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1. Before Operation

H Symbols
This instruction manual uses the following symbols to alert readers
to important messages. Be sure to read these messages carefully.

Indicates a hazardous situation which, if not avoided, will result in death

PN | or serious injury.

Indicates a hazardous situation which, if not avoided, could result in

death or serious injury.

Indicates a hazardous situation which, if not avoided, could result in

& CAUTON| | minor or moderate injury.

Indicates a situation which, if not avoided, could result in product damage

as well as property damage.

Indicates cautions and limitations that must be followed during
operation.

\, Point Indicates additional information on proper operation.

Relerem:e; Indicates tips for better understanding or useful information.

Safety Precautions

B General precautions

1. Do not use this product out of the specification ranges. Comply
with the contents described in this instruction manual when using
the product.

2. Do not use this product in an application where death, serious
injury, or serious property damage is possible should a failure of
the product occur, such as nuclear power plants, on aircraft, trains,

ships, or vehicles, used within medical equipment, playground
equipment, roller coasters and other rides, etc.

3. Do not use this product for the purpose of protecting a human body
or a part of a human body.

4. This product is not intended for use as an explosion-proof product.
Do not use this product in a hazardous location and/or potentially
explosive atmosphere.

Do not modify this product.
If the product is used in a manner not specified by this manual, the
protections provided by the product may be impaired.

N =

DI Do not use the FD-H Series as a measurement instrument for trade or
certification.

B Precautions for handling

When installing this product on a high-temperature pipe, the product
may become hot. Use caution to prevent burns and/or injury.

Do not drop the FD-H, hit it against something, or apply excessive force.

Precautions for wiring

Use the FD-H within its rated range. This sensor should be used with a

DC power supply. Do not apply AC voltage. Also, do not use a load that
exceeds the permitted range.

1. Check the wire colors during wiring.

2. Use an insulated stabilizing power supply.

3. Do not apply excessive tensile force to the cable.

4. Ensure that the cable tip is not submerged in water during wiring
work.

5. Do not place the cables connected to this product together with
power supply cables for other products.

6. Isolate the cables as far away as possible from any source of noise.

7. Do not use an M12 power supply cable with a total length longer

than 30 m (20 m when using 10-Link).

8. When temperature, concentration, or level sensors are connected to
the Multi-port, do not use cables with a length longer than 20 m
between the display unit and the devices.

9. When the flow sensor’s display unit and sensing elements are
separated, do not use a cable with a length longer than 20 m.

10. If this product is at risk of being struck by lightning or similar
hazards are present, implement countermeasures such as installing
a separate isolator and a lightning arrester.

11. Each cable is heat resistant up to 80°C. If the pipe surface
temp: e meets or ds 80°C, ensure the product does not
touch the pipe directly.

B Precautions for installation

Do not install this product in a location where it may become
A caution| | submerged in a liquid. Doing so may lead to electric shock and damage
due to insulation defects.
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1. Install the FD-H in a location where the inside of the pipe is always
filled with fluid.

2. To prevent a situation where flow detection is affected by a partially
filled pipe/hose, it is recommended to install the unit in a position
where the display surface is perpendicular to the ground.

3. When installing the FD-H on a vertical pipe, choose a position
where the fluid flows in the upward direction.

4. To improve the detection stability, it is recommended that the
sensor be installed in a location with a straight section of pipe five
times the inner diameter of the pipe upstream of it. * Even if such a
section is not available, the pipe being filled with fluid will provide
signal strength enabling detection.

5. Do not install the FD-H in a location exposed to radiant heat from a
heat source.

6. When installing the FD-H in a location where vibrations occur, fix
the pipe in place with supports as close to the main unit as
possible. Excessive vibration may lead to unstable operation or

NOTICE load on the pipe.

7. To avoid interference between detection signals, do not install
multiple units closely in series.

8. When installing the flow sensor on a high-temperature pipe,
insulating the area surrounding the pipe and flow sensor may
prevent heat from being released, leading to damage.

9. When installing the high-temperature model (FD-HxxK) on a pipe
that reaches temperatures of 140°C or higher, use the display unit
separate from this model. Also, switch the couplant with an ultra-
high-temperature couplant (sold separately).

10. When using the high-temperature model (FD-HxxK) close to 180°C,
the signal strength may drop due to couplant deterioration over a
long period of time. This problem can be fixed by switching to a new
ultra-high-temperature couplant.

11. Only the standard model (FD-Hxx) is designed for outdoor use. In this
situation, (1) be sure to use the protection cover (FD-HP2) and cable
(FD-HCB10G) designed for outdoor use. (2) Integrate the detection
head and display unit. (3) Do not connect sensors to the Multi-port.

B Other precautions

m 1. When power is applied to this product, it enters an approximately 15
second “startup” process before it is ready to be used. Do not use
the outputs from the product during this period.

2. Initial drift may occur after the power is turned ON. To detect subtle
flow differences, let the FD-H warm up for approximately 15 to 30
minutes before use.

3. Do not bring a strong magnetic force or magnetic field close to the
FD-H.

This product includes open source software components. For information about
these open source software components, refer to the “License Information” on the
“Help” menu in [FD-H/FI History Reader], which is software that can be
downloaded from the Internet.

Precautions on Regulations and

Standards

B CE and UKCA Markings

Keyence Corporation has confirmed that this product complies with the essential
requirements of the applicable EU Directive(s) and UK regulations, based on the
following specifications. Be sure to consider the following specifications when using
this product in the Member States of European Union and in the United Kingdom.

® EMC Directive (CE) and Electromagnetic Compatibility

Regulations (UKCA)
* Applicable Standard (BS) EN 61326-1, Class A

Install this product where there is no harmful surge effect (e.g. 30m or less for indoor
use. 10m or less for outdoor use.).

Remarks: These specifications do not give any guarantee that the end-product with
this product incorporated complies with the essential requirements of EMC Directive
and Electromagnetic Compatibility Regulations. The manufacturer of the end-
product is solely responsible for the compliance on the end-product itself according
to EMC Directive and Electromagnetic Compatibility Regulations.

B CSA Certificate

This product complies with the following CSA and UL standards and has been

certified by CSA.

* Applicable standard CAN/CSA C22.2 No.61010-1

uL61010-1

Be sure to consider the following specifications when using this product as a

product certified by CSA.

¢ Use this product under pollution degree 3.

¢ Indoor use only

* Use this product at the altitude of 2000m or less

¢ Use a CSA/UL certified power supply that provides Class 2 output as defined in the
CEC (Canadian Electrical Code) and NEC (National Electrical Code) or a CSA/UL
certified power supply that has been evaluated as a Limited Power Source as
defined in CAN/CSA-C22.2 No.60950-1/UL60950-1.



2. Installation and Wiring

* For details on flow sensor installation,
see the included “Installation Guide.”

Connecting the M12 Power Supply

Cable

The display unit has one power
supply port which is a M12 8-
pin connector (of which 6 pins
are used). Please use the
dedicated 6 core cable.

M12 power
supply port

] =

FD-H dedicated power supply cable (sold
separately)

FD-HCB2 2m

FD-HCB10  10m

FD-HCB10G 10m, Heavy duty cable

A conversion cable can be used

to change from M12 8-pin to mmm:mm
M12 4-pin. This is useful when

establishing an 10-Link M12 8-pin, M12 4-pin,
connection. female male
FD-HCC2 M12 power supply cable with 8-pin to 4-pin conversion, 2m

FD-HCC10  M12 power supply cable with 8-pin to 4-pin conversion, 10m
FD-HCCO 8-pin to 4-pin conversion connector

N e mmmmmemEmmmmom

Channel Functions

The FD-H Series has four I/O wires corresponding to channels (Ch1
to Ch4) that can be assigned to control output, external input, and
analog output according to the chart below.

Use “3. Initial Settings” > “H. Initial Settings [I/O]” to assign the
wires.

Wire color Function
Brown Power supply +20-30 V
Blue GND
Black (Ch1)*1 Control output or analog (selectable)
White (Ch2) Control output, analog ou’[pu}é or external input
(selectable)
Gray (Ch3) Control output or external input (selectable)*2
Pink (Ch4) Control output (fixed)

*1 10-Link wire during an 10-Link connection. It is not possible to switch to 10-Link
communication if analog output is selected.

*2  Two external input wires are required by the bank input function, set Ch2 and Ch3 to
external input to use this function.

*3  When using an M12 8-pin to 4-pin conversion cable or a conversion connector, the
brown, blue, black (Ch1), and white (Ch2) wires can be used as follows.

@

@ @ (1) Brown  (2) White (Ch2)
(3) Blue (4) Black (Ch1)

Independently insulate any unused input/output wires.

[ Load (input device) @ Analog current input device

(1) Wiring for channel assigned to control output

* NPN * PNP
g&own 20-30V BroWﬂ—20—30 \
Ch Ch
Blue ov Blue ov
(2) Wiring for channel assigned to external input
* NPN * PNP
o 0o Bron 2030V
ch / Ch /

Blue ov Blue ov

(3) Wiring for channel assigned to analog output

Brown
20-30V

Ch
Bl
ue ov

* It is possible to switch between 4-20 mA and 0-20 mA using settings.

The wiring varies according

to the channel assignment.

Connecting to the Multi-port

The display unit has one
Multi-port to which temperature,
concentration, and liquid level
sensors can be connected.

Use a Y-shaped connector
(FD-HY1) to connect up to two
sensors, such as a temperature
sensor and a concentration
sensor, at the same time.

Remove the cover with a
flathead screwdriver and
connect an M12 connector
cable (sold separately).

B Connectable
sensors

Maximum number
Models that canbe  of connectable  Temperature ~ Concentration Level

connected units per FD-H  measurement measurement measurement
display unit
Temperature FI-T ° v ) )
sensor
Concentration FI-C ’ v v )
Sensor
Level sensor  FL 1 - - v
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. Initial Settings

Settings During Initial Startup (Initialization)

m Language

Initial Settings
Language

ENGLISH

Press
°

B%5E
X
DEUTSCH

@ Select

e Initial value: ENGLISH

Press
°

m Connected sensors

Connected Sensors
Flow port FD-H32
Multi-port 1

Conc. (FI-C)
Multi-port 2

v

Level (FL)

E Screen orientation Date and time settings
Initial Settings Initial Settings v
Screen orientation Press Date and time settings
o
Vertical >
»| Horizontal (CW) 20XX/11/13 17:30
Horizontal (CCW)
) ) Set
Vertical (inverted)
Back
4 Back @ Set <P Digit @ Set
 |nitial value: Vertical * To make changes:

* Changing the orientation changes the
orientation of the following setting
screens as well as the arrow

(1) Move the cursor to the desired
digit and select it with @.
(2) Change the value with A and

v.

Press
°

| Set

4 Back @ Select

* The connected sensors are
automatically displayed.

* To select sensors that will be connected

at a later time:

(1) Move the cursor to the target port
and select it with @.

(2) Change the value with A and V.

(3) Confirm the value with @.

assignments. (3) Confirm the value with @.

Horizontal orientation

If a connected sensor is changed here,
a settings error will occur on the current

value screen, but this error will
disappear when the correct sensor is
connected.

E Initial settings [Sensor] E Initial settings [Units] E Initial settings [PNP/NPN] m Initial settings [I/O]

A

" _ A — , , s " . A
Initial Settings [Sensor] |w Initial Settings [Units] v Initial Settings [PNP/NPN] v /0 dlassification  Target v
Flow direction Flow rate unit PNP/NPN Ch1 Outout  Flow

=(ICJo} < i Press P
min PNP

— - - d Ch2 Analog Temp. 1
Pipe size Concentration unit —>

11/4"(32A) Brix % Ch3 Output  Conc.
Pipe material Press |Setand continue Press Ch4 Output  Flow Prtzss
Metal L L] Back Set
—> —>
4 Back @ Set 4 Back @ Set 4 Back @ Set @® Select
| | e Initial value: PNP I
Options Options o 3
Hom (underlined items are initial values) Hom (underlined items are initial values) classification Output Analog Input
Common across all FD-H Series Flow Sensors Flow sensor connected Settable chi, 172 Chi1 ch2 Cha. Cha
o From the LED side, Toward the LED Flow unit L/min, m3/h, G/min channels Ch2, Ch3, Ch4 ’ ’
Flow direction e —_— —
side (* Select with the illustration.) sensor Flow Flow
Pipe size - o Temp.1 Temperature 1
Temp. unit* °C.° (xx) (xx)
° Egi:1 OEE; ;/4 ((B/;)) ’ %10’:)) Concentration sensor (FI-C) connected Te(rxngz Ternpgj;ure 2
* FD-H20, 1/2" (15A), 3/4" (20 o i *4
fe— Concentration o - Options . ccoo
 FD-H32(K) 1" (25A), 1 1/4" (32A) unit Brix%, nD (refractive index) (L):c;:‘. Concér\\/t;latuon

Hose size Level sensor connected Heat tranfer ~ Heat transfer

o FD-H22oF 13~, 16~, 17~,19~, 21~ Level unit* mm, inch Error

OIFDHAERI 28~,25~,27~, 29~, 31~ Heat transfer = Enabled on p screen

* FD-H47F & 36~, 39~, 42~, 45~ Heat transfer . Functions can be Chi i_s the IO—\T\'nk wire during an \O—L_mk con_nection. It”\'_s not

 FD-HB3F 48~, 51~ 54~, 57~, 60~ unit M/, kW, kKBTU/R assigned for each ;Snslisclzz to switch to 10-Link communication if “Analog” is

channel such as ]
(FD-H) or high (FD-HxxK) * “Output” with Only Ch1 supports pulse output. . _
J— DX “When changing the unit of “Flow” and Tuneton, a1 Ch2 and 3 10 mput o uss s unten
Pipe material Metal, Resin “ i °
Metd measurement be sure to check ‘Analog” with Temperature 1 and Temperature 2 can be selected when

devices with temperature measuring functions (FD-H standard /
FI-T / FI-C) are assigned to the connected sensors.
Concentration and Level can be selected when the FI-C or FL
is assigned, respectively, to the connected sensors. Heat
transfer can be selected when Heat transfer calculation is set
to "Enabled" on screen [E].

Hose (FD-HxxF) flow sensor connected
Standard, High-pressure

and abide by the laws and
regulations of the country and
location in which the product
will be used.

mperature.”

Hose type
Level sensor (FL) connected
200mm increments,
1mm increments. (standard only)
100 to 12000 mm (200 mm)

Flow sensor +
temperature sensor (FI-T) x 2 connected

\

Probe ipput
(FL)"!

Probe length2

Select “High pressure” for
black rubber, high-pressure
hoses and other such

Final check screen ¢—

t:lﬂ‘:&f;'i':;?{ Disabled, Enabled pressure-resistant hoses Press
and “Standard” for all other [ ]
*1 With the FL-C001/S001 connected, select “200mm hoses (braided hoses and
increments.” Exit

soft plastic tubes).

*2 If a value exceeding 2000 mm is entered with the
FL-001/C001/S001 connected, the sensor will operate
with the value set to 2000 mm.

*3 Setting Heat transfer calculation to "Enabled" allows
the setting of Heat transfer unit on the [F] Initial
Settings [Units] screen and the assignment of Heat
transfer on the [H] Initial Settings [I/O] screen.

To current value screen
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4. Viewing the Current Value

123

Parts of the Display

No. Name Function
Lights according to the status of the output.
(1) Status indicator Flashes red when an error occurs. (For details,
g i =C
This indicator varies according to the reception
N ®) strength of the flow sensor’s ultrasonic signal:
4 bars: High signal strength
—
(2 (= 1noe P ®) Flow sensor stability 2 " 3 Pars: Medium signal strength
<« Flow rate (Umin) \ p (@) indicator Y 1 bar: Low signal strength
) AllOFF:  No signal
70\4 B oo e i et P
" ) transfer” screen.
) Show the status of outputs 1 to 4, lighting when an
3) Output indicators (1) output is ON and turning OFF when an output is
to (4) OFF. * Indicators are not displayed for channels to
which a control output has not been assigned.
MENU key Displays the selected bank (A, B, C, or D) of the
(4) Bank number . )
enabled bank input function.
10-Link ; i ication is i
Select key (5) communication Displayed when |O-Link communication is in
indicator progress.
L Arrow keys Indicates the screen type: flow, temperature,
(6) Screen type concentration, level, etc. Using the left and right

Main display area

keys you can cycle through the display screens.
Displays the current value and set value.

Current Value Screen Overview

Switch with €4 and p.

* The availability of screens will
vary dependent on what sensors
are connected.

|

y

Heat transfer

Multi View

< Multi View >

‘4 Instant. heat (MJ/h) p

(\ Concentration
‘,,,,QE%__, <

Temperature

|4 Temp.1 (°C)

Flow

4 Instant. flow (L/min) p

52.3

[1] 60.0

[2]

Qeeeeoe

Go to the MENU screen with B,

Menu
123 D)
Goment | istory
2
Settings Status

4

5.2

T
Level
< Level (mm) »
Conc. (Brix%) > 4 1 5
8.7
OO | e eQe
reee

s I s e |

40.0|—

Switch the display with ®.

Change display

@ Instant. value |

QO Hold value
O Percent display
O Accum. value

O Graph

< @ Select

5

52.3 Fin
1587.6 .
35.2 «

XXX X Xe}

345

[ e e e

sOe

For details,

see the following page.
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Change display

Display Change e

O Percent display

O Accum. value
O Graph

<4 @ Select

To change the displayed screen, open the sub menu by pressing ® on any screen.

(1) Instantaneous value

(2) Hold value
Checking the peak and bottom values

Checking the current value

Instantaneous flow rate FIOW rate (leln) Instantaneous flow rate

Flow rate (L/min)

4 Instat.flow (L/min) p

52.3

Displays the maximum value
(Peak) and minimum value
(Bottom) since power was
turned ON.

Instantaneous value

4 Flowrate (L/min) p

12.3

Changing the set value
Use A and ¥ to move the
cursor to the set value to
change it. = Select it with
@®. — Fine-tune the value

1 ith A and V.
g 3828 50.0 " 35.3 Peak |22
| | \ -
| 9.4 VAN
Ch Set value (upper limit)"! [3] 40.0 50.0 Bottom 9.4 .
I L SN
Set value (lower limit)”! Powertumed ON  Time

Hold down B + « (or P) on this screen to adjust
the following items.
* [Flow rate] Origin adjustment
¢ [Concentration] Teach
¢ [Level] Zero shift .

Hold Reset
Hold down B + « (or ») on this screen to reset
the hold values to zero.

Hold values can also be reset with ® (MENU) — “Settings” — “4. Useful functions” —
“Hold reset” or by turning the power OFF.
Executing the hold reset will reset all the hold values of the enabled monitored values.

*1  In standard mode, one value can be displayed and set per channel. In area mode, *
two values—the upper limit (High) and lower limit (Low)—can be displayed and set
per channel.

(3) Percent display (4) Accumulated value

Checking the totalized flow
Total Flow (L)

4 Accum.flow (L) p

Displaying relative values

Flow rate (%)

4 Flow rate (%) >

% display Accumulated flow

Changing the set value Changing the set value

98.5%

Set values cannot be
changed from this screen.
Change them from the

870.0

Use A and ¥ to move the
cursor to the set value to
change it. = Select it with

instantaneous value @®. — Fine-tune the value

[11)124.8% screen. (11 4000.0 with A and V.
[31{38.8% 111.3% [4] 5000.0
| et percentage (upper limit)"! 4 5 0
| Set percentage (lower limit)! Set valué '
Ch (only in accumulated elapsed time mode)
-

Preset Calibration
Hold down B + A on this screen or the (1)
instantaneous value screen to register the flow rate
that will be referenced as 100%.

* The reference heat transfer is registered on the heat transfer screen.

Reset Total
Hold down B + « (or P) on this screen to reset
the accumulated value to zero.

* The accumulated heat transfer is reset on the heat transfer screen.

\.

*1  In standard mode, one percentage can be displayed per channel. In area mode, two
percentages—the upper limit (High) and lower limit (Low)—can be displayed per
channel.

* The accumulated value can also be reset with ® (MENU) — “Settings” = “4. Useful
functions” = “Accumulated flow (Heat transfer) reset.”

(5) Graph

Visually checking transitions

Flow rate (L/min) ®: The duration of the graph can be changed from the sub

Channel name menu.
Ch — 120 Instantaneous flow rate Submenu Submenu
. . Display change i
Setvalie’”  Changing the set value pay chang @ 1 minute
Use A and ¥ to move the Graph timeframe || —— | O 10 minutes
cursor to the set value or
U channel to change it. = Select
Py oo it with @. — Fine-tune the value
with A and V.
* In area mode, the range between the upper and lower limits of the set value is displayed b @ Set h ® Set

on a graph. Changes can be made from this screen with A and V.

Graph sampling is performed at intervals of 1 second (with the 1 minute setting) and 10
seconds (with the 10 minutes setting).

The display shows 0 for up to 30 seconds after the power turns ON.

Select from two graph durations.
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Display Menus by Monitored Value

Monitored value

(Switch with Flow Temperature 1 Temperature 2 Concentration Level Heat transfer
4 and p.)
Flow Sensor When one or more devices capable of Concentration Level Sensor (FL) “Heat transfer
connected measuring temperature are connected, Sensor FI-C connected calculation” set to
“Temperature 1” is displayed. When two connected “Enabled” on the
or three of these devices are conne*(%ted, Initial Settings
. “Temperature 2" is displayed. screen.
Conditions for P play
displaying
monitored .
values
Instantaneous v v v v v v
value
2
paliSloe o = = = Conceﬁtration = =
conversion
before span
Hold value v v v v v v
Percent display v = = = V'3 v
Accumulated v _ _ _ _ v
value
Graph v v v v v v
. . N
Unique item — - - - Tank view -
*1 Devices ble of ing p ire
This refers to (1) the FI-T Temperature Sensor, (2) the FD-H Series Standard Model, and (3) the FI-C Concentration Sensor. If all three
are connected at the same time, two of them are displayed with the following priority: (1) > (2) > (3). 1500

(Example: If two (1) FI-T Temperature Sensor units are connected to a (2) FD-H Series Standard Model, priority is given to (1), so
Temperature 1 displays the temperature of one FI-T unit and Temperature 2 displays the temperature of the other FI-T unit.)

*2 Concentration before span
When the unit for the concentration value is Brix%, performing a span adjustment of the concentration enables the selection of this
display, allowing the original Brix% to be checked.

*3 On the percent display screen for the level, standard registration is not necessary. The probe length is assumed to be 100% for the
display.

*4 Tank view
Can be used to visually check the liquid level. When level output is assigned to a channel, the set value can also be adjusted from this
screen.

List Display (Multi View)

The Multi View screen displays a list of the selected monitored values. It is useful in displaying information from multiple connected sensors at
the same time.

Multi View
Select up to four
< Multi View S items to display.

Current Value .
Display content Selectable items

U
80.25| " o —
27.6 C d M Accum. flow

Accum. flow
2 5 Brix M Temp.1
. % _
1 21 8 or [] Temp.2 Temp.1
mm Apply and z Conc. Temp2
e00000 return
< @ Select Conc.
Level

Instant. heat

Accum. heat

* The selectable items vary
depending on the connected

j Sensors.
nt

7 GB FD-H IM




5. Setup £+

Select the category to set. Set the parameter.

Response time
A ] ] A A ,
Menu £ Settings v 2. Detection settings v Flow sensor v ‘Zﬁ
. Response time

1. 1/0 settings > Flow sensor } » 250s]

@ . 9 R | 5_0[3] 5.0[s]
Current . ° |2. Detection settings Temp. sensor(Port1) - — o
Value History 3. System settings Concentration sensor isplay resolution (instant.) 4 Back @ Select

> | 4. Useful functi 0.1

a ’ seu unetions Display resolution (accum.) \ Display resoluion (instarianeols)
5. Initialize 001

Settings Status 0.1 o1
9 4 Back @ Select 4 Back @Select 4 Back @Select 1

4 Back @ Select

1. 2. Detection settings (1/2)

I/O settings

1/0 settings can be changed for each channel.

m Ch1 Ch2 Ch3 Ch4

Change the detection mode and output logic.

Configure detection settings for each sensor.

Flow sensor (first half)

This is the list of settings when using a flow
sensor (FD-H).

. 0 See:
Setting item Options chapter8 — - See:
Setting item Options
1 Target™ Flow, Temp. 1, Temp. 2, Conc. , Level, Heat D-1 chapter8
transfer, Error, --- . 05s,1s,255,55,10s,30s,60s, 120 s,
1 Response time — D-5
X Standard, Area, Accum. (elapsed time), Pulse 200's
2 Detection mode” output 2, Bubble detection, Low liquid D-2 2 Resolution (instant.)
detecnon Stability alert, Error ® FD-H10(K)/H20(K) 0.01,0.1, 1 (L/min) 0.001,0.01,0.1, 1 (m/h)
3 Logic N.O., N.C. D-2 ¢ FD-H32(K) 0.01, 0.1, 1(L/m\'n) 0.001,0.01,0.1, 1 (m3/h) -
» When 1 = “Flow rate” and 2 = “Pulse output” ® FD-H22F/H32F  0.01, 0.1, 1 (L/min) 0.001, 0.01, 0.1, 1 (m3/h)
— ; 001 3
. 0.02 to 999.99 (L) (initial value: 1.00 s) ® FD-H47F/H63F  0.01, 0.1, 1 (L/min) 0.001, 0.01, 0.1, 1 (m>/h)
4 Pulse weight (Flow) '3 5 9999 (m3h) (initial valie: 0.0100s) D2 3 Resolution (accum.) ;
P When 1 = “Heat transfer” and 2 = “Pulse output” * FD-H10(K)/H20(K) 0.01,0.1, 1 (L) 0.0001, 0.001, 0.01 (md/h)
[ 5 Pulse weight (Heat) 0.02 to 999.99 (MJ) (initial value: 1.00 s) D-2 * FD-H32(K) 0.01,0.1,1(L) 0.0001, 0.001, 0.01 (mz/h)
*1 The “Target” and “Detection mode” selections will vary depending on the sensors ° EBﬂiiz::gE 8 81 8 1 1 EB 88881 % gg} Emsj:;
which are connected. ¢ FD- 1 : » 0.001, 0.01 (m
*2 Only Ch1 can be set to pulse output mode. 4 Display averaging 0 to 10 s (initial value: E) D-6
5 Hysteresis
Analog Ch1 Ch2 « FD-H10(K)/H22F 0 to 9999 (L/min) (initial value: 0.5)
¢ FD-H20(K)/H32F 0 to 9999 (L/min) (initial value: 1.5) D-2
Change the upper and lower limits for the analog output.  FD-H32(K)/H47F 0 to 9999 (L/min) (initial value: 5.0)
5 ® FD-HB3F 0 to 9999 (L/min) (initial value: 8.0)
Setting item Options cha::érs 6 Zero cut flow rate
Fon T T 5 G Lovel Hoat * FD-H10(K) 0 to 9999 (L/min) (initial value: 0.3)
1 Analog target™! T 1 e = one., Level, Fed D3 « FD-H20(K) 0 to 9999 (L/min) (initial value: 0.5)
® FD-H32(K) 0 to 9999 (L/min) (initial value: 1.0)
2 Anal tput t  4-20mA, 0-20mA D-3 PRI V= B
nalog output curren ﬁm‘ Im v e o « FD-H22F 0 to 9999 (L/min) (initial value: 0.5) o
PR nalog lower limit value corresponaing to 4m. _ o . e TA
3 Analog lower limit or OmA (depending on selection above). D-3 * FD-H32F 0 to 9999 (L/m‘m) (‘m!t‘\al value: 1.0)
4 Analog upper limit Analog upper limit value corresponding to 20mA D-3 ORDHIAT QTR (Ll (i) VLR A1,
- ® FD-HB63F 0 to 9999 (L/min) (initial value: 5.0)
*1 The “Analog target” selections will vary depending on the sensors which are . i From the LED side, Toward the LED side
connecied. 7 Flow direction (* Select with the illustration.)
8 Pipe material
m Ch2 Ch3 ® FD-H**/FD-H**K  Metal, Resin D-8
A s Hose type
Change the input function.
9 p * FD-H**F  Standard, High-pressure
Lo q See: 9 Pipe size
Setting item Options chapters o« FD-H10(K) /4" (8A), 3/8" (10A)
. Disabled, Accum. flow reset, Zero flow, Flow * FD-H20(K) 1/2" (15A), 3/4" (20A)
1 Input function™ origin adjustment, Concepztration hold, Accum. D-4 o FD-H32(K) 1" (25A), 1 1/4" (32A)
Heat reset, Bank change Hose size . D-8
*1 The “Inrtau;function" selections will vary depending on the sensors which are © FD-H22F 13~, 15~, 17~, 19~, 21~
connected. o
*2  To use the bank switching function, Ch2 and Ch3 must both be set to external input ° FD-H32F  28~, 25~, 27~, 29~, 31~
and one of their functions must be assigned to “Bank change.” * FD-H47F  33~, 36~, 39~, 42~, 45~
® FD-HB3F 48~, 51~, 54~, 57~, 60~
1. /O settings The items assigned to each channel 10 Accum. flow reset Automatic, Manual D-2
on the Initial Seﬁings screen are 11 Detection hold time 010 60 s (initial value: 5 s) D-9
Ch1: Output_Flow | listed and can be changed. 12 Bubbledetect.one- 445400 5 (initial value: 1.0s) D-2

Ch2: Analog Temp. 2 shot

The “Output,” “Analog,” and “Input”
assignments cannot be changed
here. To change them,

perform Initialization > Initialize
I/0 settings, see section 5 for
details.

NPN Continue to Flow

@® Select

sensor (second
half)

4 Back
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Detection settings (

Flow sensor (second half)

From Flow sensor
(first half)

* These settings are displayed when a level sensor E
(FL) is assigned as a “Connected Sensors” on the
Initial Settings screen. ]
Setting item Options Details

1 Probe length

2 Response time
3 Scaling
» When 3 = “ON”

Displays the value set on the Initial
Settings screen (the value cannot
be changed).

0.4s,1s,4s,10s

OFF, ON

4 1st point input ~19999 to 19999 (initial value: 0)
value =
5 1stpointdisplay 49999 15 19999 (initial value: 0)
value =
6 2nd point input —19999 to 19999
value (initial value: 1000) For details on these
7 2nd pointdisplay  —19999 to 19999 settings, see the
value (initial value: 1000) '(;Sttr::cé'f’lg\‘z‘”“al
8 Decimal point 1st digit, 2nd digit, 3rd digit, 4th  ggneor
position digit '
9 Hysteresis 0 to 19999 (initial value: 5)
10 Offset 0 to 19999 (initial value: 0)
Automatic ambient
i update (O1FF O
12 Mask (controller side)* 0 to 12000 (initial value: 0)
13 Mask (probe end)* 0 to 12000 (initial value: 0)
14 Sensitivity setting High sensitivity, Low sensitivity
15 Stability alert OFF, ON D-11

Controller side indicates the mask distance from the base of the FL. Probe end

indicates the mask distance from the tip of the FL probe.

Heat transfer

See:
Setting item Options chapter
8
13 Span adjustment 0.100 to 10.000 (initial value: 1.000) D-10
14 Additional settings OFF, Additional settings D-10
» When 14 = “Additional settings”
15 Flow detection mode (* FD-H**/H**K only) D-10
Hybrid, Delta TOF
16 Flow detection mode (* FD-H**F only)
Standard, High power "' Sl
17 Pipe O.D.
* FD-H10(K) 13.00 to 18.00 (mm)
* FD-H20(K)  18.00 to 28.00 (mm)
* FD-H32(K) 28.00 to 44.00 (mm)
Hose I.D. D-10
* FD-H22F  3.00 to 22.99 (mm)
* FD-H32F  6.00 to 32.99 (mm)
* FD-H47F  15.00 to 47.99 (mm)
* FD-HB3F  20.00 to 63.00 (mm)
18 Pipe thickness (* FD-H**/H**K only)
® FD-H10(K) 0.10 to 6.00 (mm) 5410
® FD-H20(K) 0.10 to 8.00 (mm)
® FD-H32(K) 0.10 to 10.00 (mm)
» When 15 = “Hybrid”
1000 to 4000 (m/s)
19 Pipe sound (init\'al.value: 3240 [when Pipe D-10
velocity material = Metal],
2300 [when Pipe material = Resin])
» When 15 = “Delta TOF” or when using a hose model (FD-H**F)
‘20 Liquid ultrasonic 3QO.tQ 1900 m/s D-10
vel. (initial value: 1497 m/s)
21 Kinematic viscosity %gll‘;?vssgeooo%% ) D-10

*1

If “Hose type” is set to “High pressure,” the initial value will be “High Power.”

Temperature sensor

* These settings are displayed when a temperature

sensor (FI-T) is assigned as a “Connected
Sensors” on the Initial Settings screen.

Setting item Options Details
. . 0.15,10s,205s,30s,60s,
1 Averaging time T20%, 300 s
) 0.0 t0 2.0(°C) For _detawls on these
2 i (initial value: 0.2) settings, see the »
. instruction manual of
—20.0to +20.0 (°C)
3 Offset (initial value: 0.0) tsfganl;g: Temperature
4 Ambient correction OFF, ON(Steel), ON(SUS) ’
5 Screen orientation Standard, Reverse

*

If two temperature sensors are connected, one more set of the above items is

displayed.

Concentration sensor

* These settings are displayed when a

* These settings are only displayed when
“Heat transfer calculation” is set to
“Enabled” on the Initial Settings screen.

See:
chapter
8

0.01,0.1, 1 (MJ/n) -
0.01,0.1, 1 (MJ) -
0.00 to 50.00 (initial value: 2.50) D-2

Setting item Options

1 Resolution (instant.)
2 Resolution (Accum.)
3 Hysteresis
4

Specific heat setting Water, Numeric entry D-12
» When 4 = “Numeric
entry”
‘5 Specific heat 0.100 to 10.000 (initial value: 4.186 MJ/°Cm®) D-12
6 Zero cut temp. diff 0.0t0 20.0(°C) (initial value: 0.5) D-12

7 Reset total Automatic, Manual D-2
Port 1 = port 2,

Port 2 = port 1

Automatic switching, Heating mode, Cooling
mode

8 Temp. sensor position D-12

9 Energy transfer mode D-12

Relerence; If a set sensor (FL, etc.) is connected to an initialized FD-H Series display
unit, the settings of the sensor are applied to the display unit.

concentration sensor (

“Connected Sensors” on the Initial Settings

screen.

FI-C) is assigned as a

Setting item

Options Details

1 Response time
2 Resolution*

3 Hysteresis

4 Span adjustment*

5 Teaching target value
6 Special temp. correct.*

7 Temperature offset
8 Low liquid sensitivity

9 Stability alert

15,258,585 ,10s,30s,
60s, 120 s, 200 s
0.01,0.1

0.00 to 10.00 (Brix%)
(initial value: 0.20)

0.100 to 30.000

(initial value: 1.000)
-9.99 to 99.99

(initial value: 0.00)

0.000 to 10.000

(initial value: 1.000)
-20.0to +20.0 (°C)
(initial value: 0.0)

High, Medium, Low, OFF
3orless, 2orless, 1orless,
OFF

For details on these
settings, see the
instruction manual of
the FI-C Concentration
Sensor.

*  This is only displayed when the

concentration unit is “Brix%.”

B Initial value list

FD-H10/ FD-H20/ FD-H32/

Model H10K H20K H32K FD-H22F FD-H32F
Standard mode
set value 3.0 L/min 10.0 L/min 30 L/min 6.0 L/min 20.0 L/min
(setareamode 0.18m3h 0.60m%h 1.8m%h 0.36 m¥h 1.20 m3h
lower limit)
Set areamode  18.0 L/min 60.0 L/min 180 L/min 36.0 L/min 120.0 L/min
upper limit 1.08m%h 360m%h 10.8m3h 2.16 m3h 7.20m3h

Temperature
FD- FD- FI-C20D/ (FI-T/FD-H
Model H47F H63F CA40F Ay FL-001/C001/S001
FI-C)
Standard mode Ch1: [Probe length] - 30
set value 30 L/min 50 L/min Brix 15.0°C Ch2: [Probe length] x 3/4 - 5
(setareamode 1.8m%h 30m3h 50% ’ Ch3: [Probe length] x 1/4 - 5
lower limit) Ch4: 10
Ch1: [Probe length] — 25

Setareamode 180 L/min 300 L/min  Brix 70.0°C Ch2: [Probe length] x 3/4
upper limit 108m3h 18.0m°h 15.0 % : Ch3: [Probe length] x 1/4

Ch4: 15
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3. System settings 5. Initialize

Change indicator, screen, and other s system settings. Initialize or restart the sensor.

Items to initialize (indicated with check marks)

Indicator settings Setting item

1/O settings™ Other settings History data

See: Restart device 2 - - -

Setting item Options chapter Initialize settings™ v v -

8 Clear history data™ - - v

Based on Output 1, Output 1 + Initialize I/O settings™® v
—_— gs = -
. Predictive maint., Based on Output - 3

1 Indicator mode 2, Based on Output 3, Based on D-13 Initialize all v v i

Output 4, Multi-judgment *1  The I/O settings refer to “G: Initial Settings [PNP/NPN]” and “H: Initial Settings [I/0]”
» When 1 = “Output 1 + Predictive Maint.” under Initial Settings (chapter 3) and 1. /O settings” under Setup (chapter 5).
|2. Predictive maint. ratio 0.1 to 10.0 (initial value: 1.1) D-13 *2  After initialization is executed, the current value screen appears

*3 After initialization is executed, the “A: Language” settings screen under Initial Settings
(chapter 3) appears.

*4  After initialization is executed, the “5. Initialize” screen remains displayed

*5  After initialization is executed, the “G: Initial Settings [PNP/NPN]" settings screen

3 Indicator color Green-Off, Green-Red, Always Off D-14

Display settings under Initial Settings (chapter 3) appears.
See:
Setting item Options chapter
8
Vertical, Horizontal (CW), 6' ConneCted sensors
1 Screen orientation Horizontal (CCW), Vertical -
$”Ve”;d)h — Confirm the settings (the connected
urn off when inactive, Brightness
2 Screen brightness 1, Brightness 2, Brightness 3, D-15 senst.)rls) Sele.Cted on spreens E under 6. Connected Sensors
Brightness 4, Brightness 5 “3. Initial Settings.” This screen can also  |[Flow port
3 Language ENGLISH, HA3E, #13C, DEUTSCH - be used to check which sensors are FD-H20
4 Key lock method Standard, With password D-16 assigned to Temperature 1 and Multi-port 1
When 4 = “With password” Temperature 2 FI-C
|5 Password 0000 to 9999 (initial value: 0000) D-16 . ’ X
— These settings cannot be changed here. | Multi-port 2
FL
Communication setting < Back
Setting item Options Details
0_Flow rate

1 10-Link process data MUl For details on this setting, see the

10-Link instruction manual. . .
2_Heat 7. Simulation
Change values during a simulation of sensor readings to check
History settings the corresponding operation of the control and analog outputs.
Setting item Options Details Setting item Options Description
Date and time YYYY/MM/DD . . A sensor’s status can be simulated with
settings ow entered values to check the operation of
2 Event history target Exclude ON/OFF, Include ON/OFF Page 12 the sensor's output and indicators. This
*1 I the date and time setting is changed here, all the history data will be deleted to Temp. 1 is useful when checking the wiring and
prevent this data from becoming inconsistent. (A confirmation message will be mreoipﬁrtaﬁfnipgoértm::smg fluid
displayed before the deletion.) Temp. 2 9 pip
. ) troubleshooting
Value in the displayable range
Conc. ¢ Items changed according to
H simulation values
4' Usefu' funCtlons Level 1. Control output evaluation
Execute functions such as adjusting the zero point and 2. rdi‘cators
. 3. Analog output
resetting the accumulated flow. Heat transfer 4.10-Link process data
Setting item Options Description Details Error* None, Yes * “Error” only affects the error output
Executes origin adjustment, which behavior and indicators.
will set the current instantaneous . X
Back
4 [Flow rate] E flow rate to zero. When this .17 | [Reference ) ® This function does not affect the Accumulated flow and Accumulated
Origin adj. xecgte function is executed, it will average - Heat transfer settings or the recorded data of the history function. It does
Terminate the flow rate for 20 seconds and set affect the graph display on the current value screen.
this value as "zero." ¢ Normal detection operation is stopped during simulation execution. (A
(TEuE confirmation message will be displayed before the simulation is
[Conc.] Back Executes concentration teaching, rgzr:ﬂgllgpthe executed.)
2 s Execute which will set the current
Teaching ; - FI-C
Terminate concentration as a known value. c
oncentration
[FL] Back Executes a zero shift, which will
3 Zero shift Execute set the current level value of the
Terminate FL Level Sensor to zero. Instruction
Executes calibration, which will manual of the
IFL] Back record the signal reflected by the FL Level
4 Calibration Execute surrounding obstacles in order to  Sensor
Terminate calibrate the detection of the FL
Level Sensor.
Back Resets the hold values of all
5 Hold reset Execute enabled monitored values. Page 6
Accum. flow  Back Resets the accumulated flow
6 _— Page 6
reset Execute value to zero.
Accum. Heat  Back Resets the accumulated heat
7 —_— Page 6
transfer reset Execute transfer to zero.
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6. Viewing the History
vsage

From the moment its initial settings are completed, the FD-H Series records the data of each monitored value to the display unit. This history data can be viewed on a
graph for quick troubleshooting and the setting of production conditions.

Menu Select history data type Cause Trend
123 @ |Instantaneous data analysis analysis
Accumulated data

Current Histor

Value Y |[—————» | Eventhistory

[ ]

&

Settings Status 4 Back @ Set

(1) Instantaneous data
Access up to 1 year of data to view

changes in instantaneous values such as
flow rate and temperature.

Display period
2021/07/29 iday % | 10 minutes
[Umin] . * 1 hour
oot me— | e 1 day
[Co]—-—-—-— * 1 week
500/ —ceremerereee _ * 1 month
ob—o Tt L3 | year
Brice] , Select from
sof—ettii——— | these options.
04 7129 7/30 }
l R
Sub menu

Select up to three

| Monitored Value Select types of data to

v

(2) Accumulated data
Access up to 1 year of data to view

(3) Event history

Up to 100 past errors and other such
changes in flow rate usage amount (L) events are recorded.

per unit of time.

Display period
2021/07/29 o1 da){ Event history
u ¢ 1 week 11 2021/05/01 10:04:10
¢ 1 month Settings error
* 1 year (Multi-port 1)
Select from 12 2021/05/01 10:03:00
these options. Settings error
||| 13 2021/05/01 10:01:30
Sensor added
.||II||“"||"|||||
730 P 4 Back

B Recorded events

||Z| Instant. flow
M Temp. 1

M Temp. 2

[J cone.

L Apply and return\

< @ Set

| view.

(The selectable
data varies
depending on the
connected
Sensors.)

Select the scale
of the display. (*)

* Display scales

® Auto scale

An easy-to-view display for the data in a specific period of time.

e Errors
Sub menu ¢ Output changes (channels changing from
Menu Accumulated flow OFF to ON)* )
or Accumulated ¢ Output changes (channels changing from
| Select value ] Heat transfer can ON to OFF)*
Auto scale be selected when @ Bank switching
Back Heat transfer e Span adjustment value changes (flow rate,
calculation is set concentration)
to Enabled. ¢ Origin adjustment execution (flow rate)
e Teaching execution (concentration)
Select the scale of e Zero shift execution (level)
< @ Set the display. (*)

The maximum value of the Y-axis on the graph automatically
changes to the optimal value for the currently viewed data.

11

® Fixed scale

*  To record the output turning ON/OFF, set “Event history
target” to “Include ON/OFF” from MENU > Settings > 3.
System settings. (Pulse output turning ON/OFF cannot
be recorded.)

An easy-to-view display for continuous comparison of data
from multiple time axes.

The scale is fixed to the maximum value of the Y-axis on the
currently viewed screen.
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Supplemental Information on History Data

B Meaning of the display period and data for “(1) Instantaneous data”

Display period Data interval Recording period Data meaning
10 minutes Every 10 s§conds Last 7 days Instantaneous data is sampled, recorded, and displayed every 10 seconds.
1 hour Every minute
1 day Every hour
1 week Every day Lastyear Instantaneous data from the pgak value to the bottc_)m value is sampled,
1 month Every day recorded, and displayed every 10 minutes.
1 year Every month

B Meaning of the display period and data for “(2) Accumulated data”

Display period Data interval Recording period Data meaning
1 day Every hour . .

The accumulated flow at each data interval is recorded.

1 week Every day . . . N .
Last year (Example: if the display period is “1 day,” the accumulated flow is graphed
1 month Every day
every hour.)

1 year Every month

B Data recorded for “(3) Event history”
e Events are displayed in order of occurrence with the latest event displayed first. Events are saved once every 5 seconds.
¢ |f multiple instances of the same event occur in a 5-second period, they are recorded as one event. If different types of events occur in a 5-second period, they
are recorded sequentially.
* When more than 100 events are recorded, the old data is overwritten.

Deleting History Data

To delete the data, execute “Clear history data” or “Initialize all” from MENU > Settings > 5. Initialize.

Outputting Data to a PC

History data can be output to a PC from the USB (mini B) port of the FD-H.
Data can be output in CSV format for analysis or to be graphed for trend monitoring.

KEYENCE website W This function requires specialized software that can be downloaded from the KEYENCE web-
L www.keyence.com/glb J site.

If using the unit in an environment where it is not possible to download software over the Internet, contact the nearest KEYENCE office.

Supported OS
Windows10/8/7

Items that can be output in CSV format

(1) At 10 second intervals, the instantaneous data and stability [Flow rate, Temperature,
Concentration, Level, Heat transfer] from the last 7 days*

(2) At 10 minute intervals, the instantaneous data and stability [Flow rate, Temperature,

Concentration, Level, Heat transfer] from the last year*
(3) At hourly intervals, the totalized data [Flow rate, Heat transfer] from the last year
(4) Up to 100 events

*

Stability does not apply to Temperature and Heat transfer.

For details on how to output these items, see the “FD/FI History Reader Instruction Manual” downloadable from the KEYENCE website.
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7. Checking the Status
Usage

The detection status of each sensor is displayed under “Status.” If there are problems, their solutions can be checked.

Current History
Value
O
Settings Status

Press

Status

+ Flow sensor

4 Back

X Level sensor

& Conc. sensor

@ Select

:  Noproblem
& Drop in stability

x Error

» To the sensor’s

status screen

Flow sensor

Detailed display

Perform Diagnostics

Detection error
(flow rate)

4 Back A @ Select

If an error has occurred,
the error details are

displayed.

(1) Detailed display

Displays detailed information related to accuracy.

This screen lists important items to check when unsatisfactory

accuracy errors exist. One example is the zero cut setting for

instantaneous values.

(2) Diagnostic execution

This function is useful in analyzing the causes of
low stability.
The detection operation is paused for approximately
15 seconds to diagnose where the problem is.

»
»

Press ® on the

Diagnostics running...

—

confirmation
screen

* Detection and
judgment are
paused (the
instantaneous
flow rate is viewed
as 0) during
diagnostic
execution.

= mm mEEoEoEEEEEEmE®===®====&284%

Diagnosis Results

+ Detection check
+ Pipe installation
/\ Bubble check
Liquid signal
The pipe may not be filled
with fluid due to an

excessive amount of air
bubbles.

@ Exit

*

Raw flow 13.4[L/min] Detailed display
MNNNANST Raw flow
12.3[L/min]
Stability Display flow rate ‘
_—) 13.5[L/min]
Press Response time
i—l_.i—l_ > 5.0[s]
4 P Details <

The raw flow value is the value
excluding items such as span

adjustment and the zero cut flow rate.

[Checkable items]
Raw flow value, Display flow

rate, Response time, Zero
cut flow rate, Pipe material,
Pipe size (hose outer
diameter), Span adjustment

Only in Additional settings:
Flow detection mode, Pipe
0.D., Hose I.D., Pipe
thickness, Pipe sound velocity,
Liquid sound velocity,
Kinematic viscosity

is result

Cause

Detection operation check

Installation check

' Air bubble amount

Signal strength

An error may have occurred on the FD-H.
The installed sensor may be unstable,
preventing the couplant from forming a good
contact

When using the high-temperature model at
ultra-high temperatures for a long period of
time, the couplant may deteriorate.

(Hybrid)

The pipe may appear to not be filled with fluid
due air bubbles affixing to the inner wall of the
pipe because of an excessive amount of air
bubbles or a low flow velocity.

The flow velocity distribution may not be
uniform close to couplings

(Delta TOF)
There may be an excessive amount of air
bubbles.

The pipe may not be filled with fluid or the
pipe or fluid may prevent detection (dirty
pipe, lined pipe, ultra-high-pressure hose,
high-atienuation fluid, etc.)

The installed hose model sensor may be
unstable, preventing the couplant from
forming a good contact.

Contact the nearest KEYENCE office.

Check if the installation status and the screw
tightening torque are appropriate.

Replace the couplant with a new one.

Countermeasures that may improve the
situation include reviewing the installation
position (moving the sensor away from
couplings), increasing the flow velocity, and
replacing the pipe with a new one.

Moving the sensor away from the location
where ai bubbles form (such as immediately
after a cyclone filter) may improve the
situation. Hybrid mode (standard models and
high-temperature models) is recommended
Countermeasures that may improve the
situation include reviewing the installation
position and replacing the pipe with a new
one.

Check if the mounting and the settings of the
two pipe size dials are correct. When good
contact cannot be obtained due to reasons
such as the hose being flat and outer
diameter errors, set these dials o one smaller
size

Temperature

Temp. sensor 1

Head error
(Temperature 1)

4 Back

Error details
(when an error
occurs)

Concentration [}

Displays the stability of

concentration detection.

50 ivO,
Temperature sensor Brix?% 5.00 Flj status va_lge Level sensor
4 : (signal stability:
Detailed display nD max. 10) Stability 3
> g 1.3345
® 5. Temp. ('C) Error details
— - 35.01  (when an error —
Low liquid detection 10 Stability N~ Stability alert
) occurs)
(Concentration) (Level)
0 .
4 Back @ Select 4 Back FI-C stability 4 Back @ Select
(max. 4)
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8. Detailed Setting Descriptions

Detection Mode Related

D-1 Control output (Ch1, Ch2, Ch3, Ch4)

The settable detection mode varies depending on the monitored value of the sensor
assigned to the channel. Refer to the chart below for details. (Example: if Concentration is
assigned to a channel, the detection modes (1) Standard, (2) Area, and (6) Low liquid
detection can be selected.)

Target mc ed value gned to the channel
Detection mode Bank Flow ) Concentration  Level Error -
Temperature 2 transfer

(1) Standard v v v M v v - -
(2) Area v v v v v v - -
(3) Accumulated

(elapsed time) v v - h - v - h
(4) Pulse output

(Ch1 only) . 4 . . . 4 . .
(5) Bubble .

detection B B - B - B -
(6) Low liquid v

detection : : : : : : :
(7) Stability alarm - - - - v - - -
(8) Error output - - - - - - v _

D-2 Detection mode

(1) Standard o et Corcraon L] Reat vanster

When the instantaneous value Usable with bank function
falls below the set value, the
output is switched.

This mode can be used to detect
drops in the supply flow rate.

Instantaneous value

Instantaneous f Hysteresis

set value /

Output oN
(N.O.) OoFF

Output ON
(N.C.) OFF

Time

Reterenoe; Switching between N.O and N.C.: “1. /O settings” on page 8, changing the
hysteresis: “2. Detection settings” on pages 8 to 9

Usable with bank function

(2) Area
When the instantaneous value is
outside of a certain range, the

output is switched. Instantaneous value

This mode can be used to
detect excessive or insufficient Set upper limit Th
supply flow rates. Hy
Set lower limit / 1 Hy
Output Q| Time
N
(NO.) OFF [
Output ON
(N.C.) OFF

Reference,  Switching between N.O and N.C.: “1. /O settings”on page 8, changing the
hysteresis: “2. Detection settings” on pages 8 to 9

(3) Accumulated

(elapsed time)

An output is generated when the
accumulated flow reaches the
set value.

This mode can be used to
detect if a certain amount of fluid
has passed through the pipe.

m Heat transfer

Usable with bank function

Accumulated value

Set accumulated value

Time

Output (N.O) S|

Ouput(NC) QN1 ™
External input / [ N

manual reset

Reierem:e; e The upper limit of the displayable range for accumulated values is 8
digits for flow rate and 9 digits for heat transfer. (Example: If the flow rate
display resolution (accumulated) is 0.1 L, the upper limit is 9999999.9 L.)
The value of the upper limit will be displayed for any values that exceed
this limit. If “Accumulated flow (heat transfer) reset” is set to “Automatic,”
the value will be reset to 0 automatically if it reaches the upper limit of the
display. (Detection settings on Page 8 to 9)

* Setting “Input function” to “Accumulated flow (heat transfer) reset” allows
the accumulated value to be reset with external input. (I/O settings on
page 8)

* While the reset total input signal is applied, the accumulated value is
fixed to 0.
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(4) Pulse output

This outputs one pulse per selected flow
pulse weight (or heat pulse weight). For
example, if a flow pulse weight of 0.1 is
selected, one pulse is output per 0.1 L.
This mode can be used to control or
display the totalized amount on an external
device such as a counter.

The flow pulse weight and heat pulse
weight can be changed.

(1/O settings on page 8)

m Heat transfer

Instantaneous value Ch1 only

1y

Pulse ON
output orr - LU
Re!erenoe; The output pulse turns ON/OFF every half value of
the pulse weight.

(Figure on the right: integrated flow pulse weight set
to1L)

Time

i i i
0.5L 0.5L 0.5L 0.5L
—

1L
—> After resetting

(5) Bubble detection

This is a mode dedicated for
flow sensors.

This outputs by capturing sharp
drops in the ultrasonic signal
when bubbles pass the sensor.

One-shot output is performed with g6 No bubblesiCBubbles presen> No bubbles
a settable time of 0.1 to 10

seconds. (Detection settings on ON

Page 8) (Bubble detection output ~ Output (N.O.) < >
duration) OFF ===} Oneshottme I

ON
Output (N.C.)
OFF

Reterenoe; The detectable bubble size varies depending on the pipe, fluid, and flow
velocity. Perform on-site tests to determine this size.

(6) Low liquid detection

This is a mode dedicated for
concentration sensors.

This outputs when it detects a low
liquid condition due to the sensing
element not being in contact with the
fluid.

The “Low liquid detection sensitivity”
can be set to four levels: “High,”
“Medium,” “Low,” and “OFF.”

(Detection settings on Page 9) OoN
Output (N.O.{:>FF

ON
Output (N.C.) U
OFF

Norma><ow liquid slatu>< Normal

Status

(7) Stability alarm
This is a mode dedicated for level
sensors.

It outputs when there are drops in
sensor stability. It notifies the user
when probe maintenance is
necessary due to foreign particles
accumulating on the probe and
detection becoming unstable.

An output is generated when the
measurement stability (status value)
is 2 or lower.

(For details on stability, see the
instruction manual of the FL Series
Level Sensor.)

Status

Norma><3rop in stabi\il>< Normal

ON
Output (N.O.)
OFF

Output (N.C. )ON
utput (N.C.
’ OFF
Common for all sensors

Norma>< Error status >< Normal

(8) Error output

Generates output when an error

occurs on a connected sensor/

display unit. Assigning an output to

“Error” in Settings > 1/O settings

automatically assigns this output to

common error output mode.

An output is generated when one of

the following errors occurs:

® Settings error

* Memory error

¢ Concentration sensor dry water
detection

® Level sensor stability alarm

Status

ON
Output (N.O.)
OFF

ON
Output (N.C.)
OFF

For details, see “Errors” and “Output Status by Error Category” on page 20.




Analog/External Input Related

D-3 Analog output (Ch1, Ch2)

The instantaneous values for the lower and upper limits of analog output can be adjusted.

Target monitored value assigned to the channel

9 Heat
Flow  Temperature 1 Temperature 2 Concentration ~ Level oo
Initial analog upper Upper i Upper imi Probe Seter;:;:re 8
limit (20 m AS)’ PP oftherated  100°C 100°C  oftherated length  Calculation
flow rate concentration 9 )
Setup Guide.
L L Ll OL/min  0°C 0°C 0% Omm OMJh
Initial status
The analog output type can be selected from  analog output value (mA)
4-20 mA and 0-20 mA.
(4-20 mA is shown in the figure on the right.) 28
4 =] Instantaneous
| value
0 Analog output
When the settings Negative flow Zero cut upper limit (initial value)
rates can also be
are Changed specified.
Example 1 Example 2
Analog output upper limit | 100 L/min Analog output upper limit | 10 L/min
Analog output lower limit | 10 L/min Analog output lower limit | 100 L/min

Analog output value (mA) Analog output value (mA)

Flow rate 10 100
(L/min)

-10 100 Flow rate
(L/min)

‘ ‘nemema e The analog output value becomes 3.5 mA (when set to 4-20 mA) or 0 mA
(when set to 0-20 mA) depending on the error type. For details, see

“Errors” and “Output Status by Error Category” on page 20.
e The update cycle of the analog output is 300 ms or less.

D-4 External input (Ch2, Ch3)

The external input function can be selected according to the connected sensor.

Connected Sensors

Input function Flow Temperature ! Temperature2 Concentraon  Level lrs:saf‘er
(1) Accumulated flow reset v - - - - -
(2) Zero flow v - B o - -
(3) Origin adjustment v - - - - -
(4) Concentration hold - - - v - -
(5) Accumulated Heat transfer reset - - - - - v
(6) Bank

(Sets Ch2 and Ch3 to bank input) ¥ v 7 7 7 2

| [Reference )  The minimum input time is 20 ms.

(1) Accumulated flow reset

Resets the accumulated flow display value to 0.
For details, see “(3) Accumulated (elapsed time) under Detection mode” (page 14).

(2) Zero flow [ Fiow |
This forcibly sets the instantaneous Actual flow rate value
flow rate to zero while the external s FD-H value

input signal is applied.

This is useful in preventing the flow
rate from being displayed and an
output occurring at an unnecessary
time such as when the pipe is not
full or flowing.

Instantaneous flow rate cesee

.
.oe
Ceeeee *

Time

A PR — I

input

Reterenoe; While this signal is applied, analog output is equivalent to 0 mL/min and the
accumulated flow is stopped.
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(3) Origin adjustment
“Origin adjustment” can be
executed from an external input.
This is useful in periodically
adjusting the zero point from an
external device.

This function averages the
instantaneous flow rate over
approximately 20 seconds and 0
sets this value as “zero.”

Instantaneous flow rate

Average value calculation
(approximately 20 seconds)
<>

Time

Offset to zero

External
input

Perform this function when the pipe is filled with fluid and the
fluid is not moving.

(4) Concentration hold
The current concentration is held while this input is ON.

For details, see the instruction manual of the FI-C Series Concentration Sensor.

(5) Accumulated Heat transfer reset
Resets the accumulated heat transfer display value to 0.

For details, see “(3) Accumulated (elapsed time) under Detection mode” (page 14).

(6) Bank
Only enabled when Ch2 and Ch3 are set to bank input

Standard, area, and accumulated elapsed time modes use set values to output signals.
Bank input can be used to access four types of set values (banks A, B, C, and D). This can
be used to evaluate different target products by having a PLC switch between optimal set
values for each.

Ch2 (white wire) Ch3 (gray wire) Bank
OFF OFF A
ON OFF B
OFF ON C
ON ON D

For example, if Ch1 is assigned to area mode for flow rate, Ch2 is assigned to bank input
1, Ch3is assigned to bank input 2, and Ch4 is assigned to area mode for temperature, it is
possible to switch between up to four patterns for upper and lower limits on set flow rate

and temperature values.

When Ch2 and Ch3 are set to bank input, the set values of
banks A, B, C, and D can be changed from the current value
screen. The set values of each bank can be configured without
having the corresponding external inputs applied.

Current value screen

4 Flow rate (/min) | Sub Menu Selection Bank settings
" Bank A
Change display Chi:
52 oo soigs ]
" Ché4:
1 37.0 ® [ 43.0
4 43.0
<4 @ Select < @ Select

Flow Sensor Detection Settings

D-5 Response time

The response time is the time required
for the internal evaluation value and the
analog output to register/display at least
63% of the change in the instantaneous
flow rate.

Example:

When the response time is 10 seconds,
if the actual flow rate increases from 0 to
100 L/min instantaneously, the
instantaneous flow rate value of the
sensor will show 63 L/min or more within
10 seconds (63 L/min is 63% of 100 L/
min).

Actual flow rate change

=mmmmm= |nternally measured flow rate
value and analog output value

100 L/min

rid
¥
x
n

63 L/min

o
.
)
[y
[y
.
[}
[}
.
[y
.
[y
Ly
",

[
I3
u
'
.
x
:
Q

L

10 seconds

-
Time

0 L/min

D-6 Display averaging

Displays the average current value (instantaneous value). As this set value becomes
larger, the display becomes more stable.

Reference ., Display averaging only affects the current value display. The control output
and the analog output evaluations are not affected by this setting.
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D-7 Zero cut flow rate D-100 Correction of flow rate value

If the instantaneous flow rate is To improve the detection accuracy of the flow rate value, use this function, which can
ithi i | Instantaneous flow rate H
glgglrzsdcgtigggggz tt:: FD-H — = Actual flow rate correct the instantaneous flow rate value.

min. (If the instantaneous value

falls below -5 L/min, a negative i
value is displayed.) ¢ \/ (1 ) Span adIUStment Flow rate When the span is set to 1.500

The span adjustment value can be

set from 0.100x to 10.000x which will

\ ‘Relerencev When the instantaneous flow rate is within the zero cut range, the control act as a multiplier on the sensor's 150 L/min

output, analog output, and accumulated flow treat the flow rate as 0 L/min. internal detected value.

This is useful when the instantaneous 10 L/min

value (which is the actual flow rate

. . . . value) is known. The sensor's (1.000)

D-8 Pipe material and standard pipe size readings can be scaled up or down
to closer match the known value.

This setting can also be used with (2)

instantaneous flow rate as 0. — FD-Hvalte The FD-H Series standard model and high-temperature model
Jhis value is called the “zero cut perform this correction automatically by automatically
The varo cut flow rate on the ¥ calculating the liquid sound velocity when in hybrid mode.
FD-H Series is set with a range. g o I~ , There is no need for these models to perform span adjustment
If 5 L/min is specified, zero 2 < Time i i
cutting is set to a range of +5 L/ g ] [' according to fluid changes.

8

g

At default

Internal measured value

® Pipe material and hose type Additional settings.
The FD-H Series has been adjusted for optimal performance according to the pipe (2) Additional settlngs
material and hose type, so select the correct items This is useful in improving the accuracy. This setting can also be used with (1) Span
adjustment.
Options highs- tg:::;’a;n::ﬂé del Options Hose model !
Mietal pipe made of Braidod hoss, roain Lubo, ® Flow detection mode (with a standard model
Metal stainless steel, carbon Standard etc. (hose other than a or h|gh-tem perature mode|)
steel, copper, etc. high-pressure hose) . - M I
o ) . Changes the detection principle. Normally use “Hybrid.
Resiin Hard plastic pipe made of High High-pressure hose such
hard PVC, etc. pressure as a black rubber hose Detection . .
K Delta time of flight Pulse doppler
principle
® Standard pipe size Featres = High acouracy * FESieant 0 ubbles and
The FD-H Series calculates the flow rate according to the initial pipe thickness Hvbrid % %
corresponding to the “Pipe O.D.” setting on the Initial Settings screen (Page 4) or F|°V{’ ybri
Detection settings screen (Page 8). detec';lon Delta time of P
mode i -
Model FD-H10(K) FD-H20(K) FD-H32(K) o flight
Pipe size 1/4"(8A) 3/8"(10A) 1/2"(15A) 3/4"(20A) 1"(25A) 11/4"(32A) Helerence; The FD-H**F Series Flow Sensor can only detect using the “Delta time of
Outer diameter, flight” principle.
thickness (mm) @13.8, @17.3, @21.7, Q27.2, @34.0, @427, . .

When Pipe =23 =23 (=28 =28 132  1=35 ® Flow detection mode (with a hose model)
material = Metal If you are not able to improve stability on a standard hose through mounting, the
Outer diameter, “High power” setting for high-pressure hoses may improve the stability.
thickness (mm) 2183, 218, @22, @26, @32, @38, =

When Pipe = =05 =3 =3 =3 5 =35 Flow detection mode Features
material = Resin Standard Optimal settings for a standard hose

High power Optimal settings for a high-pressure hose
Initial hose inner diameter corresponding to
hose outer diameter (mm) —>| ® Pipe 0.D., Pipe thickness
FD-H22F 13~ 15~ 17~ 19~ 21~ = A
with ndard m | or high-temperatur

When Hose type = Standard 8 10 12 13.5 15 ( th a standard odel o g te pe ature
When Hose type = High-pressure 6.3 95 95 12.7 12.7 model)

FD-H32F 23~ 25~ 27~ 29~ 31~ If the “Pipe size” setting differs from the outer diameter and thickness of the actual

When Hose type = Standard 17 19 215 215 25 pipe_used, Fh_e correct d_ime_nsions can be entered to resolve any errors in the

i readings arising from this difference.
When Hose type = High-pressure 15.9 19 19 19 25.4
FD-HA47F 33~ 3~ 39~ 42~ 45- ® Hose I.D. (with a hose model)

When Hose type = Standard 25 25 32 32 38 If the actual hose inner diameter is known, the correct dimension (inner diameter)

When Hose type = High-pressure 25.4 25.4 31.8 31.8 38.1 can be entered to resolve any errors in the readings arising from the difference
FD-H63F 48~ 51~ 54~ 57~ 60~ between the setting and the actual diameter.

When Hose type = Standard 38 38 45 48 50 o Pipe sou nd Velocity (in hybrid mode)

When Hose type = High-pressure 381 8.1 45 48 50.8 Use this setting to improve the accuracy of the ultrasonic speed correction

function in hybrid mode. Entering the correct pipe sound velocity leads to

Relerem:e; Errors will occur if the pipe used has a different thickness than this initial X ;
improved accuracy. General data is shown below.

value. To correct these errors, see “D-10 Correction of flow rate value.”

Pipe ultrasonic Pipe ultrasonic

A speed (m/s) Pipe speed (m/s)
= . Carbon steel 3240 Copper 2260
D-9 Detection hold time
Stainless steel 3120 Hard PVC pipe 2300

This sets the maximum length of time to | i . . . .
hold the previous display status and etantaneous flow rate 1 Actual flow rate L4 LIqUId u"rasonlc VeIOC|ty
output status when the FD-H Series ' (in delta time of flight mode or with a hose
cannot detect the fluid because due to a
loss of the ultrasonic signal (“Stability” is model)

0).
This is useful in maintaining an output as
much as possible when detection is not

Under the above conditions, the flow rate is calculated with water set as the
standard fluid to detect. If the fluid being detected is not water and if the ultrasonic
velocity is known, entering this value improves the detection accuracy.

possible due to the pipe temporarily not Time General data is shown below
being filled with fluid. Detect - )
“ i ime” steeton  Stable Detection Stable P - P N
Detection hold time” can be set between status not possible Liquid Liquid ultrasonic Liquid Liquid ultrasonic
0 (OFF) and 60 seconds. gu speed (m/s) 1A speed (m/s)
Water-soluble
. . . . Water (25° 1497 1490
Reference, ®  During the hold period, the previous values of the instantaneous flow rate, ater (25°C) coolant
control output, internal evaluation, and analog output are maintained. In this Ocean water i
period, the accumulated flow is totalized according to the hold value. (concentration: 1510 Oil-based 1250
e |f detection becomes possible again beforethe set hold period ends, the 3.5%) coolant
Egétiaﬁg;omatlca\ly clears the hold status and returns to normal Ethylene glycol 1650 Silicone oil 990
) Glycerin 1920 Fluorinert 650

® Kinematic viscosity
Enter the kinematic viscosity of the fluid being detected. As the flow rate
increases, the flow velocity distribution of a fluid normally changes from a laminar
flow to a turbulent flow. This change may slightly affect the accuracy. Correctly
entering the kinematic viscosity allows for improved accuracy through internal
correction.
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Level Sensor Detection Settings

D-11 Stability alarm

This alarm occurs when the measurement stability (status value) drops. This setting is
initially turned ON. To prevent undesired alarms, turn this setting OFF. (For details on
stability, see the instruction manual of the FL Series Level Sensor.)

Heat Transfer Calculation Settings

D-12 Heat transfer calculation usage examples

“Heat transfer calculation” is a setting that can be used when one flow sensor and two FI-T
temperature sensors are connected and “Heat transfer calculation” is set to “Enabled.”
Usage examples are shown below.

Heat extraction calculation for metal die coolant

Itis possible to calculate heat extraction by attaching temperature sensors to the IN and OUT
sides of the metal die coolant for a die-casting machine and using these sensors together
with a flow sensor, enabling the visualization and management of coolant efficiency.

Heat transfer calculation for air conditioning management
(heating and cooling)

It is possible to automatically calculate the heat transfer by attaching temperature sensors to
the low- and high-temperature sides of a building’s air conditioning system and using these
sensors together with a flow sensor. During cooling, one temperature sensor has a large value
and the other a small one and vice-versa during heating, but the current operation can be
evaluated and the FD-H can automatically switch between these two modes.

For details, see the “Heat Transfer Calculation Setup Guide.”

System Settings

D-13
Select the operation of the display unit’s status indicator.

e Output * operation mode (*=1, 2, 3, 4)

The indicator lights and turns OFF according to the evaluation of the desired channel
(there is no relation to the N.O./N.C. setting).

For example, if Ch2 is set to Output: Flow rate, Area mode, the indicator turns ON when the
instantaneous value is in the area and turns OFF when this value is outside the area (see
chart below).

Indicator mode

In standard mode In area mode

Value Value
Indicator OFF
Set
set Indicator ON upper limit
o "

value Set Indicator ON

Indicator OFF lower limit Indicator OFF
Time Time

| [Reference ) ® For the accumulated elapsed time mode, Analog output, and Pulse

output of the Flow rate and Heat transfer, the indicator will turn ON when
the Flow rate meets or exceeds the Zero cut flow rate and will turn OFF
when it drops below this threshold.

* For the Analog output of the Temperature, Concentration, and Level, the
indicator will be constantly ON.

e The indicator will remain OFF if the corresponding channel is set to a
value other than those listed above (such as external input).

e Output 1 + Predictive

Standard mode only

Maintenance mode Value

When the instantaneous value is close to Predictive
dropping below the set value due to build up maiﬁtenhanfje
threshold*

in the pipe, the status indicator flashes. This
display mode provides users with early
notification of the problem.

For example, if the “Predictive maintenance
ratio” is “1.1,” the predictive maintenance
threshold is the set value times 1.1. The
predictive maintenance status activates (the
indicator flashes) when the instantaneous value
is between the set value and this threshold.
To define the bottom 10% of the set value as
the predictive maintenance range, set the
“Predictive maintenance ratio” to “0.9.”

[ Jreterence,] * The hysteresis set on the output is not considered. The predictive
maintenance status activates solely according to the set value and the
predictive maintenance threshold.

e Excluding the flashing indicator, the operation is the same as that for
“Output 1 operation mode”.

* The predictive maintenance status does not activate if the output 1
detection mode is set to something other than “Standard” and if Ch1 is
not set to output.

* The predictive maintenance status does not activate if the output 1 Target
is set to something other than “Flow rate.”

¢ Multi-judgment

If all the channels whose detection
mode is set to “Standard” or “Area” are
ON, the status indicator lights. If even
one of these channels is OFF, the
status indicator turns OFF.

For example, if Ch1 to Ch4 are set to
area mode, the status indicator turns
ON if all the channels are within their
areas. If even one channel is outside its
area, the status indicator turns OFF.

/= Indicator FLASHES <

Ch1 set value
Indicator OFF

Time
* Predictive maintenance threshold =
set value x predictive maintenance ratio

Operation in Multi-judgment mode

Output 1
Output 2
Output 3
Output 4

OFF
OFF

+ + +

OFF OFF

Status indicator
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D-14

Changes the lighting pattern and color of the display
unit's status indicator.

Indicator color

ON Status OFF Status
Green-Off Green OFF
Indicator color Green-Red Green Red
Always Off OFF OFF

Reference, ® Regardless of this setting, the indicator always flashes red when an error
occurs.

e If a FI-T Temperature Sensor and FI-C Concentration Sensor are
connected to the Multi-port, the Indicator color setting is also applied to
the lighting color of the sensor heads.

* When using the display unit separate from the sensor, the set indicator
color is also applied to the detection head.

D-15 Screen brightness

Adjust the brightness of the display unit.

Brighter «~ - Darker
Screen Brig| Brig| igl Brig| 9 Turn off when
brightness 5 4 3 2 1 inactive*

*If “Turn off when inactive” is selected, the LCD turns OFF when no key operations are
performed on the display unit. When the power supply starts or a key operation
occurs, the LCD display turns ON at Brightness 5. If no operations are performed for
approximately 10 seconds, the display turns OFF again.

Reference ,  This setting does not affect the screen brightness of connected sensors.

D-16 Key Lock

This function prevents operation mistakes by locking/disabling key operations. This is
effective in preventing the settings from being changed easily.

To require a password when canceling the key lock, set “Key lock method” to “With
password.”

B Enabling/disabling the key lock

(1) On the current value screen, hold down ® + V.,

(2) If “With password” has been selected, enter the
security code.

Reference,  ®  If the security code entered is incorrect, an error will occur and the
normal screen will appear with the key lock still enabled.
e Even when the key lock is enabled, pressing € and P on the current
value screen switches the displayed monitored value.

D-17 [Flow] Origin adjustment

This function samples the instantaneous flow rate at the time the origin adjustment is
executed for approximately 20 seconds and sets this flow rate average as “zero.” Perform
an origin adjustment after the installation of the sensor and the initial settings have been
completed.

Perform this function when the pipe is filled with fluid and the
fluid is not moving.

Instantaneous flow rate

Average value calculation
(approximately 20 seconds)

0 A Time

Execute origin Offset to zero

adjustment

\ ‘Relerencev This function can also be executed with external input. (Page 15)
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9. Troubleshooting

If the product is not operating as intended, first check the information in this chapter.

* Also use chapter “

may provide clues for solving the problem.

(Page 13)

Problem

Cause

Solution

B The flow rate behaves oddly.

The
instantaneous
flow rate is not
stable.

* The pipe is not filled with fluid.

* The sensor is affected by
pulsation or air bubbles.

¢ Cavitation is occurring due to
pressure changes

e Install the sensor so that the
display is perpendicular, not
parallel, to the ground.
Increase the response time of
the unit

Increase the Detection hold
time of the unit.

The flow velocity distribution is
not uniform.

Increase the response time of
the unit

Install the FD-H on as straight a
section of pipe as possible.
Avoid installing the FD-H just
after an expansion, reduction,
or a valve.

The FD-H is affected by noise.

Increase the response time of the
unit.

The FD-H is affected by
vibrations.

e Increase the response time of
the unit

e Implement countermeasures
against vibration such as
supporting the pipe.

4 Flow rate (Umin)  p|

0.0

instantaneous
flow rate does
not change from

The fluid is not flowing.

Check whether valves are open
or closed and check the pipe
and the filter for clogging.

The fluid is flowing; however, the
flow rate is less than the zero cut
flow rate.

Adijust the zero cut flow rate.

When using the external input
function, the flow rate zero input
is selected and the external input
is being applied.

® Check if the input wiring is
correct.

 |f the input wire and output wire
are in contact, separate them.

 |f the flow rate zero input has
been set accidentally, select a
different input option.

The stability is zero.

* See the “® The stability is low.”
item.

e Avalueis
displayed even
though no fluid
is flowing
through the
pipe.

The accumulated
flow is totalized
even though no
fluid is flowing

The origin adjustment has not
been performed correctly.

Perform the origin adjustment
again when the pipe is filled with
fluid and the fluid is still.

The pipe is not filled with fluid.

* Install the pipe in a manner so
that it is always filled with fluid.

e Install the sensor so that the
display is perpendicular, not
parallel, to the ground.

The zero cut flow rate setting is

Increase the zero cut flow rate.

through the pipe. | too low.
* Check the power supply
capacity.
® The power is not turned ON ® Check the wiring for crossed
. ® The cable is damaged. wires or loose connections.
The display does * Check whether the sensor
not turn ON. cable is broken.
System settings > Screen Change the setting to something
brightness is set to “Turns off other than “Turns off when
when inactive.” inactive.”
GB FD-H IM

Checking the Status,” because it Qurent iy
o
Settings Status

Problem \ Cause Solution

B The accuracy is

poor.

The flow rate
value differs
greatly from the
actual flow rate
value.

The product has not been
installed correctly.

Check whether the sensor head
has been installed correctly.

The pipe size selected in the
settings differs from that of the
actual pipe.

e Adjust the flow rate span
according to the actual flow
rate value

e Alternatively, use the Additional
settings to correctly enter the
pipe information such as size
and thickness.

The origin adjustment has not
been performed correctly.

Perform the origin adjustment
again when the pipe is filled with
fluid and the fluid is still.

The characteristics of the fluid
largely differ from those of water
(model FD-HxxF or when set to
Delta time of flight mode).

* Adjust the flow rate span
according to the actual flow
rate value.

If the actual flow rate value is
unknown, enter the ultrasonic
velocity and the kinematic
viscosity.

The flow velocity distribution is
not uniform due to drift.

Change the installation
position.

Adjust the flow rate span
according to the actual flow
rate value

Ensure the straight section of
pipe is sufficiently long and
install the sensor away from
joints.

H The stability is low.

* The flow rate
occasionally
becomes “0.”

¢ One stability
indicator is lit or
all indicators are
OFF.

The sensor head is not properly
fixed in place on the pipe.

Check whether the clamp has
been installed correctly.

* Check that the screws have not
been partially tightened and
are not loose.

The pipe is not filled with fluid.

Install the pipe in a manner so
that it is always filled with fluid.
e Install the sensor so that the
display is perpendicular, not
parallel, to the ground.

The FD-H is affected by foreign
particles or air bubbles. (model
FD-HxxF or when set to Delta
time of flight mode).

Increase the Detection hold
time of the unit.

e |f air bubbles or foreign
particles are expected to be
present inside the pipe,
change the installation location
or remove these items by way
of high-pressure washing.

The detection signal is
obstructed by the front or back
surface of the pipe.

Remove the sensor head from
the pipe, and then attach itin a
different location.

If there is rust or dirt on the
pipe surface, avoid this area
when installing the sensor.

e |f there is a seam on the back
side of the pipe where the
sensor head comes in contact
with the pipe, move the sensor
head away from the seam
before installation

When using a hose model, the
sensing elements are not closely
connected due to reasons such
as the hose being flat and outer
diameter errors.

Set the dial for selecting the outer
diameter to one smaller size.

* When using a hose model, the
hose is preventing the sensing
elements from being closely
connected (examples: uneven
surfaces and surfaces made of
metal mesh).

The hose does not transmit
ultrasonic waves (examples:
ultra-high-pressure-resistant
hoses and deteriorated hoses).

Connect to a different hose, or
insert a short length of pipe
between hoses and try the
standard/high-temperature
model.

The special rubber where
contact is made with the pipe is
deformed or damaged.

If the special rubber is deformed,
contact the nearest KEYENCE
office

The sensor is damaged.

Contact the nearest KEYENCE
office.

W An error is displ

ayed.

An error is
displayed.

See “Errors” (page 20).

H Keys are locked

on a connected sensor.

Keys are locked
on a sensor.

display unit.

The sensors are designed so that the keys are locked when
connected to the display unit. To change the settings, use the
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10.Specifications and Related
Information

Specifications

Type Standard model / high-temperature model (K) Hose model
Model FD-H10/FD-H10K FD-H20/FD-H20K FD-H32/FD-H32K FD-H22F \ FD-H32F \ FD-H47F \ FD-H63F
Outer diameter of pipe (mm) 13t0 16 1610 18 1810 23 23t0 28 28 to0 37 37 to 44 13t022.9 | 2310329 ‘ 33t047.9 | 4810 63
Pipe size DN (Diameter Nominal) 8A 10A 15A 20A 25A 32A
NPS (Nominal Pipe Size) 1/4" 3/8" 1/2" 3/4" 1" 11/4" )

Supported pipe materials

Soft plastic, Hoses

] .
Metal, Hard plastic (braided hoses, high-pressure rubber hoses, etc.) 1

Supported fluids Liquids (water, oil, chemicals, etc.)"
. Standard model: 0°C to 85°C (no freezing on the pipe surface)? o o : ; 2

Supported fluid temperature High-temperature model: 0°C to 180°C (no freezing on the pipe surface) 2 3 0°C to 100°C (no freezing on the pipe surface)
Rated flow rate 20L/min | 30L/min [ 60L/min [ 100L/min | 200L/min [ 300L/min 60L/min [ 200L/min | 300L/min [ 500L/min
Zero cut flow rate (variable, initial value) 0.3L/min ‘ 0.5L/min | 1.0L/min 05L/min [ 1.0Umin | 2.0Umin | 5.0L/min
Detection principle Propagation time difference + Pulse doppler Propagation time difference
Liquid sound velocity automatic correction p
function Available _
Display QVGA 2.0" LCD color monitor, Status indicator
Display update cycle Approx. 10 Hz
Display Instantaneous flow rate (L/min) 0.01/0.1/1 (initial value: 0.1) 0.01/0.1/1 (initial value: 1) | 0.01/0.1/1 (initial value: 0.1) | 0.01/0.1/1 (initial value: 1)

i 0.01/0.1/1 0.01/0.1/1 0.01/0.1/1 0.01/0.1/1
ESoitel Accumulated flow (L) (initial value: 0.1/ max. 8 digits) (initial value: 1/ max. 8 digits) | (initial value: 0.1/ max. 8 digits) | (initial value: 1/ max. 8 digits)

Response time

0.5s/ 1.0s/ 2.5s/ 5.0s/ 10.0s / 30.0s/ 60.0s/ 120.0s/ 200.0s

Measurement | Between 10 and 100% of F.S. +£3.0% of RD#® \

accuracy | Between 0 and 10% of FS. +0.3% of FS. %3 )
Repeatability £ 0.5s: +1.0%, 1s: £+0.7%, 2.5 s: £0.45%, 5's: £0.3%, 10 s: +0.2%, 30 s: £0.15%, 60 s: +0.1% of F.S.
Hysteresis Variable

Flow units L/min m%h  G/min

Pulse output units (L) 0.02 to 999.99

Pipe temperature measurement accuracy
(ambient temperature of 25°C) 4

Standard model: +2.0°C (pipe temperature of 0°C to 50°C),
+3.0°C (pipe temperature of 50°C to 85°C) -
High-temperature model: -

" ; Unit MJ/h, kW, kBTU/h
eat transfer -
5 ; q Instantaneous value (MJ/h): 0.01/0.1/1 (initial value: 0.1)
fCLIaI'I1?:'iIiI0aI'tIL n Display resolution Accumulated value (MJ): 0.01/0.1/1 (initial value: 0.1)
Pulse output unit (MJ) 0.02 to 999.99
Data Accumulation period Approx. 1 year

accumulation Data reading

USB2.0

1/0 wiring connection port

M12 8-pin connector (male)

Output (Ch1/2/3/4)

Instantaneous flow rate mode / Area mode / Pulse output mode / Accumulated flow mode / Bubble detection mode / Error output
NPN/PNP setting switchable, Open collector output 30 VDC or less, Max. 100 mA/Ch, Residual voltage: 2.5 V or less

1/0

(switchable) Analog output (Ch1/2)

4 to 20 mA/0 to 20 mA (switchable), Load resistance: 500 Q or less

External input (Ch2/3)

Reset total input / Zero flow input / Origin adjustment input / Bank change input
Short-circuit current: 1.5 mA or less, Input time: 20 ms or more

Power supply voltage

20 to 30 VDC including 10% ripple (p-p), Class2/LPS

RO ULy Current consumption

240 mA or less (when using a flow sensor / load current excluded)®

Protection circuit

Power supply reverse connection protection, Power supply surge protection, Short-circuit protection for each output, Surge protection for each output

Network compatibility

10-Link™®

Enclosure rating

IP65/IP67 (IEC60529) 1°

i Ambient temperature Detection head: —20°C to +60°C (no freezing), Display unit: —20°C to +50°C (no freezing) >
En\'/lron:j:ntal Ambient humidity 35%RH to 85%RH (no condensation)
Vibration resistance 10 to 500 Hz, power spectral concentration: 0.816 G2/Hz, XYZ axes
Shock resistance 100 m/s< (approx. 10G), 16 ms pulse, XYZ axes, 1000 times for each axis
Display unit Body: PPS/PET/POM, Display: PAR
Material Body: Standard model PPS/PET/PAR/SUS304 Body: PPS/PET/PAR/SUS304,
Detection head High-temperature model: PEEK/PPS/PET/PAR/SUS304 Cable: PVC, Sensing elements: special rubber,
Sensing elements: special rubber, Mounting bracket:SUS304/SUSXM7 Mounting bracket: PPS/PBT/POM/SUS304/SUSXM7
; Standard model: Approx. 440 g Standard model: Approx. 480 g Standard model: Approx. 620 g
Weight High-temperature mode!: Approx. 490 g|High-temperature model: Approx. 540 g|High-temperature model: Approx. 680 g Approx. 770 g | Approx. 880 g | Approx. 11309 | Approx. 1380
*1  Liquid must allow ultrasonic signals to propagate, as well as not contain large air pockets or excessive bubbles. Readings may become unstable depending on the type of pipe and liquid status.
*2 Perform derating depending on the ambient temperature and liquid temperature when the detection head and display unit are integrated.
*8 For use with fluid temperatures of 140°C or higher, install an FD-HK1/2/3 ultra-high-temperature couplant (sold separately). Alternatively, the display unit must be used separately from the
sensor on the basis of derating.
*4  This value is guaranteed by KEYENCE inspection facilities. Errors will be introduced by factors such as the condition and type of pipes as well as the temperature and type of liquid.
*5  This is the value when considering linearity + span error in a stable environment with a temperature of 25°C after executing origin adjustment.
*6 This specification is valid when the flow velocity distribution is stable. This value does not take into account the affects of fluctuations in flow velocity distribution due to facility factors.
Convert the F.S. (full scale value) listed in the table according to the rated flow range.
*7 This can be used when two temperature sensors (sold separately) are connected.
*8 640 mA or less with the load included. When connecting sensors such as temperature sensors, add each sensor’s current consumption (830 mA or less).
*9  |0O-Link: Compatible with specification v1.1/COM2 (38.4kbps). The setting file (IODD) can be downloaded from the KEYENCE website (www.keyence.com/glb).

10-Link is a trademark or registered trademark of PROFIBUS Nutzerorganisation e.V. (PNO).
*10 The IP65/67 enclosure rating is lost when a USB connection is established.

Trtegration wih dspiay i tegration ith display Tnlegration it display
Standard model unit permitted High-temperature model unit permitted Hose model unit pemited
70 Only when display 70 Only when display 70 Only when display
1 it separaied 1 i separ 1 it soparats
60 0 0
[ 2 s L € s
o e ° Y | ° Y
5 S 5w
s ® ® Y,
5 30 8 0 8 0
3 g 3
R 5w 5w
g0 g w0 g 0
£ 0 £ o £ o
< 1 2 4 £ o 7 E < 5910 20 30 40 50 60 70 B0 90 100110120130140 150160170130 190 < 0o 4 50 60 7 % 100 110
20 20 20

Liquid temperature (°C)

Liquid temperature (°C)
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Keyboard Shortcuts Output Status by Error Category

Display Applicable screen Command Control
[Flow rate] Origin output .
adjustment, Instantaneous value screen for Category (other than olirt':urt Analog output inSdt?J:tf)r History data
[Concentration] the current value of each error
Teach, monitored value output)
[Level] Zero shift 1
Hold down ® + <€ or B + B, (1) Normal . : Normal Normal
Hold reset Hold value screen for the current * * Notification operation OFF | Normal operation operation operation
value of each monitored value* Normal Norrmal Normal
Accumulated value screen for (2) Alert : ON’ Normal operation : :
Reset Total the current value of the flow or operation operation operation
heat transfer The value of the
Instantaneous value and percent corresponding Records as if
Eﬁfszggﬁtf:?ig 1:te display screens for the current | Hold down ® + A. sensor is fixed as the
Play | yalue of the flow or heat transfer (3) Sensor Corresponding ON' follows. Flashing |instantaneous
Key Lock v error channel: OFF* e When 4-20 mA red value of the
“Keys Unlocked | Current value screen Hold down m + V. is set: 3.5 mA corresponding
e When 0-20 mA sensor is zero
*  Executing the hold reset will reset all the hold values of the monitored values. is set: 0 MA
(4) General Normal * . Flashing Normal
error operation ON Normal operation red operation

Display |

Category

| Cause

[ Solution

Errors common for all sensors

Memory error /

e Perform a complete
initialization.

4) General |FLASH memory or
EEPROM error / ( e |f the problem persists,
System error error EEPROM error contact the nearest
KEYENCE office.
Reset the time. If the
: (4) General " problem persists, contact
Llmelertoy error Time error the nearest KEYENCE
office.
Excessive current (more * Check if the output
than 100 mA) is flowing wires are connected
(4) General through a channel from correctly and are not in
Overcurrent oror Ch1 to Ch4, indicating a contact with other wires.
potential short circuitora | Check if the load is
draw exceeding the within the rated range of
specifications. the output.
The frequency of the pulse ‘
Pulse output (4) General Increase the pulse weight
error error Eétput has exceeded 500 value.
A~ The sensor registered in
Srorg'll_munlcatlon gzgensor the initial settings is not ggﬁﬁg;ﬁg@ensor
properly connected. :
Connect the sensors
(3) Sensor A sensor different from indicated in the settings or
Settings error Ster that registered in the initial | change the settings to the

settings is connected.

appropriate connected
sensor.

Flow sensor (FD-H) errors

The fluid flows in the

Check if the set flow

Reverse flow [§)] P ;
e opposite direction of the | direction matches the
erron Notification setting. actual direction.
The temperature
Out of ™) measured by the FD-H is | Use this product within the
temperature Notification outside the detection specified temperature

range (flow rate)

range (standard model
only).

range.

Bubble
detection

1)
Notification

Air bubbles were detected
with the detection mode
assigned to “Bubble
detection.”

Implement
countermeasures against
air bubbles in the
equipment as necessary.

Temperature sensor (FI-T) errors

Out of detection

The temperature
measured by the FI-T is

Use this product within the

range (1) Notification + specified temperature

outside the detection
(Temperature) range. range.

The FI-T detection head is N

- Check the connection

Head error (3) Sensor _?_lzicsor}gec;snd Ifi;?erp é??hzl’ between the FI-T
(Temperature) error play amp: .| detection head and

cable connecting them is display amplifier

broken. play amp .

Concentration sensor (FI-C) errors
The waveform is searched

Detection in ! for immediately after
progress (1) Notification ?vi?/gglr?r? for detected insertion into the tank.

(Concentration)

Wait for this operation to
finish.

Out of range
(Concentration)

(1) Notification

The concentration
measured by the FI-C is
outside the detection
range.

Use this product within the
specified concentration
range.

Out of
temperature
range
(Concentration)

(1) Notification

The temperature
measured by the FI-C is
outside the detection
range.

Use this product within the
specified temperature
range.

Stability alarm

The FI-C detection

Perform maintenance on

: (2) Alert i the FI-C detecting
(Concentration) stability is low. surface.
Low liquid . : Use this product with the
detection (e:i)rsrensor Ivl?ti fr!é%ﬁ got in contact | £ "¢ sensing elements in
(Concentration) : contact with the fluid.
Level sensor (FL) errors

The liquid level measured . s
Outofrange  |(1) by the FLis outside the | U5 this product within the
(Level) Notification | detection range (-20000 rapn A g

or 20000). ge.
Stability alarm (2) Alert The FL detection stability |Perform maintenance on
(Level) is low. the FL probe.

r : For details, see the
(CL":J",Z:)M'O" gzgeneral Calibration failed. instruction manual of the
FL Series.
There is a problem in the . « ,,
A f f For details, see “ErSt
q installation environment or |« oo wi

Petecton et |(3) Seneor |y Seinse | EruA, and U e

The sensor may also be FL Series

affected by noise. .
dp{gt?:nnection (3) Sensor | The probe is Properly connect the

error disconnected. probe.

error (Level)

GB FD-H IM
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When set to N.O. When set to N.C., this output is reversed.

WARRANTIES AND DISCLAIMERS

(1) KEYENCE warrants the Products to be free of defects in materials and workmanship for a
period of one (1) year from the date of shipment. If any models or samples were shown to
Buyer, such models or samples were used merely to illustrate the general type and quality of
the Products and not to represent that the Products would necessarily conform to said models
or samples. Any Products found to be defective must be shipped to KEYENCE with all shipping
costs paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination
by KEYENCE, KEYENCE, at its sole option, will refund the purchase price of, or repair or
replace at no charge any Products found to be defective. This warranty does not apply to any
defects resulting from any action of Buyer, including but not limited to improper installation,
improper interfacing, improper repair, unauthorized modification, misapplication and
mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or
outdoors air. Components which wear are not warranted.

(2) KEYENCE is pleased to offer suggestions on the use of its various Products. They are only
suggestions, and it is Buyer's responsibility to ascertain the fitness of the Products for Buyer's
intended use. KEYENCE will not be responsible for any damages that may result from the use

of the Products.

(3) The Products and any samples ("Products/Samples") supplied to Buyer are not to be used
internally in humans, for human transportation, as safety devices or fail-safe systems, unless
their written specifications state otherwise. Should any Products/Samples be used in such a
manner or misused in any way, KEYENCE assumes no responsibility, and additionally Buyer
will indemnify KEYENCE and hold KEYENCE harmless from any liability or damage
whatsoever arising out of any misuse of the Products/Samples.

(4) OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH
NO OTHER WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO
EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON
OR ENTITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR
CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT LIMITATION, ANY DAMAGES
RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF INFORMATION,
LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR
ANY MATTER ARISING OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO
USE THE PRODUCTS, EVEN IF KEYENCE OR ONE OF ITS AFFILIATED ENTITIES WAS
ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES OR ANY OTHER
CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:
If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer
must provide such third party with a copy of this document, all specifications, manuals,
catalogs, leaflets and written information provided to Buyer pertaining to the Products/Samples.

E 1101-3
1-3-14, Higashi-Nakajima, Higashi-Yodogawa-ku,
Osaka, 533-8555, Japan
PHONE: +81-6-6379-2211 www.keyence.com/glb
AUSTRIA HONG KONG NETHERLANDS TAIWAN
Ph: +43 (0)2236 378266 0 Ph: +852-3104-1010 Ph: +31 (0)40 206 6100  Ph: +886-2-2721-1080
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