
AlfaBuild; 2020; Volume 15 Article No 1502 

Lipin, A.A. 
Surface telescopic water intake: A review;  
2020; AlfaBuild; Volume 15 Article No 1502. doi: 10.34910/ALF.15.2 

 
ISSN 2658-5553 

Surface telescopic water intake: A review 

Lipin, A.A.1* 

1 Azerbaijan SPU of Hydro technique and Melioration, Baku, Azerbaijan 
* dorian.lipin@gmail.com 

Keywords: 

water intake, water supply, rivers, lakes, reservoirs, canals, telescopic water intake 

Abstract: 

The scope of use of surface telescopic water intake at various water sources had explored. Working 
conditions of the vertical telescopic water intake in reservoirs, were analyzed. The effectiveness of the 
use of this hydra technical structure in large and medium reservoirs has been established. The influence 
of all possible factors on the operation of vertical telescopic intake in the reservoir was studied. An 
analysis of the effective use of vertical telescopic water intake in a lake was conducted. All possible 
factors acting on the water intake in the lake were studied and the most optimal location of the hydraulic 
system was proposed. The working conditions of vertical telescopic water intake in rivers and mountain 
rivers were studied. The advantages and disadvantages of using vertical telescopic water intake in this 
type of reservoirs are established. The features of the vertical telescopic water intake in the channels 
were studied. 

1 Introduction 

Surface water intakes are used to take water from a source and supply it to consumer needs, such 
as hydropower, drinking and domestic water supply, industrial needs and irrigation. Water sources for 
the above purposes may vary. In general, the main sources of water supply can be storage reservoirs, 
lakes, large and medium-sized reservoirs, rivers, etc. 

The source of water supply must provide a stable supply of water for the entire period of water 
supply. The water in the source of water supply must meet the quality requirements of the consumer. 

Vertical telescopic water intake is designed to take water from the top layers, which are free of 
sediments. This working feature of telescopic water intake increases the quality of water taken by intake 
and reduces cost for purification. This structure can provide constant flow and temperature of water 
despite of water level fluctuations in the water source. Vertical telescopic water intake is applicable to 
use in reservoirs, lakes, rivers and main channels [1]. 

Vertical telescopic water intake has certain operational restrictions, such as limited operation depth 
and stability. The operation depth of telescopic water intake cannot be less than the critical submergence 
depth for this particular structure, and cannot be higher than the depth ensuring [2]. Active ice drift and 
intensive movement of ships negatively affect structural stability of telescopic water intake. 

Considering above-mentioned working features telescopic water intake, research has been carried 
out to investigate working efficiency of this intake in different types of water supply sources. Available 
information from the literature review revealed benefits and drawbacks of telescopic water intake 
installation in each type of water supply sources. The purpose of this study is to analyze effectiveness of 
use of vertical telescopic water intake in four different types of water supply sources. This study also aims 
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to enrich available data in the literature on working conditions of telescopic water intake in order to reach 
a better understanding of its behavior. 

2 Water intake facilities 

In this paper, the use of vertical telescopic water intake in 4 sources of water supply was 
considered. The advantages and disadvantages of using this water intake facility in each type 
of reservoirs separately were studied. 

2.1 Features of water intake from storage reservoirs 

The conditions for water intake in storage reservoirs are significantly different from the rivers in 
their natural state [31]. The construction of the reservoir makes serious changes to the natural 
hydrological state in the river. Fluctuation of water levels in the reservoir are different from the river flow 
regime. When taking water from closed water bodies such as reservoirs and lakes, a number of factors 
should be taken into account, such as the effects of waves generated by wind and ship movements, 
changes in water levels, currents along the coast, ice formation, etc. 

Basically, water intakes built on reservoirs are of two types: combined with a dam structure and 
separate. 

While choosing a place for water intake, one should be guided by the conditions of hydrology, 
topography, and geology, and the following specificity requirements of reservoir dynamics: 

– place for vertical telescopic intake should have a water quality that meets consumer 
requirements; 

– the chosen place should be free from ice slush and active ship traffic; 
– the leeward side is the most favorable for the location of the intake. 
While studying water intake in reservoirs, it was found that the outfall of large bays is the most 

optimal place for water intake, in case if it is protected from the formation of large waves; in the place of 
capes, consisting of rocky soils, in places free of sediment deposits. If the capes are composed of erosive 
soils, then they quickly turn into a wide beach with stability, which prevents further erosion of the coast. 
The need to shift the structure of water intake from the coast arises in the event of water turbidity in the 
coastal zone and erosion of the coast with the formation of large waves. In this case, the design of the 
vertical telescopic intake can be installed at the required distance from the shore for water intake from 
the upper layers without turbidity and sediment. 

The depth of the reservoir plays a significant role in choosing the design of a vertical telescopic 
intake. Because this design solution is most effective at medium and large depths. 

2.2 Water intake facilities on lakes 

The principle of water intake from a lake is similar to that of reservoirs. The lake has a natural origin 
in contrast to the reservoir. 

Constantly increasing water needs are often met or overcome through the use of lakes as a source 
of water supply [1]. For this purpose, reservoirs are also being built to accumulate water during high-
water periods of the year and continue to provide uninterrupted water supply to settlements and 
agriculture during periods of water shortage. 

The use of fresh lakes for water supply of settlements and industrial enterprises is under 
widespread. In lakes, the water level is more stable and fewer fluctuations are observed in contrast to 
reservoirs [4]. 

There are three groups of lake water intakes: water intakes from small lakes, from large and deep, 
from wide lakes of small depth. 

Telescopic water intake facilities should be used on lakes and bodies of water with a large change 
in water level and sufficient depth. At shallow depths, use of telescopic column will not be effective for 
several reasons. Firstly, the shallow depth does not provide the minimum critical submergence depth of 
intake for the collection of large volumes of water [2]. Secondly, water bodies of small depth do not have 
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a large temperature difference throughout the depth; therefore, water intake from the surface makes no 
sense [14]. 

In case of water intake construction on a large lake of small depth, it is removed from the coast to 
the required distance in order to obtain the necessary depth. In this case, the use of vertical telescopic 
water intake is most effective. 

2.3 Water intake facilities on rivers 

The main tasks while taking water from rivers are to prevent large sediment from entering the water 
intake structure and to ensure a continuous supply of water [20]. This task is more dependent on the 
hydrological conditions of the river at the water intake location. Generally, increasing the efficiency of 
water intake requires a complex of adjustment and protective works in the river channel at the water 
intake site. Such works have a number of specific details and features that are different for damless and 
dam water intakes. 

Mountain rivers differ significantly from the plain ones by dynamics of the flow. [6] The main feature 
of mountain rivers is uneven flow both daily and throughout the year. Regulation of flow through the 
construction of reservoirs is difficult due to the large number of bottom and suspended sediments. Since 
these sediments quickly fill up the reservoir. Water intakes constructed on mountainous sections of rivers 
require the use of special devices to protect against floating waste and sediment of various shapes. 
Special design solutions for water inlets are required for water intake from mountain rivers, taking into 
account the peculiarities of their hydrological regime. The high flow rates of mountain rivers caused by 
significant longitudinal slopes of the channels lead to various deformations of the coasts. Ice phenomena 
and the formation of sludge greatly complicate water intake and require the application of protective 
devices. 

Above-mentioned properties of the hydrological regime of mountain rivers introduce specific 
features into the layout and design of water intakes [23]. For example, high turbidity of water requires the 
inclusion of primary sedimentation tanks as part of the site of water intake structures. Special protective 
structures to protect the water intake from destruction are provided on rivers where mudflows are 
observed. 

Permafrost areas may have different environmental conditions, but they are all united by the 
severity of the climate and the presence of permafrost [16]. Most structures of water intake facilities are 
not able to work in such conditions due to their inconsistency with the natural conditions of the North. 

The rivers of small and medium sizes have a factor of freezing in the winter time every year. Some 
middle rivers freeze only during years of severe frost or for a short period of the winter. Rivers of 
permafrost areas are subdivided according to the conditions of water intake into the following: 

– large rivers have a depth greater than the depth of freezing and provide continuous water supply 
throughout the year; 

– medium non-freezing rivers maintain ice flow throughout the winter. This allows water to be taken 
from these rivers without flow regulation by filtering or infiltration water intakes; 

– rivers of small and medium sizes keep at the bottom of the zone with a positive water 
temperature. Such rivers allow limited water intake through filtering under-water intakes; 

– small rivers freeze along with the underlying aluvium. In such rivers, water intake is possible only 
with flow control. 

2.4 Water intake facilities on canals 

Very often consumers take water from sources located at a great distance from them [29]. 
Open channels can be used to solve this problem and transport water to the place of its use. 
Such channels, due to their large lengths, are called main canals. According to their parameters 
and depth, they are suitable for placing a vertical telescopic intake. The intake of water from a 
canal is similar in principle to the water intake from a river. 

In case of water intake from a transit channel, water intake facilities are located directly on 
the shore [30]. In general, they consist of a bucket that connects the channel with the water 
intake, and the water intake itself, from which water is drawn in by the suction pipes of the 
pumps. This type of water intake is used for water intake at small and medium capacity stations. 
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However, use of vertical telescopic intake directly in the channel will reduce the cost and simplify 
the design of the water intake. 

3 3.1 Working conditions 

3.1 Working conditions of vertical telescopic water intake on storage reservoirs 

Construction of a vertical telescopic water intake does not require large preparatory work and 
the construction of additional hydro technical structures. (Fig. 1.) 

 

Fig. 1. Vertical telescopic water intake: 1- floatation pontoon, 2- inlet funnel, 3- 
telescopically connected pipes (tapering downward), 4- elbow, 5- discharge pipe, 6- 
connecting elements, 7- air supply conical tube, 8- protrusions, 9- springs. 

Construction of water intake facility combined with a dam assembly is effective if acceptable 
according to customer requirements. The advantage of this design solution is that in this case a vertical 
telescopic water intake can be used, which can also serve as a spillway or outlet, this solution can reduce 
the cost of constructing a water intake structure, in addition, it becomes possible to take water of the best 
quality from the most favorable levels. Design patterns of water intake facilities depend on the type of 
dam. The use of concrete dams significantly simplifies the design of the intake structure. The design of 
the water intake is getting more complicated in case of using earthen and stone dams. 

Considering above mentioned features of water intake from the reservoir, the use of a telescopic 
surface water intake is effective in case of integration with dam hydraulic system or separated, if optimum 
depth for its operation is ensured. 

3.2 Working conditions of vertical telescopic water intake on lakes 

In case of water intake construction on a large lakes of small depth, it is removed from the coast to 
the required distance in order to obtain the necessary depth. In this case, the use of vertical telescopic 
water intake is most effective. 

Considering all features of water intake from lakes, surface water intake of the telescopic type is 
effective for this type of water body. Use of this structure will be most optimal on large and medium-sized 
lakes while providing the necessary depth for work. The height of the waves caused by the wind and the 
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movement of vessels should be taken into account while choosing a place for water intake. When taking 
water from the lake, ice formation should also be considered. 

The main advantage of using a telescopic water intake in a closed reservoir is the temperature 
stability of the water taken. Since there are almost no undercurrents and other processes in a closed 
body of water that affect the mixing of waters of different layers, the temperature of the water on the 
surface of the water body always remains the highest. The surface layer of water has a high temperature 
due to interaction with environment, warming up by sunlight, evaporation from the water surface, etc. 
The intake of heated water is important for irrigation of crops, because low temperatures of irrigated water 
can significantly reduce their fertility. 

3.3 Working conditions of vertical telescopic water intake on rivers 

Given the above features of the rivers, the telescopic water intake will most effectively work 
on the flat sections of the rivers. A place for the location of water intake should be chosen in the 
area with minimum flow rates, in areas with minimal suspended sediment. It is also necessary 
to ensure the stability of the waterworks taking into account the pressure of the moving water 
masses and the pressure from the possible formation of ice. Due to these reasons, it is not 
recommended to place telescopic surface water intake in permafrost areas because of abundant 
ice drift. This will require additional measures to ensure stability, which can lead to a significant 
increase in the cost of the structure and its economic inefficiency. In general, the use of 
telescopic water intake for water supply on mountain rivers will not be effective. Because 
mountain rivers generally have high-speed bubbling streams containing sediments of different 
sizes and shapes. Telescopic water intake is not designed to work in such conditions. 

3.4 Working conditions of vertical telescopic water intake on canals 

The design of the vertical telescopic intake allows to take big volumes of water. To prevent 
sediment, water intakes are equipped with trash racks. The size and design of the gratings 
should be chosen taking into account the maximum particle size that the water intake can 
consume without disturbing its operation. 

The principle of operation of the vertical telescopic water intake in the main canal is similar 
to its work in the river. Such a constructive solution will allow you to effectively take water from 
the channel. 

4 Conclusion 

In this research, the use of vertical telescopic intake in 4 water sources of various types 
was reviewed. Study on the expansion of the scope of vertical telescopic water intake was 
carried out. The following conclusions were obtained as a result of this study: 
1. It has been established that a vertical telescopic water intake can be used in a reservoir while 

ensuring sufficient operation depth. The main factors affecting the water intake in this 
reservoir were identified and the most favorable location for its installation was determined. 
The possibility of using the water intake together with a dam of various types or separately 
from it. 

2. The operation of the vertical telescopic water intake in the lake was studied. It has been 
established that the principle of operation of this hydraulic system in the lake is similar to the 
conditions in the reservoir. The advantages of using vertical telescopic water intake in a 
closed reservoir are identified. 

3. The work of vertical telescopic water intake in rivers was investigated. The effectiveness of 
use of this water intake on the flat sections of the rivers is revealed. Design flaws of vertical 
telescopic water intake on mountain rivers and in permafrost areas have been identified. 

4. The operation of the vertical telescopic water intake in the conditions of the main canals was 
studied. It has been established that the principle of operation is similar to the intake of water 
from rivers on a flat site and, if sufficient depth is provided, the vertical telescopic intake can 
work effectively in such a reservoir. 
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