no foreign object in
the piping or the port of the main unit, and install a filter so that foreign
objects do not get into in the main unit.

Malfunction caused by noise.

Keep the main unit and cable away from noise source.

Sensor chip inside the main unit is broken.

Replace the main unit.

A sensor with larger flow rate range is
used against the actual flow rate.

The accuracy of this product is +3% for the flow rate range (full scale).
If measuring small flow rate with a sensor with larger flow range, the
accuracy appears coarse.

Re-select an sensor with appropriate flow rate range and replace it.

The flow is disturbed and the uneven
flow occurs.

It is possible that equipment installed on the primary side of the product
causes uneven flow. Uneven flow may cause sensor errors. In such a
case, provide a straight pipe between the product and the equipment on
the primary side.

< Examples of equipment causing the uneven flow >

Regulator, Solenoid valve, Flow control valve

Difference between ANR and NOR

Measured value will be different if FUS21 is set to ANR and flow rate is set
by NOR standard flow meter.
Change the setting of FUS21 to NOR.

Insufficient energization to FUS21
(Insufficient warm-up operation)

Before use, perform warm-up operation (at least 5 minutes after
energizing). Otherwise the accuracy will be coarse.

Unsupported fluid medium

Use fluid medium that this product supports.
Otherwise it does not operate properly.

Wrong gas type is selected.

Check if the correct gas type is selected for the fluid medium.
Otherwise it does not operate properly.
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