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Affordable. Reliable. Home Improvement.

MODEL:VEVOR-CL200

This is the original instruction, please read all manual in structions carefully before operating.VEVOR
reserves a clear interpretation of our user manual.The appearance of the product shall be subject to the

product you received.Please forgive us that we won't inform you again if there are any technology or
software updates on our product.
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MATTERS NEEDING ATTENTION

o

Warning-To reduce the risk of injury, user must read instructions manual carefully.

WARNING FOR ADAPTER

Do not use the charger in the circumstances that output polarity does not match the load polarity.
This appliance can be used by children aged 8 years and above and persons with reduced physical,
sensory or mental capabilities or lack of experience and knowledge if they have been given supervision
orinstruction concerning use of the appliance in a safeway and understand the hazards involved.
Children shall not play with the appliance.

Cleaning and user maintenance shall not be made by children with out supervision.

CORRECT DISPOSAL

This product is subject to the provision of European Directive 2012/19/EU. The symbol
showing a wheelie bin crossed through indicates that the product requires separate
refuse collectionin the European Union. This applies to the product and all accessories
marked with this symbol. Products marked as such may not be discarded with normal
domestic waste, but must be taken to acollection point for recycling electrical and
electronic devices.

-



BATTERY DISPOSAL

To minimize hazards to health and the environment at the end of this product's life laws
dealing with Waste Electricaland Electronic Equipment(WEEE) and The Waste Battery
Directive require you to dispose of this product at a suitable collection facility where it
will be sent in order to remove the batteries and for appropriate recycling.Please contact
your local authorities for more details on recycling and safe disposal of these in your
area.

Li-lon

FCC Information:

CAUTION:Changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment!

This device complies with Part 15 of the FCC Rules.Operation is subject to the following two conditions:
1.This product may cause harmful interference.

2.This product must acceptany interference received,including interference that may cause undesired
operation.

WARNING:Changes or modifications to this product not expressly approved by the party.responsible for
compliance could void the user's authority to operate the product.

Note:This product has been tested and found to comply with the limits for a Class B digital device pursuant
to Part 15 of the FCC Rules, These limits are designed to provide reasonable protection against harmful
interference in a residential installation.

This product generates,uses and can radiate radio frequency energy,and if notinstalled and used in
accordance with the instructions,may cause harmful interference to radio communi-cations.However,
thereis no guarantee that interference will not occur in a particularin stalla-tion.If this product does
cause harmful interference to radio or television reception,which c-an be determined by turning the
product off and on,the useris encouraged to try to correct the interference by one or more of the
following measures.

Reorient or relocate the receiving antenna.

Increase the distance between the product and receiver.

Connect the product to an outlet on a circuit different from that to which the receiver is connected.
Consult the dealer or an experienced radio/TV technician for assistance.



PRECAUTIONS FOR USE

1.Theinstrument was designed with full
consideration of the extremely harsh environment
of the site of use, but you still need to pay
attention to the correct operation method when
using it. Correct use will extend the life of the
instrument;

2.The instrumentis not waterproof. Please do not
immerse itin water or operateitin the rain.

3. Do not hit the color LCD monitor hard, do not
expose the monitor to direct sunlight, andif a
touch failure occurs, please shut down and restart
or reset the monitor;

4.To ensure the high sensitivity of the sensor,
please handle it with care and do not drop it;

5.After use, please cleanitand putitinto the
special outer box. When puttingitin, please
putitinthe corresponding position and do not
damage the screen;

6.Please place the instrumentina cooland dry
place;

7. Do not disassemble the instrument without
authorization, otherwise it will cause sensor
failure and system crash;

8.The battery's internal circuit turns off the
output when the battery is charging, so there
is no need to remove the battery for charging.

Carry Case

STRUCTURAL COMPOSITION

Host machine
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Headphonejack -

. e Running indicator light
Charging port - : (ooeeses Reset button

SD card slot H— Power button

Sensorpluginterface - S— Charging indicator light

PRODUCT TECHNICAL PARAMETERS

Product CAl Product
Name Pipeline Leakage Detector Model VEVOR-CL200
Measuring 2 met Frequency 1-5000H
depth meters range - z
. . Spectrum analysis mode
Frequency 31center frequencies and common Working Filter analysis mode
bands frequencies Mode Precision measurement mode
Display 7-inch high-definition digital touch Recording | Unlimited recording time and number
color LCD screen function of segments
Operating o o Storage o~ o
temperature -10°C™+50°C temperature -10°C™+50°C
Rechargeable lithium battery _
Battery 3.65V 3500mAh 2 pieces Charge 5V2A Type-C data cable
Audio
St&!“dby 8 hours amplifier Adjustable within 100 levels
time gain
Brightness I o . . o
adjustment The default setting is 50%, which can be adjusted infinitely.

_7_




FUNCTIONAL OVERVIEW

1.High-speed And High-precision Data Processing System:
Using ARM-based high-speed processors and precision signal processing modules, the instrument
operationis smoother and the data processing is faster and more accurate.

2.Full-color Touch Screen:
7-inch high-contrast full-color HD display, full touch operation.

3.Excellent Listening Experience:
It has active noise reduction function, which can filter out ambient noise to the greatest extent and
make the listening experience clearer.

4 Humanized User Interface:

The instrument integrates 24 commonly used listening frequencies and listening modes for various
pipe materials and various soil types, making the instrument easier to use. At the same time, the
screen interface uses large virtual buttons to easily complete the operation.

5.Extralong working time:
powered by large-capacity lithium-ion battery.

6.Spectrum analysis function:
THz-5000Hz

7 .Precision measurement function:

Use a bar graph to display the noise value and the minimum value at the same time. By comparing the
multiple sets of measurement results recorded, the leak point can be accurately located. Up to 24
sets of measurement data can be displayed simultaneously.



METHOD OF APPLICATION

1.ASSEMBLY:

Before starting work, the various components of the instrument must be connected according to
the following requirements to ensure normal operation.

"

T:Insert the five-core aviation 2:Insert the four-core aviation 3:Plug the headphonesinto the
plug of the connecting cable plug of the connecting cable into headphone jack and make sure they
into the sensor interface of the the top interface of the sensor; are connected properly.

host;

,’IO,

2.0OPERATION:

System Starting, ..

After turning on the power switch, enter the
boot interface

Jlmlﬂh ﬂ.\h’ s

Sprisern Analyes  FRerng Analysis L Romooeding
B £
Fia Expinrs: Eahngs Aot

After the system starts successfully, enter the
main interface



METHOD OF SPECTRUM ANALYSIS USAGE:

Assemble the instrument, put on headphones, turn on the machine, and enter the standby interface after the system starts.

Double-click "Spectrum Analysis" to enter, place the sensor on the ground above the pipeline, adjust the volume to a
comfortable level for the human ear, not too loud, generally adjustit to around 15, adjust the gain to around 10-15. press the
handle reset switch, walk along the ground directly above the pipeline while exploring. If the location of the pipeline is not
very certain, you can make a "Z" shape detection. Detect once every two steps, and listen for abnormal sounds with
headphones. The sound of the headphones will become louder when approaching the leak point, and the sound is loudest
directly above the leak point, accompanied by sounds similar to "hissing" and "hissing", as well as some kind of impact,
rolling, and other comprehensive noises. The blue light column on the instrument screen will have several signal columns,
which will continue in a range close to the peak value and will not return, as shown in the figure:

Spectrum Analysis [T

1Hz SKHz

walume: AT ggin: [ Locati }[ Ret ]
(037) D (091) D‘ ocatian eturn

,12,

If this happens, it can be preliminarily determined that the leak is a suspected leak, but the sound
caused by the vibration caused by the tee or elbow should be ruled out. In addition, during peak water
usage, the water flow rate is fast and the sound of the faucet will produce continuous sound. This
method is suitable for detection at night when water usage is low.

/\ Announcements:

1. The monitoring time for one point should not be too long, generally about 10-15 seconds is
appropriate. First place the sensor on the ground for detection and then press the reset switch to
avoid harsh sound when the sensor touches the ground, which will affect the human ear.

2. There must be pressure in the pipeline during detection. The higher the pressure, the stronger the
signal generated by the leak, and the easier itis to detect.

3. For hardened ground, just place the sensor on the ground. For soft muddy ground, screw the
listening rod into the screw hole under the sensor and insert the listening rod into the ground. The
closer to the pipeline, the easieritis to receive the signal.

4. Avoid external noise interference and try to perform detection at night.



2. Click A to enter the 24 fixed frequencies, select one of the frequencies, adjust the volume and gain

FILTERING ANALYSIS USAGE METHOD

1. Double-click on the standby interface to enter the filter analysis interface, which contains eight t? th? appropriate pOSItIOh,.pla(‘:e the sensor !n the leaking area and I'St?n alohg the buried route of the

function menus as shown in the figure: pipeling, press the connection line handle switch, the closer to the leaking point, the stronger the
signal strength, the longer the blue progress bar will be, almost close to 100%, and there will be no drop.

As shown in the figure:

Filtering Analysis ) A.24 Fixed Frequency i

A.24 Fixed Frequency B.1-5000Hz [ i ] [ titla ] [ e ] [ TS ]
[ 200Hz ] [ 250Hz ] [ 300Hz ] [ 350Hz ]
C.Unknown Pipe-Hard Sail 3 D.Unknown Pipe-Soft Soil [ 400Hz ] [ 450Hz ] [ 500Hz ] [ 550Hz ]
h [ 600Hz ] [ 700Hz ] [ 800Hz ] [ 900Hz ]
E.Metal Pipe-Hard Soil F.Metal Pipe-Soft Soil
[ 1000Hz ] [ 1100Hz ] [ 1300Hz ] [ 1500Hz ]
G.Plastic Pipe-Hard Soil H.Plastic Pipe-Soft Soil [ 2000Hz ] [ 3000Hz ] [ 4000Hz ] [ 5000Hz ]
400Hz
Signal Level:
Volume: sl Zain s olume: HEREEREREERREEREERL LS ain: HEREREREEERREREREEECRE R LT R
o | o | o ] [ ] con '
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3. For non-professionals, select the corresponding pipe material (metal pipe and non-metal pipe) and F.Metal Pipe-Soft Soil G Plastic Pipe-Hard Soi
surface soil (hard soil and soft soil) according to the actual measurement environment. As shown in
the figure:

it W C Unknown Pipe-Hard Soil

For professionals: Select "24 fixed frequencies" to select the corresponding frequency according to
actual measurement needs.

A.24 Fixed Frequency

D.Unknown Pipe-Soft Soil E.Metal Pipe-Hard Soil

27
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PRECISION MEASUREMENT MODE LIVERECORDING FILE EXPLORER

In order to further determine the leak point, click "Location" in the lower right corner of the screen to Click "Record" to start recording the suspected Click on the File Explorer to operate the SD card
enter the precision test mode. Press the handle switch on the connection line and click "Location". A leak noise signal. Click "Stop" to save therecording  files
bar graph will appear on the screen. The thin bar represents the environmental noise, which fluctuates information to the SD card.
up and down with the change of external noise. The thick bar represents the continuous noise from
underground, After the thick bar is stable, click "Next" in the lower right corner of the screen again to : : :
lock the bar graph. According to this method, move the sensor along the pipeline, press the "Next
. . . e S— i e
button every1mto detecjt, and sto on. Compare the heights of each thick bar. The highest thick line is - A o U'bzﬁe
the leak point. As shown in the figure below: REC001wav  Obyte
ocarn gl . :
The signal is strongest directly above the leak s
= e _' = | . | Status:¥Waiting for operation
‘ i Status:Waiting for operation,
- L o =N
Leaktage S /’/':\\\
poin : /”_\.\
N\
Al
. " N
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SETTINGS

Click "Settings" to see two function
options. Click to enter:

I' ."‘h

[FITTT

LANGUAGE Click onthelanguage to switch.

Language

Language
English
Tiirk dili

Italiano

Frangais

Espariol
[E=S.g
Portugués

,20,

DISPLAY
Click the display to adjust the brightness:

Display

Brightness:

ABOUT ciick the "About" button to enter the About interface,

where you can view the host information.

=0

Product Name:Pipeline Leak Detector
Model: VEVOR-CL200

Hardware version:Ver.2.4

INSTRUCTION MANUAL

@ Various vibrations and propagation paths caused by water leakage

The water supply pipe is a water pipe with a certain water pressure. When there is a water leak
somewhere, the pressurized water will spray out from the crack of the pipe. The friction between the
pressurized water and the crack of the pipe mouth will cause vibration and impact noise. It will spread
to both sides along the pipe. Within the range of 20 meters on DN=100MM metal pipes, within the
range of 60 meters on DN=50MM metal pipes, and within the range of 2 meters on plastic pipes

(PE, PPR, UPC), you can hear a very strong leaking sound, similar to the pronunciation of "ZICISI". This
sound can sometimes be transmitted along the pipe to hundreds of meters away. When the pipeline is
buried underground, the soil and bricks and stones of the buried layer will also be impacted by the
pressurized water to form a weak vibration of the ground. This vibration is transmitted to the vicinity
of the ground, and a relatively low-frequency sound can be detected (see the schematic diagram).

ﬂ Leakage" point

.-"'{.E:._:‘ . .
L ) 4 4 4 » » » }
=/

Various vibrations and propagation paths caused by water leakage
— 2‘] —



At the same time, the pressurized water may create a gap near the impact port and produce a swirling
disturbance of water flow, sometimes accompanied by the sound of bubbles. When the pipe crack
vibrates, it may also cause additional vibrations in other parts of the pipe. All of the above vibrations
are caused by water leakage, but the direct vibration factors are not the same, so the leak detector
may detect a sound caused by one of the vibration factors or a mixed sound caused by several
vibration factors, which are different under different conditions, thus forming the variability and
complexity of the water leakage sound.

.\ :JI"I fy

Silent water leakage

Acoustic water leakage

Thereis also another situation where there is no sound from the leak (called silent leakage, such as
water seepage or dripping caused by a loose valve seal). In this case, the pipeline needs to be
pressurized (usually recommended to be pressurized to 0.6-0.8Mpa) before detection can be carried
out.

,22,

If the measuring pointis on the pipe wall and its accessories, the sound will mainly be transmitted
along the pipe and will vary with factors such as the material, thickness, diameter of the pipe, and the
distance between the leaking points.

» Large caliber

= Medium caliber

* * Small caliber

Vibration Loudness

I
-

Distance traveled along the pipe

People use different tools and instruments for testing, and the sensitivity and frequency characteristics
of the testing equipment itself may also cause the sounds heard by the human ear to be different.

In short, due to different water leakage conditions, different factors that cause vibration, different
propagation conditions such as buried media, and different properties of detection instruments, the
water leakage sounds heard by the tester under different conditions are different. The tester should
understand these basic principles, so that he can have a clear idea of the variability of water leakage
sounds, whichis also helpful for judging the leakage point and distance.

,23,



@ Characteristics of intensity and frequency changes of water leakage sound when
propagating in the medium and along the pipeline

1. The sound source of water leakage (vibration center point) is a point near the leak in the soil layer.

If the medium is uniform, this vibration will expand in all directions in the form of a spherical wave. The
longer the propagation distance, the smaller the vibration amplitude; the shorter the propagation
distance, the stronger the vibration.

The signalis strongest directly above the leak
0 ] = =X X
Leakage point —'x‘//m;_\

-
ll. k.t

The farther away from the top, that s, the farther away from the leak, the weaker the vibration. So it
can be said qualitatively that finding the leak from the ground is to find the location where the ground
vibration is the strongest. This is the most basic basis for the listening method to detect leaks. This is

the information we must firmly grasp.

2. When the pipeline is buried in different types of soil layers, the sound vibration transmission loss is
small when the soil layer is dense and elastic; it is difficult to excite vibration when the soil layer is soft
or too hard. Itis easier to detect the former from above the ground, but more difficult to detect the
latter. If there is grass or silt on the surface, it is not conducive to detecting vibration. In addition,
since the vibration of plastic pipes is weaker when leaking, itis more difficult to detect the leakage of
plastic pipes than metal pipes (see the schematic diagram).

Can be heard from a distance The closer you are,the more you can hear.

- -

. Waterleakage y
sound s strang Dry hard
soll
3

Castiron pipe/steel pipe PVC pipe

o

Weak water
leakage . e

-

Wet clay or
loose soil

2meters

1. Smeters

-+

)

™

S

N
-
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3. Metal pipes with smaller diameters are prone to vibration, and the loss along the pipes is smaller.
Therefore, the sound of water leakage can propagate very far along small-diameter metal pipes,
generally reaching tens or even hundreds of meters. We can use this to initially understand whether
there is a water leakage within tens of meters.

o » Plasticpipe

- Castironpipe

' _» Steelpipe

Vibration Loudness

' *
Distancetraveled alongthe pipe

In addition, the attenuation of pipes made of different materials along the pipeline is also different.
Pipes made of metal materials propagate farther than non-metallic pipes (see schematic diagram).

,26,

4. When checking for leaks, in addition to determining the location of the leak based on the volume of
the sound, the sound quality should also be distinguished, mainly the frequency composition. In lay
man's terms, sounds with more high-frequency components feel crisp, and sounds with more
low-frequency components feel muffled; the farther the sound of a leak spreads on a pipe, the more
high-frequency components are lost, and the muffled it sounds. The closer to the leak, the crisper the
sound. Therefore, experienced inspectors can roughly estimate the distance to the leak based on the
changein frequency.

5. Understand the continuity of the water leakage sound. Once a water leakage occurs, if it has not
been repaired or blocked due to long-term siltation, it will continue to leak for along time. It is different
from a tap or a device that releases water at a fixed time or fixed amount. Based on the continuity of
the pipe leakage, itis easy to distinguish whether itis aleak or a discharge when listening at night
(during this period of time, the cross-user water consumption is small).

6. Itis necessary to understand the continuity and stability of the water leakage sound. When the
pressure in the pipe is high, the sound of the water leakage is also loud, and vice versa. Understanding
this feature will make it easy to distinguish environmental noise from water leakage noise. The
VEVOR-CL200 instrument developed and produced by our institute, especially using the precise
measurement mode, can effectively distinguish environmental noise separately and can accurately
determine the location of the leakage point based on the spectrum, which is related to this.

,277



7. Tounderstand the vibration caused by water leakage and its changes with position, the key to
detecting the fixed pointis "comparison". It is meaningless to test at only one point. Only comparing
the relative values of different points is meaningful.

8. Special attention should be paid to the vibration caused by bends, tees, saddles, joint protrusions,
etc. in the pipeline, and the resonance of certain points on the pipeline caused by normal water flow or
leakage in the pipeline. The sound of this resonance is sometimes louder than the sound of the actual
leakage point, which requires strengthening of actual measurement and accumulation of experience.

,28,

BASIC PROCEDURES AND APPLICATION SKILLS OF ACOUSTIC VIBRATION LEAKDETECTION

BASIC WORKFLOW

{ h

Observe the signs of
leakage on the ground

surface, listentothe  —{ _

valve and road surface |

A Y

- ™
Use a drilling rod to drill

the leak.
A

ahole, and use a leak
detectionrod to
penetrate the hole to -

Preliminary
preparations

B Pre-positioning

'

Precise positioning

Collect relevant pipeline
data and drawings, and
use pipeline detectors
to find out the direction
of the pipeline when it
isunclear

.

-

__}— The process of repeated

'

contact the pipe and
listen to the sound to
confirm the location of

J

~
Complete the collection
and collation of relevant
information according

tothe water leakage

situation and submit
the results report

Check and confirm

:

Excavationand
maintenance

ground listening or related
measurements to locate
the leak

-
g ™

Excavate and repair the

!

Submit a Report

1

End of project

— leaking area, measure the
| amount of leaking water
andrecord it

A J
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@ KEY SKILLS

Fully understand the instrument functions:

If you don't make full use of the performance of an existing tool, you will get half the result with twice
the effort. On the contrary, you may get twice the result with half the effort, or even achieve
unexpected results. For example, as a light bar on the display screen that shows the signal loudness,
it only has the function of reading the relative value of the signal size. But if you understand it
carefully, you can use its retracement speed to exclude non-leakage points, and use its critical flicker
tojudge the slight change of the signal size. Other processing methods such as frequency selection,
selection of signal amplification, and placement of the pickup all require considerable skills, which
should be slowly experienced in actual work.

Good at analyzing the relationship between surrounding environmental signs and water leakage:

Thatis, they are good at analyzing signs of the surrounding environment to determine if there are leaks
nearby: for example, water pipes that are higher than the depth of the sewer form a large amount of
clear water flowing in the sewer, backflow water near the small river, early melting of snow on some
ground in winter, abnormally lush vegetation in some areas, local subsidence of the ground, abnormal
separation of building foundations, etc. They are also good at eliminating sound and vibration
interference caused by non-leakage, such as the resonance effect of empty shells, local thin cement
shells, and the self-ringing sounds of electric poles and transformers.

,30,

Good at analyzing the characteristics of sound quality and how sound changes with distance:

Thisis a very critical skill to distinguish the leakage point from the vibration caused by the three-way
turn on the pipeline. As a leak detector, you must personally practice and accumulate experience to
fully grasp it. There are many leak detection experts in this regard. For example, some people talk
about "seven sounds to distinguish leaks", some people talk about the laws of audio and sound quality
changes, and some people can directly detect the direction and distance of the leak point from the
frequency change of the pipeline sound. In principle, these can all find scientific basis. The problem

is that the only way to master these skills is to practice, and generally speaking, the analysis of signal
characteristics is often related to the detection conditions of the leak detector, and there are
differences for different pipes, different buried layers, and different leakage conditions. This is why
other people's experience may not necessarily replace your own practice.

,31,



VEVOR-CL200 PIPELINE LEAK DETECTOR ACTUAL OPERATION METHOD

@ LOCK THE LEAKING AREA

"Direct listening method" using a mechanical leak-hearing stick or the vibration pickup sensor of the
VEVOR-CL200 pipeline leak detector to contact and check on the pipeline: "Direct listening method"
means listening to the sound of water leakage directly from the pipeline. It can use the good sound
transmission performance of the pipeline to use a mechanical leak-hearing stick or the earphone of
the VEVOR-CL200 pipeline leak detector to listen and distinguish whether there is water leakage
within tens of meters or even hundreds of meters nearby. When using this method, you should master
the characteristics of this method.

1. Directly touch the pipeline with the mechanical leak detection rod or the vibration pickup sensor
probe of the VEVOR-CL200 pipeline leak detector, or touch the pipeline with the vibration pickup
sensor probe connected to the listening rod. Be careful to hold it steadily to avoid friction and noise. If

the pipeline is not exposed to the road, choose an appropriate valve well to touch with the listening rod.

2. Pipes transmit sound well, and using them is an advantage, but at the same time, if someone is using
water nearby, the sound of water running from the faucet can also be heard. When water is busy during
the day, there will be constant sound on the pipes. Whether it can be grasped and analyzed from the
accidental gaps in time is a detection technology. Generally speaking, itis easier to grasp at night when
thereis little water use.

3. When listening at night, it is easy to rule out intermittent interference from water discharge based
on the continuity of the water leakage sound.

,32,

4. The signal attenuation on both sides of joints such as valves and corners can cause mutations. Based
on the difference in the strength of this mutation on the two sides, it can be determined that the leakage
should be on the side with greater intensity (loud sound).

5. Based on the characteristics that sounds of different frequencies have different attenuation at the
same distance during the propagation (process) in the pipeline, the distance between the leakage
point and the measuring point can be judged. That s, the distance is close when there are more high-
frequency components (sharp sounds), and the distance is far when there are more low-frequency
components (dull sounds). By continuously listening to the conditions in several manholes, you can
know in which small section the leakage occurs.

6. When checking at the entrance, itis easy to know whether there is any water leakage inside after
entering the user. For alarge courtyard, a basic floor, or a small alley (lane), this method can be used to
quickly understand whether there is any water leakage.

7. The main function of the direct listening method is to understand the presence and approximate
scope of water leakage. Its advantage is quick inspection.

8. Inthe direct listening method, analysis and judgment after human hearing are very important. The
displayed value on the display screen is difficult to have direct meaning at a certain point, and several
related measuring points must be compared to determine the distance of the leak.

9. The sound on the pipeline is sometimes very strong. At this time, the amplification factor of the
whole machine should be adjusted down, and the sensitivity requirement of the vibration pickup is not
high. If you compare the sound vibration intensity in several wells, you should pay attention to the
changes in the displayed value on the display screen while keeping the amplification factor unchanged.
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10. When using the VEVOR-CL200 leak detector, the vibration pickup sensor directly contacts the
pipeline or valve manhole. The specific operation steps are as follows:

A. Turn on the power switch, double-click to enter "Spectrum Analysis", adjust the volume to between
15-35, so that the sound is comfortable to hear; adjust the gain to between 10-15, and avoid turning it
too high to avoid distortion.

B. Place the vibration pickup in contact with the pipe or valve well, long press the switch of the
connecting line handle, and judge the intensity of the sound vibration by the sound. Usually, the
vibration intensity of the pipe or valve well near the leak pointis larger, accompanied by a pronunciation
similar to "ZICISI". At the same time, focus on observing whether the 3rd, 4th, and 5th (from left to right)
low-frequency columnar spectrum continues to jump upward, so as to find a small-scale leak area.

(The measured picture is as follows)

@ PRECISE POSITIONING

VEVOR-CL200 pipeline leak detector vibration pickup sensor does not directly contact the pipeline
"indirect listening method"

The water company's regular inspection of pipelines is to place vibration pickups on the road

surface above the pipeline buried route for audio measurement. At this time, due to the absorption of
vibration by the soil layer, the sound of water leakage heard on the road surface is very weak, which
may be several orders of magnitude weaker than the sound on the pipeline (hundreds or thousands of
times). In areas with constant traffic, this method is difficult to carry out during the day, butin areas far
from the road, we can also conduct detection during the day, and the detection effect will be betterin

a quiet environment at night.

1. Although the sound of water leakage on the ground is very weak, it is very weak and cannot be
transmitted far. Once itis found, it is easier to locate it. This is a good method to determine the location
of the leak.

2.When using the VEVOR-CL200 leak detector to determine the leak location, the specific steps are
as follows:

A.Turn on the power switch and double-click to enter "Filter Analysis";

B. For non-professionals: Select the corresponding pipe material (C-H) according to the actual
measurement environment. Usually there are two types of water pipe materials: metal water pipes
(including galvanized pipes, etc.) and plastic water pipes (including PE, PPR, UPC pipes, etc.). There

are two types of soil: hard soil (surface is concrete or brick, etc.) and soft soil (surface is soft soil, etc.).
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For professionals: Select "24 fixed frequencies" and select the corresponding frequency according To further identify the leaking point, click "Precision Test" in the lower right corner of the screen. Press
to the actual measurement needs. "Precision Test" in the lower right corner of the screen every meter along the pipeline, and a set of
vertical thin and thick bar spectra will appear on the screen. The thin bars represent the real
environmental noise, which fluctuates up and down with the changes in external noise. The thick bars
represent the real sound of water leakage from underground. After the thick bars stabilize, click
o ) "Precision Test" in the lower right corner of the screen again to lock the spectrum. According to this
t0100% without falling back. method, move the vibration pickup along the pipeline, and then press the "Precision Test" button on
the screen to detect the next point. Similarly, compare the height of the thick bars at each measuring
point, and the point with the highest thick bar is the suspected leaking point.

C. Adjust the volume to between 15-35 and the gain to between 10-15. Place the pickup along the
buried route of the pipeline in the leaking area for listening. Long-press the connection line handle
switch. The signal strength is strongest near the leaking point. The blue progress bar will remain close

A.24 Fixed Frequency

Location
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3. When aleak is known nearby or a suspicious point is found during inspection, the sound levels of
various points nearby should be compared repeatedly near the suspicious point, and the value
displayed on the display screen should be observed to find the location with the loudest sound. The
key is to "compare various points" and find the location where the vibration is greater than the
surrounding area (see schematic diagram).

Listening directly Check on the ground to find the maximum value of the Listening directly
on the valve vibration signal on the valve
e .

I.FI‘I.:F-'i!l
= |

g
1
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4. The location with the largest vibration (loudest water leakage sound) is usually determined to be
the location directly opposite the leak. However, this conclusion may not be accurate in some special
cases. Forexample, if the leak is spraying in the direction of the pipe side and the water rushes to the
same side of the road surface, there may be some deviation. However, in this case, the erroris very
small when the buried layer is not deep. Experienced inspectors can determine the correct leak point
location from the deviation from the pipeline. If the location of the buried pipeline route is known, the
error can be further reduced.

5. If the water leakage from the pipe has flowed out of the ground, the outlet on the road surface may
not be directly opposite the leakage point. Instead, the position with maximum vibration should be
sought near the leakage point. It should be noted that if the pipe is flooded due to long-term leakage,
it will be difficult to detect. Generally, the water supply should be stopped and then pressurized to
highlight the vibration display.

6. If a pipeline is known to have a leak, sometimes multiple large vibration points will be found nearby,
because aleak may cause additional vibrations in nearby pipelines. For example, the sound of tees
and pipeline turning points should be particularly cautious, and the loud noise caused by the turning
of water flow in these places should not be mistaken for leaks. The key is to understand the installation
conditions of underground pipelines in advance to avoid misjudgment.
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7. In order to finally confirm the location of the leak and prevent large-scale accidental digging, you ANALYSIS OF WATER LEAKAGE VIBRATION STATUS
can use achiselto drilla hole at the suspected leak point, and then insert a mechanical leak detection

rod to listen carefully to confirm (as shown in the figure). ) ) ) ) o
First, let us explore the mechanism of vibration caused by pipeline leakage, so as to

understand its characteristics as a vibration source.

1.First, pressurized water rushes out from the damaged part of the pipe, exciting vibration at
the outlet and producing injection noise.

2.Second, the pressure water impacts the medium surrounding the pipeline, namely the
surrounding soil layer and the ground surface, causing impact vibration.

3.Third, after the pressurized water rushes out of the pipe, itis necessary to find the source.
There may be a gap nearby, causing water flow disturbance, tumbling flow, and corresponding
sounds.

"~ Leakage =

ANEA AT NAANKAN 4.Fourth, due to the complexity and diversity of these mechanisms, especially in real conditions,
D _ _ : : _' different pipe materials, different pipe diameters, different forms of broken pipe openings,
differentinjection directions, different water pressures, different buried media, etc. will affect
the conditions for the occurrence of leakage vibration. Actual tests have also proved that
leakage vibration is a complex vibration with continuous but fluctuating vibration amounts.
Therefore, the vibration caused by leakage often has various complex vibration frequencies,
ranging from tens of hertz to several thousand hertz. This is the reason why many electronic

amplified leak detectors at home and abroad currently cover frequencies in this range.
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@ THE INFLUENCE OF WATER PRESSURE:

When the water pressure is high, water will flow out of the nozzle quickly, the impact energy will be
large, and the vibration caused will also be large. When the water pressure is too low or the pressure
islost and the flow is slow, the vibration will be weak or even disappear (see schematic diagram).

Vibration Loudness

>

Water pressure in pipe

,42,

@ INFLUENCE OF BURIED LAYER:

Generally, sand transmits sound better, while clay transmits sound worse. Sand is easy to penetrate
water, but not easily flooded, and is easier to detect. Grass is soft and reduces vibration, so the
vibration pickup should not be placed directly for detection. Thin asphalt pavement transmits sound
evenly, making it easy to detect and locate. Thin cement pavement is also better, but sometimes thin
shellresonance is formed, which easily expands the sound area and is difficult to locate. Aroad that is
too solid will have too strong sound insulation, which will weaken the vibration.

@ INFLUENCE OF LEAK SHAPE AND POSITION:

1.The hole is small but the water pressure is high, the impact force is concentrated, and the sound
vibration is strong.

2.If the hole is very large or even broken, the energy will be dispersed and the pressure will be lost
easily, and the sound vibration will be weak.

3.If the water pressure is very high and the jet energy is large, the sound vibration will be very strong,
and even people will directly feel the vibration.

4.The spray direction affects the location of the maximum point of impact vibration.
5.When spraying downward, ground vibrations are least noticeable.
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@ THE INFLUENCE OF DIFFERENT PIPE MATERIALS:

The vibration frequency distribution that mainly affects the injection noise is that the steel pipe has the

highest vibration frequency, the cast iron pipe is the second highest, and the plastic pipe has the lowest.

¢ For castiron pipes and steel pipes, the sound frequency is concentrated at 0-4KHz;

¢ The sound frequency of plastic tubes is concentrated at 0-1KHz;

¢ Frequency characteristics of water leakage sound displayed by water pipes of different materials
(see diagram)

I Steel pipe
Castiron pipe

Plastic pipe

Vibration Loudness

-
[HZ)

100
200
400
800
1600
3200
6400}

¢ The corresponding responses for pipelines of different buried layers and materials may be different,
and the attenuation is faster along the direction perpendicular to the pipeline.
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@ PROPAGATION CHARACTERISTICS OF WATER LEAKAGE SOUND IN SOIL:

The higher the frequency, the faster the signal attenuates, especially above 800Hz. The attenuation rate
is proportional to the burial depth, and the frequency range reaching the ground is usually 70-800Hz.

@ THE INFLUENCE OF TEES AND BENDS NEAR THE LEAK POINT ON LEAKDETECTION:

Because the water with a high flow rate in the pipe willimpact the elbow or joint at that part of the pipe and
cause vibration when it makes a sharp turn or changes its diameter, additional vibration may be generated
if there is a tee or bend near the leak point. The signal peak value of the tee and bend will be relatively large
(see the schematic diagram). Sometimes the additional vibration of these turning points will even be
greater than the leak point, which should also be paid attention to.

Vibration Loudness

Leakage b/ Three-way valve bend
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For small-diameter shallow buried water pipes, special attention should be paid to not treating the
interference signal of the tee bend as a leak. Sometimes, evenif there is no leak, when the flow rate in
the pipelineis high, the tee and the bend will also produce strong vibration. Frequency analysis is
increasingly showing its importance in water leakage detection. It is generally understood to have the
following meanings:

1.First, understanding the composition of the vibration signal is helpful for judging whether itis a water
leakage vibration. Generally speaking, the spectrum should be relatively rich to be a leak point. For
vibrations with a single frequency, itis generally not a water leakage vibration.

2.Second, using different frequency bands for detection can eliminate most of the external
interference. Usually the external interference is low frequency, such as 50 Hz or 60 Hz interference
from transformers.

3.Third, the vibration signal of the leak point under different conditions may have different main
frequency bands. Generally speaking, when the depth is deeper and the distance is farther, the
frequency tends to be low, and when the buried layer is shallower and the distance is closer, the
frequency tends to be high.

4.Fourth, when the vibration signal propagates in the pipeline, the high-frequency component decays
faster than the low-frequency component. For the same leak, if the listener hears more high-frequency
components, the leak is relatively close, and vice versa, if the bass is very rich, the leak is far away.

,46,

For experienced listeners, this method can even be used to preliminarily estimate the distance to the
leak. When using a leak listening stick or an electronic amplified leak detector with frequency analysis,
this analysis should be used.

In addition, the larger the pipe diameter, the greater the attenuation; the higher the water pressure,
the higher the leakage noise; the attenuation after passing through a tee or a 90° elbow is not much
compared to the straight pipe part, but after passing through a cross pipe, the attenuation becomes
significant.
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HOME WATER LEAK DETECTION PRECAUTIONS

1.HOW TO CONDUCT A SITE SURVEY:

After arriving at the scene, check for signs of leakage, the size of the leakage, ask the owner when the
leakage was discovered, how the leakage was discovered, the location of the leakage downstairs,
etc. And see if you can determine the cause and area of the leakage based on the situation.

2.HOW TO PERFORM A PRESSURE HOLDING TEST:

The pressure test needs to be carried out separately on the cold and hot water pipes. The most
convenient pressurization ports are the water inlet and outlet under the water heater. The cold and hot
water pipes can be pressurized separately without moving. Note: The pressure test can only be done
with water pressure, not air pressure, because water cannot be compressed, but air can be compressed,
which may lead to inaccurate pressure and misjudgment.

The standard operation is: remove all angle valves and faucets, plug them with plugs, remove the water
meter and plug it with a plug, add a seismic-resistant oil pressure gauge with a four-way valve to the
connection between the pressure equipment and the pipeline, and after the pressurization is completed,
close the four-way valve to disconnect the connection between the pipeline and the pressure equipment
to ensure that the pipeline is completely sealed. The purpose is to prevent other factors from causing
errors and affecting judgment.
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Use a special water-gas pressurizer or a manual pressure pump to pressurize the pipeline to about 8 kg,
observe the pressure changes on the oil pressure gauge, and maintain the pressure for half an hour. If the
pressure change is within 0.3 kg, it means that there is no water leakage in the pipeline. If it exceeds 0.3 kg
or the pressure drops significantly, it means that there is a water leakage in the pipeline and the next step
is required.

3.HOW TO DETERMINE THE DIRECTION OF THE WATER PIPE:

After confirming that the pipeline is indeed leaking, it is necessary to understand the specific location,
direction, and distribution of the pipeline. When the owner is unable to provide detailed information, it is
necessary to use the leak detection auxiliary equipment, the pipeline locator, to survey and locate the
pipeline. The pipeline locator uses the temperature difference between the measured object and the
surrounding environment to achieve the imaging effect. The greater the temperature difference, the
better the imaging effect.

If there is a problem with the hot water pipe, the detection method is relatively simple: turn on the water
heater, adjust the temperature to the maximum, open all the hot water taps and let the pipes continue to
be heated for more than 20 minutes. At this time, the temperature of the pipes begins to reflect to the
ground and form a temperature difference with the surrounding area. Turn on the pipe locator and scan at
an angle of about 42 degrees to the ground. You can see the shape and location of the pipes more clearly.
At this time, mark the hot-melt connection points such as elbows and tees. The purpose is: more than 90%
of indoor pipe leaks are due to the process, pipe materials, long-term alternation of hot and cold, etc. at the
hot-melt connection points of the pipes, which causes leakage at the joints. Therefore, the clearer the
situation is, the more beneficial it is to accurately find the leak.
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The positioning of cold water pipes is relatively troublesome, and the pipes need to be heated to
achieve the desired effect. There are many methods, such as injecting hot water into the pipes with
pressure equipment or water pumps for heating, using cleaning equipment with hot water and steam
functions to heat the pipes, using along hose connected to the water meter at one end and the water
inlet of the water heater at the other end, connecting the hot water outlet and the cold water pipe to
make it a hot water pipe, etc. In short, no matter what method and equipmentis used, aslong as it can
achieve the purpose of heating the pipes, it can be used. After heating, use the same method as the
hot water pipe to determine the distribution of the pipe position and direction.

4.HOW TO USE EQUIPMENT TO ACCURATELY LOCATE WATER LEAKS

When using instruments to detect and locate water leaks, you must first keep the environment quiet,
require indoor personnel to move as little as possible, and turn off household appliances that may
generate noise interference, such as televisions, air conditioners, and refrigerators. In order to achieve
good detection results and enhance the signal of water leaks, the pipeline must be pressurized during
instrument detection. First, blow out the water in the pipeline, and then inject about 8-10 kilograms of
air pressure into the pipeline after plugging it. Observe the pressure change after stopping the
pressure, and decide the amount of pressure increase based on the obvious change in the pressure
gauge pointer. For example, if 8 kilograms of pressure is applied, the pressure gauge pointer will drop
significantly after stopping the pressure. In this state, 8 kilograms of pressure can meet the instrument
detection requirements. If the pressure gauge pointer does not change significantly or changes very
little after the pressure is applied to 8 kilograms and the pressure is stopped, the pressure should be
increased by 1-2 kilograms each time until the pressure gauge pointer changes significantly. When
applying high pressure, the pipe's own bearing capacity needs to be considered to avoid secondary

damage to the pipe. _50-

After applying pressure, start using instruments to detect along the top of the pipeline, focusing on
suspected leaking areas and marked hot-melt connection points. When you hear a hissing or hissing
sound similar to that produced by gas splashing, and the sound of bubbles stirring water, and the
sound is significantly louder than other areas, you have basically found the leak. At this time, you
should move towards both ends of the pipeline with the highest point of the signal as the center to
compare the signal strength. The farther away from the center point, the smaller the sound, which
means that there is the greatest suspicion of leaks here. In order to avoid illusions caused by cavities,
crosstalk, etc. You should repeatedly verify by constantly changing the pressure before excavation
and repair.
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OUTDOOR LEAK DETECTION PROCESS NOTES

1.HOW TO UNDERSTAND THE ON-SITE SITUATION

Communicate with Party A to understand the on-site situation: including understanding the location,
direction and distribution of the pipeline through drawings or under the guidance of Party A's staff,
the length, material, leakage volume, pipeline pressure, burial depth, and other details to facilitate
subsequent leakage detection.

2.HOW TO CONDUCT A SITE SURVEY

® First, understand the on-site conditions: including the location, direction and distribution of the
pipeline, the length of the pipeline, the material, the amount of leakage, the pipeline pressure, the
burial depth, and other details to facilitate subsequent leakage detection.

e Afterarriving at the site, itis necessary to conduct an inspection along the pipeline, open all valve
wells, sewage wells, rainwater wells, and power wells around the pipeline to observe whether there
is any unknown water flow or water accumulation. If there is water, itis necessary to observe whether
thereis any flow. If there is no obvious flow, a leaf or weed can be thrown onto the water surface as a
reference to observe whether it moves. If it is running water, it is necessary to drain the accumulated
water and observe in which direction water is seeping into the well. It can be inferred that thereis a
high probability that there is aleak in the adjacent pipeline. The problematic pipeline is at the end of
the flowing water, thus determining the leaking area. Use a listening rod or a leak detector to monitor
each valve, fire hydrant and other leaking points for any unknown sounds or leaking signals, observe
,52,

whether there is any regional moisture around the pipeline, ground cracks, sinking and collapse, etc.
Areas under long-term heavy pressure, and areas with uneven settlement should be investigated as
key points, and observe whether there are signs that the surrounding greening, seedlings and other
plant areas are growing more luxuriantly than other places. The purpose is to determine whether the
leaking area can be determined through these inspection methods. If the location and direction of the
pipeline are unclear, itis necessary to use pipeline detectors, pipeline radars and other equipment to
detect the pipeline and determine the location and direction before conducting an investigation.

3.HOW TO USE INSTRUMENTS TO ACCURATELY LOCATE WATER LEAKS

The conditions for using the leak detection instrument are that the pressure must reach 3-5 kg to
achieve the best effect. You must be familiar with the distribution of pipelines, walk along the ground
above the pipeline and listen, and put down the probe after every two steps. The leak detection time
at one point should not be too long, about 8-10 seconds. Pay attention to the surrounding
environmental noise interference. Itis generally best to choose the evening, especially the second
half of the night, when the environment is relatively quiet and the water consumption is low. The water
flow and pressure in the pipeline are relatively stable, avoiding the false signals caused by too fast
water flow speed and low pressure in the pipeline, and the water flow through tees, elbows, reducers,
etc., which cause misjudgment and it is easier to identify water leakage signals. Due to the complexity
of outdoor water leakage, the generated leakage signals are different, which are closely related to the
pipe material, pipe diameter, pressure, burial depth, leakage direction, leakage shape, and landfill
medium. The generated signal frequencies are also different. Some are dominated by high-frequency
components, and some are dominated by low-frequency components. The leakage noise is also varied.
The high-frequency components are dominated by sharp and piercing whistling sounds, and some

,53,



may be accompanied by the sound of rolling water. The low-frequency components are mostly low-
pitched and accompanied by whistling sounds. It is difficult to capture the leakage signal of water-
wrapped pipes and the leakage point downward. It requires relatively high hearing and sound analysis
and discrimination capabilities of personnel. It requires people with rich experience and long-term
engagement in leak detection to be able to distinguish them. Metal pipes have good sound
transmission effects, and water leakage signals can sometimes cover a large range, making it easy to
find water leakage areas. However, it is difficult to accurately locate the leakage point, and it is
necessary to verify the preciselocation of the leakage by drilling holes. PE pipes and other non-metallic
pipes have poor sound transmission effects, and the general signal coverage range is within 2-3
meters. Once a water leakage signal is found, it is basically the leakage location. The leakage points
on both sides of the pipe may deviate from the actual leakage point due to differentimpact stress
surfaces. This is why the clearer the understanding of the pipeline location, the smaller the precise
positioning error. In short, once an abnormal signal is captured, there is a suspicion of leakage, and
drilling verification must be performed before excavation can be carried out. If there are pressurization
conditions, the leakage signal can be enhanced by increasing the pressure to make it easier for the
instrument to capture. If the pressure is insufficient and there is no ready-made pressurization
condition, the pipeline can be pressurized by connecting a high-power air compressor or screw pump.
Leakage points that are small and difficult to listen to can also be detected by tracer gas detection.
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