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CP-UM-5922JEC

Micro Flow Rate Liquid Flow Meter
Model F7M9010/9030/9050
User’s Manual

Thank you for purchasing an Azbil Corporation product.

This manual contains information for ensuring the correct use of
this product. This manual should be read by those who design and
maintain equipment that uses this product. Be sure to keep this
manual nearby for handy reference.

Please read “Terms and Conditions” from the following URL before
ordering and use.

https://aa-industrial.azbil.com/en/order

| NOTES FOR LONG-TERM USE |

« After a prolonged period of use the seal of the flow path and fit-
tings of this device may deteriorate, causing fluid leakage from the
housing, or fire, or failure of this device and connected devices.
Regularly check the piping connections and housing for leakage.

« The recommended replacement cycle of this device is five years,
but earlier replacement may be needed, depending on the condi-

tions of use and the environment of your machinery or equipment.

C NOTICE )

Be sure that the user receives this manual before the product is
used.

Copying or duplicating this User’s Manual in part or in whole is
forbidden. The information and specifications in this manual are
subject to change without notice.

Considerable effort has been made to ensure that this manual is
free from inaccuracies and omissions. If you should find an error
or omission, please contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect,
special or consequential damages as a result of using this product.

C SAFETY PRECAUTIONS )

Safety precautions are for ensuring safe and correct use of this
product, and for preventing injury to the operator and other
people or damage to property. You must observe these safety
precautions. Also, be sure to read and understand the contents of
this User’s Manual.

@ Key to symbols

/A\WARNING

Warnings are indicated when mishandling this product
might result in death or serious injury to the user.

/N\CAUTION

Cautions are indicated when mishandling this product
might result in minor injury to the user, or only physical
damage to this product.

/AWARNING

® Do not apply pressure or temperature that is outside the

range stated in the specifications of this device. Do not
drop this device or subject it to vibration or impact that
exceeds the conditions for use. Doing so may damage
the fused quartz glass tube (used as the flow path in this
device) and its seal, causing leakage inside and outside
of the device, fire, or failure of this device and connected
devices. (See PRECAUTIONS for details.)

/A\CAUTION

If damage could result from a problem with this device,
implement an appropriate redundant design.

Take appropriate measures so that no foreign matter is
included with the fluid. If rust, oil mist, or other foreign
matter from the pipes enters and adheres to this device,

a measurement or control error may occur, or this device
may be damaged. If there is a possibility of foreign matter
entering this device, install a filter upstream of this device
or take other appropriate measures. Be sure to inspect and
replace the filter at regular intervals.

Install this device in a place without vibration. Otherwise,
measurements will be incorrect and a device malfunction
or failure may result.

During or after work on the piping, do not apply a load
to the product or the connections that exceeds the range
stated in the specifications. Doing so may damage the
fittings or the fused quartz glass tube inside the device,
resulting in leakage.

If there is a possibility that a load that exceeds the range
stated in the specifications has been applied, check for
leakage before use.

The power supply circuit and 1/O circuit are not isolated.
Therefore, ensure that the power supply is isolated from
the power supply of external devices. If this device and
external devices share a common power supply, faulty op-
eration or device failure may result.

If there is a risk of a power surge caused by lightning, use a
surge absorber (surge protector). Otherwise there is a dan-
ger of fire or device failure.

Make sure that the wiring is correct before turning the
power on. Incorrect wiring will cause damage and device
failure.

If any problem occurs during operation, shut off the power
immediately and stop using this device.

Do not press the switch on this device with excessive force
or with a sharp-edged object. Doing so may impair the
protective functions of this device.

Make sure that there is no fluid or pressure inside the pip-
ing before removing this device. There is a danger that
residual fluid in the piping may spew out.

SUeee & Ve

C PRECAUTIONS )

If this device is used under conditions that exceed the conditions of use
stated in the specifications (applying a fluid pressure exceeding the pres-
sure resistance, high-temperature fluid exceeding the process fluid tem-
perature range, excessive vibration, etc.) or if this device is dropped, the
flow path and its seal can be damaged, causing the following phenomena:

« Sensor problems (error output, or output of 0 V only continues)

o Power short-circuit of the external device due to impaired isolation of
this device

o Fluid leakage from the housing (if the fluid pressure is high, fluid will
spew out from the protective sheet)

If these phenomena occur, shut off the power and fluid to this device im-
mediately and stop using it.

C UNPACKING )
The following items should be included in your purchased model F7M.

¢ Main unit: 1

o Mounting bracket: 1

o Union nuts: 2

o Sleeves: 2

o User’s Manual (this manual) CP-UM-5922JEC: 1

C OVERVIEW )

This device is a micro flow rate liquid flow meter that uses a thermal flow
sensor developed by Azbil Corporation as its sensing element.

E1

C MODEL SELECTION )
Base | Flow rate | Display |Flow path| Piping Fluid | Signal | Connector | Optional functions | Code Remarks
model | range |function | material |connection| type | type type
No. method 1 2 3
F7M
9/0[1]0 Measurable flow rate range: 0.1-10 mL/min
9/0[3]0 Measurable flow rate range: 0.3-30 mL/min
9/0|5]0 Measurable flow rate range: 0.5-50 mL/min
A No display (equipped with an LED status indicator)
Q Fused quartz glass, PFA, PTFE
1 Fitting for fluororesin tubes SUPER-300 Type Pillar
fitting P series (made by Nippon Pillar Packing Co., Ltd.)
Outer dia. 3 mm, inner dia. 2 mm
2 Fitting for fluororesin tubes SUPER-300 Type Pillar
fitting P series (made by Nippon Pillar Packing Co., Ltd.)
Outer dia. 1/8 in., inner dia. 0.086 in.
0 Water (H20)
0 Analog output, digital input, digital output
1 Waterproof connector: HR30-6R-6P(71)
0 None
0 None
0 None
D With inspection report
Y With inspection report and traceability certificate
0 | Product version
C PARTS SOLD SEPARATELY ) C MATERIALS D)
Name Part No. M Structure
PVC-insulated cable, 2 m FOY7HP1 3)
Fluororesin-insulated cable, 2 m FOY7HF1 4)
Fitting (metric system), 2 sets FOY7F1 Waterproof connector port
Fitting (inch system), 2 sets FOY7F2
Mounting bracket FOY7B1 Inlet pipe & m
Fluororesin tube assembly (metric system), 2 sets FOY7T1 connection port == (5)
Fluororesin tube assembly (inch system), 2 sets FOY7T2
Fluororesin tube assembly for metal pipes (Rc 1/8), 2 sets FOY7T3 i§\(‘
Fluororesin tube assembly for metal pipes (R 1/8), 2 sets FOY7T5 BS ?(;‘:Legcr:_igﬁ ort
Fluororesin tube assembly for quick-connect fittings (4¢ tube), FOY7T6 / onp
2 sets . i .
Adapter for loader communication FOY7A1 Main unit materials

( NAMES AND FUNCTIONS OF PARTS )
=1l lla =

LED indicator
Adjusts the zero point of the flow rate. Zero point adjust-
ment is not necessary for water.

FUNCTION

Q

>>>

Switch

Switch:

LED indicator: The following is indicated.

For measurement

Operating state LED behavior

Operating normally

Lit green

Warning Blinks green (slowly)
Alarm Blinks red (slowly)
Error Lit red

Power shutoff Off

For zero point adjustment

LED behavior
Blinks green (fast)

Operating state
Zero point adjustment in progress
Zero point adjustment succeeded

No. Name Material Note

(1) | Housing PPS + glass fiber An epoxy resin adhesive is

(2) | cover PPS + glass fiber used to connect the cover to
the housing.

(3) | Protective sheet PET film -

(4) | Label PET film -

(5) | Union nut PFA This part is included with the
product but not attached at
delivery.

(6) | Waterproof PPS, PBT, CR rubber | HR30-6R-6P(71) made by

connector Hirose Electric Co., Ltd

(7) | Mounting bracket | PC -

H Internal structure

=S

Blinks green three B
Zero point initialization completed | times A
Zero point adjustment failed Blinks red three times Wetted material
LED blinking pattern No. Name Material Note
LED behavior Blinking pattern A | Sensor tube Fused quartz glass -
Blinking (fast) Turns on and off at 100 ms intervals B | Fitting PFA, PTFE The material of the included
Blinking (slow) Turns on and off at 500 ms intervals sleeves is PFA.




C

INSTALLATION D)

H Installation location

Do not install where exposed to any of the following:

« Temperature and humidity that exceed the specified high/low limits
« Sudden temperature changes that result in condensation

o Corrosive gas or flammable gas atmosphere

« Large amounts of dust, salt, iron powder or other conductive sub-
stances in the atmosphere, or water droplets, oil mist, or organic
solvents

o Direct sunlight, wind, or rain
« Direct vibration or shock
« Sources of electrical noise

« Strong magnetic or electrical fields

H Mounting Precautions

« Install this device in a place without vibration. Otherwise, measure-
ments will be incorrect and device malfunction or failure may result.

o Install the mounting bracket, observing the specified mounting di-
mensions. Otherwise, the bracket may be damaged.

o Use a tube that fits the description in the specifications for the pip-
ing connected to this device.

o Attach the tube in accordance with the SUPER-300 Type Pillar fit-
ting P series Instruction Manual (by Nippon Pillar Packing Co., Ltd.).
When attaching the tube, fasten the union nut tightly by hand.

o During or after piping, do not apply excessive force that deforms
this device. Doing so may damage the fittings or the fused quartz
glass tube that is used as the flow path.

o If the fluid contains bubbles or pulsations, the flow rate output from
this device might be unreliable or there might be measurement er-
rors. Make sure that bubbles or pulsations are not generated in the
fluid.

« This device cannot measure the flow rate of fluid that flows in the
reverse direction. If the flow direction is reversed, this device out-
puts a flow rate that is close but not equal to the regular forward
flow rate, and it does not indicate an error.

o Check that there is no leakage after the piping work and during op-
eration at regular intervals.

H Installation Procedure

(1) Install the mounting bracket securely.
Note: The screws are not included with the product. (Screw hole
diameter: 5.6 mm, thread head height: 5 mm max.)

(3) Attach the upstream and downstream fluororesin tubes to the
device as instructed below.

Note

« For detailed instructions on mounting the fluororesin tubes,
see the SUPER-300 Type Pillar fitting P series Instruction
Manual (published by Nippon Pillar Packing Co., Ltd.).

Cut the tube - Insert the union nut > Insert the sleeve into the
tube (a special tool is required)

Union nut (included)

Sleeve (included)

Fluororesin tube /

(4) Attach the fluororesin tubes and the I/O cable to the main unit.

[I] Handling Precautions

« Install this device in the orientation shown below. The opera-
tion panel can face any direction.

Incorrect

Flow direction: horizontal

Flow direction: bottom to top  Flow direction: top to bottom

C WIRING
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H Connector Pin Layout A
~__Matching mark
©OJO]
@ 6
©Je)

H Connector Pin Signal Table

Pin No. | Signal name Description Details Cable color
1 POWER (24 V) | Power supply 24V DC (+) | Rated 24V DC £10 % Brown
2 ANALOG Analog output (+) 1-5V DC (external load Red
OUTPUT resistance: 250 kQ min.)
3 GND Power supply 24V DC (-) | Common ground for Green
Digital output (-) power supply and
. digital signals
Digital input (-)
4 DO Digital output (+) Orange
5 DI Digital input (+) Yellow
6 A.GND Analog output (-) Common ground for Blue
analog signals
Notes 1.There is no isolation between outputs.

2. No protection is provided for wrong wiring.
3. If relays are connected to the digital inputs, use relays with gold-plated contac

ts.

4.The cable colors are those of F9Y7HP1 and FOY7HF1, which are sold separately.

l Wiring Example

Internal circuits «—

r—1 1 POWER (24 V)

O +

)24V DC

2 ANALOG OUTPUT

3GND R Receiving device

T 30vDCmax ¥
max. -
( 4D0O + l
Load ﬁ/
5D

6 A.GND

o

C SPECIFICATIONS D)
Model No. F7M9010 F7M9030 F7M9050
Measurable flow rate range (for water (H>0)) 0.1-10 mL/min 0.3-30 mL/min 0.5-50 mL/min

Measurement accuracy

+5 % rdg. (at 20 % or more of the flow rate range), £1 %FS (at less than 20 % of the range)
The instrumental error in the volumetric flow rate was measured by Azbil’s fluid flow rate calibration
equipment under standard conditions*!

Repeatability

+1 % rdg. (at 20 % or more of the flow rate range), £0.2 %FS (at less than 20 % of the range)
Instrumental error discrepancies in the volumetric flow rate measured by Azbil’s fluid flow rate calibra-
tion equipment under standard conditions*!

Measurable fluid

Fluid that does not clog the flow path and does not corrode or damage the fused quartz glass tube or
the PFA fitting used in the flow path.
The measurement range differs for fluids other than water (H0).

Accuracy- and repeatability-guaranteed fluid

Water (H,0)

Accuracy- and repeatability-guaranteed flow rate range (for water (H,0))

0.2-10 mL/min (H20) 0.6-30 mL/min (H20) 1.0-50 mL/min (H,0)

Temperature characteristic (where the fluid and ambient temperatures are
the same)

Where the fluid and ambient temperatures are the same and within 10-35 °C
Within £0.5 % rdg./°C of the output value under standard conditions*!

Fluid temperature range (operation-guaranteed range)

5-50 °C *5

Ambient temperature range (operation-guaranteed range)

5-50 °C *5 (5-60 °C at transportation and storage)

Ambient humidity (operation-guaranteed range)

10-90 %RH (without condensation on the exterior or interior of the product)*>

Process fluid pressure range

0-500 kPa

Pressure resistance

700 kPa

Mounting orientation

Horizontal or vertical (flow direction: bottom to top)*2

Straight pipe length (for water (H;0))

50 mm

Fitting pullout strength

30N

Drive power voltage

24V DC 10 %, 0.7 W max.

Output signal

Analog output: 1-5V DC*3 (1 output) (External load resistance: 250 kQ min.
Maximum output voltage: 5.6 V)
Digital output: event output or totalized flow pulse*4, 30V DC, 30 mA max. (1 output)

Digital input

1 Non-voltage contacts or open collector

Allowable ON resistance: 250 Q max.

Allowable OFF resistance: 100 kQ min.

Allowable ON residual voltage: 0.8V max.

ON terminal current: 0.5 mA (when contact resistance is 250 Q)

Weight

85 g (including the mounting bracket but excluding the cable)

Protection rating

IP65 (with waterproof connector connected)

Standards and regulations compliance

EN 61326-1, EN 61326-2-3

For details on the product specifications, refer to the User’s Manual (CP-SP-1421E).
*1."Standard conditions” means that both the ambient and fluid temperatures are 23 °C. Please contact us for other conditions.
*2. For vertical mounting, there is an output shift of about £ 1 % rdg. in measurements when compared with horizontal mounting.

*3. If the flow rate is below the lowest measurable rate, the output signal is
*4. A dedicated PC loader is required to change parameter settings.

always 0% (1V).Up to 115 % (5.6 V) of the highest measurable flow rate can be output.

*5. Depending on the ambient humidity, condensation can occur if the temperature of the fluid drops below the ambient temperature.

H External Dimensions

g~ "o,

60

L e

Flow direction

Unit: mm C

DISPOSAL )

Disposal of Electrical and Electronic Equipment (for Environmental Protection)
This is an industrial product subject to the WEEE Directive.

Do not dispose of electrical and electronic equipment in the same way

as household waste. E
Old products contain valuable raw materials and must be returned

to an authorized collection point for correct disposal or recycling. —

Flow direction

63
48
&

e
=il=
E 1 »
2 Mounting bracket / -
26 %
122
— —/
=l =
I T 256 Specifications are subject to change without notice. (14)
82 ti . .
‘ o ‘ hole Azbil Corporation
' ' Advanced Automation Company
1-12-2 Kawana, Fujisawa
C PRODUCT RETURN ) Kanagawa 251-8522 Japan

When returning this device to the azbil Group for examination or other
purposes, clean the flow path to remove fluid residue. Please complete
the Safety Sheet at the end of the User’s Manual (CP-SP-1421E) and in-

clude it in the shipping box with your device.

For our products and services for factories and plants, please visit:
URL: https://aa-industrial.azbil.com/en

1st edition: Aug. 2019

©2019-2025 Azbil Corporation. All Rights Reserved. 6th edition: Oct. 2025
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