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ABSTRACT

This paper presents experimental research on standard laboratory equipment in the field of hydromechanics,
and has developed a method for calculating overpressure that occurs in water supply networks. If the
overpressure in the specified section is less than 1 atmospheric pressure, i.e. P,,,=101.325 kPa, no adverse
events will occur in the system and the water supply network will start up. If the pressures in the specified
section are higher than P,,=101.325 kPa, adverse events in the water supply network may occur. The
results of our research show that the pressure exerted by the flow of water passing through pipes of different
diameters on the pipe walls will be different. To avoid accidents and water losses in the network, correct
overpressure calculations must necessarily be made during the test inspection.

KEY WORDS: Drinking water, water supply system, negative impact, overpressure, Venturi nozzle, safe
operation, service life.

In practice, the main problems of pipeline networks of water supply systems are: premature failure of water
supply networks, a significant increase in water losses in the network, mechanical damage to individual
elements and accidents in the lines. Aimed at creating normative loads in water supply networks, the
developed design measures will increase the efficiency of water supply networks, save energy and material
resources. In order to determine the overpressure in the course of experimental studies, work on standard
laboratory equipment was carried out and the method of testing the overpressure was given. The objectives
of the study include the development of a methodology for calculating the wear of water supply networks
from excess pressure and recommendations for the selection of rational modes of operation, taking into
account the minimum wear of water supply networks.  The value of water implies reforming and
developing in the world practice of water supply as the most important component. The value of water
implies reforming and developing the water supply sector as a major component of the water sector. In
Uzbekistan, the main problem of the water supply system is limited water reserves and its uneven
distribution. This means that scientific research related to ensuring reliable operation and uninterrupted
supply is directly related to the efficiency of the water supply system. The way of correct calculation of
overpressure, we will conduct with the help of laboratory equipment, which will be presented below.

Device for the study of fluid mechanics:-

Laboratory device for studying fluid mechanics G.U.N.T. HM 112 (Germany) allowsto conduct flow and
pressure measurement experiments, experiments to determine flow velocity loss and properties of different
pipe sections.
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Picture 1. G.U.N.T HM 112 appearance of the experimental block

1. Reverse hose 10. Volumetric-Rotameter

2. Electronic pressure relay 11. Thermometer

3. Basic eraser 12. Reducing valve

4. Key of pump 13. Supplier hose

5. Digital pressure indicator 14. Pump

6. Reduction of differential pressure 15. Drain valves

7. Check valve 16. Pipes of different sizes

8. Six-pipe pressure gauge 17. Resirvoir for water

9. Two-pipe manometer 18. Interchangeable measuring objects

Technical information:

Length-2220 mm; width-820 mm; height-1980 mm; approximate weight - 250 kg; power supply - 230 V,
50Hz; nominal flow (force) - 0.75 kw. Centrifugal pump: max.napor-24m; max production - 7 m*/s; Tank
capacity - 75 1.

The pressure of the pump installed in this laboratory device is H = 24 meters. The pressure supplied by the
pump is determined as follows.

Ppump=H x 9.8 Pa =24 m x 9.8 Pa = 24 000 mm x 9.8 Pa = 235 200 Pa = 235.2 kPa (1)

This means that the pump pressure in this equipment is Ppymp = 235.2 kPa. The temperature of the water in
the water tank is indicated by the thermometer t = 15°C. We adjust the water flow through the control valve,
that is rotameter reading to Q,, = 0.5 m*/h.
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Picture 2. Thermometer and rotameter indicators

We determine the flow rate while the pump is running by the following formula.

3 3
Qu 0.5m" /'h = 0.5m"/h =0.44m/sek (2

v =
360071'(%)2 3600.3'14,(%)2 1.13m?

Hence the velocity of water flow in the system is v = 0.44 m/sec. To measure the overpressure that forms
inside the Venturi nozzle, we install the venturi nozzle on the pipe of measuring objects (18), which replace
each other, and connect one end of the hoses to the nozzle, we connect one end to a six-tube monometer.

phibbdd -

Picture 4. Venturi nozzle working condition
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Picture 5. Experimental indicators of a six-pipe pressure gauge

Six-tube monometer - consists of six equal glass tubes mounted on a millimeter scale at the back. Height 390
mm forms a column of water. All tubes are connected to each other from above and have a common
discharge valve. The liquid inflow points are located below. Once the air bubbles in the system have been
expelled, the common discharge valve closes and the pump shuts off. The common discharge valve opens

and an airbag is formed inside the glass tubes. The pump is started and the water column readings on the
tubes are recorded.

The results of this laboratory work are tabulated.

Table 1 Laboratory work calculations

No Glass | Water column indicators of glass | Converting water column readings in glass tubes Res;lts

tubes tubes, h (mm) to pressure (h x 9.8 Pa) (kPa)

1 330 330x 9.8 3.234

2 320 320x 9.8 3.136

3 20 20x9.8 0.196

4 240 240x 9.8 2.352

5 270 270x9.8 2.646

6 280 280 x 9.8 2.744
Total 14.308

Now to calculate the overpressure that will occur exactly inside the Venturi nozzle, we divide the
calculated pressure readings on the six tubes in total into six.

p o ZPu _ 14308 kPa
ex.pr 6

The overpressure in the system under test shall not exceed 1 atmospheric pressure, that is Py, = 101.325
kPa. According to the results of this laboratory work, the excess pressure inside the Venturi nozzle is Pey . =
2.285 kPa. This means that the Venturri nozzle can easily withstand the pressure Ppum, = 235.2 kPa supplied
by the pump and accidents never occur due to overpressure in systems operating at such rates.

=2.385 kPa (3)
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CONCLUSIONS

1. Any water supply systems should be inspected and tested before commissioning. To do this, depending on
the type of pipe materials installed in the system, they are divided into separate sections and sealed. The
pressure required for the system is then created using air compressors.

2. Monometers are required to be installed to measure the pressure at the most important points of the
selected sections, where the pipe diameters change, where they rise and turn, and where they separate and
connect. The readings of the monometers in the inspection area are recorded and the total is calculated by
adding up the total readings. The calculated total is divided by the total number of monometers and the
average value of the total pressure in the system is determined.

3. The average value of a pressure is 1 atmospheric pressure, that 1is, only if
P.m less than 101,325 kPa, no overpressure is generated in the system and the water supply system is
allowed to start. If the average pressure value is higher than P, = 101,325 kPa, in which case adverse
events in the system may occur due to the formation of overpressure. To prevent accidents and water losses
in the system, it is imperative that the correct calculation of the overpressure is carried out during the test.
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