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O Important Notes & Requests
Thank you very much for purchasing our ultrasonic flow meter for natural gas and factory air AS-W and
AS-C. Before using this product, be sure to read this instruction manual to ensure safe and proper use.
This manual is also required for maintenance. Please keep the manual in a safe place until this product
is disposed of.



O Product Overview

This flow meter is an ultrasonic flow meter for natural gas or factory air, and can measure the flow rate

of natural gas and air in the following range. Installation on piping is done with a flange.

- Atmospheric pressure to 0.5 MPa abs or less
- Atmospheric pressure to less than 1 MPa abs

O Product Model

Product models are classified according to specifications, nominal diameter and pressure sensor

specifications as follows.

Target Nominal Diameter: 25A, 32A
Target Nominal Diameter: 40A to 200A

AS [Specification] - [Nominal Diameter] - [Pressure Sensor Specification] BA/5

[Specification]
Natural Gas Specification: -W
Air Specification: -C

[Nominal Diameter]

25A: 25 32A: 32
40A: 40 50A: 50 80A: 80
100A: 100 150A: 150 200A: 200

[Pressure Sensor Specification]
No pressure sensor
With 0.2 MPa pressure sensor
With 0.5 MPa pressure sensor
With 1.0 MPa pressure sensor

*1 25A and 32A are AS-W only.
*2 AS-C is 40A to 200A only.

B: Built-in battery model
A: Absolute pressure sensor
5: Version

: 0 (For all nominal diameters)

: 200 (For all nominal diameters)
: 500 (For all nominal diameters)
: 1000 (For 40A to 200A)



O Important Notice
To ensure safe use of this product and to avoid malfunctions or unexpected
situations, this manual uses the following symbols to indicate precautions.

Symbols in the Manual

A This symbol indicates that death or serious injury will result if the information is

ignored and the product is handled incorrectly.
Danger

A This symbol indicates that death or serious injury is likely if the information is

. ignored and the product is handled incorrectly.
Warning

A This symbol indicates that if the information is ignored and the product is handled
incorrectly, personal injury or property damage (e.g., product failure) may result.

Caution
A AThis symbol indicates that mishandling may result in an accident.
N OThis symbol indicates an inhibited operation or action.
o ©This symbol indicates what you must follow.

O For Safe and Proper Use
Precautions for Use

©1. Do not use the flow meter in applications requiring safety such as nuclear
A power, railways, aviation, vehicles, and recreational equipment.

©2. Do not modify the flow meter.

Danger Q3. The flow meter is not designed for sanitary use and should not be used for
food, beverage, or medical applications.




Operating Environment and Measurable Fluids

A

Caution

©1. Do not flow any gas other than natural gas or air through this flow meter.

02 Observe the temperature and humidity ranges (-20 to +40°C, 90%RH or
lower) and the pressure range.

Q3. Do not use in an atmosphere containing corrosive gases (chlorine, hydrogen
sulfide, etc.) or apply to fluids containing corrosive gases.

O4. This flow meter is not fully waterproof (IP65). Do not install the flow meter
where it may be submerged in water.

05 Install the flow meter as far away from an electric noise source as possible.
If it is installed near the electric noise source, ground the shield of the
external connection cable.

6. When the flow meter is installed in a location exposed to direct sunlight, it is
recommended to install a sunshade.

7. Ultrasonic measurement may not be possible due to the relationship
between methane concentration and working pressure value. Observe the
following working pressure conditions for methane concentration.

Nominal Methane Working
) Concentration Pressure
Diameter Range (absolute)
99 to 100% 250 kPa or more
200A 97 to 99% or less 150 kPa or more
97% or less No restrictions
150A 98 to 100% 100 kPa or more |*No restriction for
98% or less No restrictions | the 100Aor lower
models.

Operational Precautions

A

Warning

©1. Do not use this flow meter as a scaffold or do not get on it.
©2. Do not hold the display section of this flow meter.
This flow meter is a precision measuring instrument, so please hold the part
shown below.

O Correct O Correct

‘ | = | :,I

N
) A
X Incorrect X Incorrect
\H 4 ~
\\Q i@ _aj:‘,/ :/

3. Do not press down on the glass part.

A

Caution

@ 1. When opening and closing the valve, do not operate the valve at once.
Open and close it slowly.
Rapid opening and closing of the valve when there is a pressure difference
between the upstream and downstream sides of the valve can cause the flow
meter to fail.




Storage

A

Caution

1.
Q2.

Keep away from fire and direct sunlight.

Do not place combustible materials, flammable substances, or heating
elements around the flow meter.

. Store the flow meter in a place where the ambient temperature is -25 to
+70°C and there is no condensation.
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Piping

A

. Install flow regulating valves or other flow-disturbing devices downstream of
the flow meter.

. If the piping is new, clean the piping thoroughly before installation.

. Vertical piping is recommended if there is a lot of mist or dust. In the case of
horizontal piping, install the flow meter so that the display section is facing
upward.

. Do not install the flow meter where it will be subjected to strong compressive
or tensile forces or other loads after installation.

[\

Caution | 5 |nstall pipes in accordance with the flow direction indicated on the flow
meter.
6. Do not drop, strike, or subject the flow meter to excessive shock.
7. When rotating the display section, do not apply any force other than the
direction of rotation.
®3. Do not touch the ultrasonic sensors.
Wiring
A O 1. When wiring, follow the instructions in this manual.
02, Observe the rated range. ODo not use the flow meter at voltages
Danger exceeding the allowable load.

A

Caution

[y

. Do not wire the product together with power or motor cables.

. Do not apply excessive tensile force to the external connection cable.

. Make sure that the tip of the external connection cable is not submerged in
water during wiring work.

Be careful not to short-circuit when connecting the power line of the external
connection cable to an external power supply. Use an external power supply
with short-circuit protection.

Be sure to stop the external power supply before wiring.

N
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©6. Do not perform operation and the wiring work with wet hands.

Disassem

bly and Inspection

A

©1. Do not disassemble the flow meter.
2. When fluid flow is normal, the pilot lamp will blink. If it does not blink, please
contact us.
3. When a lot of mist and dust is contained in the fluid, periodically remove the
flow meter to check for dust or other debris and remove it as necessary.

Caution ©®Remove the flow meter from the piping, cover one side, and clean it with water
or spindle oil. (See "ALARM1 turns on" in "After Operation" in "12.
Troubleshooting" for details.)

® Do not touch the ultrasonic sensors during inspection.
Disposal
A @ 1. This flow meter contains a built-in lithium thionyl chloride battery. Never
dispose of this flow meter in the general disposal route.
Warning @2. Be sure not to put the flow meter into fire. It may cause fire and/or explosion.




1. Introduction
1-1. Checking the Contents of the Package
When you receive our company product, please check that the following items are included in the
package.

Name Qty. Remarks
Ultrasonic flow meter 1
Centering collar 2 See page 21 for details on how to use.

Used to tighten the set screw to change the orientation of the
M4 hexagonal wrench 1
display section and push the rear center button (SW3).

Instruction Manual
(this book)

S

M4 hexagonal wrench Instruction Manual Centering collar
(this book)

1-2. Part Names

| Display section case ‘

Configuration button‘

Back side of the
display section case

Upper four digits of Ser. No.
indicate the date of
manufacture.




Rear view

Rear right button [SW2]

Rear left button [SW1]

Rear left button [SW1] Rear center button [SW3]

Rear right button [SW2]

Pilot lamp o .
ﬂ ! Main display section (upper)
( For 200A
Nm3/h

Sub-display section (lower)

Fig. 1-1. Part Names of Operation and Display Sections

1-3. Steps to Start Operation

The basic steps to start operation are as follows.

Flow meter configuration can be done after installation, but should be done before installation as
output may be unstable for a few seconds immediately after configuration changes.

The startup procedure is described in "2. Activation."
Connect the battery to the circuit board of this flow meter and start it.

Activation

\ 4

This flow meter can be set for measurement, output, and communication.
Normally, this flow meter has "standard factory settings" at the time of purchase
and can be used as is.

Refer to "3. Configuration" when customizing configuration depending on the
customer's operation status.

(Configuration)

v

Recommended conditions and precautions for piping are described in "4.
Installation."

Please be sure to read this section, as it may not be possible to measure correctly
depending on the piping conditions.

Installation

The connection with the RS485 power supply and receiving instruments and
precautions are described in "5. Wiring."
Be sure to read this section to use the flow meter correctly.

) Precautions at the start of operation are described in "6. Operation."
Operation




2. Activation
(1) Use a Phillips screwdriver to remove the screws and open the lid.

(2) Place the supplied battery in the case on the right side of the board. At this time, insert the battery

with the side with the cable coming out down as shown below. (The battery may already be
installed.)

(3) Peel off the temporary fixing tape that secures the cable.

(4) Connect the connector to the board so that the black cable is up and the red cable is down. Be
sure to insert the connector all the way to the back.

*Immediately after startup, the LCD blinks. Please wait until the display switches to the lit display.

4 places

Put the battery in the case. (Connector
(May already be in) insertion port)
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(3) Peel off the temporary fixing tape. (4) Connect the connector to the board.

A\+1 Static electricity applied to the board may cause product failure. We recommend that you wear
anti-static gloves when working.

*2 After installing the battery, securely attach the gasket and close the lid. The screws should be
tightened diagonally with even torque. (Recommended torque: 1.0 [N-m])



3. Configuration

3-1. Standard Factory Defaults

This flow meter allows various settings related to measurement, output, and communication. (Table

3-1)

This flow meter has factory settings at the time of purchase and can be used as is.
To change the factory settings, follow the procedure in "3-2. Configuration Change Procedure."

Table 3-1. Configuration Items and Standard Factory Settings

Category 1 Category 2 Category 3
Item ltem Item ltem ltem Scope of configuration Factory default settings
No. No.
FO Software - - i i i
version
F1 Measurement|F1-1 |Flow
measurement |Maintenance - -
related
Maintenance - -
Act: Forward actual accumulated
Selection of displayed |value Std
accumulated flow rate |Std: Forward converted
accumulated value
Instgntaneous floyv 1 to 16 [times] 4
moving average times
Conversion reference -10.0 to +60.0 [°C] 00
temperature
Conversion reference 0.00 to 10.00 [kPa] 0.00
pressure
F1-2 |Pressure [Pressure Sensor
measurement |Enable/Disable supply |OFF: Disabled Specification]
related gas pressure setting ON: Enabled 0: ON
200, 500, 1000: OFF
[Pressure Sensor
Supply gas pressure 0.0 to 1000.0 [kPa] Specmcanon]O. 1013
200, 500, 1000: 0.0
Pressure yalue moving 1 to 4 [times] 1
average times
F1-3 |Compressibility [Compressibility factor |0.800 to 1.200

factor
calculation
related

fixed value

0.000: Fixed value setting disabled

1.000

Methane CH4 0.000 to 1.000 0.800
Nitrogen N2 0.000 to 1.000 0.000
Carbon dioxide CO2 0.000 to 1.000 0.000
Ethane C2H6 0.000 to 1.000 0.200
Propane C3H8 0.000 to 1.000 0.000
Isobutane i-C4H10 0.000 to 1.000 0.000
Butane C4H10 0.000 to 1.000 0.000
Isopentane i-C5H12 0.000 to 1.000 0.000
Pentane C5H12 0.000 to 1.000 0.000
Hexane C6H14 0.000 to 1.000 0.000
Heptane C7H16 0.000 to 1.000 0.000
Octane C8H18 0.000 to 1.000 0.000
Nonane C9H20 0.000 to 1.000 0.000
Decane C10H22 0.000 to 1.000 0.000
Hydrogen H2 0.000 to 1.000 0.000
Oxygen O2 0.000 to 1.000 0.000




Category 1 Category 2 Category 3
Item ltemn Item ltem ltem Scope of configuration Factory default settings
No. No.
F1 Measurement|F1-3 |Compressibility |[Carbon monoxide CO  |0.000 to 1.000 0.000
factor Water H20 0.000 to 1.000 0.000
calculation 0.000 to 1.000 0.000
related Hydrogen sulfide H2S
Helium He 0.000 to 1.000 0.000
Argon Ar 0.000 to 1.000 0.000
F2 Maintenance |- Maintenance |Maintenance - -
F3 Output F3-1 |Flow rate pulse|Selection of pulse Act: Actual flow rate Std
output related |output flow rate Std: Converted flow rate
Unit pulse output unit {100, 1000, 10000 [L] 1000
Maintenance - -
Pulse output ON width |20 122 250, 500, 1000 [ms] duty
Duty
F3-2 \Communication| s .\ nication bit rate |4800, 9600 [bps] 4800
related
RTU address 000 to 255 001
F4 Maintenance |- Maintenance |Maintenance - -
F5 Maintenance |- Maintenance |Maintenance - -
- Blank - - - - -

3-2. Configuration Change Procedure

To change the configuration, refer to the display switching flow (Fig. 3-1) and operate the buttons.
The buttons can be operated by removing the lid on the back side. To press SW3, use the supplied
hexagonal wrench or similar tool.

A1 Do not press SW3 with a sharp object as it may cause damage.
*2 After changing the configuration, securely attach the gasket and close the lid. The screws should
be tightened diagonally with even torque. (Recommended torque: 1.0 [N-m])

Screws to prevent falling off

(8 places)

s@
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FO Maintenance
25A~50A 80A~100A
Soft 050||SoFt 056
FO Fo
150A~200A
Soft OSA
L
w2 swi1
F1 Measurement
Swi1 F1~1 Flow measurement Swi1
long press related long press
Sw2 sw2 SW2 Sw2 .
long press long press Maintenance
] _—
SW2 swi sw2 swi
Maintenance
SW2 Swi
sw2 swi sw2 swi SW1eSW2 i
Selection of - Setting Converted flow rate Actual flow rate
displayed (= ——
conversion flow SW1eSW2
rate St d
dSP
T
SW2 Swi
SW1eSW2 Setting A0S
In;t:n:\agzosfagzw sy SWA1: Change setting value
ving ave
times SWieswz | 1K}
Fr9n
SW2 swi
SWLtSW2 f Setting +10. 0'c
Conversion SW1: Change setting digit
reference —_—— | sw2 le_"i“f" of setting
+ igits
= n 'a‘o *Change the sign of the
. highest digit
__bASE = e
-: Minus
SW2 Swi1
SW1esW2 [ genin
Swi1 . g 10. O0kPa
Conversion —SEESSSESSSES . SWA: Change setting digit
reference pressure SW1eSW2 l n SW2: Addition of setting
uﬂ digits
bASE =~
F 12 Pressure
measurement related SW1
) long press ) SWISW2_ISetting  Enabled Disabled
PrES — w2 Enable/Disable rrm—y cun
|SW2 supply gas SW1+SW2
Fl-2 ong press pressure setting on ofF
—t
CP-S pWL [PrS
=
Sw2 swi
SWLSW2 I Setting 10. 00kPa
Supply gas
pressll?:s i};ﬁ\ormal SEEEEEEEES st Change setting digit
sw2 swi mode SW1sSW2 u 'u ‘3 SW2: Addition of setting
digits
[_nor =
F i —3 Compressibili sw2 w1
2 Maintenance F1=8 factorr’calculalkl)(’)n
W1 A SWIsSW2 ISetting 1 time
W1
=== Pressure value
[ arr movin: ure val SW1: Change setting value
g average
e times SWiesw2

Fig. 3-1. Display Switching Flow (1/4)
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Sw2

5 Pressure
F1—2 measurement related

PrES

SW2! swi

SW1|

‘Compressiily factor
F1-3 guien

(RO

[oF
Fi-3

Fig. 3-1. Display Switching Flow (2/4)

SW1
long press c e SWiwg 1. 000
omp y . i
SW2 sw2| factor fixed SW1+SW2| s ("Digsnge sene
+
long press | value {008 swa: addtion of
et setting digits
U [an§ | ey
swz‘ l sw1
SW1sW2[Setting 0. 800
Methane CH, SW1: Change setting
SW1+SW2| digit
uﬂﬂﬂ SW2: Addition of
setting digits
[t
swz‘ l Sw1
SW1sW2[Setting 0. 000
Nitrogen N, SWi1: thnge setting
SW1+SW2| Dﬂ digit
Bﬂ SW2: Addition of
setting digits
nd
swz‘ l sw1
SW1+SW2!
0. 000
Carbon dioxide SW1: Change setting
2 SW1+SW2] digit
ﬂﬂﬂﬂ SW2: Addition of
setting digits
Lo
swzl l sw1
SW1+SW2!
0. 200
Ethane C;Hs SW1: Change setting
SW1+SW2| digit
D.E‘m SW2: Addition of
setting digits
e |
swz‘ l sw1
sW1+sW2[Setting
0. 000
Propane CsHs SW1: Change setting
SW1+SW2| digit
ﬂﬂﬂu SW2: Addition of
setting digits
3
swzl \ Sw1
SWLsW2[Setting 0. 000
Isobutane SW1: Change setting
i-C4H1o SW1+SW2| digit
Mau SW2: Addition of
setting digits
[y 979
swzl l sw1
SW1+SW2
0. 000
Butane CsH1o SW1: Change setting
SW1+SW2| digit
U.ﬂﬂﬂ SW2: Addition of
setting digits
n-[Y4
swzl l swi1
SW1+SW2!
0. 000
Isopentane 5 SW1: Change setting
i-CsH1z SW1+SW2| digit
Bﬂﬂﬂ SW2: Addition of
setting digits
L5
e
swz‘ l Swi1
SW1+SW2!
0. 000
Pentane CsH1. SW1: Change setting
SW1+SW2| digit
ﬂﬂﬂﬂ SW2: Addition of
setting digits
n-[5
swz‘ l Sw1
SWSW2iSetting 0. 000
Hexane CeHis SW1: C_h_ange setting
SW1+SW2| digit
B.UDU SW2: Addition of
setting digits
1]
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Hexane CeHia
SW2 Sw1
SW1+SW2| Setting . 000
SW1: Change setting
Heptane C7H1e SWi+sW2) digit
+ SW2: Addition of
setting digits
SW2 SW1
SW1+SW2| Setting 0. 000
. on —soonomononoonyroneer s SW1: Change setting
ctane CgHis digit
SW1+SW2) 0000| sw: Addition of
setting digits
8
sw2 SW1
SW1+SW2| Setting 0. 000
N o SW1: Change setting
onane CoHzo dialt
SW1+SW2) BO0B| sw:Addition of
setting digits
N
SW2 SW1
SWLSW2I Setting 0. 000
SW1: Change setting
Decane CioHz, SWisW2) digt
BO0B| sw: Addiion of
setting digits
Lo
Sw2 SW1
SW1+SW2| Setting 0. 000
—QUOOUIO0ONINNIINNT Y SW1: Change setting
Hydrogen H, o
SW1+SW2) DO0B| sw:Addiion of
setting digits
e
SW2 Swi
SW1+SW2| Setting ¢, 000
—HCIIIIE Y. SW1: Change setting
Oxygen O datt
SW1SW2 B000| swa: Addition of
setting digits
od
SwW2 SwW1
SW1SW| Setting 0, 000
SW1: Change setting
Car_l‘)jonco SHisB digit
monoxide SW2: Addition of
setting digits
SwW2 swi
SW1+SW2| Setting 0. 000
SW1: Ch; i
Water H,O SWLsSW2 d ?"Qe o
+ BO0B| sw:Addiion of
setting digits
hda
SW2 SW1
SW1+SW2| Setting 0. 000
Hydrogen SW1: Change setting
¢ digit
sulfide H.S SW1+SW2, SW2: Addition of
setting digits
SW2 SW1
SW1+SW2| Setting 0. 000
——————————| SWH1: Change setting
Helium He g
SWLssW2 BODD| swa: addition of
setting digits
hE
SW2| SW1
SWI1+SW2| Setting
o 0. 000
— OIS - SW1: Change setting
SW2 Argon Ar SW1+SW2| 2
B000| swa: Addition of
setting digits
L

Fig. 3-1. Display Switching Flow (3/4)

13



SW1|

SW2]

F2 Maintenance
[arr
Fe
sw2 SW1 sw1
QR e Sl gﬁ;vergfﬁput I?)Y\\g press
SW1+SW2[ Setti
Sw2 SW1 Setting actyal flow rate  Converted flow rate
Selection of
ouk ongprese P'.“. 5 Swa W2 pulse output flow Swi
long press rate SW1sW2| ACE t SEd
Fl F3-1 S
e — PF swi PF
sw2 sw1
SW1+SW2[Setting 1000, p
Unit pulse output SW1: Change setting
unit SWitsW2) oo pale
L
P
—
sw2 Sw1
SwW2 Sw1
Maintenance
sw2 sSw1
SW2 sw1 SW1+SW2[Setting __1000ms duty
swif
Pulse output
ON width SW1+SW2| mﬂﬂ
Pl P2
T e
SW1: Change setting
value
F3—2 icati
Communication swi
|___|longpress SW1sSW2[Sett
Settin
c Wi 9 4800bps 9600bps
on ISWZ Communication Sw1
long press ; —
F3-2 9P bit rate SWI+SW2| ygoo 9500
=
BPS Wi bPs
SW2, SW1
SWISW2[Setting 01
- SW1: Change setting
RTU address SWILSW2 ool swe e
setting digits
AdS
—

F4 Maintenance
=i

AL
P

=

Sw2 Swi

Blank

Fig. 3-1. Display Switching Flow (4/4)
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3-3. Details of Configuration Items
@ [F1-1] Selection of Displayed Conversion
Select the accumulated forward flow rate on the main display from "Actual flow rate (Act)" or
"Converted flow rate (Std)." The factory default for this flow meter is "Converted flow rate (Std)."

@ [F1-1] Instantaneous flow moving average times
Select the moving average times for displaying and outputting the instantaneous flow. The factory
default setting for this flow meter is 4 times, and the last 4 times measurement values are used.
Although there is no need to change the moving average times in normal use, you can select "No
moving average (01)," "2 times (02)," "3 times (03)," ... "14 times (14)," "15 times (15)," or "16 times
(16)."

@ [F1-1] Conversion reference temperature
For flow rate conversion, set the reference temperature within the range of -10.0 to +60.0°C. The
factory default is "0.0°C."

@ [F1-1] Conversion reference pressure
For flow rate conversion, set the reference pressure in increments of 0.01 kPa within the range
of 0.00 to 10.00 kPa (gauge pressure). The factory default is "0.00" kPa.

@ [F1-2] Enable/Disable supply gas pressure setting

Select "Enable (ON)" or "Disable (OFF)" for enable/disable of the setting value of working
pressure.

The factory default for this flow meter is "Enable” when the pressure sensor specification is 0,
and "Disable" when it is other than 0.

@ [F1-2] Supply gas pressure
Set the working pressure within the range of "0.0 kPa (0.0)" to "1000.0 kPa (1000.0)."
The factory default setting is "101.3 kPa (101.3)" when the pressure sensor specification is 0,
and "0.0 kPa (0.0)" when it is other than 0. Used when the supply gas pressure setting is set to
"Enable (on)."

@ [F1-2] Pressure value moving average times
Select the moving average times for pressure display from "Once (1)" to "4 times (4)." Setting
"Once (1)" disables moving average.

@ [F1-3] Compressibility factor fixed value
Select the compressibility factor correction value from "0.800" to "1.200" and "0.000." When
"0.800" to "1.200" is set, the fixed setting value becomes valid and is used for flow conversion.
When "0.000" is set, the fixed setting value becomes invalid and the compressibility factor
calculated by composition input is used for flow conversion. The factory default for this flow meter
is "1.000."
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@ [F1-3] Gas composition

When the compressibility factor fixed value is set to "0.000," which is invalid, this gas composition
is used to determine the compressibility factor inside the flow meter. Twenty-one (21) types of gas
composition can be entered. (CH4, N2, CO2, C2Hs, C3sHs, H20, H2S, Hz, CO, Oz, i-C4H1o,

n-CsH1o, i-CsH12, n-CsH12, n-CeH14, n-C7H16, N-CsH1s, n-CoH20, n-C1oH22, He, Ar)

The calculation method is based on ISO 12213-1:2006 and ISO 12213-2:2006. The gas
composition is set in mole fractions from "0.000" to "1.000." Enter the total gas composition to be
1.000.

When gas composition is entered or when the battery is turned on, the mode is automatically
shifted to "Compressibility factor calculation mode." "Compressibility factor calculation mode" stops
ultrasonic measurement and output. After the calculation of the compressibility factor is completed,
it automatically enters the measurement mode. If a fixed value is entered, the mode does not shift
to the "Compressibility factor calculation mode."

When the battery is turned on g:lmgzzsnnl:wrm ;actor Measurement mode Configuration mode C;gﬁ;igﬂ?:% ;aclor Measurement mode
'EE])'M,QIXIONM” — %‘ﬁ Nm?
HBBB.B.B.?BH R L | {2345618 SoFt OSOM-ll-------- 123‘155';18
818888 5.7 | | e e FO e (R -

(a) When the battery is turned on (b) When setting gas composition by button

When the battery is turned on Compressibility factor Measurement mode

calculation mode
[—UUUUUUDIUOUL

123vssa —4-------- | 12345618
8 2348 — N WEETT D

(c) When setting gas composition via communication

Fig. 2-2. Compressibility Factor Calculation Mode Display

@ [F3-1] Selection of pulse output flow value
Select the pulse output flow value. "Converted flow rate (std)" is selected as the default setting
for this flow meter. In the "Actual flow rate (Act)" mode, the output signal corresponds to the actual
flow.
In the "Converted flow rate (Std)" mode, the output signal corresponds to the conversion flow.
The converted flow rate is calculated based on the temperature t [°C] and pressure p [kPa]
measured at the same time as the flow rate.
Q2=2Z x (T2/(T1+ 1)) x (p/P1) x Q1
Q2: Converted flow rate [Nm3/h] Q1: Actual flow rate [m3/h]
Z: Compressibility factor T2: Absolute temperature of conversion
reference temperature [K]
T1: Absolute temperature of 0°C (= 273.15 [K]) t: Fluid temperature [°C]
P+: Absolute pressure of conversion reference pressure [kPa abs]
p: Measurement pressure (absolute pressure) [kPa abs]
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@ [F3-1] Unit pulse output unit

Select the output unit from "10000," "1000," or "100" (unit: [L/P] or [NL/P]). This is reflected in the
output unit pulse of the contact output (unit pulse: forward flow). The range of setting values that
can be selected is limited according to the nominal diameter.

Table 2-2 shows the selectable ranges for each nominal diameter.

When the unit pulse output unit is changed, the pulse output ON width is automatically set to
"Duty 50%."

Table 2-2. Selectable Range

[One-shot]
<40A> <50A> <80A>
Pulse ON| Pulse output unit [L/P]/ [NL/P] Pulse ON| Pulse output unit [L/P]/ [NL/P] Pulse ON| Pulse output unit [L/P]/ [NL/P]
width [ms] 100 1000 10000 width [ms] 100 1000 10000 width [ms] 100 1000 10000
50 O (6] 6] 50 (@] 6] ®) 50 (@] 6] ®)
125 O O o 125 X O ®) 125 X 6] ©)
250 X O @] 250 X O O 250 X O ©)
500 x (@] 6] 500 X 6] ®) 500 X 6] ®)
1000 X (@] o 1000 X @] ©) 1000 X X ©)
<100A> <150A> <200A>
Pulse ON| Pulse output unit [L/P]/ [NL/P] Pulse ON| Pulse output unit [L/P]/[NL/P] Pulse ON| Pulse output unit [L/P]/[NL/P]
width [ms] 100 1000 10000 width [ms] 100 1000 10000 width [ms] 100 1000 10000
50 X (@] 6] 50 x (@] ®) 50 X 6] ®)
125 X @] O 125 X O ®) 125 X X ®)
250 X (@) @] 250 x x ] 250 x X o)
500 X X o) 500 X X ®) 500 X X ®)
1000 X X @) 1000 X X @] 1000 X X X
[Duty 50%]
Nominal | Pulse output unit [L/P1/[NL/P]
Diameter 100 1000 10000 O: Selectable
40 O (@) @) X Not selectable
50 O (6] o
80 O (6] o
100 X o o
150 X (@] 6]
250 X (@] (@)

@ [F3-1] Pulse output ON width
Select from duty method ["Duty 50% (----)"] or one-shot method [pulse ON width "50 ms (50),"
"125 ms (125)," "250 ms (250)," "500 ms (500)," and "1000 ms (1000)"]. The factory default is "Duty
50% (----)."
The selectable pulse output units are limited according to the output method and one-shot pulse
ON width. See Table 2-2 for details.
When the unit pulse output unit is changed, "Duty 50% (----)" is automatically set.

@ [F3-2] Communication bit rate
Select the communication bit rate from "4800" or "9600" (bps). The factory default for this flow

meter is "4800."

@ [F3-2] RTU address
Select an RTU address from "000" to "255." The factory default for this flow meter is "001."

@ Maintenance setting
Do not alter the settings for maintenance functions.
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4. Installation

It is recommended that the setting operations (see "3. Configuration") and the orientation
adjustment of the display section (see "4. Installation section 8)") be performed before the flow
meter is installed.

OApplied piping

This flow meter satisfies the flow rate measurement accuracy with the recommended piping inner
diameters in Table 4-1 below.

(If you use piping that differs from the recommended piping inner diameters in Table 4-1, the flow meter
may not satisfy the flow rate measurement accuracy. If you are considering using a piping different from
the recommended piping inner diameters in Table 4-1, contact us in advance.)

Table 4-2 shows an example of piping standards and dimensions where the piping inner diameter
satisfies the requirements of Table 4-1.

Table 4-1. Recommended Piping Inner Diameter

Nominal
omina 25 32 40 50 80 100 150 200
Diameter

Piping |

ping fnner 25 32 403 50 799 | 100 150 | 199.1
Diameter

C?\;:;‘::” ISO 7005-1 (GB/T9119-2000 PN1.6 MPa flange) equivalent

Table 4-2. Example of Piping Standards and Dimensions Satisfying the Recommended Piping Inner

Diameter
Piping
ISO 7005-1
Standard SO 7005
_ Nominal 25 32 40 50 80 100 150 200
Diameter (mm)
_ Outer 32 38 45 57 89 108 159 219
Diameter (mm)
Thickness 35 3 25 35 45 4 45 95
(mm)
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OPiping conditions
1) Align the forward flow direction of the fluid with the arrow marked on the body.

2) For this flow meter, a straight pipe length as shown in Fig. 4-1 is recommended according to the
piping conditions.

Conditions Upstream Downstream
50D or longer
-+
i s it
90° 10D or longer
elbow/full o i qF;. | —3
bore valve LE -y
fully Wi
opened N il = D
- 20D or longer ™ ::>
Joining o -
10D or longer|
—> = - 5
20D or longer
i r 50D or longer
s . e
Expanding
e | [ = = = —>
10D or longer _, 10D orlonger,
—-\h‘\d:—:r-;, [ o .
Narrowing
pipe —> = = —> |

Fig. 4-1. Recommended Straight Pipe Length 1 (D: Nominal Diameter)
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3) When the flow meter is installed near a pressure reducing valve or flow regulating valve, ultrasonic
noise may be generated inside the piping. Therefore, strictly adhere to the "necessary straight pipe

length L*" as shown in Fig. 4-2 below.
hat there are significant restrictions when installing the flow mete

In particular, plea Lhe a 0 C : > stalling C ete
downstream._of a_pressure reducing valve. (If the necessary conditions are not met,
measurement may not be possible.)

*When using elbows, replace "necessary straight pipe length" with "necessary pipe length (including
bent pipe)." Also, 10D before the flow meter should be provided as a straight pipe.

Maximum Flow
Velocity Used [m/s] 1% (0_8)Number of Elbows
20 [m/s]

Necessary Straight Pipe Length L (mm) =
10D + Differential Pressure [kPa] x D x

When installing the flow meter downstream of the pressure reducing valve

With elbow
Without elbow (Elbows attenuate ultrasonic noise. If more than one
elbow is used, the required length will be shorter.)

Qb (z2)
il

I —

i Without elbow (L)
*(10D minimum)

Distance between
pressure reducing valve
and flow meter (L)

(Example of Calculation)
Example 1: Diameter 50A, flow velocity 10 m/s, without elbow
where P1 = 25 kPa and P2 = 5 kPa [ a——
SO0+ (255 M 50 102051 000mm 200! Distance from 90° elbow
to flow meter
10D or longer

Example 2: Diameter 50A, flow velocity 10 m/s, without elbow

B where P1 =160 EPa and P2 =10 kFla o (Example of Calculation)
S L U L2025 mm (25D Example 1: Diameter 50A, flow velocity 10 m/s, one (1)
elbow used

where P1 = 160 kPa and P2 = 10 kPa
SO0+ 1 60-1 01 xE0x 10/ 20X08

=3800mm CTO00

When installing the flow meter upstream of the pressure reducing valve

= 9

—> reducing:
<ivalve

20D or longer

Fig. 4-2. Recommended Straight Pipe Length 2 (D: Nominal Diameter)
(When the Flow Meter is Installed Near a Pressure Reducing Valve or Flow Regulating Valve)
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4) Install the flow meter so that the center axis of the flow meter and the center axis of the piping are
aligned. Be sure to use the supplied centering collars to reduce the misalignment of the center axis
between the flow meter and the piping. If the collars are not used, the flow meter cannot be used
within the guaranteed accuracy range.

For upstream installation, as shown in Fig. 4-3, insert the supplied centering collars diagonally into
the holes in the gasket and flange.

Downstream

Centering collar

Fig. 4-3. Example of Installation of Centering Collars

5) This flow meter can be installed indoors or outdoors, and can be installed horizontally or vertically.

Install it in the middle of the straight pipe section.

*1 When there is a lot of mist or dust in the piping, vertical piping is recommended.

*2 This flow meter is not fully waterproof (IP65). Do not install the flow meter where it may be
submerged in water.

*3 When the flow meter is installed in a location exposed to direct sunlight, it is recommended to
install a sunshade.

*4 If the flow meter is to be installed in a location where it will be exposed to rainwater, install it so
that the display section does not face downward.

6) Flange type flow meters should be secured with M12 (for nominal diameter 25A), M16 (for nominal
diameters 32A, 40A, 50A, 80A, and 100A) or M20 (for nominal diameters 150A and 200A) bolts and
nuts with torque within the range shown below (see Fig. 4-3.). When tightening, use even force to
avoid one-sided tightening.

AS25: 80to 100 N'm AS32: 140to 160 N'm
AS40: 160 to 180 N'm AS50: 220 to 240 N'm
AS80: 330 to 350 N'm AS100:130 to 150 N-m
AS150:290 to 310 N'-m AS200:240 to 260 N-m

7) Care should be taken to ensure that the gasket to be installed on the flange does not protrude into
the piping.
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8) You can change the orientation of the display section by rotating it. Qof,Noo

It is recommended to rotate the display section before installing the 1 L

flow meter. To change the orientation of the display section, loosen
the set screws in the neck of the display section with the supplied

M4 hex wrench, and then rotate the display section. Once the ﬁ /900

display section is rotated in the desired orientation, be sure to . —
Display direction

I —

tighten the set screws to secure the display section.

*1 The display section can be turned 90° clockwise and 180° counterclockwise from the factory set
position.
*2 When rotating the display section, do not apply any force other than the direction of rotation.

9) Be careful not to let foreign objects such as welding tips, dust or sealants enter the piping. If the
piping is new, clean the piping thoroughly before installation.

10) Do not install the flow meter where it will be subjected to strong compressive or tensile forces or
other loads after installation.

11) When piping, do not touch the inside of the flow meter, especially the ultrasonic sensors. (See "1-
2. Part Names".)
Also, do not drop, strike, or subject the flow meter to excessive shock.
© Do not hold the display section of this flow meter.
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5. Wiring
Use the optional external connection cable to connect as follows.

Flow rate pulse output White

\
\
1
1
r Communication (+) Yellow
1
1
1

RS485 power supply

Not available

Not available

10]108UU0D

1
1
1
1
T
1
1
1
—1 Communication (-)
I
]
]
1
[]
1
1
1

'—L— GND

Fig. 5-1. External Connection Cable Wiring Diagram

*1 The body and GND are electrically common.
*2 If necessary, use an isolated power supply and indicator.

*3 If the flow meter is installed near a noise source, ground the braided shield attached to the external
connection cable.

Note: For cable length

When extending the external connection cable, use the cable lengths shown below as a guide.
- Communication line (cable color: brown, yellow) :Upto 100 m
- Signal line (cable color: white, green, blue, red, black) : Up to 20 m

*1 For cable extension, "UL20276" 7 x 0.14 mm? cable is recommended.

*2 The maximum cable length may vary depending on the installation environment, connection

equipment, and type of cable used.
*3 If the cable is too long, the signal may be attenuated or noise may be easily superimposed.
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6. Operation
/A\Do not open and close the valve at once. but open and close slowly.
Rapid opening and closing of the valve when there is a pressure difference between the upstream
and downstream sides of the valve can cause the flow meter to fail. When starting operation, make
sure the pilot lamp is blinking. (A blinking pilot lamp indicates fluid flow.)

Note: At the start of operation
When installing and starting operation of the flow meter, the ALARM1 may turn on in rare cases
due to a sudden change in pressure from atmospheric air pressure. However, the ALARM1 will turn
off once the fluid stabilizes under the operating pressure. (This is not an error.)

7. Operation Description of the Display Section
A. Operation

1) In normal (measurement mode), the main display section (upper part) shows the forward
converted accumulated value or forward actual accumulated value, and the sub-display section
(lower part) shows the instantaneous converted flow rate, instantaneous actual flow rate,
pressure or working pressure, temperature, and maintenance by automatic switching every 2.5
seconds. (Fig. 7-1)

2) The three buttons on the back of the display section allow you to make various local settings.

3) See Fig. 1-1 for the location of "SW1," "SW2" and "SW3."

4) By operating the buttons shown in Table 7-1, you can shift to various modes as shown in Fig. 7-1.

Table 7-1. Switching Method between Measurement and Configuration Modes

, Configuration mode
Button operation Measurement mode - : : - :
Configuration display | Configuration change
Switch to
SW3 , , Switch to measurement mode
configuration mode

SW1 + SW2 (simultaneous Switching between configuration display and

press) configuration change
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Measurement mode

Main Display

Accumulated forward flow
rate

Forward converted
accumulated value
Switching by
configuration

Forward actual
accumulated value

Sub-display

Forward converted accumulated value

A

2.5 seconds elapsed
Instantaneous Instantaneous
converted flow rate actual flow rate

2.5 seconds elapsed

rﬁz.s seconds elapsed r—\z.s seconds elapsed
o » Y| . I
l Pressure ) > ) Maintenance

2.5 seconds elapsed

Forward actual accumulated value

Instantaneous

2.5 seconds elapsed

actual flow rate |

A

()5 seconds elapsed (2.5 seconds elapsed
> o » .
> l Pressure [ > l Maintenance

2.5 seconds elapsed

A A

Automatic switching

- 1 ti Compressibility factor calculation
SWa3: 1 time SW3: 1 time [ P! HY1 e ]
A
SW3: 1 time
4 [ Gas composition not entered ] [ Gas composition entered 1
Configuration mode B
Configuration display | SW1 + SW2 Configuration change
P

<

Fig. 7-1. Method of Switching Displays and Entering Various Modes in Measurement Mode

B. Functions in each mode

1) Measurement mode

- Main display section (upper part)

00080 152

@ J348 ,.,,,E

0poog 152

m saug 2 —
@ /348 ,,,,E

Forward converted accumulated value (Nm?3) Forward actual accumulated value (m?)
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- Sub-display section (lower part)
The following items are automatically switched every 2.5 seconds according to the flow
conversion setting (converted flow rate or actual flow rate).
Converted flow rate display: instantaneous converted flow rate, instantaneous actual flow
rate, pressure’!, temperature, maintenance™
flow rate, pressure™, temperature,

Actual flow rate display: instantaneous actual

maintenance

*1 The displayed pressure value will vary depending on whether the pressure sensor is installed or
not.
Pressure sensor not installed: Displays the set absolute pressure.
Pressure sensor installed: Display the measured absolute pressure.

*2 Displays the success rate of ultrasonic measurement (the number of successful ultrasonic
measurements in 10 measurements) in 4 levels.
(Number of Successes: Level 1: 0 to 2 times, Level 2: 3 to 5 times, Level 3: 6 to 8 times, Level
4: 9to 10 times)

Ouooogoooooooougoogoog guoooooooooooougooogoog guooooooooougougoogoog guooooooooougougooooog
Nm? Nm? Nm? Nm?
[ ] LD [ ] -= [ ] == 8 -:-:
goooooooooooe goooooooooooe goooooooooooe 0oooooooooooe
Level 1 Level 2 Level 3 Level 4

2) Configuration mode

(1) Press "SW3" once to shift from measurement mode to configuration mode. Press "SW3"
again to shift from configuration mode to measurement mode. To press "SW3," use the

supplied hexagonal wrench or similar tool.

A\Do not press "SW3" with a sharp object as it may cause damage.

(2) In the configuration mode, you can change the settings shown in "Table 3-1. Configuration
Items and Standard Factory Settings."
(3) Refer to "Fig. 3-1. Display Switching Flow" for how to operate the buttons in the configuration

mode.
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8. Error Display and Output
1) Ultrasonic measurement error
[Status] Ultrasonic measurement has failed.
[Display] Instantaneous flow rate is displayed as "0.00" and "ALARM1" in the upper left corner of the
LCD screen turns on.
The accumulated flow rate stops accumulating with the value displayed immediately before

the error occurred.

Chusrin 92 N
23456"8
nnn \L

) Nm3/h

[Output] Flow rate pulse output: Stopped
[Cause] Foreign matter (fluid such as oil) that interferes with the propagation of ultrasonic waves may

adhere or stay inside the measurement pipe. If the alarm display does not disappear after
removing the foreign matter, please contact us.

2) Battery voltage drop error
[Status] The built-in battery is depleted.

[Display] "ALARMZ2" in the upper center of the LCD screen turns on.
e —
Nm3

C(ALARM2 D
(2345618
B 2345 :%

[Output] Flow rate pulse output: Normal operation
[Measures] After "ALARM2" turns on, you can measure (at room temperature) for about one (1)

month, but please replace the unit as soon as possible.

27



3) Pressure value error

[Status] Pressure sensor failure, etc.
[Display] The instantaneous flow rate is "0.00" and the pressure indicates the detected error value

and blinks. (Temperature display and maintenance display remain lit.)
The accumulated flow rate stops accumulation mode with the value displayed immediately

before the error occurred.
N ms N m3 N m3

12345878 | 12345678 | (23458678
o0 = =qon o= =732 e gw’-:s

nn
Ly

:
= UUU ypop = m/h_~=
TonT W\ s N
Blinking

[Output] Flow rate pulse output: Stopped
[Measures] Please consult with us.

4) Temperature value error

[Status] Temperature sensor failure, etc.
[Display] The instantaneous flow rate is "0.00" and the temperature indicates the detected error value

and blinks. (Pressure display and maintenance display remain lit.)
The accumulated flow rate stops accumulation mode with the value displayed immediately

before the error occurred.
Nm3 Nm3 Nm?3

2345618 | 12345568 | 2345678
=nnn '\_'_’S, ﬂ_ﬂ;@:— ::\;llg._l:" Li—-?;‘=

—HUU ymn = =uu m3/h~=— _
R \‘W v
Blinking

[Output] Flow rate pulse output: Stopped
[Measures] Please consult with us.
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9. Specifications

Nominal Diameter

25A 32A 40A 50A 80A | 100a | 150 | 200A

Power Supply

Built-in lithium thionyl chloride battery, battery life 11 years (Includes 1 year storage period) (At an
ambient temperature of 20°C)

Measurable AS-W

Natural gas

fluids™ AS-C

Air

Pressure Sensor

A: Absolute Pressure Sensor

Working
Pressure AS-W
(Absolute
Pressure)

0.07 to 0.5 MPa
specification
(AS-W-**-500BA)
(AS-W-"*-0BA)
0.07 to 0.2 MPa
specification
(AS-W-**-200BA)

0.07 to 1.0 MPa specification (AS-W-**-1000BA)
(AS-W-**-0BA)

0.07 to 0.5 MPa specification (AS-W-**-500BA)

0.07 to 0.2 MPa specification (AS-W-**-200BA)

AS-C?

0.07 to 1.0 MPa specification (AS-C-**-1000BA)

Flow Rate Range (Actual
Flow Rate)™® [m3/h]

+0.7t035 | #1.3t065 | +1.6t0 80 | 310 150 | *6t0 300 | +10to 500 | +24 to 1200 | +40 to 2000

+5%RD
[m3/h]
Flow 0.7t03.5 | 1.3t06.5 1.6t08 3to 15 6 to 30 10 to 65 2410 120 40 to 200
(or more to less
Rate
Measure than)
+2%RD
ment (Mh]
Accuracy 3.5t035 | 6.5t065 810 80 1510150 | 30t0 300 | 50to 500 | 120to 1200 | 200 to 2000
(or more to or
less)
Flow Rate C?nversmn +1.8%
Error
Standard Low Flow Cutoff| ., | +0.2 +0.2 +0.4 +0.8 +1.5 +3.2 +5.7

[m®/h or less]

Pressure Loss

Almost zero (equivalent to straight pipe)

Fluid Temperature and

-20 to +40°C 90%RH or Less

Humidity
Accumulated 00000000.0 Nm?® 9 digits (AS-WE-40, 50, 80)
Flow Rate 0000000000 Nm® 10 digits (AS-WE-100, 150, 200)
(1) Maximum Display +19999 Nm3/h (Converted Flow Rate)
Instantaneous |(2) Maximum Display +19999 m3/h (Actual Flow Rate)
Flow Rate (Less than 200 is displayed to 2 decimal places, 200 to less than 2000 is displayed to 1 decimal place,
and 2000 or more is displayed to integer.)
Display Units Display value x 1 Display value
Temperature 00.0°C 3 digits
Pressure 0000.0 kPa 5 digits
Maintenance Success rate of ultrasonic measurement is displayed in 4 levels.
ALARM1 (ON): Ultrasonic wave signal is low or cannot be received
Alarm ALARM2 (ON): Battery voltage drops
Sub-display section (Blinking): Temperature or pressure value is abnormal.
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Nominal Diameter

25A 32A 40A 50A 80A 100A 150A 200A

Communication RS485 MODBUS/RTU
External
+9to +26.4 VDC
Power Supply
Rated
at 910 +9 VDC
Voltage
Output Nch open drain output
Contact output 1: Unit pulse (forward flow), Pulse output unit: 100, 1000, 10000 L/P or NL/P
Contact Outout Maximum rated voltage: 26.4 VDC
P Maximum rated current: 50 mA
Saturation voltage at ON: 1.5 V or less
Saturation current at OFF: 50 yA or less
Following 11 items:
Instantaneous converted flow rate, instantaneous actual flow rate, pressure, temperature, forward
: Stored ltems converted accumulated value, forward actual accumulated value, reverse converted accumulated value,
History . . .
St storage time, forward converted accumulated value (volume) used during storage period, forward actual
F 0;;9;,5) accumulated value (volume) used during storage period, and error information
uncti
Number of
6600 data (Eleven stored items are considered a single data item.)
Stored Data
Storage Interval 5 minutes to 24 hours (can be changed in increments of 5 minutes)

Response

2 seconds | 3 seconds

Connection Method

ISO7005-1 (GB/T9119-2000 PN1.6 MPa flange)

Mounting Orientation

Horizontal or Vertical (It is prohibited to install the display section downward.)

, Aluminum alloy | Stainless alloy
Gas Contact Material
as Lontact Hateria PPS, fluorosilicone rubber, etc.
Weight 35kg | 42kg | 84kg | 104kg | 141kg | 140kg | 21.2kg | 36.2kg

Installation Location

Indoor or Outdoor (IP65 equivalent)

Storage Temperature

-25 to +70°C, non condensing

*1) When used in natural gas measurement, the limit is set for the working pressure relative to the volume
ratio of methane. See Table 9-1 for details.
*2) Negative pressure fluid cannot be measured.

*4) Conversion error when each pressure sensor is at F.S. (temperature range: -20 to 40°C).

)

*3) See Table 9-2 for the converted flow rate range.
)
)

*5) Refer to the communications specifications for details.
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Table 9-1. Availability of Measurement for Methane Concentration

Nominal Diameter

Methane Concentration Range

Working Pressure (absolute)

99 to 100%

250 kPa or more

200A

97 t0 99% or less

150 kPa or more

97% or less

No restrictions

98 to 100%

100 kPa or more

150A

98% or less

No restrictions

*No restriction for the 100A or lower models.

Table 9-2. Converted Flow Rate Value [Conversion Example]

Conversion Temperature [°C] 0 (Nm?/h) 20 (S*m?3/h)
Conversion Pressure 1atm 1atm
Working Pressure [MPa] 0.10133 0.15 0.10133 0.15
Working Temperature [°C] 0 30 0 30 0 30 0 30

oEA 0.7 [m¥h] 0.7 0.6 1.0 0.9 0.8 0.7 1.1 1.0
35 [m?/h) 35.0 31.5 51.8 46.7 37.9 33.3 55.6 50.1

394 1.3 [m%/h] 1.3 1.2 1.9 1.7 1.4 1.2 2.1 1.9
65 [m3/h] 65.0 58.6 96.2 86.7 69.8 61.8 103.3 93.0

40A 1.6 [m%h] 1.6 1.4 24 2.1 1.7 1.5 2.5 2.3
80 [m?/h] 80.0 721 118.4 | 106.7 | 84.4 76.0 1249 | 112.6

S0 3 [m®/h] 3.0 2.7 4.4 4.0 3.2 2.9 4.7 4.2
150 [m%h] | 150.0 | 135.2 | 222.0 | 200.1 | 158.2 | 142.6 | 234.2 | 211.1

80A 6 [m3/h] 6.0 5.4 8.9 8.0 6.3 5.7 9.4 8.4
300 [m®h] | 300.0 | 270.3 | 444.1 | 400.1 | 316.5 | 285.2 | 468.5 | 422.1

100A 10 [m3/h] 10.0 9.0 14.8 13.3 10.5 9.5 15.6 14.1
500 [m%/h] | 500.0 | 450.5 | 740.2 | 666.9 | 527.5 | 475.3 | 780.8 | 703.5

150A 24 [m3/h] 24.0 21.6 35.5 32.0 25.3 22.8 37.5 33.8
1200 [m%/h] | 1200.0 | 1081.2 | 1776.4 | 1600.6 | 1265.9 | 1140.6 | 1873.9 | 1688.5

200A 40 [m3/h] 40.0 36.0 59.2 53.4 42.2 38.0 62.5 56.3
2000 [m%/h] | 2000.0 | 1802.1 | 2960.6 | 2667.6 | 2109.8 | 1901.0 | 3123.2 | 2814.1
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10. External View

g 8 o
3
183
T = o
I
L L]
w w
25A, 32A 40A to 80A 100A to 200A
Fig. 10-1. External View
Model W [mm] | H[mm]
AS - [Specification] - 25 - [Pressure Sensor Specification] BA/5 160 272
AS - [Specification] - 32 - [Pressure Sensor Specification] BA/5 160 272
AS - [Specification] - 40 - [Pressure Sensor Specification] BA/5 200 297
AS - [Specification] - 50 - [Pressure Sensor Specification] BA/5 220 311
AS - [Specification] - 80 - [Pressure Sensor Specification] BA/5 250 343
AS - [Specification] - 100 - [Pressure Sensor Specification] BA/5 250 377
AS - [Specification] - 150 - [Pressure Sensor Specification] BA/5 300 434
AS - [Specification] - 200 - [Pressure Sensor Specification] BA/5 350 492

11. Battery Life

The built-in battery life is 11 years. (Includes 1 year storage period. This is guaranteed at an ambient
temperature of 20°C.)

If the battery runs out, please contact us.
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12. Troubleshooting

Timing Phenomenon Possible Cause Coping Methods
Afluid other than that specified is
2?ng' - 3 de Check and follow the precautions in "For Safe and Proper
ow meter is used outside the|jse" [pages 3 to 5] and "Specifications” [pages 29 and
specification range (installation 30].
conditions, pressure,
temperature, etc.).
ALARM1 turns on. Foreign matter is adhered to the
inside of the measurement part or|Check for and remove any foreign matter.
Immediately to the ultrasonic sensor.
. after : . .| Eliminate the noise source or shield the flow meter.
installation l—gjggelzezrl?t:geﬁloe\lveﬁg?:: NOIS€|Ground the braided shield when using the external
) connection cable. [See page 23.]
: ; Check that the divider line between the main display and
Accumulation does not start A%g:hTeent fluct%g(tairoar?on is f?r: the sub-display is blinking.
immediately after installation. pro ress Blinking stops after about a minute and accumulation
prog ) operation starts.
Displayed instantaneous flow lngﬂ"ﬁg&ogi?éélt%% f?fwtﬁgdf;rgx Check that the arrow direction on the outside surface of
rate is negative. meter are opposite. the flow meter is aligned with the direction of fluid flow.
: The built-in battery is running out of power. Please
ALARM2 turns on. Battery voltage is low. contact Us.
Sub-display blinks.
(Instantaneous standard flow
rate, instantaneous actual flow|Pressure sensor is faulty. Please contact us.
rate, and pressure are
blinking.)
Sub-display blinks.
(Instantaneous standard flow
rate, instantaneous actual flow|Temperature sensor is faulty. Please contact us.
rate, and temperature are
blinking.)
Flow meter is operating normally.
To reduce instantaneous flow fluctuations, it is
Pressure frequently fluctuates. recommended that the flow meter be installed in a
location where pressure fluctuations are small.
Measurement cannot be performed correctly in a
%Pusgirg%leoézﬂ flow rate There is a pulsation. pulsating environment. Install the flow meter in a place
9 Y. where there is no pulsation.
Flow meter is operating normally.
There is a pressure reducing|To reduce instantaneous flow fluctuations, it is
valve near the flow meter. recommended to install the flow meter away from the
pressure reducing valve. (See Fig. 4-2 [page 20].)
Displayed instantaneous flow P :
rate does not become zero Gia;sn iscirculating through the Flow meter is operating normally.
even though there is no flow. |PP'"9-
The instantaneous flow rate is Depending on the piping conditions, install a straight pipe
After EI9P?ehilr?:t.antaneous flow rate is I-I;lgiflflecr:gm of the straight PIpe i9|of "the _ recommended length _in’ the upstream and
Operation |too low. downstream of the flow meter. (See Fig. 4-1 [page 19].)

The instantaneous flow rate
does not appear to change.

Excessive flow exceeding the
specification range is flowing.

Use within the specification range. (See [page 29 and
301.)

The divider line between the
main display and the sub-
display is blinking.

Adjustment operation for
pressure fluctuation is in
progress.

Blinking stops after about a minute and accumulation
operation starts.

ALARMT1 turns on.

Foreign matter is adhered to the
inside of the measurement part or
to the ultrasonic sensor.

Clean the inside of the measurement pipe according to
the following method. Repeat the cleaning procedure until
the ALARM1 turns off.

*1 Do not hold the display section while cleaning.

*2 Do not touch the ultrasonic sensors.

<In case of dirt adhesion due to oil>

(1) Seal one side of the measurement part (pipe).

(2) Pour spindle oil into the measurement part and leave
it in place for 1 to 2 hours.

(3) Spend over an hour to drain the spindle oil.

<In case of dirt adhesion due to something other than oil>

(1) Seal one side of the measurement part (pipe).

(2) Pour water into the measurement part and gently
shake it up and down 4 to 5 times. If the dirt is not
removed, repeat the procedure.

(3) Drain the water from the measurement part and allow
to dry naturally.

The operating conditions have
changed and the flow meter is
used outside the specification
range (installation conditions,
pressure, temperature, etc.).

Check and follow the precautions in "For Safe and Proper
Use" [pages 3 to 5] and "Specifications" [pages 29 and
30].

If the troubleshooting procedures do not resolve the problem, please contact us.
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- Warranty and After-Sales Service
1) Warranty Period

For a period of one (1) year from the date of purchase, we will deliver a replacement product

free of charge if the failure is clearly attributable to a fault in our manufacturing process.
2) Scope of Warranty

The warranty does not cover the following cases:

- Failure caused by force majeure such as natural disasters, conflicts, and disasters.
- Failure caused by disassembly or modification.

- Failure caused by improper handling.

- Failure caused by use outside the scope of the specifications (e.g., environment).

- Other cases that are deemed outside the scope of our responsibility.

The warranty described here refers to the warranty for our products alone, and does not cover
any damage to the customer caused by the failure of our products (damage or injury to other
than our products, lost profits, opportunity losses, transportation costs, construction costs, etc.).

3) Requesting for Service

Regardless of whether you are under warranty, please provide us with the product name,
model (AS-W or AS-C), construction number, serial number and option availability, and as much
detail as possible regarding the failure.
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