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Introduction

Thank you for purchasing the PT3 TLV Pocket TrapMan pocket-size diagnostic instrument.

When the product is delivered, before doing anything else, check the specifications and
external appearance to make sure nothing is out of the ordinary. Also be sure to read
this manual carefully before use and follow the instructions to be sure of using the product

properly.
To ensure safe and correct use of this product, be sure to observe the safety precautions listed

in this manual as they relate to installation, operation, maintenance and repair of the product.
Please keep it in a safe place for future reference.

TLV accepts no responsibility for incorrect use of the product by the customer or any third-
party, malfunction occurring during use, other defects and any damage caused by this product,
excluding cases in which it is under obligation to pay reparations by law.

This product has undergone strict quality management and product inspection before being
shipped from the factory. However, in the event of malfunction or defects, please contact your
local TLV representative or the TLV customer service center.

This instruction manual and product are subject to modification without notice, for the purpose
of improvement.

Unauthorized reprinting or reproduction, in whole or in part, of this instruction manual or
product is strictly prohibited.




Safety considerations

Read the safety precautions carefully and follow the instructions to ensure proper use of the
device.

The precautions listed in this manual are designed to ensure safety and prevent personal
injury to yourself and others as well as equipment damage. For situations that may occur as a
result of erroneous handling, three different types of cautionary items are used to indicate the
degree of urgency and the scale of potential danger and damage: DANGER, WARNING and
CAUTION. All three types of cautionary items are important for safety; be sure to observe all
of them. To ensure using the device safely, be sure to read the instruction manual (safety and
explosion-proof requirements).

Cautionary items and definitions

n Warning
Indicates that there is a potential threat of death or serious injury

Caution
Indicates that there is a possibility of injury or equipment/product damage

General Precautions

Charging Precautions

Warning
A DO NOT charge the battery with anything other than the device. Failure to observe this
precaution could result in excessive heat generation or fire.

Warning
A After charging is complete, disconnect the USB cable from the device. Failure to do so may
result in heat generation or fire.

N



Warning
A DO NOT plug or unplug the charger with wet hands. Failure to observe this precaution could
result in electrocution.

Warning
A DO NOT charge the battery in hazardous areas. Failure to observe this warning may result in
explosion, fire or injury.

Battery Precautions

Warning

DO NOT use the battery in the case of any abnormalities such as battery fluid leakage,
unusual odors, battery overheating, discoloration or deformation, etc. Failure to observe
these precautions may result in damage to the device, fire or burns.
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Warning
If battery fluid leaks and comes into contact with the body, rinse immediately. There is
danger of resultant damage to the skin. Immediately rinse any battery fluid off with clean water.

Caution
Be sure to charge the battery regularly. If the device is not used for a long time with the battery
installed, fully charge the battery once a month. The battery will deteriorate and become unusable.

Caution

DO NOT remove the battery from the device. Water resistance may be impaired. If the battery
has deteriorated and needs to be replaced, send it to TLV.

Caution

Return unnecessary batteries to your local TLV office or distributor either before or after
use of the battery, insulating the contact terminals with tape or dispose according to your
company regulations.

Usage/Storage Precautions

-
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Warning
DO NOT operate the device with wet hands. Do not plug or unplug the charger with wet hands.
Failure to observe this precaution could result in electrocution.

Caution

This device is explosion-proof certified. The explosion-proof marking is indicated on the
device nameplate. The device should be used by trained personnel with knowledge of the
hazardous locations/classifications.

Caution

DO NOT allow any foreign matter to enter the device. In areas with small foreign matter such
as metal dust, use the device after taking measures to prevent foreign matter entering the device.
Failure to observe this precaution could result in fire or malfunction.

Caution

Surface temperature measurement range is -40 to 350 °C. If an object with a surface
temperature of 350 °C or higher is measured, the probe tip or internal parts may be damaged.
If the surface temperature is expected to exceed 350 °C, stop measuring.

Caution
DO NOT drop the device or otherwise subject it to strong impacts. Doing so may cause
damage, malfunction, battery ignition or burns.

Caution

DO NOT leave the device in areas that will become very hot. Do not leave device where it will
be exposed to direct sunlight or in areas that will become very hot, such as interiors of cars, near
heating equipment, etc. This may cause the device to malfunction or fail.

Caution

DO NOT use sharp objects such as pens to operate the buttons. This may damage the
buttons.

Caution

DO NOT place any part of the device other than the tip of the probe against a hot location.
Failure to observe this precaution could result in malfunction.

Caution
DO NOT drag the tip of the probe across the surface of the object being measured. Failure to
observe this precaution could result in malfunction.




Caution
A DO NOT leave the device in places subject to excessive dust and strong vibrations. Failure
to observe this precaution could result in malfunction.

Caution

DO NOT remove the temperature sensor from the tip of the probe. Forcibly removing the
sensor may cause malfunction.

e

Caution

Return the unnecessary device to your local TLV office or distributor for disposal, or
dispose according to your company regulations.
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Precautions related to Site Inspections

Warning
DO NOT operate the device while walking. Failure to observe this precaution could lead to
accidents such as tripping or collisions.

Warning

Take measures to prevent getting caught in rotating machinery. When passing by or working
near rotating machinery, take measures to prevent the strap, earphone cord, clothing etc. from
getting caught in the machinery. This may result in accident or injury and damage to the device or
equipment.

Warning
Before using the product, make sure to take measures to prevent burns. Take measures to
prevent burns from accidentally touching hot piping.

Caution
Turn down the volume first when using earphones. Using earphones when measuring in
locations with strong vibrations may result in hearing loss.
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No. Description No. Description
1 Explosion-proof requirements 4 Cap
2 Quick guide 5 Hex key
3 Pocket TrapMan PT3




Principles of operation

Generation of ultrasonic sound (steam trap and valve)

When fluid leaks through the seat in a steam trap (hereinafter referred
to as "trap") or valve, it emits ultrasonic sound (a). (Ultrasonic refers to
the very high-frequency range of sound that is above the threshold of

human hearing.) .-
Since this ultrasonic sound is generated by an amount of leakage ll

that would otherwise be too small to be noticed by human perception,
checking for ultrasonic sound enables the detection of deteriorated
steam traps or valves at a very early stage. a

S .
» Trap inspections are for steam traps only.

» Valve inspections apply only to valves installed on piping for applicable fluids such as steam, air
and other gases.

Ultrasonic intensity and steam leakage correlation

There is a correlation between the intensity of the ultrasonic sound

generated by a leak and the amount of steam leakage. %gg
The device judges the trap or valve operational condition by measuring §3 &
the intensity of the ultrasonic sound and comparing it with a standard 5°¢
set of precisely measured values obtained from experimentation. Amount of leakage

Ultrasonic shock pulse generation (bearing)

Shock pulses (a) are generated whenever two metals collide. For
bearings, they are generated from contact between the races due to
insufficient lubrication or damage from wear.

As there is a correlation between the intensity of the shock pulse
generated, the degree of damage and the velocity of the contact
(rotation frequency/shaft size), the operational condition of a bearing
can be determined by measuring the intensity of the shock pulse.

Surface temperature measurement (steam trap, valve, bearing)

The device can measure surface temperature (a) and ultrasonic sound
(b) simultaneously. Temperature data can be used to detect blockages
in steam traps and to help determine the condition of bearings.




Functions and features

Trap inspection

PT3 automatically inspects the steam trap and makes a judgement estimate regarding the
basic operational condition (Good, Caution, Leak, Leak/L, Leak/S, Blocked, Low Temp., Fall
adj.-H, Fail adj.-L).

Note

S Automatic inspection for Fail adj.-H and Fail adj.-L are only available for temperature control traps.
Automatic inspection for Leak/L and Leak/S is only available when one of TLV's major models
is selected. Ideal for systems where detailed steam trap management is not implemented, or for
daily inspections of critical systems between annual steam trap surveys. Using the device for daily
inspections is an effective way to determine whether maintenance is required or not.

Valve seal inspection

The device simultaneously measures vibrations and the surface temperature and
automatically inspects the valve and makes a judgement estimate regarding the condition of
the valve’s seal (Good/Caution/Leak). The device is effective for determining whether a valve
is properly closed.

Bearing deterioration inspection

The device is effective for collecting the data regarding a bearing’s operational characteristic.
Bearing deterioration (lack of lubricant, bearing wear, etc.) can be determined based on the
collected data.

Note
S Structural faults in rotating machinery, such as misalignment and unbalance, cannot be detected.

User-defined inspection

Measurement data (vibration and surface temperature values) for inspection items selected by
the user (excluding steam traps, valves, and bearings) can be collected. The item names can
be changed using CMRecorder.

Audio monitoring

Average values of temperature and acceleration level can be measured simultaneously while
listening to sound via Bluetooth earphones.

Compatible with mobile app
Data management and reporting are available via CMRecorder.

Measurements begins and stops automatically

Measurements begin automatically when the probe is pressed against the measurement
surface. Measurements stop after a certain amount of time has elapsed. In Bearing mode,
measurements also stop automatically when the probe is removed from the measurement
surface.

Data stored in memory

Inspection data is automatically stored in memory after each measurement. The device
has the following inspection modes: “Trap”, “Valve”, “Bearing”, and “User-defined” mode. A
maximum of 3,000 records can be recorded for each mode.
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Components, features and functions

Hardware
B C
A
J
H
[
A | Battery cover —
B |Probe Press and hold the tip of the probe against the measurement surface
to detect internal abnormalities.
C |[Cap Protects the probe when in storage or not in use with a heat
resistance up to 120 °C.
D |Display Shows the modes of operation and measurement results.
E |Directional buttons Move the cursor up, down, left and right.
F  ENT button Used for turning the device on, screen transfer, confirmation of the
input value.
G |LED indicator Display status of the present measurement by being lit or by flashing.
H |RFID tag reader Place the reader close to the tag to scan the information.
| |Strap hole Attach the strap as necessary.
J |USB type C connector |When not in use, make sure to close the connector cover.

11



Names and functions of icons displayed on the home screen

3 456 7

12:34 ]k 50%
Audio Monitoring
RFID reader
Data
Settings
Power OFF
1—2025/01/01

No. Description
1 Date
2 Menu
3 Time
4 This icon is displayed when earphones are connected with Bluetooth.
5 This icon is displayed when a device is connected to CMRecorder.
6 Battery charge indicator
7 Battery percentage indicator
Menu item Description
Inspection Used to perform inspections.

Audio monitoring

Used to measure ultrasonic sound. Average values of temperature and
acceleration level can be confirmed simultaneously.

RFID reader Used to read RFID tags (only when the device is connected to
CMRecorder).

Data Search and display data stored on the device.

Settings Used to set various items.

Power off Turn off the device.

12




Getting started

Preparing for inspection

Before starting the inspection, you should prepare the hardware with the procedures indicated
by the graphics below. When charging begins, the power turns on automatically.

Charging Power ON Initial settings

2 = b = L
3

Bluetooth Charging
communication completed

¢ Uy o O

Bluetooth communication is available when CMRecorder (data management app for mobile
devices) is used.

Inspection

Note

S When the device is started for the first time, the language selection, measurement unit, and date &
time settings screen are displayed. Set each item by referring to the explanation described in the
"Setting details" section.

Charging the battery

c Caution

» The ambient temperature during the charging process should be between 0 to 40 °C.

» To prevent battery deterioration the battery should be fully charged once a month even if it is not
used for an extended period of time.

» Make sure to use a USB-IF certified type-C cable.

a

b — Inspection

¢ — Audio Monitoring

d — RFID reader

Settings
Power OFF
2025/01/01

1. Use a USB type-C cable for charging the battery.

2. The LED lights up red while battery is being charged. The LED lights up green when the
battery is fully charged.

3. Charging status (a) is displayed on the home screen while charging the battery. Items
[Inspection] (b), [Audio monitoring] (c), [RFID reader] (d) are unavailable while the battery
is charging.

4. After charging is complete, disconnect the USB cable from the device.

13



Turning the device on

Press and hold the [ENT] button for 3 seconds to turn on the power. (Front light turns on.)
After the start up screen is displayed, the display moves to the home screen.

Note
When two years have passed since the activation date, a recommendation to carry out adjustment

will appear. If this screen appears, please refer to the "Adjustment" section.

Start up screen Home screen
w : : ;
Pocket TrapMan Audic Monitoring
RFID reader
Data
Settings
Ver. C.01.01.00 Power OFF
Adj. date: 2025/01/01 2025/01/01
Adjustment
recommendation
screen

& Notification
Overtwo years

have passed since
activation.

TLV recommends to
carry out adjustment.

Turning the device off

Select [Power OFF] on the home screen and press the [ENT] button to turn the power off.
Additionally, pressing and holding the [ENT] button for 3 seconds on each screen will switch

off the device.

Home screen
12:34 [k 50%
Inspection
Audio Monitoring
RFID reader
Data

Settings
Power OFF

2025/01/01

Note
@ On the measurement screen or settings screen, pressing and holding the [ENT] button for 3
seconds will not turn switch off the device.

Settings

1. Select [Settings] on the home screen and press the [ENT] button.
2. Various parameters can be set on screens 'Setting 1', 'Setting 2' and 'Setting 3'. Refer to
the "Setting Details" section. The directional buttons (left/right) switch between the settings

screens.
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3. To configure each parameter, select the parameter with the directional buttons (up/down).
4. Select [OK] and press the [ENT] button to save settings.

Settings 1 Settings 2 Settings 3
Settings 1/3 Settings 2/3 Settings 373
Device info. Calc. Converge Erase data
Front light 5 <}::> LED flashing  10sec. <}::> Certification
Autosleep 0.5 min. Meas. unit MPa-°C Update mode
Auto off 3min| press the left/right [Language  English|  pregs the left/right
Bluetooth ON button Dateformat  Y/M/D button
Earphones Nene Date & time settings
« OK > « OK > « OK >

Setting details

Device information
Shows the device information, version of each function, and various information.

Deviceinfo.

a — Serial No. HWOQ0001
b — Prog. 1D C.01.01.01
c — Probecount 12345
d —|Ad]. date 2025/01/01

Serial number

Firmware version

Number of measurements
Adjustment date

oo |T|o

Front light

Adjust the brightness of the screen front light to OFF, 1 to 5 with the left/right button. When the
device is off, the front light is turned off.

Note
S Operating the device with the front light on consumes a lot of power and shortens the battery life.
Power consumption increases with a higher brightness setting.

Auto sleep

When inactive for a defined period of time after being switched on, the device will
automatically enter sleep mode. The time period until the device enters sleep mode can

be set to: Disable, 0.5, 1, 2 or 3 minutes. Use directional buttons (left/right) to change the
value. The standby mode is disabled when the sleep mode is set to [Disable]. During standby
mode, the screen display and front light are turned off to reduce battery consumption, and the
LED flashes blue. A display of the battery charging status will be prioritized when the USB is
connected to the device.

Auto off time

When the device remains in automatic sleep mode for a defined period of time, the device will
automatically turn off. The time until the device shuts down can be set to: Disable, 5, 10, 20

or 30 minutes. Use directional buttons (left/right) to change the value. The automatic power

off function is disabled when the time period is set to [Disable]. While the device is turned off,
the screen, front light, CPU, and Bluetooth communications will be turned off to reduce battery
power consumption.

15



Note

S The automatic power off function is disabled while USB power is supplied. This item cannot be
selected when automatic sleep is set to [Disable], and the automatic power-off setting will be
changed to [Disable].

Bluetooth

Enables/disables Bluetooth communication of the device. [ON] (communication enabled) or
[OFF] (communication disabled) can be selected by pressing left/right buttons. Button control
is not available while [ON—-OFF] or [OFF—0ON] is displayed.

Earphones

Pairs Bluetooth earphones with the device. Bluetooth earphones can be used for trap
inspection, valve inspection, and audio monitoring.

1. Select [Earphones] and press the [ENT] button and the device search screen will appear.

2. To search for available Bluetooth earphones, select [Refresh] and press the [ENT] button.

3. To complete pairing, select the earphones you wish to pair with and press the [ENT]
button. When Bluetooth earphones are not listed even if [Search completed] is displayed
on the device, select [Refresh] once again and press the [ENT] button.

4. If earphone connection fails, [Pairing failed] is displayed. In that case, try to connect the
earphone again.

Paired device

Settings 1 Search available . :
information
Settings 1/3 Ne paiting Search Completed
Device info. EARPHONE1
Front light 5 ::> ::> EARPHONE2
Autosleep 0.5 min.
g‘l‘“’t"ffth 3 MR Press the [ENT] Press the [ENT]
uetoo

Earphones None button button Refresh
« OK » Cancel Cancel

5. If Bluetooth earphones are paired, the earphone name will be displayed in the [Earphones]
section of the ‘Settings 1’ screen. To disconnect, select [Earphones], press the [ENT]
button to move to the disconnect earphones screen, and then select [Yes] and press the
[ENT] button.

: Disconnect
Settings 1 earphones
Settings 1/3 Disconnect earphones

Device info. HDBT36B

Front light 5 ::>

Autosleep 0.5 min. Are you sure?
Auto off 3 min. Press the [ENT]

Bluetooth ON

[Earphones HDBT36B button
] OK > Yes

S Note

» Earphones cannot be selected when Bluetooth is off.
» Volume should be controlled on the earphones. There is no volume control on this device.
» Earphones without volume adjustment function are not supported.

» Some earphones may not be compatible with Bluetooth connections. Please check the
connection before use.

16



Calculating displayed value (for bearing inspection mode and user-
defined mode only)

Set the calculation method for vibration values during bearing inspection and user-defined
mode by pressing the left/right buttons.

Converge:

The average measured value from all intervals is displayed. The value converges with time as
instantaneous measurements vary.

Note
@ The current value is always displayed for temperature.

Interval:

The value from the current measurement interval is displayed. This is useful to visualize
instantaneous variations.

LED flashing conditions (for bearing inspection mode/user-defined
mode only)

Press the left/right button or the [ENT] button to select the condition for switching the LED
flashing during bearing inspection and user-defined mode.

10 seconds: 10 seconds after measurement begins, the green LED flashes.
Vibration: When the acceleration level stabilizes, the green LED flashes.

Temperature: When the measured surface temperature stabilizes, the green LED flashes.

Note
S "Vib." will not be displayed when "Interval" is selected for the calculation method.

Measurement units

Selects pressure and temperature units. All pressures are gauge pressures, not absolute
pressures. The unit change confirmation screen will be displayed when changing units, but not
when setting units for the first time. Select [Yes] and press the [ENT] button.

. Unit change
. Measurement unit . .
Settings 2 . confirmation
selection screen

screen

Settings 2/3 Meas. unit Comfirmation
Calc. Converge kg/cm-°C Input values will
LED flashing  10sec. ::> bar -°C ::> also be changed.
Meas.unit  MPa-°C psi - °F Are you sure you
Language Em;g . Pressthe [ENT] |MPa-"C Press the [ENT] want to.tchfnge

ate forma units?
Date & time settings button button
<« ok ¥ T e |

Note
@ The unit cannot be changed while the device is connected to CMRecorder. Disconnect the app
before the unit is changed.

17



Language

Selects the display language.

Settings 2

Settings 2/3
Calc. Converge
LED flashing  10sec.
Meas.unit MPa-°C
Language __English|
Dateformat  Y/M/D
Date & time settings

4 OK >

=N

Press the [ENT]
button

Date format
Selects the date format.

Settings 2

Settings 2/3
Calc. Converge
LED flashing  10sec.
Meas.unit MPa-°C
Language English
Date format__Y/M/D)]
Date & time settings

< OK >

—

Press the [ENT]
button

Date & time settings

Language selection
screen

Language
English
H7:8

P ({5 0)
Deutsch
Francais
Espafiol

Date format
settings

Date format
[Month /Day /Year |

[Year / Month /Day |

[Day/Month /Year |

Sets the date and time for the device. When a valid date and time are selected, complete
settings by selecting [Set] and pressing [ENT].

Settings 2

Settings 2/3
Calc. Converge
LEDflashing 10sec.
Meas.unit MPa-°C
Language English
Dateformat  Y/M/D

Date & time settings
« oK >

K

=

Press the [ENT]
button

Note

Date & time
settings screen

Date & time settings
Vear
Month 01
Day 02
Hour 12
Minute 34
Second 56
Set Cancel

=N

Date & time
settings screen

Date & time settings

Year
Month 01
Day 02
Hour 12
Minute 34
Second 56
[ set || cCancel

Inspections cannot be performed without setting this item. Performing inspections without setting

the date and time will automatically transfer the user to the date and time settings screen. When
the device is connected to CMRecorder, the date and time will be set automatically.

Erase data

Erases inspection data stored on the device.

« Check the data type you wish to erase by pressing the [ENT] button.

18



Erase data

Settings 3 .
g selection
Settings 3/3 Select datato erase
Trap
[Certification | [ valve
Update mode — Rearing
Press the [ENT] Userje:{neg 1
button Userde |-ne 2
[« OK > [ | Userdefined 3
Cancel

Note
@ Deleted data can only be restored if it has already been uploaded to CMRecorder.

Certification

Displays the information related to the certification of the product.

Settings 3
Settings 3/3
Erase data

Update mode

< OK >

Update mode
Updates the product firmware.

Settings 3 Update mode
Settings 3/3 Update mode
Erase data
Certification Run
Update mode Press the [ENT] firmware_updater.exe
button on your PC.
[« OK »| Cancel & reboot

Note
S Please download the necessary files for updating from the TLV website. Refer to the TLV website
for details.

Connect the device to CMRecorder

1. Communicate with CMRecorder using Bluetooth.
2. Open CMRecorder on your mobile device.

19



3. Make sure that Bluetooth is enable on the device.

When Bluetooth is
disabled

\A /
12:34 MINEDR 50%
Audio Monitoring
RFID reader
Data
Settings
Power OFF
2025/01/01

4. Connect to the device from the [Connect] button on CMRecorder. For details, refer to the
CMRecorder documentation.
5.

When the device is connected to a mobile device with CMRecorder, an icon indicating the
connection is displayed on the home screen.

The device
connected to
CMRecorder

12:34 [k 50%
Audio Monitoring
RFID reader

Data

Settings

Power OFF
2025/01/01

20



Inspection

Prepare the measurement surface

Ultrasonic sound and surface temperature cannot be measured accurately if the surface
where the measurement is to be taken is curved or a rough finished surface, or if it is coated
with paint, dirt, rust or scale. Additionally, if the measuring surface is curved or in a rough-cast
state, accurate measurements cannot be obtained. File the measurement location to produce
a smooth and flat area of at least 29 mm.

Note
S Take measures to prevent getting caught in rotating machinery while performing bearing
inspections.

Probe application

If the probe is tilted or applied to the surface at an angle, inconsistent contact with the
surface will make it difficult to obtain an accurate measurement. Try to keep the probe as
perpendicular and steady as possible during the measurement.

LA

Consistent measurement location

Always take measurements from the same location. If measurement location are different,

the measured data may also differ. Especially, when trying to observe trends in measured
values taken over time, it is likely to be more difficult to accurately identify such trends, leading
to misjudgement, if the location differs with every measurement. Determine an appropriate
measurement location first, and measure at the same location for subsequent measurements.
For convenience, mark the measurement location (a).

Note
@ Avoid scoring the surface or making a small indentation on the surface as this may cause

inaccurate measurement.
Rl
PIS L

Surface temperature restriction

The allowable surface temperature range of the object to be measured is -40 to 350 °C. The
LED indicator (red) will flash rapidly when the surface temperature exceeds 350 °C, "Over"
appears on the display or "Under" when the temperature is below -40 °C.

If you observe the indicator flashing in such a rapid manner, quickly remove the probe from the
object, cancelling the measurement. Continuing measurement under these conditions could
result in damage to the probe.

21



Trap inspection

The device is equipped with a simple automatic diagnosis function for steam traps. This
section explains how to properly operate the device for steam trap inspections.

Selecting the trap inspection mode

1. Select [Inspection] on the home screen and press the [ENT] button.
2. Select [Trap] on the selection screen and press the [ENT] button.

Trap inspection

Home Screen Selection screen mode
12:34 [k 50% Inspection Trap 0001
Typer  —
Audio Menitoring ::> Valve ::> No check
RFID reader Bearing --°C
Data . Press the [ENT] Userge:i”ej 1 Press the [ENT] P: -—-MPa
Settings User defined 2 Appr -
Power OFF button User defined 3 button e f - f -
2025/01/01 Home \ Home |

Setting the record number

Before measurement is taken, set the record number (a) by pressing the directional button
while the record number is selected.

Trap [elel})— a
Type: -
No check
P: --MPa

App: e
]

| Home |

S Note

* The record number cannot be changed after the measurement is taken.

* If measurement is started while a record number containing inspection data is selected, the
existing inspection data will be overwritten.

1. Pressing either the left or right button once increments/decrements the record number by
one.

2. Holding down either the left or right button for more than one second increments or

decrements the record number by 10, and holding the button for more than three seconds

increments or decrements it by 100.

If any inspection data is recorded in the assigned record number, its contents are shown.

4. Record numbers from 0001 to 3000 are available. The data can be saved by skipping
record numbers.

5. To return to the home screen, select [Home] and press the [ENT] button.

w
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Measurement location

Measurements should be taken at the inlet side of the trap.

K

Note

If the measurement is taken at the trap outlet, measurement
accuracy cannot be assured. Measurement begins automatically
once the probe is pressed against the measurement surface.

Display during measurement

The measurement process takes 15 seconds. Press and hold the probe perpendicularly
against the measurement surface.

1. Display during measurement (pressing the probe against the measurement surface)

a —]

Trap 0001— b
Temperature 180°C|— €

d | I
C | ee——
f — Measuring...
a | Inspection mode Indicates the current inspection mode (trap inspection
mode)
b |Record number Displays the record number
¢ |Progress bar Indicates the progress of the current measurement. When
the bar reaches the end of the graph, measurement is
complete
d | Ultrasonic waveform graph Displays the ultrasonic waveform of the measurement in
progress
e | Measured temperature Displays the trap surface temperature being measured
f |Measurement status Displays the current status

2. The LED lights up green during measurement and flashes green when measurement is

complete.
3. If a probe is removed during measurement or is not held Trap 0001
perpendicularly against the measurement surface, measurement Temperature  180°C

will stop and the inspection error screen (see the image on the right)
will appear. Hold the probe steady and perpendicularly against the
measurement surface while measuring. To cancel measurement,
press the [ENT] button to return to the trap inspection mode screen.

Measuring failed

To resume measurement, press the probe against the measurement
surface again.

Entering the trap configuration information

Once the 15-second trap measurement is complete, the trap configuration input is displayed.
Select the trap configuration information such as the trap type (a), model (b), inlet pressure
(c), application (d) or set temperature (e) of the trap to be measured using the directional
(left/right) button. If the given information is insufficient, "Enter parameter" will appear on the
screen. After all information is input, [Judgement] is displayed. Press [Judgement] and perform
the judgement.
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Setting screen
for non-temperature
control traps

Trap 0001

i a —{Type Float
. Trap S.ettlr?gs @ Model Other|— b
information |nput Inlet p. 1.00 MPaj— C

screen Non- Application _ Utilities|— d
Trap o001l temperature
a control traps
H Setting screen for
nlet p.
Application | temperature control
traps
Trap 0001
a —{Type Temp. Adj.
Temperature Model Other|— b
Inlet p. 1.00 MPa|— C
control traps Set temp. 80°Cl— e

Selecting the trap type
Select appropriate trap type from the following:

Disc: Disc type

Float: Float type

Bucket: Bucket type

Thermo.: Thermostatic type
Temp. Adj.: Temperature control type
Other: Unknown

Search and display data stored for the device.

« If data was previously saved under this record number, the previously entered data is
displayed.
 If no data was previously saved under this record number, “-----" is displayed.

Selecting the model

The left/right buttons allow the user to select some common TLV models (e.g., SS1 series).
More accurate inspection results can be obtained by selecting a model. If the desired model is
not listed, select [Other]. The selected model will be displayed on the screen.

« If the model has been entered previously, the corresponding data will be displayed.
« If no model has been entered previously, “-----" will be displayed by default.

Entering the inlet pressure (for all trap types)

1. Enter the pressure information under which the trap to be inspected is operating. All
displayed pressures are gauge pressures, not absolute pressures.
« If data was previously entered, the previously entered pressure value is displayed.
« If no data was previously saved under this record number, “-----" is displayed.

2. Use the left/right buttons to enter the pressure value.
The pressure will increase or decrease according to the table below.
Press either the left or right button for more than 1 second to increment/decrement the
input value quickly.
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Display unit MPa kg/cm? bar psi
Pressure setting range 1 0.00t0 0.10 0.0to 1.0 0.0to 1.0 Oto 10
Increment/decrement value 0.01 0.1 0.1 1
Pressure setting range 2 0.10to 1.00 1.0to 10.0 1.0to 10.0 10 to 100
Increment/decrement value 0.05 0.5 0.5 5
Pressure setting range 3 1.00 to 8.00 10.0 to 82.0 10.0 to 80.0 100 to 1160
Increment/decrement value 0.10 1.0 1 10
Selecting the application (for non-temperature control traps)
1. Select the application where the inspected trap is installed: [Main Line], [Tracing],
[Heating], or [Other].
« If no data has been previously saved under the same record number, "---" will be

displayed.

« If data has been previously saved under the same record number, the previously
selected application will be displayed.

The selection criteria for applications are as follows. Please consider the application

selection as outlined below.

Normal
Application Description condensate
load
Main Line Trap used for discharging condensate from steam line to steam- Low
using equipment
Tracing Trap used for discharging condensate from tracing line Low
Heating Trap used for discharging condensate from heaters or heat High
exchangers
Other When the application is neither Main Line, Tracing, nor Heating, or ~ |Unknown or
when the application is unknown High

Note
S If the condensate load is clearly high, select [Other].

2. Use the left and right buttons to select the application.

Entering the temperature setting (for temperature control traps)

Enter the temperature setting for the temperature control type. The set temperature range is 1
to 350 °C. Press either the left or right button for more than 1 second to increment/decrement

the input value quickly.

« If no data was previously saved under this record number, "---" is displayed by default.
« If the data was previously saved with the same record number in the past, that set

temperature is displayed.

Judgement

After the settings are completed, select [Judgement] on the measurement screen and press

the [ENT] button.

1. If the set temperature is higher than the saturated temperature obtained from the
previously entered pressure when selecting the temperature control type, a discrepancy
confirmation screen is displayed. To change the set temperature or input pressure, select
[Modify parameters] on the temperature control trap setting screen and press the [ENT]

button to reset the setting.
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Select [Continue to judge] to proceed with the selected input values.

Temperature ' .
b Confirmation
control trap
; screen
settings screen
Trap 0001 Confirmation
Type Temp. Ad]. Aretheinput values
Model Other correct?
Inlet p. 1.00 MPa Sat. temp.<Set temp.
Set temp. 200°C Sat. temp. 184°C
Press the [ENT] | ¢ temp. 200°C
button Modify parameters
Judgement Continuetojudge

2. For all trap types, if the measured temperature is higher than the saturated temperature
calculated from the previously calculated inlet pressure value input (for all trap types),
a confirmation screen is displayed. To change the input pressure, select [Modify
parameters], press the [ENT] button, and repeat the "Entering the inlet pressure (for all
trap types)" section. Select [Continue to judge] to proceed with the selected input values.

Trap settings

. Co Confirmation
information Input
screen
screen
Trap 0001 Confirmation
Type Float Aretheinput values
Model Other correct?
Inlet p. 1.00 MPa Sat. temp.<Meas. temp.
Application  Utilities Sat. temp. 184°C
Pressthe [ENT]  yeas.temp.  200°C
button Modify parameters
Judgement Continuetojudge

Inspection results
Inspection results are displayed and data is automatically saved.

Trap inspection mode

For non-temperature control type For temperature control type
b —Trap 0001 [Ste b —Trap 0001 [Ste
Type: Float —d Type: Temp. Adj. —d
a— Good —e a— Goed —e
;b: 180°C — f ;b: 100°C — f
P:1.00 MPa [—g P:1.00 MPa [—g
App: Utilities —h ST: 80°C—j
2025/01/01 — i 2025/01/01 —i

| Home | | Home |

Measurement location Measured temperature
Inspection mode Pressure
Record number Application

Steam trap type Inspection date & time

DO Q0 | T D

— =T Q -

Inspection result Set temperature

Inspection results are as follows:
Good

The surface temperature is as expected, and there is no detected ultrasonic sound. The steam
trap is likely to be in proper operational condition. The LED flashes green and turns off when
any button is pressed.

26



Caution (when [Other] is selected for the model)

The ultrasonic sound level is very low, so it is difficult to determine if the valve seals properly
or if there is a very small leak. Continue to observe the valve closely. The LED flashes yellow
and turns off when any button is pressed.

Leak (when [Other] is selected for the model)

A large amount of high-intensity ultrasonic sound is detected. There is a high possibility that
the trap is leaking steam, and immediate repair or replacement is recommended. The LED
flashes red and turns off when any button is pressed.

Leak/L (only applicable when TLV models are selected)

There is a high possibility that a large amount of steam is leaking from the trap. The LED
flashes red and turns off when any button is pressed.

Leak/S (only applicable when TLV models are selected)

There is a high possibility that a small amount of steam is leaking from the trap. The LED
flashes yellow and turns off when any button is pressed.

Blocked

The surface temperature is lower than 40 °C. The trap is most likely blocked
making condensate discharge impossible. Immediate cleaning, repair or replacement is
recommended. The LED flashes red and turns off when any button is pressed.

Low temp. (for non-temperature control traps)

There is a high possibility that the surface temperature has dropped due to condensate
accumulation, inlet pressure drop, closed inlet valve, or blocked inlet piping. The LED flashes
red and turns off when any button is pressed.

Fail adj.-H (for temperature control traps)

The surface temperature is excessively high against the set temperature. The LED flashes red
and turns off when any button is pressed.

Fail adj.-L (for temperature control traps)
The surface temperature is excessively low against the set temperature. The LED flashes red
and turns off when any button is pressed.

1. When taking measurement again
Press the probe on the trap inlet side to take a measurement again.

Note
S If data is already recorded at the selected data number, taking a measurement will overwrite
the data.

2. Inspecting the next trap
Select the record number and press the left/right button to set the record number. After
the record number is assigned, repeat procedures from "Set record number" in the
"Steam trap inspection" section.

3. Switching the inspection mode to the valve inspection mode
Pressing the up and down buttons simultaneously in the trap inspection mode switches
the valve inspection mode in the same record number. Follow the instructions under the
"Valves inspection” section.
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Trap inspection

mode
Trap 0001
Type: -
No check
.-°C
P: - MPa Press the up/
Yo — down buttons
—/-/-  simultaneously
| Home |

4. Erasing data

Valve inspection
mode
Valve

Measure valve outlet

Home

0001

1. Select [Home] and press the left/right buttons simultaneously to move to the data
erase screen.

K

Note

Even the left/right buttons are pressed simultaneously while the record number is
selected, the screen will not move on to the data erase screen.

2. Select [Erase data] and press the [ENT] button to return to the trap inspection mode
screen and the data in the current record number will be erased. Select [Cancel] and

press the [ENT] button to return to the trap inspection mode screen without erasing
the data in the current record number.

Trap inspection

mode

Trap
Type:

o=

App:

0001

Float
Good

180°C

P: 1.00 MPa

Utilities
2025/01/01 ‘

Home

Valve inspection

=N

Press the left/
right buttons
simultaneously

Data erase screen

Trap 0001
Type Float
Inlet p. 1.00 MPa

Insp. date 2025/01/01
Result Good
Temperature 180°C

Erase data

Cancel

The device is equipped with a simple automatic diagnosis function for valves installed on
piping for applicable fluids such as steam, air and other gases. This section explains how to
operate the device for valve inspections properly.

Selecting the valve inspection mode

1. Select [Inspection] on the home screen and press the [ENT] button.
2. Select [Valve] on the selection screen and press the [ENT] button.

Home Screen

[k 50%

12:34

Selection screen

Inspection
Trap
uio Monitoring q>
RFID reader Bearing
Data Press the [ENT] User defined 1
Settings button User defined 2
Power OFF User defined 3
2025/01/01 Home

=

Press the [ENT]
button

Valve inspection
mode

Valve

0001
efeef -
No check
—_°C

Measure valve outlet

Home |
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Setting the record number

Select the record number (a) and use the left/right buttons to set the record  [valve
number. ===of-ef--
No check
Note -—-°C
s The record number cannot be changed after the measurement is
taken. Set the record number in the same procedures as for the trap
inspection. (Refer to the "Setting the record number" in the "Steam
trap inspection” section.) Home

Measurement at the valve outlet

To check for internal valve seat leaks when the valve is closed, make sure the valve is
completely closed. If a valve is open, it should only be closed when it is safe to close it for
inspection. A maximum of three measurements are required for valve inspection. First, the
piping nearest the valve outlet (hereafter referred to as the valve outlet) is measured.

K

Note

Make sure to take measurements approximately 3 cm from the

valve outlet. Do not press the probe against the threaded portion

of the pipe as accurate measurement may not be possible.
Measurement begins automatically once the probe is pressed against

the measurement surface.

Display during measurement

For valves, it takes 10 seconds after placing the probe against the measurement surface
to complete measurement. Press and hold the probe against the measurement surface
perpendicularly and steady for this entire period.

1. Display during measurement

Valve 0001— b
Temperature 180°C|— e

sdad |

Measuting...

a

a | Inspection mode Indicates the current inspection mode (valve inspection
mode)

b |Record number Displays the record number

¢ |Progress bar Indicates the progress of the current measurement. When
the bar reaches the end of the graph, measurement is
complete

d | Ultrasonic waveform graph Displays the ultrasonic waveform of the measurement in
progress

e Measured temperature Displays the valve surface temperature being measured

f |Measurement status Displays the current status

2. The LED lights up green during measurement and flashes when measurement is
completed. When valve outlet measurement is completed, the LED flash color varies
depending on the results. If no ultrasound is detected at the valve outlet, the valve

inspection completion screen will appear, displays a “Normal” result and the LED flashes

green. If ultrasound is detected at the valve outlet, the valve upstream measurement
screen will appear and the LED flashes yellow.
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3. If the probe moves away from the measurement surface or is extremely Measurement error

tited, a measurement error is displayed, and the LED will blink red. In screen
this case, perform the measurement again by pressing and hold the probe  |valve 0001
against the measurement surface. To return to the valve inspection mode Temperature 180°C

is screen, select [Back] and press the [ENT] button.

Measuring failed

S sk |

Measuring valve upstream

If ultrasound is detected after a measurement, an instruction to Valve 0001
measure upstream of the valve is displayed. Measure about 50

cm further upstream of the valve inlet. After the measurement is
complete, the screen switches to the valve downstream measurement
screen. If measurement is not possible, select [Skip measurement]
and press the [ENT] button to skip the valve upstream measurement
and proceed with the valve downstream measurement. s

Measuring valve downstream

After the upstream measurement, a third measurement is required Valve 0001
about 50 cm downstream of the valve. After measurement is
complete, the screen automatically switches to the valve inspection
complete screen. If measurement is not possible, select [Skip
measurement] and press the [ENT] button to skip the valve
: i

downstream measurement and the screen automatically switches to Mgi.s“re downstream

: :
the valve inspection complete screen.

Inspection results

After all the measurements are complete, the valve inspection complete screen will appear
automatically. The inspection results are as follows.

Good

No ultrasonic sound was detected, or if detected, it is likely due to external ultrasound,
indicating that there is a high possibility that a valve leak is not occurred. The LED flashes
green and then turns off once the valve inspection mode screen appears.

Caution

It is difficult to determine between normal and leaking conditions. Continue to observe the
valve closely. The LED flashes yellow and then turns off once the valve inspection mode
screen appears.

Leak

Strong ultrasound is detected from the valve body, indicating that there is a high possibility that
the trap is leaking steam. The LED flashes red and then turns off once the valve inspection
mode screen appears.

Select [OK] and press the [ENT] button switches to the valve inspection mode.
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Valve inspection Valve inspection

complete screen mode
Valve 0001 Valve 0001
Insp. date 2025/01/01 ~2025/01/01
i Good

Result Good ::>
Temperature 180°C

180°C
Press the [ENT]

button Measure valve outlet

Note
S If the valve was opened for inspection, make sure to close the valve after the inspection.

c —{Valve [ d
b | 2025/01/01 — e
4 Good — f
180°C— ¢

e icasure valve outlet

[ Home |
a | Instructions for measurement location e |Inspection date
b | Measurement location f  |Inspection result
¢ | Inspection mode g |Measured temperature
d |Record number
1. When taking measurement again
Repeat sections from the "Measurement at the valve outlet” to "Inspection Results" in the
"Valve inspection” section.
Note
If data is already recorded at the selected data number, taking a measurement will overwrite
the data.
2. Inspecting the next valve
Select the record number and press the left/right button to set the record number.
For subsequent operations, repeat sections from the "Setting the record number" to
"Inspection Results" in the "Valve inspection” section.
3. Switching the inspection mode to the trap inspection mode
Pressing the up and down buttons simultaneously in the valve inspection mode switches
the trap inspection mode in the same record number. Follow the instructions under the
"Trap inspection"” section.
Valve inspection Trap inspection
mode mode
Valve 0001 Trap 0001
e f e f - Type: -
No check No check
Press the up/ P MP2
down buttons Appr -
simultaneously e
Home | Home \
4. Erasing data

1. Select [Home] and press the left/right buttons simultaneously to move to the data
erase screen.
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Note
E Even the left/right buttons are pressed simultaneously while the record number is
selected, the screen will not move on to the data erase screen.

2. Select [Erase data] and press the [ENT] button to return to the valve inspection mode
screen and the data in the current record number will be erased. Select [Cancel] and
press the [ENT] button to return to the valve inspection mode screen without erasing
the data in the current record number.

Valve inspection
Data erase screen

mode
Valve [0001] Valve 0001
2025/01/01 Insp. date 2025/01/01
Goad ::> Result Good

180°C Temperature 180°C
Press the left/

right buttons

Measure valve outlet simultaneously Erase data

Bearing inspection
This section describes how to operate and measure the device when inspecting bearings.

Use the average acceleration level (dB) to assess whether the bearing is in a normal or
abnormal condition through trend monitoring or comparison with similar equipment (relative
assessment). If an abnormal condition is detected, use the CF value to estimate whether the
cause is damage due to a defect or insufficient lubrication.

Bearing inspection

* The device can measure and display vibration acceleration levels (dB), average values,
peak values, and surface temperature.

The crest factor (CF) can be also calculated automatically and displayed.

* CF is the ratio of the peak value to the average value; a large CF value indicates possible
damage due to scratches, while a small CF value indicates possible lubrication failure.

* Obtains the average values of up to 9 sets of inspection data for each record number and
the average value can be saved. Refer to the "Inspection results" section for operations for
the operation.

* One of two different calculation methods can be selected. Refer to the "Calculating
displayed value (for bearing inspections mode)" section for settings.

* The progress of measurement can be checked by setting the LED flashing condition. Refer
to the "LED flashing conditions (for bearing inspection mode)" for settings.

Selecting the bearing inspection mode

1. Select [Inspection] on the home screen and press the [ENT] button.
2. Select [Bearing] on the selection screen and press the [ENT] button.
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Home Screen Selection screen
mode
. y Inspection Bearing 0001
Trap Insp. date -/
Audic Monitoring ::> Valve ::> Temperature °C
RFID reader Bearing hverage  --dB
25:5 Press the [ENT] Hserge?neg; Press the [ENT] (P:‘;ak -—-dB
etings serdeline: ===
Sowor OFF button Seerdefinad 3 button
2025/01/01 Home l Home |
Setting the record number
Select the record number (a) and use the left/right buttons to set the record Bearing 0001l
number. Insp. date -/ --/ -
Temperature  ---°C
Note Average ---dB
The record number cannot be changed after the measurement is Peak ---dB
taken. Set the record number in the same procedures as for the trap CF
inspection. (Refer to the "Setting the record number" in the "Steam
trap inspection” section.) Home |

Probe application position

1. Determine the measurement location.

Bearing inspection

The housing surface closest to the bearings should be selected as the measurement
location. One bearing can be inspected by trend management through measurement at

one location.

Note
S Avoid taking measurements in dangerous locations or locations in which taking measurements

could be dangerous.

2. Measurement begin automatically once the probe is pressed against the measurement

surface.

Display during measurement

For valves, it takes 10 seconds after placing the probe against the measurement surface for
the measurement to be complete. Press and hold the probe against the measurement surface

perpendicularly and steady for this entire period.

1. Display during measurement (pressing the probe against the valve)

a —{Datal 0001|— f
b | e—
180°C|—¢
€ 80 d B CF:5—h
d—{P:85dB
e — .
35—
a | Data number Displays the current data No.
b |Acceleration level indicator The average value of the measured acceleration level
measured values are displayed in a bar graph.
¢ |Average value The average value of the measured acceleration level
made to-date.
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d Peak value The peak value of the measured acceleration level made
to-date.

e | Progress bar Indicates the progress of the current measurement. When
the bar reaches the end of the graph, measurement is
complete.

f |Record number Displays record number that is currently assigned (to a
result).

g Surface temperature Displays surface temperature.

h |CF value The CF value of the measured acceleration level made
to-date

i | Timer The cumulative measurement time to date.

2. When the measured surface temperature and the acceleration level are higher than their
respective measurable ranges, "OVER" is displayed. If they are lower than their respective
measurable ranges, "UNDER" is displayed.

3. The maximum measurement time for bearing inspection is 60 seconds. Finish
automatically once the probe is applied to the measurement location.

Inspection results

After all the measurements are complete, the bearing inspection complete screen will appear
automatically.

Measurement Bearing inspection
screen result

Datal 0001 0001

— Insp. date 2025/01/01

180°C ::> Temperature 180°C

80 d B Average 80dB

) CE3 ' Press the [ENT] E‘;ak 8 d?
P:85dB button

35 \ Confirm |

1. When measurements are taken multiple times at the same location and the average value
is saved

1. Select the data number and press the left/right buttons to set the data number.
2. The data number is a single digit number from 1 to 9. If any data is recorded at the
selected record number, detailed information is displayed.

Note
If data is already recorded at the selected record number, the data will be overwritten by
taking a measurement.

3. Once the data number is selected, press the probe against the measurement surface.
4. When redoing the measurement for the same data number
Press and hold the probe against the measurement surface without changing the

data number. Repeat the procedures described under "Display during and after
measurement” in the "Bearing inspection™ section.
2. Saving measurement results
To save the result, select [Confirm] and press the [ENT] button. When multiple
measurements (with multiple data numbers) are taken, only the average value will be
saved.

3. Inspecting the next bearing
Repeat the procedures in the "Setting a record number" section.
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4. Erasing data

1. Select [Home] and press the left/right buttons simultaneously to move to the data
erase screen.

K

Note

Even the left/right buttons are pressed simultaneously while the record number is
selected, the screen will not move on to the data erase screen.

2. Select [Erase data] and press the [ENT] button to return to the bearing inspection
mode screen and the data in the current record number will be erased. Select [Cancel]
and press the [ENT] button to return to the bearing inspection mode screen without
erasing the data in the current record number.

Bearing inspection

mode

Bearing 0001

Insp. date 2025/01/01

Temperature 180°C

Average 80dB

Peak 85 dB Press the left/

CF 5 right buttons
simultaneously

User-defined inspection

The user-defined inspection function is used to record acceleration levels or surface
temperatures of inspection points other than traps, valves, and bearings. This section explains
how to operate the user-defined inspection mode and its measurement functions.

Data erase screen

Bearing

Temperature
Average
Peak

CF

0001
Insp. date 2025/01/01
180°C
80dB
85dB

5

Erase data

Selecting the user-defined inspection mode
The following explains the operation procedure using [User defined 1] as an example.

1. Select [Inspection] on the home screen and press the [ENT] button.

2. Select [User defined 1], [User defined 2], or [User defined 3] on the selection screen and
press the [ENT] button.

Home Screen

12:34 [k s0%
Audic Monitoring
RFID reader

Data

Settings

Power OFF
2025/01/01

K

Note

Selection screen

=N

Press the [ENT]
button

Inspection
Trap
Valve

Bearing

Userdefined 1

Userdefined 2
User defined 3
Home

details, refer to the CMRecorder user guide.

=N

Press the [ENT]
button

User defined
inspection mode

Userdefined1 [l
Insp. date  ---f--f--

Temperature  ---°C

Average ---dB

Peak ---dB

CF

\ Home

[User defined 1], [User defined 2], and [User defined 3] can be renamed using CMRecorder. For
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Setting the record number

Select the record number (a) and use the left/right buttons to set the record
number.

K

Note

trap inspection” section.)

The record number cannot be changed after the measurement is
taken. Set the record number in the same procedures as for the trap
inspection. (Refer to the "Setting the record number" in the "Steam

Display during measurement

1. Display during measurement

User definedl 0001 —¢
a — —
180°C — f
b— 80 d B CF:5 —g
C—p:85dB
d—
35 —h

Valve 0001 (S
cenfenf--
No check
_-°C
Home

a |Acceleration level indicator | The average value of the measured acceleration level
measured values are displayed in a bar graph

b |Average value The average value of the measured acceleration level made
to-date

c Peak value The peak value of the measured acceleration level made to-
date

d |Progress bar Indicates the progress of the current measurement. When the
bar reaches the end of the graph, measurement is complete

e |Record number Displays record number that is currently assigned (to a result)

f | Surface temperature Displays surface temperature

g |CFvalue The CF value of the measured acceleration level made to-date

h | Timer The cumulative measurement time to date

2. If the measured surface temperature or acceleration level exceeds the measurable range,
"OVER" will be displayed. If it is below the measurable range, "UNDER" will be displayed.

3. Measurement will be conducted for up to 60 seconds. Even if the measurement is less
than 60 seconds, it will automatically end when the probe is removed. Inspection data will
be saved immediately upon measurement completion.

Inspection results

After all the measurements are complete, the User defined 1 screen will appear automatically.

Measurement
screen
User defined 1 0001
|
180°C ::>
80dB s Press the [ENT]
P: 85 dB
button
35

User defined 1
result

Userdefinedl |[LH
Insp. date 2025/01/01
Temperature 180°C
Average 80dB
Peak 85dB
CF 5

| Home |

1. When re-measuring, press and hold the probe against the measurement location again.
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For the next [User defined 1] inspection, repeat the procedures described under "Setting
record number" in the "User defined inspection” section.
Erasing data

1. Select [Home] and press the left/right buttons simultaneously to move to the data
erase screen.

Note
E Even the left/right buttons are pressed simultaneously while the record number is
selected, the screen will not move on to the data erase screen.

2. Select [Erase data] and press the [ENT] button to return to the user-defined 1 mode
screen and the data in the current record number will be erased. Select [Cancel] and
press the [ENT] button to return to the User defined inspection mode screen without
erasing the data in the current record number.

User defined

. . Data erase screen
inspection mode

Userdefined1  [0001] Userdefined1l 0001

Insp. date 2025/01/01 Insp. date 2025/01/01

Temperature 180°C ::> Temperature 180°C

Average 80dB Average 80dB

Peak gsag  Presstheleft/ peq 85 dB

CF 5 right buttons CF 5
‘ simultaneously Erase data

37



Audio monitoring

This function is used to listen to the sound from the measured object. In addition, the surface

temperature and the average acceleration level can also be checked simultaneously.

1. Select [Audio monitoring] on the home screen and press the [ENT] button.
2. While the audio monitoring screen is displayed, you can monitor the sound through

Bluetooth earphones by pressing the probe against the measurement surface, and the
surface temperature and average acceleration level will be displayed.

3. When the probe is removed from the location, the measured value at that moment will be

displayed.
. o Audio monitorin
Audio monitoring 9
Home screen measurement
screen
screen
: ‘ Audio Monitoring Audio Monitoring
Measuring..
q> °C 180 °C
RFID reader T
Data Press the [ENT
Settings buttor[1 ] T d B 80 d B
Power OFF — A v——_—- A
2025/01/01 |
4. Display during the measurement
Audio Monitoring
Measuring...
o
a——180°C
b 80 dB
C | —
d —|¥ ——— e A
a |Surface temperature Displays surface temperature
b |Average value The average value of the measured acceleration level

measured values are displayed in a bar graph

c Acceleration level indicator | The average value of the measured acceleration level made
to-date

d |Sensitivity level Displays the current digital sensitivity level. The sensitivity can
be adjusted in three levels, and the level indicator increases
or decreases accordingly. Use the up/down buttons to adjust

measurement range of the acceleration level.

the sensitivity. Changing the sensitivity level will also switch the

5. Press the [ENT] button to return to the home screen. The results cannot be stored.

Note

S When using Bluetooth earphones, make sure that the volume is set to a safe level that will
not affect your hearing. During re-measurement, there is a possibility that a loud sound may
be output depending on the measurement object and settings. It is recommended to set the
sensitivity to the minimum level and also set the earphone volume to the lowest available level.
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Scanning RFID tags

The RFID reader scans an RFID tag and transmits the information to CMRecorder.

3.

Note

For proper operation, make sure the device is connected to CMRecorder before using the RFID

reader. Refer to the CMRecorder user guide for details.

The RFID reader can also be turned ON from CMRecorder. If the device is not connected to
CMRecorder, the message "Connect to CMRecorder" is displayed.

. To activate the RFID tag reader, select [RFID reader] on the home screen and press the
[ENT] button. The RFID reader screen appears and the LED at the bottom of the device
lights green. Press the [ENT] button to return to the home screen.

S Note

Hold the RFID reader located at the bottom of the device close to the RFID tag. When the
RFID tag is scanned correctly, the message "Read successful" is displayed. The LED turns

off, and the RFID tag information is sent to CMRecorder. Press the [ENT] button to return

to the home screen.

Home screen

12:34

Inspection

[k 50%

Data

Audic Monitoring

RFID reader

Settings

Power OFF

2025/01/01

home screen.

=

Press the [ENT]

button

No response from CMRecorder

RFID reader

Send retry error

Home

RFID reader
screen

RFID reader

Reading RFID tag...

Cancel

CMRecorder is not able to

receive data

RFID reader

Send busy error

Home

=

Scanning the
RFID tag

Read successful

screen

RFID reader

No data exists in CMRecorder

1D: 0419BCA8F5

Read successful

If transmission or processing of RFID tag information fails, one of the following error
messages will be displayed. Press the [ENT] button on each error screen to return to the

RFID reader

Data not found

Home
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Browsing data

Search and display data stored on the device.

1.
2.

5.

Select [Data] on the home screen and press the [ENT] button.
Select the item you wish to view on the data menu screen.

Home screen Data menu screen

12:34 [k 50% Data

inspection
Audic Monitoring ::> Valve

RFID reader Bearing
CECHNNNNN  Press the [ENT]  Geeriancss
Zenngs button User defined 3

Power OFF

2025/01/01 | Home

Select [Trap] and press the [ENT] button to view the stored trap inspection data. Select the

record number and use the left/right button to change the record number. Record number
that has no inspection data stored will be skipped.

If the data does not exist, "No data" is displayed on the screen.

No data

No data

\ Back |

Press the up and down buttons simultaneously to review the valve inspection data saved in

the same record number. If valve inspection data with the applicable record number does
not exist, "No data" is displayed on the screen.

Trap data screen Valve data screen

Trap Valve 0001
Type Float <::> Insp. date 2025/01/01
Inlet p. 1.00 MPa Result Good
Application  Utilities Temperature 180°C
Insp. date 2025/01/01 Press the up/

Result Good | down buttons

Temperature 180°C .

| Back | simultaneously | Back |

6. When the inspection data exists, select [Back] and press the left/right buttons

simultaneously to move to the data erase screen.

Note

Even the left/right buttons are pressed simultaneously while the record number is selected,
the screen will not move on to the data erase screen. Select [Erase data] and press the
[ENT] button to erase the inspection data for the current record number and "No data" will be
displayed. To return to the home screen, select [Cancel] and press the [ENT] button.

K
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Trap data screen

Trap 0001
Type Float
Inlet p. 1.00 MPa

Application  Utilities
Insp. date 2025/01/01
Result Good
Temperature 180°C

=

Press the left/
right buttons
simultaneously

Erase data screen

Trap 0001
Type Float
Inlet p. 1.00 MPa
Insp. date 2025/01/01
Result Good
Temperature 180°C

Erase data

7. Data can be browsed in the same way for [Valve], [Bearing], [User defined 1], [User defined

2], or [User defined 3] inspection modes. In [Bearing], [User defined 1], [User defined 2], or
[User defined 3] mode, even when pressing the up and down buttons simultaneously, there
will be no screen transition.

8. Select [Back] and press the [ENT] button to return to the data menu screen.
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Registering inspection records using RFID tags

Inspection records can be registered by scanning an inspection location stored in User defined
1, 2, or 3 and sent to CMRecorder. While the device is connected to CMRecorder, switch to
the RFID reader ON screen and scan an RFID tag to easily register inspection records.

Note
3 RFID information must be linked in CMRecorder in advance.

When registering inspection records, select one of the following two options:

1. Register only inspection date and time
Select [Register] and press the [ENT] button to save only the inspection date and time as

User defined 1, 2, or 3 data. After sending the data to CMRecorder, the screen returns to
the home screen.

Register/
Inspection
. . Home screen
confirmation
screen
Userdefined1 0001 12:34 [k 50%
Insp. date 2025/01/01
Audio Mcnitcring
Select operation RFID reader
Data
Register & Insp. Settings
Cancel Press the [ENT] |Power OFF
| button 2025/01/01

2. Register inspection date and time and measurement data
Select [Register & Insp.] and press the [ENT] button to display the User defined 1, 2, or
3 mode screen. After the measurement is complete, the inspection date and time and
measurement data are sent to CMRecorder.

Register/
Inspection User defined
confirmation mode screen
screen
Userdefinedl 0001 Userdefined1l [N
Insp. date 2025/01/01 BN 2025/01/01
mE --°C
Select operation |:> FIE ---dB
Register 3] --dB
CF
Cancel Press the [ENT]
| button | =iz} |

3. Select [Cancel] and press the [ENT] button to return to the Home screen without changing
the User defined 1 data.

Note
S Inspection records can also be registered from CMRecorder using a QR code.
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Troubleshooting

Error codes

Error code(s)

Symptom

Action

E0000,
E0001,
E0002,
E0003, E0006

A program error has
occurred.

Press the [ENT] button to cancel the error and return

to the home screen. If the measurement was performed
immediately before the error code was displayed, perform the
measurement again.

F0004, FO005

A program error has
occurred.

If the error is displayed on the screen, contact TLV.

E0007

The battery temperature
is out of the allowable
range.

The device will be turned off 10 seconds after the error code
is displayed on the screen. If the error is displayed even
when the device is used in ambient temperatures below 40
°C, remove the battery from the device and contact TLV.
When a device is used outside the allowable range of the
ambient temperature, wait for a while.

E0008

The device temperature
is out of the allowable
range.

Press the [ENT] button to cancel the error and turn off the
device. Make sure to use the device within the ambient
temperature range of -10 to 50 °C.

E009

The battery temperature
during charging is out of
the allowable range.

After an error message is displayed, charging stops
automatically. Remove the USB cable, wait for a little while
and then charge within the ambient temperature range of 0
to 40 °C.

FO010

The temperature sensor
is disconnected.

If the error is not resolved even after the device is rebooted,
contact TLV.

E0013

A battery control error
has occurred.

The device will be turned off 10 seconds after the error code
is displayed on the screen. Insert or remove the battery in
non-hazardous areas. If the error is not resolved even after
the device is rebooted, contact TLV.

E0014

Bluetooth
communication error has
occurred.

The device automatically restarts 10 seconds after the error
code is displayed on the screen. If the error is not resolved,
contact TLV.

FO015,
E0019, F0021

A memory error has
occurred.

If the error is not resolved, contact TLV.

E0016

An internal clock error
has occurred.

Press the [ENT] button and the device will be turned off.
Insert or remove the battery in non-hazardous areas. If
the error is not resolved even after the device is rebooted,
contact TLV.

E0018

An abnormal charging
voltage has been
detected.

When the USB cable is unplugged, the error is canceled, and
the home screen will be displayed. Please check the USB
power supply and cable.

E0022

The battery voltage is
low.

Connect the USB cable and charge the battery. Continue
charging the device if already charging. The device will
restart when the battery is charged to its minimum level.

Other

If the error is not resolved even after the device is rebooted,
contact TLV.
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Causes and corrective measures

Cause

Remedy

Nothing appears on the
screen even when the [ENT]
button (power on) is pressed
and held.

The battery may be over-discharged. Charge the battery. When the
problem is not resolved after the battery is charged, replace with a new
battery.

After pressing and holding the
[ENT] button, there is a delay
before the device goes on

This is normal. Press and hold the [ENT] button for three 3 seconds to
display the start screen.

The temperature display
shows a lower temperature
than expected

The probe may not be correctly placed against the measurement
surface. Hold the device so that the probe is perpendicular to the
measurement surface.

* Foreign matter may be adhered to the probe. Remove any foreign
matter from the tip of the probe. Be careful not to damage or deform
the sensor.

* The probe maybe damaged or deformed. If deformation or damage is

confirmed in the sensor unit, repairs will be necessary. Contact TLV.

Measurement does not begin
automatically even when the
probe is pressed and hold
against the measurement
surface

Foreign matter may be adhered to the probe. Remove any foreign
matter from the tip of the probe. Be careful not to damage or deform the
sensor.

Nothing can be heard from
the earphones

« If the icon BBXN appears, the Bluetooth function may be disabled.
Enable the Bluetooth function in settings.

» The earphones may not be connected to the device. If the icon
does not appear, try connecting the earphones again.

* The earphones volume may be low. Please adjust the volume with
your earphones.

* There is no output from the earphones in bearing inspection mode.

* The Bluetooth connection may be lost if the earphones are too far
from the device.

* A physical obstruction may cause the connection between the device
and the earphones to be interrupted.

» Earphones compatible with Bluetooth 5.4 or later may not output
sound. Verify proper operation before use.

The device does not switch
off automatically when left
for a period of time, even
though the automatic power
off function enabled. (The
LED light does not go off.)

The automatic power-off function does not operate while the battery
is being charged.

* The device may have frozen. When nothing appears on the screen
by pressing buttons, press and hold the left and right buttons
simultaneously for 7 seconds to force restart.

Incorrect remaining battery
level display.

The remaining battery level is correctly displayed after a learning
period. Approx. 3 or 4 charges are necessary for the device to learn
after delivery or battery removal.

The battery level does not
reach 100% even when
charging is complete,

For battery protection, charging stops once it is complete. Therefore,
if the device is left connected to USB power, the battery level may
decrease over time.

The screen is frozen and the
device cannot be operated.

Press and hold the left and right buttons simultaneously for 7 seconds
to force restart.

Charging does not start even
when a USB Type C cable is
plugged in.

Power may not be supplied to the USB cable. Make sure that power is
being supplied. If power is being supplied, there is a possibility that the
USB cable may be damaged. Try charging with a different cable.
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After checking the above items and performing the suggested corrective measures, if the
device is still not performing as expected, contact TLV with details regarding the malfunction.
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Product name Pocket TrapMan

Model PT3

Measurement Measurement items: Ultrasonic sound/vibration acceleration level, surface
temperature

Temperature Allowable measurement temperature range: -40 to 350 °C

measurement

Trap measurement

Maximum primary pressure: 0.0 to 8.0 MPaG
Maximum condensate flow rate: 0 to 3000 kg/h
Applicable fluid: Steam

Valve Applicable fluids: Steam, air and other gases
measurement
Note
@ This product is certified as intrinsically safe. Use only in appropriate
hazardous areas in accordance with applicable standards.
Automatic Steam traps: Good/Caution/Leak/Leak/L/ Leak/S/Blocked/Low temp./Fail adj-H/
judgement Fail adj-L

Valves: Good/Caution/Leak

Power source

Battery: Lithium-ion battery (rated voltage: 3.7 V, rated capacity: 1000 mAh)/TLV
CO., LTD.: model P11-22050-x (x: alphanumeric character)

Continuous operation time: Approx. 24 hours (with front light off), approx. 16
hours (with front light on)

Charging time: Approx. 2.5 hours

Allowable
temperature range

When in use: -10 to 50 °C (No condensation or freezing)

When in stored: -10 to 50 °C (Avoid high temperatures and humidity and fully
charge the device once a month)

When charging: 0 to 40 °C (No condensation or freezing)

Appearance

Dimensions: 216 mm (L) x 50.5 mm (W) x 35 mm (T)
Weight: Approx. 250 g
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Adjustment

This device is a precision instrument. The probe sensitivity deteriorates over time, not only
if the unit is dropped or knocked, but also as a result of regular wear and use. Therefore,
periodic adjustment is required.

* Adjustment should be performed every two years, after 30,000 measurements, or when
deformation or damage is observed at the tip of the probe.

* The device will be adjusted using special equipment at TLV. Contact TLV for details.
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TLV EXPRESS LIMITED WARRANTY

Subiject to the limitations set forth below, TLV CO., LTD., a Japanese corporation ("TLV"),
warrants that products which are sold by it, TLV International Inc. ("Tll") or one of its

group companies excluding TLV Corporation (a corporation of the United States of America),
(hereinafter the "Products") are designed and manufactured by TLV, conform to the
specifications published by TLV for the corresponding part numbers (the "Specifications")
and are free from defective workmanship and materials. The party from whom the Products
were purchased shall be known hereinafter as the "Seller". With regard to products or
components manufactured by unrelated third parties (the "Components"”), TLV provides no
warranty other than the warranty from the third party manufacturer(s), if any.

Exceptions to Warranty

This warranty does not cover defects or failures caused by:

1.

8.
9.

10.

11.

improper shipping, installation, use, handling, etc., by persons other than TLV, TIl or TLV
group company personnel, or service representatives authorized by TLV; or

dirt, scale or rust, etc.; or

improper disassembly and reassembly, or inadequate inspection and maintenance by
persons other than TLV or TLV group company personnel, or service representatives
authorized by TLV; or

disasters or forces of nature or Acts of God; or

abuse, abnormal use, accidents or any other cause beyond the control of TLV, Tll or TLV
group companies; or

improper storage, maintenance or repair; or

operation of the Products not in accordance with instructions issued with the Products or
with accepted industry practices; or

use for a purpose or in a manner for which the Products were not intended; or

use of the Products in a manner inconsistent with the Specifications; or

use of the Products with Hazardous Fluids (fluids other than steam, air, water, nitrogen,
carbon dioxide and inert gases (helium, neon, argon, krypton, xenon and radon)); or
failure to follow the instructions contained in the TLV Instruction Manual for the Product.

Duration of Warranty

This warranty is effective for a period of one (1) year after delivery of Products to the first end
user. Notwithstanding the foregoing, asserting a claim under this warranty must be brought
within three (3) years after the date of delivery to the initial buyer if not sold initially to the first
end user.

ANY IMPLIED WARRANTIES NOT NEGATED HEREBY WHICH MAY ARISE BY
OPERATION OF LAW, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE AND ANY EXPRESS WARRANTIES NOT
NEGATED HEREBY, ARE GIVEN SOLELY TO THE INITIAL BUYER AND ARE LIMITED IN
DURATION TO ONE (1) YEAR FROM THE DATE OF SHIPMENT BY THE SELLER.

Exclusive Remedy

THE EXCLUSIVE REMEDY UNDER THIS WARRANTY, UNDER ANY EXPRESS
WARRANTY OR UNDER ANY IMPLIED WARRANTIES NOT NEGATED HEREBY
(INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE), IS REPLACEMENT; PROVIDED: (a) THE CLAIMED DEFECT IS
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REPORTED TO THE SELLER IN WRITING WITHIN THE WARRANTY PERIOD, INCLUDING
A DETAILED WRITTEN DESCRIPTION OF THE CLAIMED DEFECT AND HOW AND WHEN
THE CLAIMED DEFECTIVE PRODUCT WAS USED; AND (b) THE CLAIMED DEFECTIVE
PRODUCT AND A COPY OF THE PURCHASE INVOICE IS RETURNED TO THE SELLER,
FREIGHT AND TRANSPORTATION COSTS PREPAID, UNDER A RETURN MATERIAL
AUTHORIZATION AND TRACKING NUMBER ISSUED BY THE SELLER. ALL LABOR
COSTS, SHIPPING COSTS, AND TRANSPORTATION COSTS ASSOCIATED WITH THE
RETURN OR REPLACEMENT OF THE CLAIMED DEFECTIVE PRODUCT ARE SOLELY
THE RESPONSIBILITY OF BUYER OR THE FIRST END USER. THE SELLER RESERVES
THE RIGHT TO INSPECT ON THE FIRST END USER’S SITE ANY PRODUCTS CLAIMED
TO BE DEFECTIVE BEFORE ISSUING A RETURN MATERIAL AUTHORIZATION. SHOULD
SUCH INSPECTION REVEAL, IN THE SELLER’'S REASONABLE DISCRETION, THAT THE
CLAIMED DEFECT IS NOT COVERED BY THIS WARRANTY, THE PARTY ASSERTING
THIS WARRANTY SHALL PAY THE SELLER FOR THE TIME AND EXPENSES RELATED
TO SUCH ON-SITE INSPECTION.

Exclusion of Consequential and Incidental Damages

IT IS SPECIFICALLY ACKNOWLEDGED THAT THIS WARRANTY, ANY OTHER EXPRESS
WARRANTY NOT NEGATED HEREBY, AND ANY IMPLIED WARRANTY NOT NEGATED
HEREBY, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, DO NOT COVER, AND NEITHER TLYV,

TIINOR ITS TLV GROUP COMPANIES WILL IN ANY EVENT BE LIABLE FOR,
INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING, BUT NOT LIMITED TO
LOST PROFITS, THE COST OF DISASSEMBLY AND SHIPMENT OF THE DEFECTIVE
PRODUCT, INJURY TO OTHER PROPERTY, DAMAGE TO BUYER'’S OR THE FIRST

END USER’S PRODUCT, DAMAGE TO BUYER’S OR THE FIRST END USER’S
PROCESSES, LOSS OF USE, OR OTHER COMMERCIAL LOSSES. WHERE, DUE TO
OPERATION OF LAW, CONSEQUENTIAL AND INCIDENTAL DAMAGES UNDER THIS
WARRANTY, UNDER ANY OTHER EXPRESS WARRANTY NOT NEGATED HEREBY

OR UNDER ANY IMPLIED WARRANTY NOT NEGATED HEREBY (INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE) CANNOT BE EXCLUDED, SUCH DAMAGES ARE EXPRESSLY LIMITED IN
AMOUNT TO THE PURCHASE PRICE OF THE DEFECTIVE PRODUCT. THIS EXCLUSION
OF CONSEQUENTIAL AND INCIDENTAL DAMAGES, AND THE PROVISION OF THIS
WARRANTY LIMITING REMEDIES HEREUNDER TO REPLACEMENT, ARE INDEPENDENT
PROVISIONS, AND ANY DETERMINATION THAT THE LIMITATION OF REMEDIES FAILS
OF ITS ESSENTIAL PURPOSE OR ANY OTHER DETERMINATION THAT EITHER OF THE
ABOVE REMEDIES IS UNENFORCEABLE, SHALL NOT BE CONSTRUED TO MAKE THE
OTHER PROVISIONS UNENFORCEABLE.

Exclusion of Other Warranties

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
AND ALL OTHER WARRANTIES, INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE EXPRESSLY DISCLAIMED.

Severability

Any provision of this warranty which is invalid, prohibited or unenforceable in any jurisdiction
shall, as to such jurisdiction, be ineffective to the extent of such invalidity, prohibition

or unenforceability without invalidating the remaining provisions hereof, and any such
invalidity, prohibition or unenforceability in any such jurisdiction shall not invalidate or render
unenforceable such provision in any other jurisdiction.
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Service

For Service or Technical Assistance: Contact your TLV representative or your regional TLV

office.

In Europe:

TLV EURO ENGINEERING GmbH

Daimler-Benz-Stral3e 16-18, 74915 Waibstadt, Germany

TLV EURO ENGINEERING UK LTD.

Units 7 & 8, Furlong Business Park, Bishops Cleeve,

Gloucestershire GL52 8TW, U.K.

TLV EURO ENGINEERING FRANCE SARL

Parc d'Ariane 2, bat. C, 290 rue Ferdinand Perrier, 69800 Saint

Priest, France
In North America:

TLV CORPORATION

13901 South Lakes Drive, Charlotte, NC 28273-6790, U.S.A.
TLV ENGINEERING S. A. DE C.V.

Av. Jesus del Monte 39-B-1001, Col. Hda. de las Palmas,
Huixquilucan, Edo. de México, 52763, Mexico

In Oceania:

TW PTY LIMITED

Unit 8, 137-145 Rooks Road, Nunawading, Victoria 3131,

Australia
In East Asia:

TW PTELTD

36 Kaki Bukit Place, #02-01/02, Singapore 416214

TLV SHANGHAI CO., LTD.

5/F, Building 7, No.103 Caobao Road, Xuhui District, Shanghai,

China 200233

TLV ENGINEERING SDN. BHD.

No.16, Jalan MJ14, Taman Industri Meranti Jaya, 47120 Puchong,

Selangor, Malaysia

TLV PRIVATE LIMITED

252/94 (K-L) 17th Floor, Muang Thai-Phatra Complex Tower B,
Rachadaphisek Road, Huaykwang, Bangkok 10310, Thailand

TWV INC.

#1121, Seongnam Central Biz Tower 3, 208, Galmachi-ro,
Jungwon-gu, Seongnam-si, Gyeonggi-do, 13216, Korea

In the Middle East:

TLWV ENGINEERING FZCO

Building 9W, B163, PO Box 371684, Dubai Airport Free Zone,

Dubai, UAE
In Other Countries:

TLV INTERNATIONAL, INC.

881 Nagasuna, Noguchi, Kakogawa, Hyogo 675-8511, Japan

Manufacturer:

Tw co,LTD.

881 Nagasuna, Noguchi, Kakogawa, Hyogo 675-8511, Japan

Tel:

Tel:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Email:

Tel:
Fax:

Tel:
Fax:

[49]-(0)7263-9150-0

[44]-(0)1242-227223

[33]-(0)4-72482222
[33]-(0)4-72482220

[1]-704-597-9070
[1]-704-583-1610
[52]-55-5359-7949
[52]-55-5359-7585

[61]-(0)3-9873 5610
[61]-(0)3-9873 5010

[65]-6747 4600
[65]-6742 0345

[86]-(0)21-6482-8622
[86]-(0)21-6482-8623

[60]-3-8052-2928
[60]-3-8051-0899

[66]-2-693-3799
[66]-2-693-3979

[82]-(0)31-726-2105
[82]-(0)31-726-2195

sales-me@tliv.co.jp

[81]-(0)79-427-1818
[81]-(0)79-425-1167

[81]-(0)79-427-1800
[81]-(0)79-422-2277
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