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Annotation: The velocity of flow on the unevenness of the head and taking into account the 
pulsation component of pressure, the depth of the spillway inlet. The study of when choosing the 
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of the input section is the smallest, the dimensions of the heads and confuser of the inlet section are 
minimal, outlines - the simplest, absence of cavitation on the tips. 
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Introduction.  
The pressure drop coefficient at the tip determines, in fractions k of the velocity pressure behind the 
tip, the pressure drop at the tip point , caused by the conversion of the potential energy of the flow 
into kinetic energy and the influence of accelerations developing when the flow turns. As the inlet 
hole deepens, the load on the valves and the power of the lifting mechanisms increase, the process 
of closing the holes becomes more complicated, since forced seating of the valves may be required, 
and inspection and repair of embedded parts becomes more difficult. As well as the initial period 
for skipping construction costs, the altitude position of the holes is determined by the given regime 
of water levels in the upper pool [1]. It is taken into account that when the depth is reduced to 
certain limits, there is a danger of air being trapped in the hole due to the formation of vortex 
funnels in front of the water intake. 

Methods. 

If we assume that the flow around the tip is potential, then the speed at the point  of the tip , 
for which the value is known, is determined from the condition of constant energy for any 
streamline. For the streamline near the surface of the head we have  

     (1) 

taking into account (4), we obtain [2]: 
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therefore, the local averaged velocity at the point where the maximum pressure drop occurs is [3]: 

       (2) 

By introducing this speed into formula when calculating the minimum pressure on the tip, the 
pressure drop due to the influence of irregularities is obviously exaggerated, since in reality the 
speed at the surface of the tip decreases due to friction forces. 
The pressure pulsation coefficient at the tip is determined from the graph in Fig. 1. [4]. 

The value determines the root-mean-square value of the pulsation component of pressure. When 

calculating in one should introduce  , and even that is , deviate from the “three 

sigma” rule.It should be noted that the values  obtained in pre-cavitation modes [5]. 

When cavitation occurs, the nature of the pressure pulsation becomes different, since the pulsating 
pressure does not fall below the critical pressure. Deepening the spillway inlet. The smaller the 
depth of the inlet hole, the easier it is to solve the issue of equipping the holes with gates and their 
operation [6]. 

 
Fig.1.To determine the depth of the water inlet hole 

Based on the results of observations of funnel formation at water intakes of approximately the same 
shape in Canadian waterworks (Fig. 1, a), empirical formulas were obtained to determine the 
minimum depth of the hole , at which there are no vortex funnels that draw air into the hole [7]. 

With a frontal symmetrical water supply, depth in meters: 

      (3) 

when supplying water with a slanted flow in plan: 

                  (4) 

As the inlet hole deepens, the load on the valves and the power of the lifting mechanisms increase, 
the process of closing the holes becomes more complicated, since forced seating of the valves may 
be required, and inspection and repair of embedded parts becomes more difficult. Since spillways 
can serve not only to pass water and floods and release the reservoir in order to cut off the peak of 
the flood, but also for irrigation releases [8].  
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Thus, the elevation of the upper edge of the inlet holes is determined by the necessary deepening of 
the holes under the level of the upstream water due to the condition of no air entrapment.There are 
very numerous works devoted to the calculation of funnel formation and the entrainment of floating 
bodies in buried holes, referring to the outflow from the hole in the bottom of the vessel or the free 
outflow from under the shutter, due to It is not possible to use the recommendations contained in 
these works to calculate the depth of holes in water intakes. 

Conclusions: 
The smaller the depth of the inlet hole, the easier it is to solve the issue of equipping the holes with 
gates and their operation. As the inlet hole deepens, the load on the valves and the power of the 
lifting mechanisms increase, the process of closing the holes becomes more complicated, since 
forced seating of the valves may be required, and inspection and repair of embedded parts becomes 
more difficult. Since spillways can serve not only to pass water and floods and release the reservoir 
in order to cut off the peak of the flood, but also for irrigation releases. As well as the initial period 
for skipping construction costs, the altitude position of the holes is determined by the given regime 
of water levels in the upper pool. It is taken into account that when the depth is reduced to certain 
limits, there is a danger of air being trapped in the hole due to the formation of vortex funnels in 
front of the water intake. 
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