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Abstract 

The socio-economic importance of drinking water supply is one of the important 

foundations of the infrastructure life support system. For the stable operation of the water 

supply system, it is necessary to have an established structure for determining the supplied 

costs. The method of recording water consumption from two water pipes using water meters 

operating independently of each other will ensure accurate measurement of water consumption 

in two parallel water pipes operating under different pressures. 
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Introduction 

Water is often thought of as an infinite resource that can be replenished over time, so it 

tends to take a backseat to energy conservation when it comes to green building certification. 

Water shortages and outages in the world’s major cities, serve as a stark reminder of the 

importance of conserving potable water. Addressing water efficiency involves a comprehensive 

approach to reducing water use from indoor water use to outdoor water use and other 

specialized uses [1]. 

Formation of real water consumption standards has important socio-economic 

significance. Establishing actual values of drinking water consumption by the population taking 

into account the physiological minimum, social and hygienic needs allows in practice to justify 

water consumption standards for cities and towns, establish the amount of payment for water 

supply, plan the volume of water sales for water supply organizations, and also forecast income 

and expenses. The value of water consumption standards depends not only on the costs of 

operating water supply systems, but also to a large extent on the reliability and quality of water 

supply to the population [2]. 

 

Conflict setting 

The task is to develop a method for recording the consumption of water taken from 

water pipes using water meters that operate independently of each other in the case of 

communication between two water pipes of different pressures. 

 

Research Results 

Let's consider a water supply system consisting of independently operating main water 

pipes 1Р and 2Р, each of which provides water supply with outlets Q01 and Q02, respectively, 

in territories I and II subordinate to it (Fig. 1).  

 
Fig. 1. Hydraulic system diagram 

1- valve, 2-pressure gauge, 3-pressure gauge 

 

The valve performs two functions: a) discharge of water from outlets Q01 and Q02 of the 

intake for consumers in zones I and II, and b) dewatering of the consumption system in case of 

an accident. 
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Since the water pipes 1P and 2P operate independently of each other, the amount of water 

taken from each of them is recorded by a separate water meter. 

 The pressure gauge performs a control role. 

Please note that the flow rate on the water pipes serving the areas will vary depending on 

the time of day if they do not have daily regulating pools. 

Often, for various reasons, a pressure drop may occur in one of the water pipes, as a result 

of which the power supplied to consumers under its control decreases compared to the 

regulatory demand for water. In this case, they turn to the problem of creating a more complex 

water supply network, the main idea of which is to supply consumers with an additional outlet 

from one of the water supply lines. 

In the hydraulic system under consideration, this idea is implemented using a pipeline AB 

connecting the water supply lines to each other, the diagram of which is shown in Fig. 2. 

The equipment of the pipeline AB with devices for measuring and adjusting the direction 

of liquid movement, shown in Fig. 2, is due purely to the problem of measuring water, taking 

into account that the sensors work independently of each other, that is, the current passing 

through one sensor is not recorded in the other sensor. 

In the pipeline AB connecting the water pipes, there are two possible cases of outlet 

distribution: one of the water pipes supplies․ 

1) feeds consumers of two territories and another water supply system; and 

2) to consumers who are subordinate to him, and partially to consumers of another. 

Let's assume that in the section behind valve 1 of the left water supply line, the bend is 

p1, and in the right water supply line it is p2 and,  :,21 pp   

 Obviously, due to the difference  21 ppp −= , the direction of fluid flow in the AB 

tube will be from left to right.: 

 

 
Fig. 2. Hydraulic system diagram 

1-valve, 2-water meter: 3 - Pressure gauge, 4-check valve, 5 - check valve,  

6-main pipe for consumers, 7-auxiliary water meter 

 

if 𝑝1 > 𝑝2 check valve open 

if 𝑝1 < 𝑝2 check valve closed 
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Let's discuss the above case 1 of water distribution, specifying the channel and clarifying 

the issue of water measurement. 

1) The outlet Q1p, taken from the water pipe 1P, passes through valve 1, is recorded by 

the water meter 2, feeds consumption in zones I and II through outlets Q1 and Q2 and the water 

pipe 2P. 

 Therefore 

                                                               PP QQQQ 2211 ++=  
  

It turned out that the water supply 1P serves the water supply of two districts, and the 

process is carried out through the ACDFB channel, and the amount of water taken from the 

water supply 1P is recorded only by the left water meter. 

The amount of water supplied to the water pipe 2P is recorded by the auxiliary water 

meter of the bypass line of the DFP channel (7), since the pressure pD at point D of the water 

pipe AB is greater than the pressure of the water pipe 2P, which determines the amount of water 

that has already been recorded. 

It should be noted that with such a hydraulic regime, the estimated water demand in two 

territories is not satisfied (Q1< Q01, Q2<Q02), and the process of implementing water supply is 

a purely temporary situational solution. 

If the pressure in the water supply 2P, p2, exceeds the pressure in the water supply 1P, p1, 

then the water flow is carried out in the opposite direction to the previous one through the 

BDCEA channel, and the amount of water taken from the water supply 2P is recorded only by 

the right water meter. 

If the direction of fluid flow through the pipeline AB is from left to right, the check valve 

5 of the CEA bypass line on the left side is closed, and the check valve 5 on the right side is 

open. 

Obviously, when moving in the opposite direction (from right to left), the check valve 5 

is closed on the right side and open on the left side. 

Theoretical justification of the suge case (line 1P feeds line 2P or vice versa) it is 

expressed by the following dependencies՝ 

                    
021 −

−
ACDFBh

g

pp

 , the direction of movement is from left to right 

and 

                      
012 −

−
BDCEAh

g

pp

 , the direction of movement is from right to left, 

where h is the total pressure loss in the channel corresponding to their indices. 

Now let's look at the 2nd case, which is the most common with the problem of measuring 

water: one of the water supply lines partially feeds part of the water intake operated by the 

other. 

2) assume that the water pipe 1P feeds part of the mQ2 (0<m<1) Q2 outlet of the water 

pipe 2P. In this case, the supply outlets of the water pipe will be՝ 
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       ,211 mQQQ P +=  

                                                            ( ) :1 22 QmQ P −=  
 

The channels for the supply outlets of water pipes 1P and 2P will be sections of the ACM 

and BDM pipelines AB, respectively, since the check valves (5) on the left and right sides of 

the system closes. 

It is clear that the outlets from the water pipes 1P and 2P are registered by water meters 

on the left and right sides, independent of each other. 

The pressure HM is set in section M of the pipeline AB. 

Therefore, the design pressures in the ACM and BDM sections of the AB pipeline will 

be respectively․ 

                                  
:, 21

MBDMMACM H
g

p
HH

g

p
H −=−=

  
According to the Bernoulli equation, we have 

                                                             

,21
BDMACM h

g

p
h

g

p
−=−

  
 

where hACM is the pressure loss in the ACM channels and hBDM is the pressure loss in the BDM 

channels when released to the outputs Q1P and Q2P, respectively.  

Thus, the proposed scheme of the system shown in Fig. 2 is suitable for the two hydraulic 

modes under consideration from the point of view of correct accounting of discharges removed 

from water pipes using water meters operating independently of each other. 

Conclusion 

The method of recording water flow from two water pipes using water meters operating 

independently of each other will allow for accurate measurement of water flow in two parallel 

water pipes operating at different pressures․ 
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МЕТОД УЧЕТА РАСХОДА ВОДЫ ИЗ ДВУХ ВОДОПРОВОДНЫХ СЕТЕЙ С 

ИСПОЛЬЗОВАНИЕМ ВОДОСЧЕТЧИКОВ, РАБОТАЮЩИХ  

НЕЗАВИСИМО ДРУГ ОТ ДРУГА 
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Социально-экономическое значение питьевого водоснабжения является одной из 

важных основ инфраструктурной системы жизнеобеспечения. Для стабильной работы 

системы водоснабжения необходимо иметь налаженную структуру определения 

поставляемых расходов. Метод учета расхода воды из двух водопроводов с помощью 

водосчетчиков, работающих независимо друг от друга, обеспечит точное измерение 

расхода воды в двух водопроводах, работающих под разным давлением.  
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