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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʭʦʜ ʧʦʪʦʢʘ; ʩʨʝʜʥʷʷ 
ʩʢʦʨʦʩʪʴ; ʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʧʦʨ; ʫʜʝʣʴʥʘʷ 
ʵʥʝʨʛʠʷ; ʰʧʠʪʮʝʥ-ʤʘʩʰʪʘʙ; ʤʝʨʥʘʷ ʠʛʣʘ; ʪʨʫʙʢʘ 
ʇʠʪʦ; ʰʪʦʢ; ʢʨʠʪʠʯʝʩʢʦʝ ʩʝʯʝʥʠʝ; ʢʨʠʪʠʯʝʩʢʘʷ 
ʛʣʫʙʠʥʘ 

Abstract. There is theoretically shown that pressure is equal to half of flow depth at state of speed 
flow, i.e .It is equal to half of critical depth. Knowing it, authors offer a device that is designed to finding 
critical section and critical depth in open flows which are defined by consecutive measurements of 
dynamic pressure and depth of flow by means of the device in various cross sections and section findings 
where the dynamic pressure is equal to a half of flow depth, and depth is critical depth, i.e. equality is 
observed. As a result of the use of such a device increases information density due to the direct 
determination of the critical section and the critical depth of flow and increase ease of operation. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʪʦʢʘ 
ʩʢʦʨʦʩʪʠ ʥʘʧʦʨ ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ, ʪ.ʝ. ʧʦʣʦʚʠʥʝ ʢʨʠʪʠʯʝʩʢʦʡ ʛʣʫʙʠʥʳ. ɸʚʪʦʨʘʤʠ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʦʡ 
ʛʣʫʙʠʥʳ ʚ ʦʪʢʨʳʪʳʭ ʧʦʪʦʢʘʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʟʘʤʝʨʦʚ 
ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʠ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ 
ʠ ʥʘʭʦʞʜʝʥʠʷ ʩʝʯʝʥʠʷ, ʛʜʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʧʦʨ ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ, ʘ ʛʣʫʙʠʥʘ ï 
ʢʨʠʪʠʯʝʩʢʦʡ ʛʣʫʙʠʥʝ, ʪ.ʝ. ʨʘʚʝʥʩʪʚʦ ʩʦʙʣʶʜʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʧʦʚʳʰʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 
ʩʝʯʝʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

Introduction 
Finding the critical section and critical depth is necessary not only for estimation the flow state but 

also for the performance of a number of hydraulic calculations and analysis of the dimensionless 
coordinate research results. In addition, the critical depth is a unique function of speed and consumption, 
which enables to determine the velocity and flow rate of the fluid. For example, N.P. Lavrov and M.K. 
Toropov proposed a way for determining the water discharge at the head sections of the fleeting canals 
at a critical depth [1]. Consequently, the questions raised are of practical importance. 

In hydrometric practice, as well as in the laboratory to measure the depth of the flow widespread 
measuring needle or Scale-Spitze, hydrometric tube piezometers [2-9]. It allows you to measure the level 
in the adjustment and calibration of flowmeters variable level. 

The main part of the needle measuring rod is coated with it privileges. On the stock strengthened 
toothed strap and body are based on rack and vernier. Produce vernier reading on the moment of contact 
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needle attached to the stem, or the liquid surface at the time of separation of the needle from the surface 
[10ï16]. 

To fix the exact moment of contact dimensional needles used electro-contact way to display the 
time needle touch the liquid surface [2, 17]. 

Application dimensional needles can measure the level with great precision. Absolute error of 
measurement is almost independent of range. These advantage dimensional needles formed the basis 
for measuring the parameters of liquid flow in open flows. However, none of them is able to determine the 
critical section and a direct measurement of the critical depth. 

Examine critical state of flow [18ï25]. At the critical state of flow when h=hʢʨ, and the specific 
energy section has a minimum value ɽ = Emin, therefore, 
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(1) 

where E ï the specific energy of the cross section; Q ï flow rate; ɤ ï open area flow; h ï the depth of the 
flow in the living section; g ï acceleration of gravity; Ŭ ï the coefficient of kinetic energy (Coriolis); u ï the 
average speed in the living section. 

 Since bdhd � �Z  and equation (1) can be written as 
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 From here you can get 
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 Equation (3) can be written in the parameter of kinetism  how 
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or  that meets the definition of a critical mode, i.e.,   
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Here 
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where  ï froude number. 

If both sides of (6), we multiply to , we get 

 or  

(7) 

where ï density of the fluid; ï the proportion of liquid. 

This is the criteria for the critical state of flux, therefore, the critical state of flow rate pressure is 
equal to half the depth of the stream, i.e., half of the critical depth. 


