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Safety Cautions

The following safety precautions contain important information pertaining to the
safe use of this device. Read this text carefully and make sure to fully
understand its contents before installing and operating this equipment. Follow
directions given herein at all times when operation. TOKYO KEIKI INC. is not at
all liable for an injury and/or a damage resulting from misuse of this equipment
by the user that is contrary to these cautionary notes.

In this manual and on the device, the following safety symbols are used to
ensure the device is used safety and to protect operators and property from
possible hazards or damage. Read the explanations below carefully and
familiarize yourself with the symbols.

Safety symbols

Indicates that incorrect usage can result directly in death or
A DANGER serious injury to the operator.

Indicates that incorrect usage may result in loss of life or serious
A WARNING injury to the operator.

Indicates that incorrect usage may result in injury to the operator
A CAUTION or damage to the device.

Indicates referring to information for usage of the function or
/ l \ features. (Put on the device)

Indicates attention to information for usage of the function or
features.

| Indicates Earth terminal.
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Labels and attached place

The type label contains the most important data for identification and use of the device.
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KE'K’ Made in Japan

Date: @
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TOKYO KEIKI INC.

Tokyo 144-8551, Japan

Model code (Refer to Chapter 5)

Date of manufacture

Serial number

Operating voltage

Signal output

IP code

QR code (Link to TOKYO KEIKI INC. HP)
Certification Mark
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Introduction

Thank you very much for purchasing TOKYO KEIKI's Non-Contacting Radar Level Gauge
MW-10 or MW-11. This manual provides safety precautions for the Non-Contacting Radar
Level Gauge MW-10 or MW-11 and explains specifications, functions, structure, installation,
operations and troubleshooting in detail. Please be sure to read this manual thoroughly to
ensure proper use of the device.

Attention

1 Deliver this manual to the user of the device.

2 Read this manual well.
Be sure to read the manual thoroughly to figure out important information.

3 Keep this manual with care.
The device needs to be handled with reference to this manual. Assign a person to take
charge and prepare a storage place where the manual will be kept safely and available
for immediate use when necessary.

4 If you lose this manual, obtain a new copy immediately.
If you lose this manual, contact the seller and obtain a new copy. Note that the new copy
is not free.

5 Check that the warning label is not damaged.
If the warning label on the device is unreadable, contact the seller.

6 This manual is protected by copyright laws and all rights are reserved.
No part of this document may be transmitted or distributed without the prior consent of
TOKYO KEIKI.

Notes on the manual

1 This manual is based on the standard specifications of the device. If your approved
drawing of specifications is different from this manual, the approval specification takes
precedence over this manual.

2 This manual describes the operation, features, and performance details of the device. But
it cannot be valid in particular situations.

3 The contents of this manual may be changed in the future without advanced notice.

4 This manual has been carefully prepared. However, if there were questions, errors, and
omissions, then please inform seller or manufacturer.

5 If the change (e.g. specification changes, structural changes, change parts, and firmware
update etc.) does not affect functionality and performance, the manual may not be
revised or updated. We appreciate your understanding.
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Safety instructions and warnings

For safety, please follow the following items.

A WARNING

- Please follow the safety instructions in this manual. When dealing with the device contrary to
instructions, seller and manufacturer cannot guarantee safety.

- Unauthorized modification of this device is strictly prohibited. For such damage or defect caused by
unauthorized modification, seller and manufacturer do not assume any responsibility.

A CAUTION
When transferring the device, please be careful not to damage the human body by dropping it.

A CAUTION
Do not use the unit and/or accessories in restricted hazardous areas.

A CAUTION

This Level Gauge uses plastic materials having weathering resistance. However It is hard that the
plastic material avoid completely affected by installation environment.
It is recommended that customer check the condition of Level Gauge nearly once a year.
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Prohibitions and precautions for device protection

For device protection, adhere to the following precautions.

A CAUTION

- Do not apply a shock to the device body such as by dropping.
- Do not use the device outside the specified environment condition (ambient temperature
and humidity).
- Do not use the device outside the specified voltage.
- Do not use a scratched or bare wire (power, signal cable).
- Never disassemble or modify the device. If a device failure occurs, contact the seller.
- For transport, please follow the following items of device.
a) Please follow the temperature range specifications.
b) Please use the original packaging for delivery.
- For device storage, please follow the following items.
a) Please follow the temperature range of the specification.
b) Please avoid direct sunlight.
c) Please avoid places where there is vibration or shock.
d) Please do not leave in the presence of corrosive gases.
e) Please do not leave in humid place.

The following items must be observed in order to maintain the equipment.

A CAUTION

Please follow the following items. If any of these conditions are not satisfied, incorrect

measurement value might be displayed or outputted, or may not be measured.
- Please check the installation condition described in this manual.

- Please use the device under predetermined power operating voltage range, in the range
of ambient temperature and humidity, which are described in this manual.

- Please do not apply Impact or vibration to the device.

- If the device is in a high noise area, it may not work properly or may be broken.

- If signal for measurement cannot be detected, when an abnormal measurement is
detected, a predetermined alarm is outputted. Please take appropriate action in such a
case.

- Before you change device parameters, see appropriate section in this manual. And
please set the parameter correctly. If you set wrong parameter, the measurement may
not to be accurate or may be impossible.

- Please tighten firmly so as not flooded from the gap between the terminal cover.

- Please note that there is no shortage of tightening. Also, check whether different cover
is not attached.

- Please be careful to not be flooded due to the wiring port.
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A CAUTION

This equipment has been evaluated for conformity in business environments and may
cause radio interference when used in residential environments.

Precautions on using

- Before using the product, please check the model name and corresponding specifications.
(including the optional parts).

Registered trademarks

- App Store is a service mark of Apple Inc., registered in the U.S. and other countries and
regions.

- The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG,
Inc. and any use of such marks by TOKYO KEIKI INC. is under license. Other trademarks
and trade names are those of their respective owners.

- Google Play is a trademark or a registered trademark of Google LLC.
- HART® is a registered trademark of FieldComm Group, Austin, Texas, USA.

- QR Code is a registered trademark of DENSO WAVE INCORPORATED in Japan and in
other countries.

- Other product names used in this manual are the properties of their respective owners
and are acknowledged.
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Chapter 1 Configuration

1.1 Product overview

The MW-10/MW-11 is a radar level gauge, which can be installed easily in a variety of
applications. The MW-10/MW-11 employs a non-contact radar level gauging principle
based on FMCW method and is suitable for level measurement in applications such as
liquids.

1.2 System configuration

MW-10/MW-11 can be configured with remotely from a personal computer via a modem.
In addition, configuration with remotely from a smartphone is also available.

The MW-10/MW-11 is required to connect to a PLC or power supply unit.

+
L 1

Power Q&

Fig.1.2.1 System configuration (MW-10)

(etc.)

Data
logger ] Q&

Fig.1.2.2 System configuration (MW-11)
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Other operating tools based on FDT technology with a device driver such as EDD can be
used for device operation (MW-10 HART-compliant device only). These operating tools are
available from the individual manufacturers. Integration into the following operating tools,
among others, is supported:
FieldMate from Yokogawa https://www.yokogawa.com
The related files are available
https://www.fieldcommgroup.org/registered-products/6460f006-009b-ee11-be37-6045
bd0067ea

1.3 Product construction

MW-10/MW-11 has an integrated antenna.

There are two types of antenna, each with a different measurement range.
The Mounting bracket is an option for installation.

j['lél Cable glands j[@ ]\ Cable glands
‘ ‘\ Labels ‘ ‘\ Labels

) l ( Mounting bracket ) l [ Mounting bracket
(5] / (Option) gD / (Option)
i Antenna ( \
Antenna
(Model 10m / Model 15m / Model 30m) (Model 50m / Model 100m)

Fig. 1.3.1 Outline drawing




Chapter 2 Mechanical Installation

2.1 Note

A CAUTION

- Installation at inappropriate location or improper installation procedure may cause incorrect
measurement. Please refer to this manual for proper installation.

2.2 Installation Method of Level gauge

For stable measurement, please keep following conditions,

+/- 1deg horizontal balance: Please keep the mounting parallel to the level plane to get
better signal strength to liquid surface. (see Fig.2.2.2)

Hexagon wrench (5mm) is required to assemble the mounting bracket if you use

Installation procedures are as follows,

(1) Fit the recessed part in the mounting bracket to the projected part in the case.

(2) Tighten up the bolt with hexagon wrench. Two bolts are boxed together with the
mounting bracket.

(3) Install at customer’s preferred location using 4 holes of the bracket for installation.
Please refer to the 5.4 Outline Drawing for more details.

Mounting bracket

Recess

Groove

2

Fig.2.2.1 Installation of mounting bracket

Projection




‘Ix‘-‘ |I\ \.
|

|
{,

i3]

horizontal balance:

horizontal balance:
+/-1deg

< easurement < Heasurement
reference reference

(Model 10m / Model 15m / Model 30m)  (Model 50m / Model 100m)

Fig.2.2.2 Horizontal balance
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2.3 Beam area in the measuring range

Please install level gauge avoiding any obstructions in the following beam area, which
may any cause of disturbance reflection.

The following problems can arise there are any obstructions in the beam area.
1) Reduce reflected wave
2) Erroneous measurement by measuring any obstructions

Table 2.3.1 Angle, Distance, and Beam area

Beam area [m]
Distance Model 10m Model 50m
Model 15m Model 100m
[m] Model 30m
Beam angle= 6 Beam angle= 3°

> 0.52 0.26

10 1.05 052

15 1.57 0.79

30 3.14 157

50 - 2.62

100 - 5.24

It is better to avoid the obstructions in an area of twice beam angle for more stable
measurements.

QM= 052m Q 0.26m
| |
§ %79\\ 1.05m § 0.52m
(V)] (/)]
S 15—”’7@\ 157m = 0.79m
| 30m L le——or) 3.14m 1.57m

2.62m

5.24m

v v
Fig.2.3.1 Beam area and distance
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2.4 Required free space from the wall
Reserve the distance between the device and the wall for at least amount in the following
table 2.4.1, even when it is unavoidable for the wall is within range in which beam area as
described in section 2.3 Beam area in the measuring range. There should not be any
obstructions on this wall. Unavoidable cases any obstructions on this wall or uneven
surface, adjust the device might assist stability measurement.

For device adjustment details, please refer to the "Configuration Software Operation

Manual KF24-002".

Table2.4.1 Required free space from the wall

Distance to wall [m]

Distance Model 10m Model 50m

[m] Model 15m Model 100m

Model 30m

...15 0.15 0.15

...30 0.2 0.2

...50 - 0.3
...100 - 0.4

Distance

Distance to wall

Any obstructions must not
be on this wall.

Fig.2.4.1 Required free space from the wall
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2.5 Key factors for measurement
The following cases will affect measurement performance.

1) The full performance is not achieved in the level gauge installed incorrectly.

2) Obstructions in the beam area will reduce reflection signal and decrease and narrow
the measurable range.

3) Deposit buildup on the antenna, foaming on liquid surfaces may affect measuring
range and performance.

4) Compared to calm liquid surfaces, measuring ranges of turbulent surfaces are
reduced due to poorer reflection.
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Chapter 3 Electrical Installation

3.1 Wiring connection

A CAUTION

Be sure to stop the power supply to the device or any of accessories during wiring
work to prevent electrical shock.
2) Make sure that wire polarity is made correctly as incorrect wiring may result in
damage to the device and its connected accessories.
3) Do not remove cable glands or any screws that are attached to the main unit.
In case of removal them, main unit cannot satisfy performance of protection class.
4) The cable gland and terminal cover should be attached properly. Please refer to
3.1.2 for tightening method.
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3.1.1 Wiring procedure

& MW-10

Wiring procedure

1)
2)
3)
4)

5)

6)
7

Ensure the power supply is turned off on the line.

Remove the terminal cover.

Put the power / signal cable into the device through the cable gland.

Strip 1cm of insulation from the end of the cable and connect with proper polarity. Pull
up the terminal block lever and then place the cable core into the connector. Pull down
the terminal block lever to fix the cable core.

Earth cable or cable shield is connected to the terminal block with earth symbol as is
necessary.

Cable gland should be tightened properly. *1

Tighten the terminal cover. *1

*1 Please refer to 3.1.2 How to install terminal cover and cable gland for tightening method.

Terminal block

Terminal block lever

Connector

: .' {5 t"i‘L Cable gland

7\'
Signal line (+)
Signal line (- Earth terminal

Fig.3.1.1.1 Cable terminal block and wiring (MW-10)

Grounding method is different depending on the installation conditions of the device.
For details on grounding, see Section 3.6.
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*MW-11

Wiring procedure

1) Ensure the power supply is turned off on the line.

2) Remove the terminal cover.

3) Putthe power / signal cable into the device through the cable gland.

4) Strip 1cm of insulation from the end of the cable and connect with proper polarity. Pull
up the terminal block lever and then place the cable core into the connector. Pull down
the terminal block lever to fix the cable core.

5) Earth cable or cable shield is connected to the terminal block with earth symbol as is
necessary.

6) Cable gland should be tightened properly. *1

7) Tighten the terminal cover. *1

*1 Please refer to 3.1.2 How to install terminal cover and cable gland for tightening method.

Fig.3.1.1.2 Cable terminal block and wiring (MW-11)

Please refer to 3.6 Grounding for grounding.
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3.1.2 How to install terminal cover and cable gland.
This device has a cable gland using plastic materials.

Cable gland tightening method.

1) Once tighten the cable gland until the cable fixed.

2) Add extra 1 round as finish.

To satisfy waterproof performance of IP class, please keep following conditions:

- Tighten the terminal cover until the O-ring cannot be seen as shown in Fig.3.1.2.2.

- During installation, if you remove cable gland, please tighten at torque shown in Table
3.1.2.1 when mounting again. Please make sure to use the attached rubber washer.

- When removing terminal cover in case of doing periodical maintenance, please replace
O-ring. When replacing, please make sure no dust and/or contamination adhering.

Table 3.1.2.1 Cable gland torque

Name

Torque

Cable gland

2.6+0.4Nm

Fig.3.1.2.1 Part names

View A

—\

Oring

I~ Terminal cover

Fig.3.1.2.2 Mounting the terminal cover
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3.2 Installation of accessories

After wiring of device side, then proceed connection of accessories.
Followings are example of wiring.

MW-10

Terminal block

i

Power
source

MW-11

Terminal block

PWR

TRD+

TRD-

COM

L

./

;

Fig.3.2.1 Connection example (MW-10)

RS-485
modem

Data logger
(with power supply)

PWR

TRD+

TRD-

COM

o

Fig.3.2.2 Connection example (MW-11)
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3.3 Cable requirement

& MW-10
Required specification: Twisted pair 2 core shielded cable
(0.2 to 2.5mm-sq / AWG 24 to 14)
Cable entry: M20 x 1.5
* MW-11
Required specification: Twisted pair 4 core shielded cable
(0.2 to 2.5mm-sq / AWG 24 to 14)
Cable entry: M20 x 1.5

When installing in outdoor locations, the cable should be used against UV degradation and
waterproof. Insulation and outer sheath are constructed from PVC material such as CVV
cables are suitable for outdoor locations. Alternatively, the cable supposed to be covered
with a wire protective material.
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3.4 Load resistance
MW-10 need a load resistance.

Refer to the Fig. 3.4.1 for details.

The maximum load resistance at the maximum operating voltage used in each equipment
specification is shown in @ in Fig. 3.4.1. (For example: maximum operating voltage is
DC36V, maximum load resistance is 1090Q)

NOTE: Resistors used in communication is 250Q. It shows the power operating voltage
when connecting 250Q. @ in Fig. 3.4.1. (DC17.5V)

@ in Fig. 3.4.1. shows the load resistance value when power operating voltage is DC24V.
(545Q)

1200 |- @

1000 |-

=
o
©
o

800 |~

545 600 |- @
400 |~
250 @

200 -

Load Resistance [?]

| | | | | | | | | | |
>
10 12 14 16 18 20 22 24 26 28 30 32 34 36

17.5 Voltage of Power Source [V]

Fig.3.4.1 Load Resistance

3.5 Power supply

*MW-10
Operating voltage: DC12~36V
Max. Current: 22 mA
*MW-11
Operating voltage: DC10.5~36V
Max. Current: 6 mA

When used as an EU Directive compliant product observe the following precautions:
Power the equipment via an energy-limited circuit acc. to IEC 61010-1, e.qg.
Class 2 power supply unit (acc. to UL1310)
SELV power supply unit (safety extra-low voltage) with suitable internal or external
limitation of the output current
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3.6 Grounding
The terminal must be connected to earth ground prior to connection to any other equipment.
The grounding resistor should be less than 100 ohm.

1) Example of connecting only with twisted pair 2 core shielded cable
Please connect the shield to grounding line at power source side as below.
Please connect the shield to the terminal block with earth symbol at the inside of
MW-10/MW-11.

7\
MW-10 [ = + Power
MW-11 "~ source

\In case of the power source
has the earth terminal

Shield

Fig.3.6.1 Grounding example 1

2) Example of connecting only with 3-core shielded cable
Please connect with shield & FG line to grounding line at power source side as below.
Please connect the FG line to the terminal block with earth symbol at the inside of
MW-10/MW-11.

_________ A +
MW-10 ] N + Power
MW-11 T ____ - " source
FG
! \In case of the power source
Shield has the earth terminal

Fig.3.6.2 Grounding example 2

3) With lightening arrester
Please connect with shield & FG line to arrester grounding line.
The shield of extension line should be taken at ground line of power source side as
below.
The lightening arrester should be installed near-by MW-10/MW-11.

Extension cable

;/Y |7\| + Power
source

MW-10 A +
MW-11

Arrester

\In case of the power source
has the earth terminal

Fig.3.6.3 Grounding example 3
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3.7 Turn on/off

The equipment is not equipped with a switch for turning on and off.

The equipment will start up when power is supplied to it.

The measurement operation starts automatically when power is applied.

Please note that the equipment cannot measure accurate measurements, if the settings are
not completed.

Setting are saved even when powered off.

Please refer to the 4.2 Operations by configuration software on PC and 4.3 Operations by
configuration software on smartphone for operation.
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Chapter 4 Commissioning

4.1 Main parameters
For proper measurement, at least, please set the parameters listed below.

1) Basic setting
Please set parameters according to the measurement environment, Minimum
measurement distance, Reference distance, below zero range. (see Fig.4.1.1)
When using flow calculation function, please also set parameters for that.

2) Analog current output value (only MW-10)
Please set parameters, Analog current output parameter, Minimum output, Maximum
output.

Normally, it is not necessary to set other parameters, but depending on the equipment
installation environment, you may need to set them.

After adjustment device, the setting parameter values are recorded in the device's internal
memory, and even if the power is turned off and on again, the device works according to
the settings before turning off the power.

MW-10/MW-11 can be easily set using the following two methods.

- Configuration software on PC connected to communication modem

- Configuration software on smartphone
For detailed settings, please refer to the "Configuration Software Operation Manual KF24-
002".

Radar LevelGauge

S ——— - -

Minimum Meas. Distance ;:

L | [m] :

. IReference Distance
Distance . 140 | [m]
= Meas. Target (Liguid Surface)

Below Zero Range
| | [m]

Bottom

Fig.4.1.1 Basic setting parameters (example)




4.2 Operations by configuration software on PC

You can set the parameters, the other adjustments for the device by connecting a
communication modem to the computer and using the specialized configuration software
“MWConfig”. For Installation instructions and details, please refer to the "Configuration
Software Operation Manual KF24-002".

After wiring connection (see Chapter 3), you must establish the connection between the PC
software and the device before communication operation. Please refer to Section 4.2.1.
After connected, communication between "MWConfig" and the device start.




4.2.1 Connecting to the device / Disconnecting from the device
Fig.4.2.1.1 shows the device connect/disconnect menu when using MWConfig. Please use
the "Device Connection" menu to connect to or disconnect from the device.

a MWConfig - ] x
Information Status Measured Value
o ;
Port Open Config Changed Comm Error -
FAm Ver (R} ————-—-——- r Level
FAW Wer. (G} —————————— Device Connect Dev Malfunction  mm—mm———
FAM Wer (B} ————-—-—- ) .
Last Setup ——oemmmm Logging No Signal _
Adjustment 1) Fadl O e
(ALE) (D) oo
3) Preantie Norber (5) ®)
Adjustment A) Master Mode Connect Disconnect
{General)
P

Fig.4.2.1.1 Device connection menu (example)

(1) Port Specify the COM port for communication.

(2) Device Specify the device number (0 to 63).

(3) Preamble Number Specify the preamble number (5 to 20).

(4) Master Mode Specify the master mode of the communication.
(5) Connection Start communication with the device.

(6) Disconnection Stop communication with the device.

(7)ID Connected device ID will be displayed.

After finishing communication settings, click "Connect" button. The following dialog is
displayed according to the communication status with the device. (see Fig.4.2.1.2) If the
connection fails, check the communication pathway.

If connection succeeded If connection failed
Confirm d Error 4
Connect success! )

o Read all data? e Recv timeout.

#rvel

Fig.4.2.1.2 Connection response dialog box

If the connection to the device is successful, you can select the range of parameters to
read. If you want to read all parameters stored in the device, click the "OK" button. If you
want to read only basic parameters and shorten the time it takes to read the parameters,
click the "Cancel" button.




Once the parameter reading is complete, the connected device information will be
displayed as shown in Figure 4.2.1.3. You will then be able to adjust parameters and read

measurement values.

Information Status Measured Value
I 260500BC3B ‘ Port Cpen ‘ Caonfig Chaneed - Caormm Errar Leval -
Fif Wer, (RD
FA Wer, (G - Device Connect - Dev Malfunction - Cur Saturated 26.842m
FAi Ver (B
Last Setup 0171 Logeing [ Mo Sienal [ Gur Dut Fixed _
Port COM17 w
devee
Master Mode Connect Disconnect
D [ ][0 J[o]fec [ |

Fig.4.2.1.3 Device information when connection is successful

Please note that the "Cur.Saturated" and "Cur.Out.Fixed" status are displayed when the
firmware version (CTRL) of the connected device is V1.1.5 or later.

When the firmware version (CTRL) of the connected device is V1.0.0, this status is
displayed from the below fig.4.2.1.4.

Status
‘ Fart Open ‘ Config Chaneed ‘ Comm Errar
|m——————— s
‘ Device Connect ‘ Dew Malfunction : :
1 No Display 1
Loeging [ Mo Signal | .

Fig.4.2.1.4 "F/W Ver. (C): V1.0.0" status display (example)

To disconnect the configuration software from the device, click "Disconnect” button. (see
Fig.4.2.1.5) When the dialog is displayed, click the "OK" button.

Confirm X
0 Disconnect completed,

Fig.4.2.1.5 Disconnect successful dialog box




4.2.2 Parameter changed by using a file data
You can adjust parameters using a file by clicking “Adjustment (File)” as shown Fig.4.2.2.1.

s MWConfig — O *

Information Status Measured Value

i} 26050DBCAE ‘ Port O ‘ Confie Ch d ‘ G E
pen onfig Change: omm Error >
/W Wer (R) Level

FA Ver () ‘ Device Connect ‘ Dev Malfunction ‘ Cur Saturated 26.842m

F M Wer (B
Last Setup 0711 Loezine [ Mo Signal [ Gur Out Fixed ~ Communication

l* Port ComM17 ~

Adjustment

(FILE) -
&‘ Preamble Number |7 w

Adjustme nt Master Mode Connect Disconnect

{General)

E

Fig.4.2.2.1 Open Adjustment (FILE) menu (example)

o MWConfig — [m) *

Mpn” Infurmation Status Measured Vahe
:nu m 2050DB538 [ Fort Open

Ml confie Chare=d [l CommErrer Lavel =

— FA Ve (F)
-— FAW Ver. (G) [ Dievice Gonract [0 Dew Maltunction [ GurSafuated 26.875m
Device FA ver. (E) ) _ _
Connection Lozt Setun 1141 Legging [ Mo Signal [ Curout Fised _

1. Load from Prezet File (1) 1. Transfer Setting
kbop¥ TR PG i 3 |

ol Ref.
> ® i
’}‘2::;":;? 2. Parameters Tabls v
Functicn Parzmater Valua Desencton &
.
> R - - [ O P
Adjustment Device Connection HART Device Mumber [
{ Advanced) Device Connectian HAAT Preamble Humser 5 —
Basic Corfiguratian Displaay Offset i JE—
Basic Corfiguration Reference Digtance 15 e
Diagnostics Eanc Corfiouration Balow Zero Ranpe L
Bame Corfiguration Mnimum Meas. Distance [
-| Basc Comfiguration Measurement Link 6 00 |—
| [P . W, W S [P “
Repart il r(3) (4) E
¥ Read from Device Write to Device
@ 3. Save Parameters to File
Reset Faramaters Tabl (5) Save
BACK - MNET

Fig.4.2.2.2 Adjustment (file) menu (example)

(1) Ref. Select the load file.

(2) Load Import parameter information of the file specified by
clicking reference button into the configuration
software (parameters table).

(3) Read from Device Read setting parameters value on parameters table
from the device.

(4) Write to Device Write setting parameters value on parameters table
to the device.

(5) Save Save setting parameters value on parameters table
to the file.
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4.2.3 Parameter changed by using individual menu
You can adjust parameters using individual menu by clicking “Adjustment (General)”’ as
shown Fig.4.2.3.1.

% MWConfig — O *
Information Status Measured Value
1D 26050DBC3B - Port Open - Gonfig Ghaneed -Oomm.Error Lewvel -
FAl Wer (R)

FA Wer (G - Device Connect - Devw Malfunction - Cur Saturated 26.842m
Al Wer. (B}
Last Setup 04171 Logging I 1o Sieral [HowoutFied | Communication |

Adjustme nt Port comi17 w

(FILE)
Adjustment Master Mode Connect Disconnect
(General)
(-1
D
Adjustment

Fig.4.2.3.1 Open Adjustment (General) menu (example)

By clicking “Adjustment (General)”, the menu is displayed as shown Fig.4.2.3.2. Please set
parameters according to the measurement environment, Minimum measurement distance,
Reference distance, Below zero range. Setting parameter value are displayed as shown
below.

- Displayed value does not match device setting value Yellow color ()
- Displayed value match device setting value White color (¢ )
- Input value is out of range Red color ()




s Adjustment (General) — O e

(1)
Digplay Offzet l:l [m]

e Radar LevelGauge §
Reference Point
ExternalIO || = |emmempeea 'r __________________ R R T
% ............. (2)eeccncnccnmaaidencatanncnancnannannns
Minimum Meas. Distance | |
Calc.Flow ] i @)
I Reference Distance
Distance { [m]
Galibtil:ln - Meas. Target {L|q|.||5:| Sulrface)
f&“’ Level Zero Level
____________________________________ Jreresrnacsnassnas
Smoothing z‘ﬁ
Below Zero Range
3 0
éa Bottom
Device Information 57 (6)

BAGK - MEXT Read Write

Fig.4.2.3.2 Adjustment (General) - Basic setting menu (example)

(1) Display Offset Setting offset value is added to the measured value
displayed on the configuration software.
(2) Minimum Meas. Distance Set the nearest distance you want to measure.

When the measurement target is nearer than the
minimum measurement distance, the measurement
value is displayed the minimum measurement
distance. For the minimum measurement distance to
guarantee deviation, please refer to the measurement
range in 5.1 General Specifications - Table 5.1.1
General Specifications.

(3) Reference Distance Set the distance from the measurement reference
point to the zero level(0.000m).

(4) Below Zero Range Set the distance from the zero level(0.000m) to the
bottom.

(5) Read Read parameters value displayed on the menu from
the device.

(6) Write Write changed parameters value to the device.

* To ensure proper operation of the device, be sure to set the parameters for "Minimum
meas. Distance", "Reference distance" and "Below Zero Range".

* If the measurement target is located at a distance that exceeds the "Reference Distance +
Below Zero Range", the measurement target is undetected.

* Except in special cases, make sure that "Reference Distance + Below Zero Range" does
not exceed the measurement range of the device specifications.

For the measurement range of the device specifications, refer to the measurement range in
5.1 General specifications - Table 5.1.1 General specifications.




4.2.4 Flow rate calculation

You can read/write flow rate calculation data (parameters) for the device using flow rate
calculation menu. By clicking "Calc. Flow", the menu is displayed as shown Fig.4.2.4.1.
For details on setting values, please refer to Table 4.4.1 Parameters list.

* Adjustment (General)

T

Basic Configuration

External 10

i

Calibration

"'”:“w
N
Smoothing

B

Device Information

BAGK

(6V)

Flaw Cale, Methad W3|r Type 607 triangular weir| v|

Weir_JI5 BBANE
(2)

Flowy Unit

Feference Distance

Lack Height

[—

Common items

Fig.4.2.4.1 Flow rate calculation menu (example)

(1) Flow Calc. Method Select the flow rate calculation method.

(2) Flow Unit

*When the weir exceeds application range of
"Weir JIS B8302", please choose "Weir JIS KO094".
Select Measured flow rate unit.

After selecting the flow rate calculation method, set the parameters for each flow rate

calculation method.




Weir JIS B 8302

- Weir Type Weir type

- Waterway Width Breadth of channel (B)

- Lack Width Width of weir (b)

- Viscosity Coefficient Kinematic viscosity of fluid (v)

- Lack Height Height of weir edge relative to bottom of channel (D)

Weir JIS K 0094

- Weir Type Weir type

- Waterway Width Breadth of channel (B)

- Lack Width Width of weir (b)
Flume

- Flume Type Size of Parshall Flume (ASTM D1941-21/JIS B 7553)
User Defined

- Point No. Number of points of flow rate table

- Flow Table Flow rate table (Level value, Flow rate value)

* Please set the level values in ascending order. (Figure 4.2.4.2)

OK: Correct example NG: Incorrect Example
Flow Table Flow Table
Point Number [pt] Foint Number [mt]
Levellm] Flow[m3/h] Levellm] FlowIm3/h]

0l 10 01 10
02 20 03 20
03 30 [ -] 20

Fig.4.2.4.2 User defined setting
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Table.4.2.4.1 Flow calculation formula of weir and application range (JIS B 8302)

JIS B 8302:2022

Flow calculation formula

Application range

effective head he = h + 0.0012[m]
Acceleration of gravity g = 9.80665(m/s?)

60°
—
6 VW L.
3 K v Q = 0.577Kh5/2 B =044 ~ 1.0 [m]
©
=) 1.978 = ~
5 K =83+ 208 h = 0.04 ~ 0.12 [m]
S o BR
= D=0.1~0.13[m
= R = 0.1h%2/v [m]
3
B
50°
= B=05 ~ 1.2 [m]
(]
; wW.L. Q — Khs/z
| < D = 0.1~ 0.75[m]
= 0.24
g‘) K =81.2 +T
g o (8 ) 12) (h ) 09>2 h =0.07 ~ 0.26 [m]
+(84+—=])(=<-0.
'g vo/\B B
B
b B=0.5 ~ 6.3 [m]
S wW.L. = Kbh3/2
2 Q b =0.15~ 5 [m]
E -
3 _1071+—+1 2— D = 0.15 ~ 3.5 [m]
C
&) 0o B—b)h
3] —257/( ) 204% b—Dzo.06
(0] B2
14
B h = 0.03 ~ 0.45vb [m]
Q = KBhe3/2
B = 0.5 [m]
D<1m
ek 2 h
A K = 60 x 5\/2—g<0.602 +0.083 (5)> D=03~25[m]
=
£ Im<D<25m h =0.03 ~ D [m]
S A 2
2 K =60 x §@<0.602 +0.004(D— 1) + (0.083 | 1, < 0.8 [m]
S
- B +0.036(D -1 (h> B
.036( DIV h <7 [m]

Remarks

Q: Flow rate [m3/min]
K: Flow coefficient
B: Breadth of channel[m]

b: Width of weir [m]

D: Height of weir edge relative to bottom of channel [m]
v: Kinematic viscocity of water = 0.01 [cm? /sec]

When the weir exceeds application range of each setting such as “B” or “b”, then select Flow
Calc. Method to “Weir JIS K 0094”.
60° triangular weir is not a JIS standard. The formula indicated here is included for reference

purposes in the JIS B 8302.
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Table.4.2.4.2 Flow calculation formula of weir (JIS K 0094)

JIS K 0094:1994

Flow calculation formula

90°
g W L.
& s
3 Q = 1.404 x h5/2 x 60
c Thomson formula
© o
e
o
o

B

b
=
[0 W L
=
= C
®
= Q = 1.84(b — 0.2h)h3/2 x 60
2 Francis formula
S [m)
O
)
o

B

VW.L
= c
()
=
% a Q=184%xB-h%¥2x60
S Francis formula
T B

Remarks

Q: Flow rate [m3/min]
B: Breadth of channel[m]

b: Width of weir [m]
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Table.4.2.4.3 Dimensions of Parshall Flumes and Flow calculation formula

(ASTM D1941-21) UNIT mm
Ref. (Min) Flow
Size | W F'OV‘grﬁte A B C D |E|F|G|K| L |N calculation
[m*/h] M| P | R)|formula
PF-01| 254 1~20 | 242 | 357 | 93 | 167 (22976 |204| 19 | 637 | 29 | - | - | - |31731y 5
PF-02| 50.8 2~51 | 276 | 405 | 135 | 213 |253|114|253| 22 | 773 |43 | - | - | - [43463xLv'SS

Q: Flow rate [m3/h]
Lv: Measurement Level [m]

(JIS B 7553:1993) UNIT mm
Ref. (Mi Flow
Size | W F'fn:g;;]te Al B | c| o |e|F|le|k| L |N o M) Caeuiation
M) | ) | (R) |formula

PF-03 76.2 3~193 311 457 178 259 | 610|152 |305| 25 914 57 | 305| 768 | 406 635 x Lvi>¥
638 x Lv1>%®

PF-06 | 152.4 5~398 414 | 610 | 394 | 397 | 610 |305|610 | 76 | 1525 | 114 | 305 | 902 |406 | 1372 x Lv*-5%

PF-09 | 228.6 9~907 587 | 864 | 381 575 | 762 | 305|457 | 76 | 1626 | 114 | 305 | 1080 | 406 | 1927 x Lv-5%

PF-10 | 304.8 11~1641 914 | 1343 | 610 | 845 | 914|610 | 914 | 76 | 2867 | 229 | 381 | 1492 | 508 | 2487 x Lv!>22

PF-15| 457.2 15~2508 | 965 | 1419 | 762 | 1026 | 914 | 610 | 914 | 76 | 2943 | 229 | 381 | 1676 | 508 | 3803 x Lv'5%

PF-20 | 609.6 | 43~3374 | 1016 | 1495 | 914 | 1207 | 914 | 610 | 914 | 76 | 3019 | 229 | 381 | 1854 | 508 | 5141 x Lv'5%0

PF-30 | 9144 | 62~5138 | 1118 | 1645 | 1219 | 1572 | 914 | 610 | 914 | 76 | 3169 | 229 | 381 | 2223 | 508 | 7863 x Lv'°%

PF-40 | 1219.2 | 133~6922 | 1219 | 1794 | 1524 | 1937 | 914 | 610 | 914 | 76 | 3318 | 229 | 457 | 2711 | 610 | 10632 x Lv'578

PF-50 | 1524.0 | 163~8726 | 1321 | 1943 | 1829 | 2302 | 914 | 610 | 914 | 76 | 3467 | 229 | 457 | 3080 | 610 | 13436 x Lv'°&”

PF-60 | 1828.8 | 265~10551 | 1422 | 2092 | 2134 | 2667 | 914 | 610 | 914 | 76 | 3616 | 229 | 457 | 3442 | 610 | 16268 X Lv'>%

PF-70 | 2133.6 |306~12376 | 1524 | 2242 | 2438 | 3032 | 914 | 610 | 914 | 76 | 3766 | 229 | 457 | 3810 | 610 | 19124 x Lv'-50

PF-80 | 2438.4 |357~14221| 1626 | 2391 | 2743 | 3397 [ 914 | 610 | 914 | 76 | 3915 | 229 | 457 | 4172 | 610 | 22002 x Lv**%

Q: Flow rate [m3/h]
Lv: Measurement Level [m]

Flow
Direction 7
X—— 2 Lo N | T o X
Flow i
Direction ;oo ! x Zero Level
| e eve
— L g
i + ]
_______ Sl A e L




Flow sk Method || Flume Tive: [PF-02 (.15) . Flox Calz. Method
[Fame & Parahall Flume Urit: rm sse Delind A
W A E G D E F G £ L N M () A =
N 1 = = y Pairt Humbe 5| [pi]
Flon Uit |._hzu R R e R I e e e Flow Uni i e B
Hih 2 = Fest (b —|

Leve|[m]

Flow[m3./h]
1L
n
n
n
i

|

User Defined (Flow Table)

Fig.4.2.4.4 Flow Calc. Method (Example)

|E0" triargular weir 0

{30 trianeular weir v

Lack Height
et i3

Referencs Distarce

30 [m]

m2is]

e

Read  write

04 [l

Feference Distanca
300 [m]

Lack Height

Walerwa}r width |05
I

60°triangular weir

90°triangular weir

Rectangular weir ~ !

v

Lack width

[ Jw

Feterence Distence
30 [m] —

Lach

Height

Feferenca Diztance

a0 [m]

— N

Full - width wei

Lack Heieht
03

[m]

ey vidh [

Red Wik

Rectangular weir

Full - width weir

Fig.4.2.4.5 Weir Type (Example)
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If it is necessary to correct the flow rate measurement value, please make the following
settings in calibration menu. For details on setting values, please refer to Table 4.4.1
Parameters list.

E Adjustment (General) — O *

Analog Gurrent Qutput Galibration

Tom 4m# Calbration A
Basic Configuration M Calibration [mél
Level Galibration
Eternallo || OfestCdbatm
‘ Span Calibration
Calc.Flow Flow Calibration
(1) Flow Offest Calibration [0 | [m3/h]
(2) Flow Span GCalibration
(3) Flow Cutaft ]

Smoothing

ed

Device Information

-‘ o Read Write

BACK

Fig.4.2.4.6 Calibration menu (example)

Flow Calibration

(1) Flow Offset Calibration Sets the zero point adjustment value for the flow
measurement value.
(2) Flow Span Calibration Sets the span adjustment value for the flow
measurement value.
(3) Flow Cutoff Sets the Low flow cut (forced zero output) value for the

flow measurement value. This function forcibly output
the flow measurement value "0" when the flow
measurement value is less than set value.




Table.4.2.4.4 Input range for each flow rate unit (Flow Cutoff)

Flow rate unit

Minimum value

Maximum value

m3/D 0.0 2399976
m3/h 0.0 99999
m3/min 0.0 1666.65
m3/s 0.0 27.777
US Gallons/D 0.0 9999999
US Gallons/h 0.0 9999999
US Gallons/min 0.0 440280.2
US Gallons/s 0.0 7338.003
Barrels/D 0.0 9999999
Barrels/h 0.0 628971.7
Barrels/min 0.0 10482.86
Barrels/s 0.0 174.714
Ft3/D 0.0 9999999
Ft3/h 0.0 3531431
Ft3/min 0.0 58857.19
Ft3/s 0.0 980.953

Table.4.2.4.5 Input range for each flow rate unit (Flow Offset Calibration)

Flow rate unit

Minimum value

Maximum value

m3/D -2399976 2399976
m3/h -99999 99999
m3/min -1666.65 1666.65
m3/s -27.777 27.777
US Gallons/D -9999999 9999999
US Gallons/h -9999999 9999999
US Gallons/min -440280.2 440280.2
US Gallons/s -7338.003 7338.003
Barrels/D -9999999 9999999
Barrels/h -628971.7 628971.7
Barrels/min -10482.86 10482.86
Barrels/s -174.714 174.714
Ft3/D -9999999 9999999
Ft3/h -3531431 3531431
Ft3/min -58857.19 58857.19
Ft3/s -980.953 980.953

4-15




4.2.5 Analog current output

You can read/write analog current output data (parameters) for the device using external 10
menu. By clicking "External 10" button in Adjustment (General) menu, the menu is
displayed as shown Fig.4.2.5.1. For details on setting values, please refer to Table 4.4.1
Parameters list.

1) Analog Current Output Parameter
2) Alarm Output Hold(Lastalue) o
3) Alarm Delay [zec]

4) Fixed Gurrent Output l:l [ma]
5) Alarm Output Factor Mo Receiving Echo <
6) Fixed Meas Distance Output l:l [m]

(7)Minimum Cutput l:l [m]

(8)Maximum Output [m]
Analog Output Ranee (10) Analog Output Lower [mAl
(9)[NAMURNELS ] (11) arnaiog Gutput Lipper [mé]
Dynamic Variables
12) Py [Level ADTY [Flow V]
13) Sy |Distance (lEP)Q‘-.-’ |Signa| Amp. v|

Read Write

Fig.4.2.5.1 External IO menu (MW-10) (example)

MW-11 does not have an analog current output function. Parameters related to analog
current output are displayed in gray color on the menu as shown Fig.4.2.5.2 when using the
MW-11 and you cannot set it.

Level
Hald{Last\alue)
120

0

Mo Receiving Echo

Fixed Meas Distance Output l:l [m]

a

3.8
HaMUR NE43 M5
Dynamic Variables
PV |Lewel ~| T |Flow ~|
=it |Distance vl oy |Signa| Amp. v|

Read Write

Fig.4.2.5.2 External IO menu (MW-11) (example)




Analog current output data
(1) Analog Current Output Parameter

(2) Alarm Output
(3) Alarm Delay

(4) Fixed Current Output

(5) Alarm Output Factor
(6) Fixed Meas. Distance Output

(7) Minimum Output

(8) Maximum Output

(9) Analog Output Range

(20) Analog Output Lower

(11) Analog Output Upper

Content of parameters output at 4-20mA
*When the firmware version (CTRL) of the
connected device is V1.1.5 or later, the "(12)
PV" parameter will be the same value as this
parameter.

Content of alarm output

The time until alarm output after a condition
that matches the “Alarm Output Factor”
occurs.

Set the fixed analog current output value.
*Return the setting to 0.0 (current output
according to measured value) to cancel fixed
current output after use.

Factor causing alarm output

Set the fixed measurement distance output
value.

*Return the setting to 0.0 (distance output
according to measured value) to cancel fixed
measurement distance output after use.

Set the output value equivalent to 4mA.
When the "(1) Analog Current Output
Parameter" has been changed, check this
value again.

Set the output value equivalent to 20mA.
When the "(1) Analog Current Output
Parameter" has been changed, check this
value again.

Select analog current output range

The (10) and (11) value will show relevant to
the selections this parameter.

Setting the minimum value of analog current
output range. Only when Output Range
Setting is “Manual’, this value is settable.
Setting the maximum value of analog current
output range. Only when Output Range
Setting is “Manual’, this value is settable.

* Even when the analog output range parameters (Analog Output Lower/Upper) is
changed, the alarm output value is not change. Set the alarm output setting in (2).

Dynamic Variables
(12) PV

(13) sV
(14) TV
(15) Qv

Setting item to be assigned to PV

*When the firmware version (CTRL) of the
connected device is V1.1.5 or later, this
parameter will be the same value as the "(1)
Analog Current Output Parameter”
parameter.

Setting item to be assigned to SV

Setting item to be assigned to TV

Setting item to be assigned to QV
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4.2.6 Measuring value
You can confirm the measured value at the top right of the window or at the "Measured
values" display area in the "Diagnostics" menu.

s MWConfig — O x
Information Status Measured Value
LD/W Ver. (R 2605008038 . Fort Open . Config Changed . Comm.Error Lewvel -
— FAW Ver. (T} . Device Connect . Dev Malfunction . Cur Saturated 26.868m
Device FAN Ver (B)

Connection Last Setup 07171 Logging . Mo Signal . Cur Out Fixed I:I

Adjustment
(FILE)
;'Edjustme r)lt
General Sig-Amp: - [dB] ] Al Read {Wave Only)
ox Distance: - m] Echo Curve [ Gontinuous Wave Capture
ﬁ ég 26.868
Adjustment 71
(Advanced) 55

50 3.132

Sigral Amp.[dB]

50
ol
20
15 Ht H
o o i ; 10520
R % & vy T BTy PRV
sport S L o g AN, g S P

10 14 26
@ N-Margin dBIEl Distance[m]

Reset
EEE EEREE e 32

wad i

Fig.4.2.6.1 Diagnostics menu (example)

In addition, you can change measured values display to the "Dynamic Variables" display by
checking the "DV" checkbox (see Fig.4.2.6.1). "Dynamic Variables" are measured values
assigned to PV, SV, TV, QV set on External IO menu. (Section 4.2.5)




4.2.7 Special settings

It is necessary to set the parameters shown in this section, depending on the installation
environment and measurement purpose. For detailed settings, please refer to the
"Configuration Software Operation Manual KF24-002".

Table.4.2.7.1 Setting example

Setting value

Parameter Name Default Rapid Ruffles Open Path
Change Surface

Surface Detect . . . .

Mode 1 (First Echo) 1 (First Echo) | 1 (First Echo) | 1 (First Echo)

Valid Window 04 5 0.4 04

Alarm Delay 120 10 120 120

Search Delay 120 10 120 120

Please set the parameters in Table 4.2.7.1 according to device installation environment.
Please use the values in Table 4.2.7.1 as a reference when configuring the appropriate

settings for your environment.
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4.3 Operations by configuration software on smartphone

MW-10/MW-11 has a wireless communication function via a Bluetooth connection. You can
set the parameters, the other adjustments for the device by using the specialized
configuration software “TKGauge” on smartphone. For Installation instructions and details,
please refer to the "Configuration Software Operation Manual KF24-002".

#  Download on the GETITON

@& App Store ® Google Play

Please download "TKGauge" from App Store / Google Play.
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4.3.1 Connecting to the device / Disconnecting from the device

Please start the "TKGauge" app to connect to the device on the smartphone. Connect
between the device and smartphone is requirement to check measurements and set
parameters. Tap the “Scan” button to search for connectable devices. (see Fig.4.3.1.1)

L 15:29 1000 9 L 15:29 1000 9

= TK Mohile Config = TK Mohile Config

WW-10_000000

SH0000 P

TOK Y{[ :

KEiki

EIN
(a) (b)

Fig.4.3.1.1 Search devices menu on TKGauge application

If there are connectable device, it will be displayed as shown in Fig. 4.3.1.1(b). The six-digit
number indicates the device serial number. Tap the device you want to connect, then tap
"Connect" button to connect to the device. Pairing authentication is required only when
connecting for the first time. Enter the passkey written on the sheet included with the
product to complete authentication. On subsequent connections, authentication is not
required.
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When connection operation succeeded, "TKGauge" app start reading measurements.

* 1850

00

= TK Mohbile Config

Basic Grapt

28196

Distance <
1.804
Madel MW-10-NND-D30-4L
SN 000000
FW ver {CUrl) V115
FW ver [RF} vi02
FW ver (BLE) v1.05
Ref. Dist. 30.000m
Below Zero Range 0.000 m Helon
Minimum Mess. Distance 0170 m Gy
Maximum Rangs aom

Fig.4.3.1.2 Display measurement on TKGauge application (example)

When disconnecting the device, tap the menu button and select "Disconnect”. (see

Fig.4.3.1.3)

00

Distance <
1.804
Madel MW-10-NND-D30-4L
SN 000000
FW ver (CUrl) V115
FW ver [RF} vi02
FW ver (BLE) v1.05
Ref. Dist. 30.000m
Below Zero Range 0.000 m Helon
Minimum Mess. Distance 0170 m Gy
Maximum Rangs aom

(a)

> 18:50

TK Mobile Config

100% a9 L 15:29

TK Mobile Config

I

00

Graph

7

> Control{General)
Control(File)

> Control(Advanced)
Report

> App Setting

Nickname registration

To ©

Connectior

-030-4L

Disconne,
Ref. Dist. [ j

30.000m
Below Zero Range_ 0.000m Ratoad
Minimum Meas. Distance 0170 m
Maximum Range 30m

KEiii
(b) (©)

Fig.4.3.1.3 Disconnect from the device (example)

After disconnecting, the screen returns to the Search devices menu (Fig.4.3.1.1).
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4.3.2 Parameter adjustment

Once the connection to the device is completed on the "TKGauge" application, it is
available for adjust parameters. By selecting "Control(General)" from the menu, menu for
adjusting general parameters will display. (Figure 4.3.2.1)

1850 T00% > 18:50 100% L 4 18:50 100% #8

TK Mobile Config

= TK Mohile Config
Basic Srapt Sie 1(Gerzsal h Graph
]§‘> i e'! Ia) Q ,  Control(General)

( Basic Configuration

28 /I 96 > Control(AdVan v} 7 Extamal o 7
. Report

Calc. Flow
Distance < > App Setting

1804 m Calibration

Nickname registration .
iy : Smoathing

=
Device Information
Madel BAW-10-NNO-D30-4L To Main N0-030-4L N0-030-4L

SN Q00000 Device Connection
A wrsLU
FW var (Cir) V115 Disconnect .
FW ver [RF) v1.02 B o vy o b FW ver (RF) V102
FW ver (BLE) v1.05 FW ver (BLE) V1.05 FW ver (BLE) V105
Ref. Dist. 30.000 m Ref. Dist. 30.000m Ref. Dist. 30.000m
Below Zero Range 0.000 m z Below Zero Range 0.000m Below Zero Range 0.000m
Minimum Meas, Distance 070 m Minimum Meas. Distance 0370 m Minimum Meas, Distance 0170 m Reced
Maximum Range Iom Maximum Range 30m Maximum Range 30m

(a) (b) (c)
Fig.4.3.2.1 Example of setting "Basic Configuration"

By taping "Basic Configuration" in Fig.4.3.2.1(c), the menu is displayed as shown
Fig.4.3.2.2. Tap “Apply” button to write the parameter values displayed screen.

€ Back Basic Configuration
Disp. Offset QL0000
Ref. Dist 30,000
Eelow Zaro Range 0.000

Minimum Meas. Distance 0170

Measurement Linit m<

Canes| Apply

Fig.4.3.2.2 Basic configuration menu (example)
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4.3.3 Measuring value

Once the connection to the device is completed on the "TKGauge" application, Start
reading measurement values. What kind of measured value is displayed can be changed
tapping the pull-down menu.

L4 1850 T00% > 18:50 100% #48

= TK Mobile Config TK Mobile Config

I

Grapt List Basic Grapt
(
v Level
Distance 8
Signal Amp.
Analog Qutput
Flow
- Temperature
Madel MW-10-NND-D30-4L Do ceves = wND-030-4L
S/M 000000 SIN 000000
FW ver (Ctrl) V115 FW ver (Ctrl) V115
FW ver (RF} vi02 FW ver (RF) V102
FW ver (BLE) v1.05 FW ver (BLE) V1.05
Ref. Dist. 30.000 m Ret. Dist. 30,000 m
Below Zern Range 0.000m ; Below Zero Range 0.000 m
Minimum Meas. Distance 0I70m Minimum Meas. Distance 0a70m
Maximum Range Iom Maximum Range 30m
L 18:50 1000 L 18:50 100
= TK Mobile Config — TK Mobile Config
sl Basic Grapf List Basic Frapf
Lewel & Lewel &
m m

28198

A nnn |

Level
v Distance

Mode! BW-10-H Signal Amp. A0-030-4L
SN 000000
FW wer (Ctrl) V1.1.5 Analog Output
FW ver [RF} vi02
FW ver [BLE) V105 Fiow
Ref. Dist. 30.000 m = i n
Below Zero Range 0.000 m % emperature m ’
Maximum Rangs aom Maximum Range aom

Fig.4.3.3.1 Basic menu during measurement (example)
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4.4 Parameters list

Table 4.4.1 Input value and default value of parameter list

Parameter Unit Value Default Value
(selectable)
Display Offset m -999.999 ~ 999.999 0.000
Ft -3280.836 ~ 3280.836
(selectable)
Reference Distance m 0.000 ~ 999.999 30.000
Ft 0.000 ~ 3280.836 98.425
(selectable)
Below Zero Range m 0.000 ~ 999.999 0.000
Ft 0.000 ~ 3280.836
(selectable)
m 0.000 ~ 999.999 Model 10m: 0.170
Model 15m: 0.170
Model 30m: 0.170
Model 50m: 1
Minimum Meas. Distance Model 100m: 1
Ft 0.000 ~ 3280.836 Model 10m: 0.557
Model 15m: 0.557
Model 30m: 0.557
Model 50m: 3.281
Model 100m: 3.281
Measurement Unit - rFr;[ m
Level
Analog Current Output Distance L
evel
Parameter Flow
Signal Amp.
High (22mA)
Alarm Output - Low (3.6mA) Hold (Last Value)
Hold (Last Value)
Alarm Delay S 1~ 120 120
. 0.0,3.6 ~ 22.0
Fixed Current Output mA * 0.0 means disable fixed current output. 0.0
Level, Distance : |Level,
(selectable) Distance :
m -999.999 ~ 999.999
Ft -3280.836 ~ 3280.836
Flow : (selectable) |Flow :
m3/D 0 ~ 2399976
m3/h 0 ~ 99999
m3/min 0 ~ 1666.65
m3/s 0 ~ 27.777
US Gallons/D 0 ~ 9999999
. US Gallons/h 0 ~ 9999999
Minimum Output US Gallons/min 0 ~ 440280.2 0.0
US Gallons/s 0 ~ 7338.003
Barrels/D 0 ~ 9999999
Barrels/h 0 ~ 628971.7
Barrels/min 0 ~ 10482.86
Barrels/s 0 ~ 174.714
Ft3/D 0 ~ 9999999
Ft3/h 0 ~ 3531431
Ft3/min 0 ~ 58857.19
Ft3/s 0 ~ 980.953
Signal Amp. : dB  [Signal Amp.: 0 ~ 200
Level, Distance : |[Level, Level,
(selectable) Distance : Distance :
Maximum Output m -999.999 ~ 999.999 30.000
Ft -3280.836 ~ 3280.836 98.425
Flow : (selectable) |Flow : Flow :
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m3/D 0 ~ 2399976 2400
m3/h 0 ~ 99999 100
m3/min 0 ~ 1666.65 1.667
m3/s 0 ~ 27.777 0.028
US Gallons/D 0 ~ 9999999 634009.875
US Gallons/h 0 ~ 9999999 26417.078
US Gallons/min 0 ~ 440280.2 440.285
US Gallons/s 0 ~ 7338.003 7.338
Barrels/D 0 ~ 9999999 15095.475
Barrels/h 0 ~ 628971.7 628.978
Barrels/min 0 ~ 10482.86 10.483
Barrels/s 0 ~ 174.714 0.175
Ft3/D 0 ~ 9999999 84755.195
Ft3/h 0 ~ 3531431 3531.467
Ft3/min 0 ~ 58857.19 58.858
Ft3/s 0 ~ 980.953 0.981
Signal Amp. : dB_ [Signal Amp.: 0 ~ 200 Signal Amp. : 100

Analog Output Lower mA 3.8 ~ 4.1 3.8

Analog Output Upper mA 19.0 ~ 20.5 20.5

Alarm Output Factor

No Receiving Echo
Device Failure
Both

No Receiving Echo

Primary Variable

Level
Distance
Flow

Signal Amp.

Level

Secondary Variable

Level

Distance

Flow

Signal Amp.

Electronic Temp.
Maximum Flow

Flow Ratio (%)

Elapsed Time from Start
Search Count

Elapsed Time from Final Search
Margin of Sensitivity

Distance

Tertiary Variable

Level

Distance

Flow

Signal Amp.

Electronic Temp.
Maximum Flow

Flow Ratio (%)

Elapsed Time from Start
Search Count

Elapsed Time from Final Search
Margin of Sensitivity

Flow

Quaternary Variable

Level

Distance

Flow

Signal Amp.

Electronic Temp.
Maximum Flow

Flow Ratio (%)

Elapsed Time from Start
Search Count

Elapsed Time from Final Search
Margin of Sensitivity

Signal Amp.

Fixed
Meas. Distance Output

(selectable)
m
Ft

0.000 ~ 999.999
0.000 ~ 3280.836

* 0.0 means disable fixed meas. distance

output.

0.0
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Flow Calc. Method

No Calc.

Weir JIS B8302
Weir JIS K0O094
Flume

User Defined

No Calc.

60°triangular weir
90°triangular weir

Weir Type - Rectangular weir 60°triangular weir
Full width weir
PF-01
PF-02
PF-03
PF-06
PF-09
PF-10
Flume Type ; ﬁgzgg PF-03
PF-30
PF-40
PF-50
PF-60
PF-70
PF-80
m3/D
m3/h
m3/min
m3/s
US Gallons/D
US Gallons/h
US Gallons/min
. US Gallons/s
Flow Unit - Barrels/D m3/h
Barrels/h
Barrels/min
Barrels/s
Ft3/D
Ft3/h
Ft3/min
Ft3/s
(selectable)
Waterway Width m 0.000 ~ 999.999 0.5
Ft 0.000 ~ 3280.836 1.64
(selectable)
Lack Height m 0.000 ~ 999.999 0.3
Ft 0.000 ~ 3280.836 0.984
(selectable)
Lack Width m 0.000 ~ 999.999 0.15
Ft 0.000 ~ 3280.836 0.492
Viscosity Coefficient m2/s 0.000 ~ 999.999 1
(selectable)
User Defined - Level m -999.999 ~ 999.999 0.000
Ft -3280.836 ~ 3280.836
(selectable)
m3/D 0 ~ 2399976
m3/h 0 ~ 99999
m3/min 0 ~ 1666.65
m3/s 0 ~ 27.777
) US Gallons/D 0 ~ 9999999
User Defined - Flow US Gallons/h 0 ~ 9999999 0.000
US Gallons/min 0 ~ 440280.2
US Gallons/s 0 ~ 7338.003
Barrels/D 0 ~ 9999999
Barrels/h 0 ~ 628971.7
Barrels/min 0 ~ 10482.86
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Barrels/s 0 ~ 174.714

Ft3/D 0 ~ 9999999

Ft3/h 0 ~ 3531431

Ft3/min 0 ~ 58857.19

Ft3/s 0 ~ 980.953
Point Number - 0 ~ 100 0
4mA Calibration mA 35 ~ 45 4.0
20mA Calibration mA 15.0 ~ 25.0 20.0

(selectable)
Offset Calibration m -1~ 1 0.000

Ft -3.28 ~ 3.28
Span Calibration - 05 ~ 1.5 1.0

(selectable)

m3/D -2399976 ~ 2399976

m3/h -99999 ~ 99999

m3/min -1666.65 ~ 1666.65

m3/s 27777 ~ 27.777

US Gallons/D -9999999 ~ 9999999

US Gallons/h -9999999 ~ 9999999

US Gallons/min  [-440280.2 ~ 440280.2
Flow Offset Calibration US Gallons/s -7338.003 ~ 7338.003 0.0

Barrels/D -9999999 ~ 9999999

Barrels/h -628971.7 ~ 628971.7

Barrels/min -10482.86 ~ 10482.86

Barrels/s -174.714 ~ 174.714

Ft3/D -9999999 ~ 9999999

Ft3/h -3531431 ~ 3531431

Ft3/min -58857.19 ~ 58857.19

Ft3/s -980.953 ~ 980.953
Flow Span Calibration - 0.01 ~ 2 1

(selectable)

m3/D 0 ~ 2399976

m3/h 0 ~ 99999

m3/min 0 ~ 1666.65

m3/s 0 ~ 27.777

US Gallons/D 0 ~ 9999999

US Gallons/h 0 ~ 9999999

US Gallons/min [0 ~ 440280.2
Flow Cutoff US Gallons/s 0 ~ 7338.003 0.0

Barrels/D 0 ~ 9999999

Barrels/h 0 ~ 628971.7

Barrels/min 0 ~ 10482.86

Barrels/s 0 ~ 174.714

Ft3/D 0 ~ 9999999

Ft3/h 0 ~ 3531431

Ft3/min 0 ~ 58857.19

Ft3/s 0 ~ 980.953
Averaging Time S 1~ 120 10
Median Filter S 0 ~ 120 0
Noise Table *1 dB 0 ~ 80 0
Noise Margin *1 dB 0~ 70 10
Device Status - 0x0000 ~ OxFFFF 0
Model Code - ex) MW-10-NN0-010-4L
Firmware Version (RF) |- ex) V1.0.0 —
Firmware Version (CTRL) |- ex) V1.0.1 -
Firmware Version (BLE) |- ex) V1.0.2 -
Configuration Changed -
Flag 0 1 0
Configuration Changed 0 ~ 65535 0
Counter
Last Configuration Date
(Year) - 0~ 99 0
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Last Configuration Date

(Month) 1~12 !
Last Configuration Date 1 ~ 31 1
(Day)
ASCII String
Product Tag - *Only upper case alphabetic characters  |---
can be entered.
ASCII String
Descriptor - *Only upper case alphabetic characters  |---
can be entered.
ASCI!I String
Message - *Only upper case alphabetic characters  |---
can be entered.
ASCII String
Long Tag - * Alphanumeric characters can be
entered.
Multidrop Mode *2*3 |- o OFF
Device Number *2 - 0 ~ 63 0
Preamble Number - 5 ~ 20 5
OFF
Slow Search - ON ON
Search Delay s 1 ~ 120 120
Max Echo .
Surface Detect Mode - First Echo First Echo
(selectable)
Valid Window m 0.000 ~ 999.999 0.4
Ft 0.000 ~ 3280.836 1.312
Double Bounce - OFF ON
ON
(selectable)
m Model 30m:  -30.000 ~ 999.999
Model 50m:  -50.000 ~ 999.999
Double Bounce Offset *1 Model 100m: -100.000 ~ 999.999 0
Ft Model 30m: -98.425 ~ 3280.836
Model 50m :  -164.042 ~ 3280.836
Model 100m : -328.084 ~ 3280.836
(selectable)
Double Bounce Window [m 0.000 ~ 999.999 0.1
Ft 0.000 ~ 3280.836 0.328
OFF
BLE - ON ON
Disable .
BLE Broadcast Enable - Enable (unselectable) Disable
9600
19200 (unselectable)
BLE Baudrate bps 38400 (unselectable) 9600
115200 (unselectable)
BLE Advertising Interval |- 32 ~ 16384 2304
- } 0 ~ 180
BLE Advertising Timeout (s 0: No timeout 0
+4
+3
0
-4
BLE Txpower dB 2 0
-16
-20
-30
-40
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*1 Note that attempting to set this value outside this range will result in the device fails to work properly.
*2 When installing with multi-drop for HART communication, proceed Multidrop Mode and Device Number
setting by using "Peer to Peer (multi-drop mode OFF)" connection before install at site. Device Number
must be different from other devices.

*3 When Multidrop Mode is ON, the analog current output value will be 4mA (fixed output) regardless of
Fixed Current Output setting and Analog Current Output Parameter.

4-30



Chapter 5 Technical data

5.1 General specifications

Table 5.1.1 General specifications

Measurement principle | Operating frequency 77~81GHz
Measuring principle FMCW Radar
Emitted HF power Power MAX +10dBm
Peaks EIRP MAX +34dBm/50MHz
Average EIRP MAX -3dBm/MHz
Beam angle Model 10m
Model 15m | 6°
Model 30m
Model 50m 3
Model 100m
Update time 1s ™1
Start-up time <5s
Tracking rate for Level change Max 2.5m/s
Maximum power consumption (Reference value) | < 1W
MW-10 3.6~22mA
5.0mA typ.
Current consumption (Power supply: DC12V +25°C)
MW-11 6.0mA max.
(Power supply: DC10.5~36V,
Full temperature range)
Repeatability 1Tmm

Temperature drift

10mmp-p and £=3mm / max 10K

Measuring range

Model 10m | 0.17~10m

Model 15m | 0.17~15m

Model 30m 0.17~30m

Model 50m 1~50m

Model 100m | 1~100m

Deviation *2
(Calm liquid surface)

Model 10m | £2mm (0.17~10m)

Model 15m | #2mm (0.17~15m)

Model 30m | £=2mm (0.17~30m)

+2mm (1~10m)

Model S0m | 629%RD (10~50m)
+2mm (1~10m)
Model 100m | ., 629%RD (10~100m)
Material Body PBT-GF30
Seal (O ring) VMQ (silicone rubber) or EPDM
Antenna PTFE
Cable gland Nylon 66
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Weight

Model 10m
Model 15m
Model 30m

Approx. 500g

Model 50m
Model 100m

Approx. 700g

Power

Operating voltage

MW-10

DC12~36V

MW-11

DC10.5~36V

Analog current output
(MW-10 only)

Current output

3.8~20.5mA

Resolution

0.4pA

Alarm output

Hold, Low(3.6mA), High(22mA)

Temperature drift

+0.05%FS/10K(16mA) and +0.5%FS

Digital output Communication MW-10 HART *3
protocol
MW-11 RS-485
Resolution 1mm
Fastest output cycle 1s
Display None
Environment Target object Liquid *4
Target temperature 0 ~ +50C

Pressure resistance

Atmospheric pressure

Ambient temperature

-20 ~ +60C

Humidity

Up to 95%RH (non-condensation)

Altitude above sea
level

UP to 5000m

Surge immunity

COM 4kV / Dif 2kV

Storage and transport temperature

-40 ~ +85C

Vibration resistance

1G(9~200Hz)

Wiring port

Standard of screw

1 place (M20 x 1.5)

Connection cable
outer diameter *5

®6.5~12.5mm

Protection degree

(IEC 60529)

IP66/67 IP68 (water depth 10m / 24hours)

Dimensions

10m model
15m model
30m model

131(L) x 97(W) x 170(H)

50m model
100m model

133(L) x 101(W) x 236(H)

Color

Gray and Blue

Packing

Carton

*1 Update time will be changed to 2 seconds in cases of DC15V or less of operating voltage.

(MW-10 only)

*2 The offset can be occur by installation. This offset can be compensated by the adjustment.
Please adjust the parameter “Offset Calibration” as necessary.

*3 Early MW-10 has not been conformed to the HART standards depending on the date manufactured.
HART-compliant device is signed "HART" is included in signal output on the type label.

*4 In cases that target object excepts water, the maximum measurement may become shorter then
specification according to properties of liquid. Another factor is that the deviation is possible to
degrade then specification.

*5 In case of using the pre-mounted cable gland.
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5.2 Optional specifications
1) Mounting bracket: No settings or choose the two materials. (SUS304 or SUS316L)
2) CD-R: Configuration software.

Table 5.2.1 Optional specifications
Mounting bracket Select one of the following:
Unnecessary
Stainless steel such as SUS304
Stainless steel such as SUS316L
CD-R Configuration software

5.3 Model code table

Table 5.3.1 Model code table

Model code Output L Measurement range Remarks
or Communication protocol
4-20mA
MW-10-NNO0-010-4L HART *6 Max. 10m
4-20mA
MW-10-NN1-010-4L HART *6 Max. 10m CE
4-20mA
MW-10-NNO-015-4L HART *6 Max. 15m
4-20mA CE
MW-10-NN1-015-4L HART *6 Max. 15m
4-20mA
MW-10-NNO-030-4L HART *6 Max. 30m
4-20mA CE
MW-10-NN1-030-4L HART *6 Max. 30m
4-20mA
MW-10-NNO-050-8L HART *6 Max. 50m
4-20mA CE
MW-10-NN1-050-8L HART *6 Max. 50m
4-20mA
MW-10-NNO-100-8L HART *6 Max. 100m
4-20mA CE
MW-10-NN1-100-8L HART *6 Max. 100m
MW-11-NN0-010-4L RS-485 Max. 10m
MW-11-NN1-010-4L RS-485 Max. 10m CE
MW-11-NNO0-015-4L RS-485 Max. 15m
MW-11-NN1-015-4L RS-485 Max. 15m CE
MW-11-NNO-030-4L RS-485 Max. 30m
MW-11-NN1-030-4L RS-485 Max. 30m CE
MW-11-NNO0-050-8L RS-485 Max. 50m
MW-11-NN1-050-8L RS-485 Max. 50m CE
MW-11-NNO0-100-8L RS-485 Max. 100m
MW-11-NN1-100-8L RS-485 Max. 100m CE

*6 HART-compliant device only.
HART-compliant device is signed "HART" is included in signal output on the type label.
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5.4 Dimensions(mm) and Material

Case
(131

) Temminal cover

Material : PBT-GF30
\ (97)

(110)

(85)

(153)

| Material: PBT-GF30
\ﬂ N 4

Cable gland
Material: Nylon 66

Label

i
s

7
(12)

E Mounting bracket (Option)
Material : SUS304 or SUS316L

/\ Hexagon socket head cap screw (M6x1.0)

Antenna

Material : PTFE MS58x1

Material : SUS304 or SUS316L

Retaining ring
Material : PBT-GF30

5

Fig.5.4.1 Model 10m / Model 15m / Model 30m dimensions

Mounting holes

(85)
® &
g| | LI
imNTn
@ &
60

[~

g

Fig.5.4.2 Installation dimensions for Model 10

m / Model 15m / Model 30m (Reference)




Case

Temminal cover

Material: PBT-GF30

(0]

a
(236)
(153)

(110)

(85)

(83)

Material: PBT-GF30

| e Cable gland
Material: Nylon 66

Label

Mounting bracket (Option)
Material: SUS304 or SUS316L

Hexagon socket head cap screw (M6x1.0)
Material: SUS304 or SUS316L

Antenna
Material: PTFE

(¢ 100.5)

Adapter

Material: PBT-GF30
Retaining ring
Material: PBT-GF30

Fig.5.4.3 Model 50m / Model 100m dimensions

(85)
&7 |
g M RE
N A
® @
K 102.5 S
A |

Mounting holes

Fig.5.4.4 Installation dimensions for Model 50m / Model 100m (Reference)

5-5



In case of preparing your own mounting bracket for installation, please refer to Fig.5.4.5.
For installation method, please refer to Chapter 2 Mechanical Installation 2.2 Installation Method of
Level gauge.

(t=2.0)

2.2 28

l'_!_y

R27.7 +0.2/0.0

Fig.5.4.5 Installation dimensions for mounting bracket
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Chapter 6 Measurement principle

6.1 Measurement principle

The MW-10/MW-11 sends a signal with a continuously varying frequency towards the liquid surface.
When the reflected signal returns to the antenna, it is mixed with the outgoing signal.

Please refer to Fig. 6.1.1 for the measurement principle.

MW-10
MW-11

. Ta s ———— Send Radar
i hBl A Frequency —— — — — - Receive Radar

r 8 A
|
a
|
i

Af

L

-
3
)

\4 A ‘
Liquid surface

At

Fig. 6.1.1 Measurement principle

Since the gauge continuously changes the frequency of the transmitted signal, there will be a difference
in frequency between the transmitted and the reflected signals.

The gauge mixes the two signals, resulting in a low frequency signal which is proportional to the
distance to the liquid surface. This signal can be measured very accurately allowing fast, reliable and
accurate level measurements.
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Chapter 7 Digital Communication (MW-11)

7.1 Protocol

Standard RS-485

Com Method Two-way half-duplex communication
Synchro Start-Stop synchronization

Baud rate 1200 bps

Data Bit 8 bit

Parity Odd

Start Bit 1 bit(0)

Stop Bit 1 bit

Flow Control None

7.2 Communication Flow (exchange message)

Master Slave
(System side) (MW-11)

Request of port-open (*1)

Request of port-open
will be required first time
once only.

Open the communication port

Request of “Process Value”

A 4

Reply of “Process Value”

g
N

((

Request of “Process Value”

Y

Reply of “Process Value”
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7.3 Data Format
The example of byte data per message is as below, when using the device of the parameter "Device
Number" 0. Please ignore “Undefined value” which may change its byte in accordance with situation.

7.3.1 Request of “Port-Open” (5 bytes : excluded 0xFF)

FF FF FF ... FF 00 00
| |
B C

A D E
Item Byte Description
A 5-20 Preamble number of transmission data (*)
B 1 Start byte
C 1 MSB bit which indicates primary master including address info.

Note: The default value of commissioning software “MWConfig” is
secondary master.
Note: The value is "0x00" for secondary master.

D 2 Fixed for “Port-Open” request
E 1 Check sum (lower 1 byte of XOR addition value from all data B-D)

Note: The value is “0x82” for primary master.
Note: The value is "0x02" for secondary master.

(*) The number of Preamble can be variable between 5-20 (Default: 5 byte for MW-11 / 7 byte for
MD-10)
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7.3.2

Reply of “Open Communication port” (29 bytes: excluded 0xFF)

FF FF FF ... FF|06 00 18{|00XX

A

B C D E

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

F G

Item

Byte

Description

Undefined

The 15t byte of the data is the next byte, started after 3 or more
continuous bytes of OxFF.

Note: The number of preambles received may vary depending on
communication conditions. (*)

The 15t byte of the data

MSB bit which indicates primary master including address info.

Note: Ignore, if it is not matched.

Note: The default value of commissioning software “MWConfig” is
secondary master.

Note: The value is "0x00" for secondary master.

Fixed for “Open communication port”
The second byte indicates the subsequent data length (excluding the
checksum).

Status Info

Higher 1 byte :
Note: Normally 0x00, otherwise it means communication error.

[Bit7] On, when any error occurs between Bit0 ~Bit6
[Bit6] On, when parity error occurs

[Bit5] On, when over run error occurs

[Bit4] On, when flaming error occurs

[Bit3] On, when check sum error occurs

[Bit2] Not in use

[Bit1] On, when overflow of receiving buffer occurs
[Bit0O] Not in use

Lower 1 byte :

[Bit7] On, when device error occurs
[Bit6] On, when any parameters change
[Bit5] On, when cold start-up

[Bit4] On, when used in extension status

22

Information including "Model type, Model Number and Serial Number"
for setting in request/response of "Process Value".

2d - 3rd pyte: Model Type (**)
6" byte: Device Revision
10t - 12 byte: Serial Number

G

1

Check sum (lower 1 byte of XOR addition value from all data B-F)

(*) Default: 5 byte for MW-11 & MD-10
(**) Model Type: MD-10: OXEO OxBF / MW-11: OxE6 0x05
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7.3.3 Request of “Process Value” compatible protocol for MD-10 format (9 bytes : excluded 0xFF)

FF FF FF ... FF g o v o4 00] [+

A B C D E
Item Byte Description
A 5-20 Preamble number of transmission data (*)
B 1 Start byte
C 5 Information including MSB bit which indicates primary master,

Model Type and Serial No. (Information to identify the device)

Note: The default value of commissioning software “MWConfig” is
secondary master.

15t byte: Information including Master Type

+ Model Type (2" byte of item “F” in section 7.3.2) (**)
2" byte: Model Type (3" byte of item “F” in section 7.3.2) (**)
3 pyte: 10" byte at item “F” for “Open Communication port”
4t pyte: 111 byte at item “F” for “Open Communication port”
51 byte: 12t byte at item “F” for “Open Communication port”

Note: Model type, serial number varies depending on the device.

Note: 13 byte defines as 1%t byte of item “F” (22 bytes)

Note: The value of 15t - 2" byte is different from model type in section 7.3.2.
- The value is "OxAB" "0x05" for primary master (MW-11).
- The value is "0x26" "0x05" for secondary master (MW-11).

D 2 Fixed for “Request of Process Value”
E 1 Check sum (lower 1 byte of XOR addition value from all data B-D)

(*) The number of Preamble can be variable between 5-20 (Default: 5 byte for MW-11 / 7 byte for
MD-10)

(**) Model Type: MD-10: 0xEO OxBF / MW-11: OXxE6 0x05
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7.3.4

Reply of “Process Value” compatible for MD-10 format (39 bytes : excluded 0xFF)

FF FF FF- FF 86 *%k kk kk kk k% 941E OO XX *%k kk k% k% *%k Kk kk k%

A

B C D E F G

XX XX XX XX XX XX XX XX XX XX XX XX ok XXXXOXX XX

H I J K

Item

Byte

Description

Undefined

The 15t byte of the data is the next byte, started after 3 or more
continuous bytes of OxFF.

Note: The number of preambles received may vary depending on
communication conditions. (*)

Start byte

al|—

Information including MSB bit which indicates primary master,
Model Type and Serial No. (Information to identify the device)

Note: The default value of commissioning software “MWConfig” is secondary
master.

1st byte: Information including Master Type

+ Model Type (2" byte of item “F” in section 7.3.2) (**)
2" pyte: Model Type (3™ byte of item “F” in section 7.3.2) (**)
3 byte: 10" byte at item “F” for “Open Communication port”
4t pyte: 111 byte at item “F” for “Open Communication port”
5% byte: 12t byte at item “F” for “Open Communication port”

Note: Model type, serial number varies depending on the device.

Note: 15! byte defines as 1%t byte of item “F” (22 bytes)

Note: The value of 1%t - 2" byte is different from model type in section 7.3.2.
- The value is "0xA6" "0x05" for primary master (MW-11).
- The value is "0x26" "0x05" for secondary master (MW-11).

Fixed for “Reply of Process Value”
The second byte indicates the subsequent data length (excluding the
checksum).
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Status Info

Higher 1 byte :
Note: Normally 0x00, otherwise it means communication error.

[Bit7] On, when any error occurs between Bit0 ~Bit6
[Bit6] On, when parity error occurs

[Bit5] On, when over run error occurs

[Bit4] On, when flaming error occurs

[Bit3] On, when check sum error occurs

[Bit2] Not in use

[Bit1] On, when overflow of receiving buffer occurs
[BitO] Not in use

Lower 1 byte :

[Bit7] On, when device error occurs
[Bit6] On, when any parameters change
[Bit5] On, when cold start-up

[Bit4] On, when used in extension status

Process Value 1 (Measuring data as Level in meter) (***)

Process Value 2 (Measuring data as Distance in meter) (***)

I ®|m

Another information relates with measurement

1-4 byte: Spare slots (Not in use)
5-8 byte: Flow calculation value
9-12 byte: Analog output value (Not in use with MW-11)

Process Value 3 (Signal strength in dB) (***)

Another information relates with measurement

1-2 byte: Internal Temp

K

1

Check sum (lower 1 byte of XOR addition value from all data B-J)

(*) Default: 5 byte for MW-11 & MD-10
(**) Model Type: MD-10: OxEO OxBF / MW-11: OXE6 0x05
(***) IEEE754 single precision floating format (Radix: 2/ big-endian)
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7.3.5

Request of “Process Value” for MW-11 format (9 bytes : excluded 0xFF)

FF FF FF ... FF g o w96 00)] [+

A

B C D E

Item

Byte

Description

5-20

Preamble number of transmission data (*)

-_—

Start byte

Information including MSB bit which indicates primary master,
Model Type and Serial No. (Information to identify the device)

Note: The default value of commissioning software “MWConfig” is secondary
master.

15t byte: Information including Master Type

+ Model Type (2" byte of item “F” in section 7.3.2) (**)
2" byte: Model Type (3" byte of item “F” in section 7.3.2) (**)
3 byte: 10" byte at item “F” for “Open Communication port”
4t pyte: 111 byte at item “F” for “Open Communication port”
51 byte: 12t byte at item “F” for “Open Communication port”

Note: Model type, serial number varies depending on the device.

Note: 13 byte defines as 1%t byte of item “F” (22 bytes)

Note: The value of 15t - 2" byte is different from model type in section 7.3.2.
- The value is "OxAB" "0x05" for primary master (MW-11).
- The value is "0x26" "0x05" for secondary master (MW-11).

D

2

Fixed for “Request of Process Value”

E

1

Check sum (lower 1 byte of XOR addition value from all data B-D)

(*) The number of Preamble can be variable between 5-20 (Default : 5 byte for MW-11/ 7 byte
for MD-10)
(**) Model Type: MD-10: 0xEO 0xBF / MW-11: OXE6 0x05
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7.3.6

Reply of “Process Value” for MW-11 format (35 bytes : excluded 0xFF)

FF FF FF . FF 86 *%k kk kk kk k% 96 1A||00 XX *%k kk kk k% *%k kk k% k%

A

B C D E F G

XX XX XX XX XX XX XX XX XX XX XX XX i XX XX

H I J K

Item

Byte

Description

Undefined

The 15t byte of the data is the next byte, started after 3 or more
continuous bytes of OxFF.

Note: The number of preambles received may vary depending on
communication conditions. (*)

Start byte

gl —

Information including MSB bit which indicates primary master,
Model Type and Serial No. (Information to identify the device)

Note: The default value of commissioning software “MWConfig” is secondary
master.

1t byte: Information including Master Type

+ Model Type (2" byte of item “F” in section 7.3.2) (**)
2" byte: Model Type (3™ byte of item “F” in section 7.3.2) (**)
3 pbyte: 10" byte at item “F” for “Open Communication port”
4t pyte: 11t byte at item “F” for “Open Communication port”
5% byte: 12t byte at item “F” for “Open Communication port”

Note: Model type, serial number varies depending on the device.

Note: 15! byte defines as 1%t byte of item “F” (22 bytes)

Note: The value of 15t - 2" pyte is different from model type in section 7.3.2.
- The value is "OxA6" "0x05" for primary master (MW-11).
- The value is "0x26" "0x05" for secondary master (MW-11).

Fixed for “Reply of Process Value”
The second byte indicates the subsequent data length (excluding the
checksum).
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Status Info

Higher 1 byte :
Note: Normally 0x00, otherwise it means communication error.

[Bit7] On, when any error occurs between Bit0 ~Bit6
[Bit6] On, when parity error occurs

[Bit5] On, when over run error occurs

[Bit4] On, when flaming error occurs

[Bit3] On, when check sum error occurs

[Bit2] Not in use

[Bit1] On, when overflow of receiving buffer occurs
[BitO] Not in use

Lower 1 byte :

[Bit7] On, when device error occurs
[Bit6] On, when any parameters change
[Bit5] On, when cold start-up

[Bit4] On, when used in extension status

Process Value 1 (Measuring data as Level in meter) (***)

Process Value 2 (Measuring data as Distance in meter) (***)

IO

Another information relates with measurement

1-4 byte: Spare slots (Not in use)

5-8 byte: Flow calculation value

9-12 byte: Analog output value (Not in use with MW-11: Reserve for
Analog output value used by MW-10)

Process Value 3 (Signal strength in dB)

NN

Another information relates with measurement

1-2 byte: Internal Temp

K

1

Check sum (lower 1 byte of XOR addition value from all data B-J)

(*) Default: 5 byte for MW-11 & MD-10
(**) Model Type: MD-10: OxEO 0xBF / MW-11: OXE6 0x05
(***) IEEE754 single precision floating format (Radix: 2/ big-endian)
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7.4 Timing for response
MW-11 will respond the reply data within 256ms after receiving the request.

7.5 Communication error
In case of communication error occurs, retry the request accordingly.

7.6 Abnormality judgment

In case that the device can not detect liquid surface reflection, “Process Value 3” (Signal strength in dB)
will be output as 0 (zero).

Whenever “Process Value 3” indicated as 0 (zero) except start-up period, consider this an "abnormality
(signal not detected)".

7.7 Product Identification
In case that need to identify the Model, refer to the Model Type which info in the Reply of "Open
Communication port".

Model Request Preamble | Reply Model Type
Q'ty Preamble Q'ty (*)

MD-10 7 (Default) 5 (Default) OxEO OxBF

MW-11 5 (Default) 5 (Default) OxE6 0x05

(*) The number of preambles received may vary depending on communication conditions.
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Chapter 8 Maintenance and inspection

8.1 Maintenance and inspection

/\ WARNING

When performing maintenance or inspections, stop the power supply to the equipment. If these
measures are not taken, electrical shocks may occur.

Although maintenance of the equipment is generally not required, be aware of the following.

(1) Wipe away any dirt on the transmitter with a soft cloth. Do not use paint thinner or other chemical
products.

(2) Inspect and clean the labels to ensure readability. Contact the nearest distributors in your area
when labels have dirtied or peeled off.

(3) Do not subject the equipment to shocks and impacts.

8.2 Maintenance and inspection for peripheral

Note the following.

(1) Do not handle the wire roughly. It may cause the loose connection or breaking wire.

(2) As to the maintenance and inspection of the peripherals, please refer their operating manuals.

8.3 Lifetime of components

The equipment has components with operational life expectancies. Periodic inspection of these
components is recommended. Please contact the nearest distributors in your area of the manufacturer
when any component replacement is required.

Sealing parts:
The lifetime of the sealing parts used in this equipment may be varied by site conditions. It is
recommend to conduct periodical maintenance and check by authorized service engineers.
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Chapter 9 Dismounting

9.1 Dismounting step

/\ WARNING

Before dismounting, be aware of dangerous conditions such as e.g. pressure in the vessel, high
temperatures, corrosive or toxic products efc.

Take note of chapters Chapter 2 Mechanical Installation and Chapter 3 Electrical Installation and
carry out the listed reserve order.

9.2 Disposal
In EU area, do not dispose this equipment as household waste, please contact with the nearest
representatives. (WEEE directive 2012/19/EU)

Materials: Refer to Chapter 5 Technical data.
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Appendix A
DECLARATION OF CONFORMITY

EU DECLARATION OF CONFORMITY (SIMPLIFIED)

Hereby, TOKYO KEIKI INC., declares that the Radio equipment type MW-10-NN1, MW-11-NN1
are in compliance with Directive 2014/53/EU. The full text of the EU declaration of conformity is
available at the following internet address:
https://www.tokyokeiki.jp/e/products/detail.html?pdid=342
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