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FD' M Non-Wetted Electrode Electromagnetic Flow Sensors Non-Wetted Electrode Electromagnetic Flow Sensors FD- M

I Lowers maintenance Applications
_ Unl!ke generﬁl floatmglelement an(‘d, paddle wheel flow metres, thg FD-M Equipment protection Cost management P
O n e e e C ro e Series has a “free flowing structure” that is completely free of moving parts

and obstructions. There is no trouble with dirt and rust clogging the Proximi
roximity

E I e Ct rO m ag n eti C FIOW mechanical .parts, greatly reducing maintenance. - —
| Long lifespan

S e n S 0 rS Due to the absence of moving parts, it does not experience axial wear
and other types of mechanical wear. Through its “free flowing structure”

F D - M Se ri es the FD-M Series has achieved a significantly longer lifespan.
HER] | Energy saving

Fibreoptic

Safety/
Area Sensors

Flow/Pressure/
Temperature

Multi Function

High Precision

) . . Due to its “free flowing structure”, the FD-M Series has almost no Cooling-water flow control for high- Cooling water flow control for moulded Checking the amount of cooling water PLC/Touch Panel
c E Refer to P.933 for a list of products complying with pressure loss. Does not apply a large load on pumps and thus frequency quenching equipment products and dies used
EU Directives. saves energy. gltian‘lii?latiun
°”
g : : : ineu
CNUS Refer to P.958 for UL Certified Products. I Res|st.ant to the adherence of |nsu|al|ng D Recorder
materials Built-in Amplifier .
Vision System
With conventional electrode types, detection could not be Model Appearance Applicable fluid Detecting range™' Bore diameter| Pipe direction | Output
performed when the electrodes were covered in insulated adhered FD-M5AT Rated range | 0.25-5L/min Vertioal | TN Laser Marker
material. However, the FD-M Series with “free flowing structure” FD-MsATP | & | | L Rc3/8 PNP
detects from outside its flow pipe, which originally does not conduct FD-M5AY L (104) NPN Barcode
. : P - Display range == 0.15-10 L/min Horizontal  ———
electricity, and because of this, the FD-M Series is capable of FD-M5AYP ! PNP
detection even with the adherence of insulating materials. FD-M10AT ! NPN Microscope
E— Rated range == 0.5-10L/min Vertical [————
FD-M10ATP | & | | il Rc3/8 PNP

' inci FD-M10AY , L (108) o
Detection principle ————— (s | Water noncorrosive | isplay range 0.5-30 L/min Horizontal

FD-M10AYP : liquid ! PNP FLOW SENSOR
———— 1= (electrical X
FD-M50AT conductivity: I — . . NPN
T 5 S/cm or more) Rated range | o= 2.5-50L/min Vertical [————
Mi 777777 R Rc3/4 PNP SELF-CONTAINED
FD-M50AY P | S (208) NPN _AP-C30W/30
_ —— JE Display range| i — 2.5-100 L/min Horizontal ————
Coil FD-M50AYP I PNP SEPARATE AMP.
FD-M100AT o ) ) NPN AP-C40W/V40AW/40
e — Ratedrange ! e ———— 5-100L/min Vertical
@ FD-M100ATP I Rel PNP @
- 0 1 [Tt T T TSttt TTTTTT T TTT T MULTI-FLUID
External electrode FD-M100AY . o ) (25A) NPN T
. | I.m Display range! e — e 5-200L/min Horizontal ———— B
Pipe FD-M100AYP h I PNP AP-V8OW
*1 Twice the rated flow range can be displayed.
External electrode TEMPERATURE
Electromotive SENSOR
force Separate Sensor Head FT
Model Appearance Applicable fluid Detecting range™ Bore diameter | Pipe direction
Velocity of fl Magnetic field Rated range | == 0.5-10 L/min
coctyorfiow ¢ FD-MH10A .ﬂ ffffff e e et ngga
Display range = 0.5-30L/min (10A)
Ny Coil FD-MH50A u s |Water, noncorrosive Rated range ,? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 25-50L/min|  Re3/4
{\qluuz l Display range; e — 25-100L/min| (20% Vertical/
electrica ——————— !
FD-MH100A l‘ conductivity: Raledrange | 5-100L/min|  geq Horizontal
. , . N " PR S R R
The FD—M Sgr@s uses Fa}raday s Law to detlermlne the flow rate of SuSfomormore)® | rnge) e ———ee 5-200L/min| (25M)
conductive liquids. A typical electromagnetic flow sensor employs the ‘ — — - — ’
L A K Rated range | e 25-500L/min Re2
electrodes, wetted within the pipe, to detect the electromotive force of a FD-MH500A | Doy an S - - —_—— [/f (508)
L . . ) . ) | e - m
liquid. The FD-M Series determines this value from outside the pipe by 02y range il
means of electrostatic capacitance. *1 Twice the rated flow range can be displayed.
*2 When the FD-MH500A experiences flow at 500-1000 L/min, the electrical conductivity is 20 uS/cm or more.
Features
Built-in amplifier type/Separate-amplifier type Separate Temperature Sensor
Long lifespan Model Appearance Type Main/Expansion Output
. FD-MA1A Main unit
Energy saving WP
Reliable detecti inst i lati d sticki terial FD-MA2A _ DIN Expansion unit
ellable detection against insulating and sticking material T
9 g 9 FD-MA1AP mounted Main unit o
FD-MA2AP Expansion unit
FD-MAS5A panel NPN
u | v anel — -
www.sensorcentral.com [=138% = FD-MASAP mouned
GAD-DATA-Dewrleady S L —
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FD-MZKはFD-Mにする。

以下同様に。
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FLOW SENSOR

SELF-CONTAINED
AP-C30W/30

SEPARATE AMP.
AP-C40W/V40AW/40

FD- M Non-Wetted Electrode Electromagnetic Flow Sensors

Specifications

Built-in Amplifier

For vertical piping FD-M5AT FD-M10AT FD-M50AT FD-M100AT
o ML For horizontal piping FD-M5AY FD-M10AY FD-M50AY FD-M100AY

For vertical piping FD-M5ATP FD-M10ATP FD-M50ATP FD-M100ATP

LA For horizontal piping FD-M5AYP FD-M10AYP FD-M50AYP FD-M100AYP

Configuration Built-in amplifier
Rated flow range™ 0.25to 5L/min 0.5to 10L/min 2.5t050L/min 5to0 100L/min
Display range™ 0.15to 10L/min 0.5to0 30L/min 2.5t0 100L/min 5to 200L/min
Settable range 0to 10L/min 0to 30L/min 0to 100L/min 0to 200L/min
Minimum flow™ 0.15L/min 0.5L/min 2.5L/min 5L/min
Connection bore diameter Rc3/8 (10A) Rc3/8 (10A) Rc3/4 (20A) Rc1 (25A)

Separate Amplifier Unit

Non-Wetted Electrode Electromagnetic Flow Sensors FD- M

Model™ FD-MH10A FD-MH50A ‘ FD-MH100A FD-MH500A
Configuration Separate amplifier

Rated flowrange 0.5-10L/min 2.5-50L/min 5-100L/min 25-500L/min

Displayrange™ 0.5-30L/min 2.5-100L/min 5-200L/min 25-1000L/min
Connection bore diameter Rc3/8 (10A) Rc3/4 (20A) Re1 (25A) Rc2 (50A)

Detection fluids

Water or non-corrosive fluid

With 25-500 L/min : 5 pS/cm or higher

Conductivity of detection fluids 5pS/cm or higher With 500-1000 L/min - 20 ySem of higher
Detection fluid temperature 010 +85°C (no freezing)

Operating pressure range 1.0 MPa max.

Pressure resistance 2.0 MPa

Pressure loss

0.01 MPa max.*

Detection fluids

Water or non-corrosive liquid

Conductivity of detection fluids 5 pS/cm or higher
Detection fluid temperature 0to +85°C (no freezing)
Operating pressure range Max. 1.0 MPa
Pressure resistance 2.0 MPa
Pressure loss Max. 0.01 MPa

Display method

Dual row display with 4-digit, 7 segment LED, bar display (2 colours), output indicators, flow indicator

Display resolution

0.05%/0.1 (L/min) selectable 0.01/0.1 (L/min) selectable 0.1/1 (L/min) selectable

Repeatability®

0.55:+5% of F.S. 15:+3.5% of F.S. 2.55:+2.5% 0f F.S. 55:41.6% of F.S.
10s:+1% of F.S. 305:+0.8% of F.S. 605:+0.6% of F.S.

Hysteresis

Variable

Response time (chatter prevention)

500ms/1/2.55/55/105/305/60 s variable

Accumulated flow unit

0.01/0.1/1/10/100 (L) selectable 0.1/1/10/100/1000 (L) selectable

Accumulation data storage

Save to memory every 10 seconds

Memory backup

EEPROM (Data storage length: 10 years or longer, Data read/write frequency: 1 million times or more)

Control output/Accumulation pulse output/
Error alarm output

NPN/PNP open collector, max. 100 mA/ch™
(NPN: 40V or less, PNP: 30 V or less), residual voltage 1V or less, 3 outputs (N.0./N.C. switchable)

Accumulation reset/bank switching/zero flow function

Input time: 20 ms or greater, Either accumulation reset or bank switching mode can be selected

Analogue output

4-20 mA, max. load resistance 2602, Analogue output range can be set to any value

Power supply voltage

Display method Bar display (2 colours), other indicators
Enclosure rating P67
Environmental %%?eurgsdrng a” P freezmg),
resistance Relative humidity 3510 85% RH (No condensation)
Vibration resistance 10 to 55 Hz, compound amplitude 1.5 mm, XYZ axes 2 hours for each axis
. Fluid end materials Bore: SCS13, Measurement pipe: PPS, O ring: fluoro-rubber (FKM)
Other materials Plastic case areas: PBT, Indicator: polyalylate, Metal case areas: SUS430, Cable: PVC
Weight Approx. 800 g Approx. 1070 g Approx. 1280 g Approx. 3700 g
Accessory Warnings

*1 The models with “A” at the end of the name support the amplifier type A. They operate normally even when connecting the conventional amplifier without “A” at the end.
*2 The rated flow range indicates the range that is supposed to be used in general.

*3 Can be used within the display range as well as within the rated flow range.

*4 Excluding times when using FD-MH500A at 500L/min to 1000L/min.

Separate Temperature Sensor

24\ DC +10%, ripple (P-P) +10% or less, Class 2

Power consumption (Current consumption)

Normal: 1700 mW (70 mA), Power save: 1000 mW (40 mA)

MULTI-FLUID Enclosure rating IP65 (including the cable connection area)
_ GP-M Ambientoperating temperaure 010 +50°C (no freezing)
AP-V80W Environmental ’ i
—_— e Ambient operating humidity 35t085% RH (No condensation)
TEMPERATURE Vibration resistance 10 to 55 Hz, compound amplitude 1.5 mm, XYZ axes 2 hours for each axis
SENSOR Liquid end materials Bore: SCS13, Measurement pipe: PPS, O ring: fluoro-rubber (FKM)
FT Materials

354 KEYENCE

Other materials

Plastic case areas: PPS, Metal case areas: SUS430, Cable: PVC

Weight (FD-M)

Approx. 835 ¢ Approx. 1100 g Approx. 1310 ¢

Fibreoptic

Photoelectric

Proximity

Safety/
Area Sensors

Flow/Pressure/
Temperature
Multi Function
High Precision

PLC/Touch Panel

Static
Elimination

Recorder
Vision System
Laser Marker
Barcode

Microscope

FLOW SENSOR
e DIN mounted™ FD-MA1A (Main unit)/FD-MA2A (Expansion unit) hEI_
outpu
- ! Panelmounted™ FD-MA5A
oael
DINmounted™? FD-MA1AP (Main unit)/FD-MA2AP (Expansion unit) _SELF-CONTAINED
PNP output . AP-C30W/30
Panel mounted™ FD-MA5AP -
Head combination FD-MH10A FD-MH50A FD-MH100A FD-MH500A SEPARATE AMP.
Rated flow range™ 0.5-10L/min 2.5-50L/min 5-100L/min 25-500L/min _AP-CAO0W/V40AW/40
Display range 0.5-30L/min 2.5-100L/min 5-200L/min 25-1000L/min MULTI-FLUID @
Settable range 0-30L/min 0-100L/min 0-200L/min 0-999.9L/min GP-M
Minimurn flow’s 0.5L/min 2.5L/min 5L/min 25L/min _AP-VBOW
Display method Dual row display with 4-digit, 7 segment LED, other indicators
TEMPERATURE
Display resolution 0.01/0.1 (L/min) selectable 0.1/1 (L/min) selectable SENSOR
FT

Repeatability”

0.55:+5% 0f F.S.15:43.5% 0f F.S., 2.55:42.5% 0f F.S., 55: +1.6% 0f F.S., 10'5: +1% 0f F.S., 30 5: £0.8% 0f F.S., 60 5: +0.6% of F.S.

Hysteresis

Variable

Accessory

Instruction Manual

Response time (chatter prevention)

500ms/1s/2.55/5s/105/30 5/60 s variable

*1 The models with “A” at the end of the name have additional functions such as display averaging. *2 The rated flow range indicates the range that is supposed to be used in general.

Accumulated flow unit

0.01/0.1/1/10/100 (L) selectable 0.1/1/10/100/1000 (L) selectable

1/10/100/1000/10000 (L) selectable

*3 Can be used within the display range as well as within the rated flow range. *4 Flow below the minimum flow is displayed as OL/min.
*5When it is 0.05, the display flow can be set in 0.05 increments between 0.15 and 0.5L, and set in 0.01 increments for values above 0.5L.

Accumulation data storage cycle

Save to memory every 10 seconds

*6 The repeatability is effective within the display range. Convert the F.S. (full scale) listed in the table according to the rated flow range. The repeatability for FD-M5AT(P)/Y(P) is +7.5% of F.S. ata

response time of 0.5 s and +5% of F.S. at aresponse time of 1's. The repeatability for FD-M10AT(P)/Y(P) in the range of 20 to 30L/min is the double of the value listed in the table.

*7 Maximum 20 mA for alarm output.

Separate Temperature Sensor

Memory backup

EEPROM (Data storage length: min. 10 years, Data read/write frequency: min. 1 million times)

Control output/Accumulation pulse output/
Error alarm output

NPN/PNP open collector, max. 100 mA/ch™® (NPN: 40 V or less, PNP: 30 V or less), residual voltage 1V or less, 3 outputs (N.0./N.C. switchable)

Accumulation reset/Bank switching/zero flow function

linput time: 20 ms or greater, Either accumulation reset or bank switching mode can be selected

Model

FD-T1

Analogue output

4-20 mA, max. load resistance 2602, Analogue output range can be set to any value

Connected model”!

FD-MH10A/50A/100A/500A

Power supply voltage

24VDC +10%, ripple (P-P) +10% or less

Display, alarm output compatible models

FD-MATA(P)/MA2A(P)/MASA(P)

Power consumption (Current consumption)

Normal: 1700 mW (70 mA), Power save: 1440 mW (60 mA)

Surrounding air

01t0+50°C (no freezing)

. temperature
Environmental - —
resistance Relative humidity

35t085% RH (No condensation)

Vibration resistance

10 to 55 Hz, compound amplitude 1.5 mm, XYZ axes 2 hours for each axis

Materials Main case: polycarbonate, Key tops : polyacetal, Front sheet : polycarbonate, Cable : PVC
DIN mounted type Approx. 115 g

Weight
Panel mounted type Approx. 105 g
DIN mounted type Main unit: instruction manual, Expansion unit: none

Accessory

Panel mounted type

Panel mounting bracket, front protective cover, instruction manual

Temperature detection range 0t090.0°C (no freezing)
Settable range 0.11099.9°C (no freezing)
Display resolution 0.1°C
Display precision +2.5°C
Display/output response 557
Alarm output™ Window settings x1 output
Hysteresis 1°C fixed™
Connection bore diameter R3/8 (10A)
Detectable fluid Water or non-corrosive fluid
Operating pressure range 1.0 MPa max.
Pressure resistance 2.0 MPa
Enclosure rating IP67
Power consumption (Current consumption)® 2 uW (20 pA): When using 85°C
| Surrounding air temperature 0t0+50°C (no freezing)

=
Ef

Relative humidity

351t085% RH (No condensation)

Vibration resistance

10to 55 Hz, compound amplitude 0.75 mm, XYZ axes 2 hours for each axis

Metal parts: SUS304, Plastic parts: PBT,

Materials Cables: PVC, Protective cap: PE
Weight Approx. 130 g
Accessory None

*1 The FD-M (built-in type) cannot be connected.

*2 The operating fluid temperature for the FD-MH Series is “0 to +85°C”. Do not use the FD-MH Series with fluid exceeding +85°C. The temperature limit for the sensor part of the FDT1 temperature sensor is 90°C.

Although the display shows up to 99.9°C, the temperature sensor may be damaged if it is used over 90°C. *3 The display/output response is fixed regardless of the FD-MA settings.
*4 Cannot handle analogue output or pulse output. *5 Set the hysteresis within the window (enters in the window).
*6 Consumption power (current consumption) is the value just for the temperature sensor. Power is supplied from the connected model.

TECHNICAL GUIDE: P.844

CAD DATA Download: www.keyence.com.sg/CADG

*1 The models with “A” at the end of the name have additional functions such as display averaging. Use the head with “A” at the end of the name. When connecting conventional heads without “A” at the end,

the FD-MH operates in the same way as the conventional models.
*2 Only connect to the back of DL-RS1(A) or FD-MA.
*3 There are not any expansion units for the panel mounted type.
*4 The rated flow range indicates the range that is supposed to be used in general.
*5 Can be used within the display range as well as within the rated flow range.
*6 Flow below the minimum flow is displayed as OL/min.
*7 The repeatability is effective within the display range. Convert the F.S. (full scale) listed in the table according to the rated flow range.
The repeatability for FD-MH10A in the range of 20 to 30L/min is the double of the value listed in the table.
*8 Maximum 20 mA for alarm output. When using the FD-MH Series with a total of 6 to 10 expansion units, make sure to limit each output current to 10 mA or less.

TECHNICAL GUIDE: P.844

CAD DATA Download:
www.keyence.com.sg/CADG

www.keyence.com.sg
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FLOW SENSOR

SELF-CONTAINED
AP-C30W/30

SEPARATE AMP.

AP-C40W/V40AW/40

MULTI-FLUID

GP-M

AP-V80W

TEMPERATURE
SENSOR
FT
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FD- M Non-Wetted Electrode Electromagnetic Flow Sensors

Check the target fluid

3 Fluids that are likely to be measured

Coolant/heating water (tap water, groundwater, or industrial water)
Water-soluble coolant (diluted with water)

This Series can be used with fluids where electrical conductivity is 5uS/cm or greater. Be sure to verify that the liquid to be measured meets this requirement.

3 Fluids that are not likely to be measured

Qil, ultra-pure water, drug solutions, salt water,
alcohol, and organic solvents

*Electrical conductivity is generally low except for
drug solutions and salt water.

The path of the FD-M
Series uses the

materials indicated to ‘ Cap
the right. Make sure |
that target liquids will

Flow

Cap: SCS13 »NOTE
Flow section: PPS
(Polyphenylene sulfide)
O ring: Fluoropolymer

If you are not sure of the electrical conductivity, of your
target fluid, contact the manufacturer of the fluid.

not corrode these section

materials.

Check instantaneous flow and temperature

be used with

0.15-1000 L/min.

Select a specific sensor model

3 Instantaneous flow of fluids FD-M Series can

This Series can be used with fluids where electrical conductivity is 5uS/cm or greater. Be sure to verify that the liquid to be measured meets this requirement.

»NOTE
1L =1000 liter

Temperature of fluids FD-M Series can be used with is 0 to +85°C.

Select a sensor from built-in amplifier type and separate-amplifier type depending on installation conditions.

D Built-in amplifier type

Built-in Amplifier

WV Select a sensor from the lineup based on the flow you have confirmed in the step 2.

u Separate-amplifier type

Separate Sensor Head

Instantaneous flow,  Bore Pipe

(iter/min) | diameter | _direction Output Model

ety | dameter | ditoqton | Outout Model
Vertical NPN FD-M5AT
PNP FD-M5ATP
015-10 Horizontal NPN FD-M5AY
Rc3/8 PNP FD-M5AYP
(10A) Vertical NPN FD-M10AT
PNP FD-M10ATP
05-30 Horizontal NPN FD-M10AY
PNP FD-M10AYP
Vertical NPN FD-M50AT
Rl Rc3/4 PNP FD-M50ATP
(20A) Horizonal NPN FD-M50AY
PNP FD-M50AYP
Vertical NPN FD-M100AT
5-200 Rel PNP FD-M100ATP
(25A) Horizontal NPN FD-M100AY
PNP FD-M100AYP

Contact KEYENCE if you require a connector-type sensor.

P> Go to step 6 if you have selected a built-in amplifier type.

~ Vertical/ Depends on "
05-30 Re3/8(10A)  Yorizontal amplifier FD-MH10A

25100 |Re3/a(20) JVertical/ | Dependson | pp ypsga

Horizontal amplifier

Vertical/ Depends on
5-200 Rel(25A) Horizontal amplifier FD-MH100A
25000 | Re2(s0m) | yerical Dg%ep”lﬂfe‘r’” FD-MH500A

P> Go to step 4 if you have selected a separate-ampilifier type.

TECHNICAL GUIDE: P.844

CAD DATA Download: www.keyence.com.sg/CADG

Non-Wetted Electrode Electromagnetic Flow Sensors FD- M

Select an amplifier and optional parts of a separate-amplifier type.

They are necessary to use a separate-amplifier type. Select one depending on installation conditions.

D DIN mounted type Separate Temperature Sensor

Model
Panel mounted type Type
D yp NPN output PNP output
Main unit FD-MA1A FD-MA1AP
DIN mounted
Expansion unit FD-MA2A FD-MA2AP
Panel FD-MA5A FD-MAS5AP

DIN-rail mounted type supports wire saving. Up to 9 expansion units can be added to one main unit.
Expansion will save wiring of expansion units.

»NOTE

DIN-rail mounted type of expanding Main unit Expansion unit

Selecta DIN-rail mounted type if you use communication units
(introduced in step 5) to import flow datatoa PLC and PC

J

main and expansion units @/
[JI’

Expanded with a connector on the lateral side. !IJ'IH
If you add some expansion units, :
separately purchase end units (OP-26751). Connector

Options dedicated to separate-amplifier type

Type Description Model
DIN amplifier mounting fixture ’ . Amplifier g
(sold separately) Sensors can be mounted without DIN rails. mounting fixture OP-76877

They hold up and fix amplifiers when expansion units are

End unit (sold separately) added. Make sure to use them for expansion. (2 units OP-26751
included)

Panel mounting bracket o - .

(Supplied with panel type This is supplied with a panel-type amplifier. OP-76876

Use this in such cases of loss and damage.

amplifiers)

Select a communication unit as necessary

They are used for separate-amplifier type, and cannot be used for build-in types.

D Communication unit [For separate type DIN-rail mounted amplifier]

Model: DL-RS1A Data communication to PLCs and PCs can be
executed by using communication units.

RS-232C = I

Communication unit Instantaneous flow data
DL-RS1A Integrated flow data
= . Control output status

Temperature data
Hold-reset
Integration reset, etc.

Programmable
logic controller

*Does not support the BCD unit DL-RB1A.
*The panel type amplifier does not support the BCD unit DL-RS1A/RB1A.

Select a mounting bracket as necessary

Mounting brackets can be uses for all separate-type heads and all built-in type
amplifiers other than a separate-type head FD-MH500.

D L-shaped mounting bracket D Flat mounting bracket

OP-42193(sold separately) OP-42194(sold separately)

CAD DATA Download:
www.keyence.com.sg/CADG

TECHNICAL GUIDE: P.844 www.keyence.com.sg

Fibreoptic

Photoelectric

Proximity

Safety/
Area Sensors

Flow/Pressure/
Temperature
Multi Function

High Precision

PLC/Touch Panel

Static
Elimination

Recorder
Vision System
Laser Marker
Barcode

Microscope

FLOW SENSOR

SELF-CONTAINED
AP-C30W/30

SEPARATE AMP.
AP-C40W/V40AW/40

MULTI-FLUID @&

GP-M
AP-V80W
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FD- M Non-Wetted Electrode Electromagnetic Flow Sensors

Multiple Outputs

All FD-M Series models provide multiple outputs including dual discrete, 4-20mA, alarm and pulse outputs, eliminating the
need to choose between different versions.

Modes and Functions

o
<L
E [F-1] Upper/lower limit setting mode [F-2] Window + Accumulated pulse mode [F-3] Accumulated flow mode
E QOutput is provided for each upper and Output is provided for the set range. Two values can be set for the
[T lower limit. Pulse output is provided depending on accumulated value.
the selected amount.
o
" P2
E P2 A S +Hys L] S SO N L Hys
: \ P1
PO /A R R N— “Hys pe AR "Hys
(77 / / =
(Jp] OFF [on OFF
Output 1 !
LLl output 1 2FF ON OFF Output 1 OFF[ on | OFF [ on [OFF OFF on | | OFF
o oupaiz OFF__ToN1_OFF ronmne Output2 1
utput Output 2 Reset inpt ——
=
el [A-1] Flow level mode [A-2] Accumulated flow + Timeout mode Free range analogue
Ll
Two windows can be set at the same Unless output 1 turns on within the Output is provided with 4-20 mA for the lower
time. timer setting period, output 2 (timeout limit (A-L) and upper limit (A-H). The setting
output) will turn on. range is 0% for 0 L/min, and the maximum

FLOW SENSOR value of indication range is 100%. Analogue

output can be used in parallel with each mode.

SELF-CONTAINED P4 /_
AP-C30W/30 P3 (mA) (mA)
] P1 Py S
SEPARATE AMP. po _
AP-CA40W/VA0AW/40 o L
@ MULTI-FLUID output 1 —2FF oN | OFF
GP-M Output 1 OFF H
Output 2 ON : ! :
____ AP-VBOW_ Output 2 - uipu 0 100 (%) 0 30 80 100 (%)
Reset input i t 1 b
TEMPERATURE Timer setting period (A-L) (A-H) (A-L) (A-H)
SENSOR
- FT
_ Jemperatureialarm Bank switch function (for F-1 and F-2 only)
Separate-amplifier type only . K A R g )

With the bank input provided, the setting values in each mode can be switched to

Outputs an alarm when the temperature goes another bank set.

beyond the range that has been set. Alarm output

(output 3) is shared with other erfor outputs. Indication switch function for instantaneous flow/accumulated flow
You can use the button to easily switch between the instantaneous and
integrating flows.

(5222 Y S N 1Hys
N A \ """ tHys Peak and bottom hold function
/ You can use the button to easily switch between the peak-hold and bottom-hold
indication.
Alarm _
output 1 O [OFF| ON |OFF
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Non-Wetted Electrode Electromagnetic Flow Sensors FD- M

Characteristics

Pressure loss characteristics (Measurement fluid: water)

FD-M5AT/Y, M10AT/Y, FD-M50AT/Y,FD-MH50A FD-M100AT/Y,FD-MH100A FD-MH500A
FD-MH10A
40 10 10 40

35

30

25

20

Pressure loss (kPa)
Pressure loss (kPa)
o
3

Pressure loss (kPa)
o - mdMw s oo N o

Pressure loss (kPa)
o - M s e N ® O

0 5 10 15 20 25 30 0 20 40 60 80 100 0 50 100 150 200 0 200 400 600 800 1000
Flow Flow Flow Flow
Allowable ambient operating temperature versus Allowable operating pressure range versus
fluid temperature fluid temperature
60 1.2

50

40

30

05 Allowable operating range

Ambient temperature(°C)
Pressure (MPa)
°
>

20 0.4

0.3

10 0.2

04

0 0
0 20 40 60 80 100 0 10 20 30 40 50 60 70 80 90
Fluid temperature (°C) Fluid temperature (°C)

Input/Output Circuits

1/0 circuits

NPN type PNP type
— o l Brown* lBrown'
¢ I O 24 VDC i¢ |‘J 024 VDC
Black (Output 1) =
Load 5-40 VDC .3 N % IBIack (Output 1) 1
sHaHK % I Ll <l 85 I et
€2 i eLls ®w x
sl 1g= Ty y S 03
. = 2 t Gi
s gg g % I (Output 3 : Alarm output) Toad 5-40 VDC Q__K A I (Orli};/)ut 3 Alarm outpul) —
Pﬁ T Blue* ooV % Blue* I\ o0V
Analogue output circuit External input circuit (accumulation reset and bank switching)
NPN type PNP type
1 —t 5V
=z N Pink
o Pt [ O Analogue output (4-20 mA)
©
g Blue* ooV § g
= =

* The FD-MA2A and MA2AP do not have brown or blue wires.
The FD-MA2A and MA2AP are internally common with the FD-MA1A and MA1AP.
* The 0V line is internally common with bores and the metallic parts of the main unit.

(Short-circuit current: Approx. 0.7 mA) (Short-circuit current: Approx. 1 mA)

Hints on Correct Use

Mounting direction

Installing the unit with the display
screen perpendicular to the ground
reduces the effects of bubbles and
enables more stable operation. Also,
note that mounting the sensor in a
location where the fluid flows
downward may result in cavitation.
The flow direction can be switched
by changing the menu settings.

Sensor Installation

A straight section of pipe, of at least 5 times the bore
diameter, should be installed before and after the sensor.
In turbulent flow conditions, a longer straight pipe section
(20 times or more) may reduce the influence of turbulence.

Longer than 3 Longer than
5 times or more 5 times or more

Tightening torque

Joint Installation Apply tightening torque according to the following table:

To mount a joint to a sensor, make

sure to hold the pipe sleeve closest Series name Tightening torque

to the joint. Holding the sensor body FD-M5AT/Y, FD-M10AT/Y, FD-MH10A 23Nm

on the oppbsite side of pipe sleeve FD-M50AT/Y. FD-MH50A 35Nm
FD-M100AT/Y, FD-MH100A 40Nm

may cause damage. AT, FO {00

<Note>
For more information on mounting and other advisories, see the instruction
manual before installation.

wrong
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Fibreoptic

Photoelectric

Proximity

Safety/
Area Sensors

Flow/Pressure/
Temperature
Multi Function

High Precision

PLC/Touch Panel

Static
Elimination

Recorder
Vision System
Laser Marker
Barcode

Microscope

FLOW SENSOR

SELF-CONTAINED
AP-C30W/30

SEPARATE AMP.
AP-C40W/V40AW/40

MULTI-FLUID @&

GP-M
AP-V80W

TEMPERATURE
SENSOR
FT
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FD' M Non-Wetted Electrode Electromagnetic Flow Sensors Non-Wetted Electrode Electromagnetic Flow Sensors FD- M

Dimensions Unit: mm Fibreoptic

Separate Amplifier Unit

Built-in amplifier Photoelectric

(o'
| FD-M5AY/M5AYP/ M10AY/M10AYP FD-MH10A - FD-MH500A
— FD-M5AT/M5ATP/M10AT/M10ATP 110 : ez
< Rc3/8 % Proximity
|
oc ﬁ% H @ Safety/
Ll & @)Dﬂ 56238 } EPO {L | 4L = Area Sensors
o == jJ H e T | A Flow/Pressure/
E ) Re3/s 04 (7 X027 m?) 2381 211 ;e“;'t: e Temperature
25” ot 4 o 4-M4 i Cable length: 3m l 110 q -
Ll Depth: 6.5 AT == — 69— N Multi Function
Tl * ) \q %: % | < ‘32?% 48 gx)‘tth: o8\ [
h L] 47.149.6 541 =
& : { ol i 1 . .
m [ : : ‘ 2! q - l l l 10 90 54 - ln ; | 56 | 63- | ’_El_T‘:L i HighiBrocision
[ 1] 4M4 JFL e 205 \ =S e
oc e Bl 4, il 63L i Depth: 6.5 \ Ftﬂ = FURe Tl 17 i PLC/Touch Panel
e : Y —— ) .
| = Ly - + ¢ 3L ) s T I 21 ik 109.1 i 114.8 Static
: : Cable length: 3 m :DJ N 1 --32.8— C:;[I)er?eig;;: 3m '*47-1:: L, | L Elimination
| | hd When connecting with the FD-T1 ~—553—- == -
w K b—52.1 It 4
m b :g;__ 03.5 Cable length: 0.7 m . Recorder
m 54— ‘ ‘ 02.5 x2
FD-M50AT/M50ATP FD-M50AY/M50AYP FD-MH50A o\ i el o Vision System
m Res/4 Cable length: 3m |=———111.1——=
~~ Re3/4 R4 When connecting with the FD-T1 138
03.5 Cable length: 0.7 m Laser Marker
|
= O Al
o @ )11 RN = Sarcnd
\§¥j 6535.41 ) arcode
- Eg %%UUJ LT S Mounting bracket
LL 04 (7 %027 mim?) 5.4 soo. 44 .. L-shaped mounting bracket  Flat mounting bracket Microscope
o e Cable length: 3 m ‘22‘8" J:[]:L Depth: 6.5 ) OP-42193 (sold separately) ~ OP-42194 (sold separately)
354+ 266+ 475 /Deptn:65 e

FLOW SENSOR | } L F’_D::EL A ~

]

]: 58.160.668- " e rwqf“ fss [FLOWSENSOR
BT w N e = — o

‘ T 24.6 :t 120 95 63 - H» r 65 J** —‘7* 71 14— —'77
SELF-CONTAINED 120 95 41 EPO ‘ 7 ‘ - yEYT: } 0 245 L 7T SELF-CONTAINED
AP-C30W/30 | lo—=2@f] 2 L "] /bepmnes PO AP-C30W/30
N T ‘ b ‘
i - im aarem || = = :Pf = AL S vorecshield LT o (S 1 4 SEPARATE AMP.
AP-CAOW/VAOAW/40 [ Cablelength: 3m || [T4T T LT i e engam L T T e AP-CAOW/VAOAW/40
54 58.1— & . When connecting with the FD-T1 ~ ——66.3——! 465 | | Q
@ MULTI-FLUID 06— v 03.5 Cable length: 0.7 m 1 L2 MULTI-FLUID @
GP-M 65— FD-M100AY/M100AYP s Lizs _ Lew
—ApvEOw FD-M100AT/M100ATP o FD-MH100A . ARvEOW.
Rci Ret '=4 C
TEMPERATURE o Temperature Sensor TEMPERATURE
SENSOR SENSOR
FT o Nl LE | .
—— \/ 7041 4-—- 41
% S T1E %
Eg‘ _‘ | — Sensor unit R3/8 Temperature detection unit
, 7
04 (7 x 0.27 mm2) 70 213 )
Z?ﬂ 29,6 ——50—— gMzth — e Cable length: 3 m ~—_2218T- [296+ [‘;ﬂ : _ —50—— _ / 1L s
, epth: 6. B —— N— : 6.
T T *i—’ | il anl 1
% P4 j t 641666711 - 1514 621
] ' — 671
Iy | e f +H =NiN I b
130 100 41— T ‘ 73 ! 150 100 68 1= |1 702({5" —t—71 P —t—7T )
l —Hao 2 ’s M4 i o 1 Connector unit 1o
E: Depth: 6.5 e
:?f_ﬁﬁizi 04 (7 x 0.27 mm2) ¢ + i l’/ - W ¢ + —11:1 _/’ g:;e length: 0.7 m
‘ | [ Cable length: 3 m — EJO 7] ‘ ! ‘ 02.5 x2 I:[]:I I:[]:I 1:0 f 3
o a1 :{ | l L s8] \ 2-core shield 64.2
% A Cable length: 3 m 69.6 1
———66.6——— 4 = o 6
Wh ct ith the FD-T1 2.3
" 3.5 Gable longih: 0.7 m =
Amplifier Unit (DIN-rail mount type) End unit Amplifier Unit (Panel mount type) Panel mounting bracket
FD-MA1A/MA1AP 242 (7x027 mm2) FD-MA2A/MA2AP  o42(sx020mm?)  DIN amplifier (2 units included) FD-MA5A/MA5AP OP-76876 (accessory)
Cable length: $m Cable length: 2m mounting fixture OP-26751 44.7 *1 04.2 (7x0.20mm2) Cable length: 2 m :
W . OP-76877 (sold separately) (sold separately) 163 o ' Panel cut-out Panel mounting
o4 I ‘=L-E . 24 T i p2s se.8 4 (79)
-7 L 7 -7 L
[ 15 116 15 116 B - A l
o ‘ T @
%W D] \ee ; \  e— i f
" 4
\w@ 2-(4.4 x 3.4) ]
3 3 =222 _rai ; 1 Panel
N /\// i when —- DIN-rail mounting 518 @ U Panel
! 7 cover is opened) N ‘ f [ | T 6.8 | 1to 6 mm
[ [ é 24 212 i N (221.6) 2?.8 @‘ | 0 ] P ; X=24x(A-1)+21
4287 4237 = % | Lo 5 == == rotective front cover When A-amplifier 1]
1 & % e T7F.6 11}8% = T7F_6 1Te 23 s umnolt:n?;z closely
i 35 b I L b k;:;:a —{9.21—35.4— - 238 ~——63 mm or more—
24 29 1-—35.4— 4 21.1‘k35.4J I— 53.8 @‘3’9 | _ : | I
18 |24 I 242! 62 21%3
Min.15 70 Min.15 70 Material : SPCC steel Material: Polycarbonate, SUS ) _ l —1 — Jr i 1 |
Min. 15 Min. 15 SR
60 lMin:] 35 107 45
6.6— 15
CAD DATAD load: :
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