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 Abstract 

  

Introduction. The purpose of this reseach is to investigate 

different methods of the treatment of the liquid systems and 

solutions for the change of the chemical and physical 

parameters and properties these liquid systems and solutions. 

Materials and methods. Objects of research are different 

types of treatment and processing methods end modes of liquid 

water systems and solutions like as technological water for the 

application in food industry. Subjects of study are change of the 

physical and chemical parameters and properties of water 

systems and solutions. Scientific and research works, reviews, 

articles, monographs of different methods and processes of 

treatment water systems were analyzed. 

Results and discussion. It is established that a great 

variety of methods of liquid systems and solutions treatment are 

widely used in different brunches of food industry. The 

application of actual type of processing depends from many 

factors.  

The research studies confirmed the possibility to 

amplification technological processes by innovative reagentless 

methods of physical influences. Every of these methods, modes 

and approaches has its own objective problems, which need the 

modern original solutions,  

Chemical methods of treatment give the possibility for 

disinfection, inactivating pathogenic organisms and these 

methods can be used with large volumes of water and water 

solutions  

Biological methods of water, water systems and 

wastewater solutions treatment are an important and essential 

part of any wastewater processing.  

The physical and chemical properties and parameters of 

water, and liquid mediums, such as: oxidation-reduction 

potential, pH value, dissolved oxygen and etc. may be changed 

by the physical methods of energy influence. 

Conclusions. The application of different methods of 

treatment in combination could improve the water treatment 

process environmentally. One of original and new procedure 

and equipment that was used for improvement of water 

treatment process is the method of discrete-pulsed input of 

energy. 
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Introduction 
 

At the present time one of the significant problems that are of attention to the scientific 

society is to extend original substandard goods and technologies that meet contemporary 

worldwide standards of quality and safety. 

The availability of drinking water is limited, and it is shrinking worldwide. The world’s 

8.5 billion people will consume 6 trillion cubic meters (6000 km3) of water per year [1]. 

Water is an exceptional, omnipresent substance that is a major component of all living 

things, which has anomalous in many of its physical and chemical parameters and properties. 

Pure water and liquid water solutions and systems are used for fabricating, processing, 

washing and cleaning, diluting, cooling, or transporting products. Worldwide, agriculture and 

power generation are the main consumers of this raw material [2]. 

The purpose of this research is to investigate different methods of the treatment of the 

liquid systems and solutions for the change of the chemical and physical parameters and 

properties these liquid systems and solutions. 

 

 

Materials and methods 
 

Materials 

 

Objects of research are different types of treatment and processing methods end modes 

of liquid water systems and solutions like as technological water for the application in food 

industry.  

Subjects of study are the changing of the physical and chemical parameters and 

properties of liquid water systems and solutions which can form hydrogen bonds and 

associates of different variety. 

Pure water and associated liquid aqueous systems and solutions were used for 

investigations and analyzing the change of their physical and chemical parameters and 

properties during the treatment and processing by the different methods and technological 

modes. 

 

Review methodology 

 

Scientific and research works, articles, proceedings of the conferences, thesis of the 

conferences,  monographs of different methods, modes, processes of liquid systems treatment 

and equipment for processing were analyzed. 

General scientific methods, such as analysis, comparison, and synthesis were used for 

research investigation. Literature referenced in this review was obtained from searches from 

bibliographic information in database and logic programming (DBLP), ISI Proceedings, 

Journal STORage (JSTOR) Search, Medline, Scopus, CAB abstracts, CABI full text, 

EBSCOhost, Google Scholar, PubMed, Web of Science, Emerging Sources Citation Index 

Web of Science Core Collection, SciFinder, Universal Impact Factor, ScienceDirect, Science 

Research Portal, Ingenta, SciNet – Science Search, CiteSeer Publications Researchindex etc. 
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Results and discussion 
 

Pure water and different liquid solutions and systems are plenty complicated associate 

systems, which are susceptible to the nominal quantity power influences.  

In liquid solutions and pure water and in the aqueous solutions there is an unremitting three-

dimensional grating of hydrogen bonds; it proves to be true many researches by the numerical 

mathematical experiments and by mathematical modelling methods [3, 4].  

Water, liquid solutions and systems has been modeled by different ways:  

‒ As a uncomplicated continuous medium for fast calculations of solvatation or dielectric 

properties;  

‒ As simplified statistical mechanical sphere-like particles with hydrogen bonding arms; 

‒ by using fixed charge or polarizable atomically detailed models in computer simulations 

and modeling;  

‒ At the computationally exclusive  –  quantum mechanical level for insights into the 

nature of electronic structure and the bonding of the atoms [5]. 

A number of our grandest large-scale challenges – distributing clean water, producing 

cheap and clean energy, providing greater food security, green ways to produce modern 

chemicals, and curing diseases – depend on a better understanding of water at the molecular 

level [6]. 

Inescapability of investigate of the structural formation of liquid aqueous solutions and 

systems and also liquid binary systems is rooted by their exceptional properties, and also 

special importance in lifeless and alive environment, a science and the techniques, 

contemporary technologies and production. Interactions with water are a major driving force 

for bimolecular structure and function in living systems. 

Water, liquid solutions and systems can proceed as a solvent, product, reactant, catalyst, 

chaperone, messenger, and controller.  

Water has distinctive liquid and solid properties in one time:  

‒ It is highly cohesive;  

‒ It has volumetric anomalies – water’s solid (ice) floats on its liquid;  

‒ Pressure can melt the solid rather than freezing the liquid;  

‒ Heating can shrink the liquid;  

‒ It has more solid phases than other materials [7]. 

The special directionality of the hydrogen bonds is responsible for many of the 

anomalous water properties. The hydrogen bond H-bond is a strong bond which can formed 

between a polar hydrogen and another heavy atom, as a rule carbon, nitrogen, oxygen or 

sulfur in biological molecules [8, 9]. 

There are many methods of water treatment for changing chemical and physical 

properties and parameters. In recent years researches and technologists and engineers have 

turned their interest to employment of the innovative non-traditional technologies and 

methods in processing of the liquid mediums, solutions, systems, which consists of the water 

or water solutions.  

Nanotechnology embraces grand guarantee in ensuring safe drinking water through 

designing innovative centralized and decentralized household-level water treatment systems 

such as such as  nanoadsorbents, photocatalysts, microbial disinfectants and in membranes 

[10]. 

An explanation process of water treatment include flocculation, sedimentation and media 

filtration to remove colloidal and suspended solids, ion exchanging, carbon adsorption and 

membrane processes to remove dissolved solids; and at last stage a disinfection for microbial 

inactivation that often performed by chlorination, ozonation and ultraviolet radiation [11]. 
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The processes implicated in treating water and liquid aqueous systems and solutions 

rationale may be chemical, biological, physical and different combination between of them. 

The quantity and type of treatment and processing depends on the source of water, liquid 

aqueous systems and solutions the function for which the water is required. 

The preference of which type of treatment or processing to employ from a great variety 

of available processes depends on the characteristics of the water, the kind of the water 

quality problems to be current, and the costs of different methods of treatments. 

Chemical methods of treatment give the possibility for disinfection, inactivating 

pathogenic organisms and these methods can be used with large volumes of water and water 

solutions, Figure 1. Such methods described above can reduce the number of pathogens in 

water, but do not always eliminate them completely. 

 

 

 
 

Figure 1. Some types of the chemical methods of water treatment 

 

 

The main aim of the chemical methods of treatment water is to prevent pathogenic 

microorganisms causing the disease; to control unpleasant taste and appearance of particles; 

to remove the excessive color of water and turbidity; to extract the chemicals and dissolved 

minerals. 

Chlorine is ordinary, inexpensive, but really toxic. Chlorine solutions lose strength while 

standing or when exposed to air or sunlight. 
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There are some types of chlorine used in water treatment. Some of them are: 

‒ Chlorine gas; 

‒ Calcium hypochlorite; 

‒ Sodium hypochlorite; 

Chlorine gas is greenish-yellow in color and heavier than air. Its high toxicity makes it 

an excellent disinfectant for water but also a danger to persons who handle it. Because of 

chemical changes that occur when it is introduced into water, chlorine gas is no more toxic 

to humans when used to treat drinking water than other forms of chlorine. Chlorine gas, 

which is really sold as an amber-colored compressed liquid, is the least expensive form of 

chlorine. Reactive chlorine species were main disinfectants at low current densities [12]. 

Calcium hypochlorite is manufactured from chlorine gas. It is best known as chlorine 

pellets and granules in water treatment. It is a white solid with a very pungent odor and it can 

create enough heat to explode. Calcium hypochlorite increases the pH of the water being 

treated [13]. 

Sodium hypochlorite is a chlorine-containing compound. It is a light yellow liquid that 

has a relatively short shelf life. It is the easiest to handle of all the types of chlorine. Sodium 

hypochlorite also increases the pH of the water being treated. A lower concentration of 

chlorine in this form is needed to treat water than with calcium hypochlorite or chlorine gas 

[14]. 

It does not decrease physical or chemical contamination. It does increase cholesterol 

formations, is a carcinogen, and causes heart infection. Besides disinfection of drinking water 

using chlorine can lead to the formation of genotoxic by-products when chlorine reacts with 

natural organic matter. Additionally, high dose chlorination of raw water induced 

genotoxicity [15]. 

The coagulant and chlorine consumption were also compared in the presence and 

absence of pre-sedimentation basin during non-flood condition. The results of investigations 

showed that in non-flood situation and using from pre-sedimentation tank didn’t play 

significant role in decreasing the turbidity and coagulant consumption increased compared 

to none use of pre-sedimentation tank [16]. 

Bromine is used for water treatment, it is an oxidizing agent, and all form anions by 

accepting an electron, it has no smell and flavor as bad and doesn't kill microorganisms 

extremely well [17].  

Bromine shows a very high reactivity toward phenolic groups, amines and sulfamides, 

and S-containing compounds, and high reactivity of bromine with inorganic compounds 

(NH3 , I- , SO3
2-, NO2

- , CN- , etc) [18]. 

Model calculations show that depending on the bromide concentration and the pH, the 

high reactivity of bromine may outweigh the reactions of chlorine during chlorination of 

bromide containing waters [19]. 

Iodine is not useful, toxic but used for water treatment. Iodine is ineffective for treatment 

of water infected with parasitic worm eggs and larvae and doesn’t eliminate or neutralize 

farming and manufacturing chemicals, or heavy metals from water and water solutions. This 

halogen can act in response with assured contaminants causing residual chemicals or 

byproducts in drinking water after treatment is complete and its efficiency depends on the 

temperature, the lower the temperature the slower disperses iodine [20]. 

Hydrogen peroxide exterminates microorganisms with oxygen, is chemically through 

and is very toxic. This method used in emergencies. When hydrogen peroxide is put in to 

water a great quantity of dissolved oxygen is released and an influential oxidizing effect takes 

place [21].  
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Hydrogen peroxide oxidizes the iron, manganese and sulphur odours to a solid form that 

the catalytic carbon can remove. For a lot of appliances no contact reservoir is necessary, and 

the hydrogen peroxide is successfully indifferent by the catalytic carbon medium [22]. 

Silver is a valuable antiseptic but accumulative toxins which concentrates and doesn't 

evaporate. 

Nontoxic organic acids should be applied with carefulness no supplementary than in 

large water plants.  

Lime and mild alkaline agents should also be applied with carefulness just by big water 

plants, or only for laundry. Lime has more than a few recompenses, they are:  

‒ To control of the potential of hydrogen;  

‒ To neutralize of acidic waste water:  

‒ To decrease in the concentration of oxidizing organic impurities;  

‒ The clarification,  

‒ The precipitation of dissolved impurities as well as flocculation and coagulation of 

colloidal particles.  

There are two way of the using lime for water treatment. The first way is the using of 

quicklime and slaked lime. At the present time the second way is the most widely used lime 

product in water treatment is calcium hydroxide (Ca(OH)2), with a purity of more than 90%. 

The impact parameters which influence chemicals of emerging concern removal efficiencies 

of advanced water treatment technologies concern: chemicals of emerging concern 

characteristics; water matrix characteristics; treatment process conditions [23]. 

Neutralizing chemicals react with the unnecessary chemicals and produce outgases and 

sediment, but levels of need differ.  

Coagulation-flocculation adds chemicals which lump together suspended particles for 

filtration or separation.  

Ion exchange exchanges sodium from salt for calcium or magnesium, using either 

glauconite (greensand), precipitated artificial organic resins, or gel zeolite, thus softening the 

water. Minerals, metals, chemicals or odors are not affected, and the water is salty to drink.  

Ozone can totally replace chlorine, chloramine or chlorine dioxide in the preoxidation 

and mainoxidation stages [24]. Ozone is an unstable gas comprising of three oxygen atoms, 

the gas will readily degrade back to oxygen, and during this transition a free oxygen atom, or 

free radical form. 

The free oxygen radical is highly reactive and short lived, under normal conditions it 

will only survive for milliseconds. Ozone is effect over a wide pH range and rapidly reacts 

with bacteria, viruses, and protozoans and has stronger germicidal properties then 

chlorination.  

Has a very strong oxidizing power with a short reaction time [25]. Ozone can eliminate 

a wide variety of inorganic, organic and microbiological problems and taste and odor 

problems. 

Consequential from the enhanced microflocculation effect of ozone the filtration rates 

can be increased, smaller filtration beds used and even the chemical consumption lowered 

[26]. For the reason that of the higher oxidation potential of ozone it is also possible to reduce 

contact times, unless of course it becomes desirable to enhance the biological effect on 

granular activated carbon [27]. This method is very popular today. 

Biological methods of water, water systems and wastewater solutions treatment are an 

important and essential part of any wastewater processing. Biological methods (Figure 2) of 

water treatment and processing are including: aerobic and anaerobic activated sludge 

processes, aerated lagoons, biofiltration.  
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Figure 2. Some types of the Biological methods of water treatment 

 
 

Biological treatment using aerobic activated sludge process has been in practice for well 

over a century. In general wastewater after primary treatment that is suspended impurities 

removal is treated in an activated sludge process based biological treatment system 

comprising aeration tank followed by secondary clarifier. The aeration tank is a completely 

mixed or a plug flow bioreactor where specific concentration of biomass is maintained along 

with sufficient dissolved oxygen concentration 2 mg/l to effect biodegradation of soluble 

organic impurities measured as biochemical oxygen demand or chemical oxygen demand 

[28]. 

Activated sludge systems, which are pure cultures and microbial mixed of the cultures, 

have been extensively studied, resulting in the deep understanding of the kinetics of the main 

and key heterotrophic and autotrophic biological processes, which sets the basis for the 

development of mechanistic models. A distinctive activated sludge wastewater treatment 

typically consists of a set of activated sludge tanks, sedimentation tanks; various recycle 

flows, and aeration systems of different types [29]. 

To model the biological wastewater treatment process, a high number of state variables 

and process descriptions, mostly based on Monod type kinetics, was used and combined in 

modeling structures [30]. 

Anaerobic activated sludge processes when the final products of organic assimilation in 

anaerobic treatment are methane and carbon dioxide gas and biomass. 

Nowadays in wastewater treatment processes, physical and biochemical procedures are 

applied in order to decrease the organic matter levels, eliminate pathogenic organisms and 

improve water quality, so that water can be reused or released into the environment with 

minimal consequences.  

Wastewater treatment processes carried out on aerated lagoons are widely used due to 

their relative low cost and maintenance requirements, minimum production of sludge and 

integration in the environment.  

The system is based on the degradation and uptake of organic matter by a microbial 

community under toxic conditions [31]. 

A good understanding of the hydraulic performance of aerated lagoons is required for 

their design and operation. As a result a widespread numerical procedure has been developed 

for the three-dimensional computational modeling of the flow in large lagoons including high 

speed floating mechanical surface aerators [32]. 

At the present time biofiltration is widely used in drinking water treatment and in 

technological processes at plants as a supplement or enhancement of the conventional 

treatment [33]. Biofilters have dual utilities: the first is reducing the turbidity and pathogen 

particles like the conventional filters, and the other is removing the biodegradable organic 

matter and other bioavailable materials through the microbial metabolism of the biofilm 

attached to the media [34]. 
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The second utility currently draws more attention because the micro-pollution of source 

water with biodegradable organic matter has become a common problem in many countries, 

especially in economically booming ones [35]. 

Biofiltration processes have developed over time, with careful filter media selection, 

nutrient and trace metal supplementation, oxidant amendment, and bioaugmentation of key 

microorganisms, to achieve improvements in water quality.  

Biofiltration is on the precipice of a revolution that aims to customize the microbial 

community for targeted functional outcomes which might be to enhance or introduce target 

functional activity for contaminant removal, to keep away from hydraulic challenges, or to 

silhouette beneficially the downstream microbial community [36]. 

The physical and chemical properties and parameters of water, and liquid mediums, 

such as: oxidation-reduction potential, pH value, dissolved oxygen and etc. may be changed 

by the physical methods of energy influence. 

Non-reagent methods and modes of water processing and liquid water binary systems 

treatment are shown on Figure 3. 

 

 
 

Figure 3. Some types of the physical methods of water treatment 
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They include: separation: heat, light, gravity; boiling; distillation; hydrodynamic 

effects; the electromagnetic pulse effect of the low-frequency field; cavitation processing; 

acoustic treatment: ultrasonic treatment,  sound treatment; emitting treatment: ultraviolet, 

ionizing, infrared. 

Separation: heat, light, gravity gravitationally settles heavy suspended material. 

Removes suspended particles from water to improve its appearance. As a result of such 

treatment, water turbidity and color index are reduced.  

The effectiveness of sedimentation may however, be increased by mixing certain 

chemicals with water, to form flocculent precipitates, which carries the suspended particles 

as it settles The finer particles in suspension, which may avoid settling in sedimentation 

basins even after using the chemical coagulation, may then be removed by filtering the water 

through filters [37]. 

Boiling kills 99.9% of all living things and vaporizes most chemicals. Minerals, metals, 

solids and the contamination from the cooking container become more concentrated [38]. 

Distillation boils and recompenses the water, but many chemicals vaporize and 

reconvene in concentration in the output water.  

Boiling and distillation are very expensive and with high energy consumption methods 

of water treatment. 

A great number of alternative methods are commercially available for the elimination of 

microbiological pollutants and several chemical contaminants from water sources.  

Hydrodynamic effects occur at water and water binary systems and different water 

mixtures and solutions treatment by physical and mechanical methods or so-called non 

reagent (reagentless). 

The method of discrete-pulsed input of energy (DPIE) is one of physical methods of 

treatment with many hydrodynamic effects, such as power of pressure of shift, cavitations, 

the effect of explosive boiling, collective effects in assembly of vials, crossness of an 

interphase surface in gas-liquid bubbly medium, action of hydrodynamic oscillations, 

alternating impulses of pressure, effects which associated with acceleration of movement of 

a continuous phase. 

The major effects of the discrete-pulsed input of energy are related with increase of 

velocity of association of a continuous phase of medium.  

The method of DPIE can influence on structural and energy transformation in 

multifarious liquid mediums on micro- and nano- level and gives opportunity to begin 

physical and chemical alteration in these mediums [39]. 

The fundamental nature of a DPIE method consists in that preliminary permanently 

entered and any rank the energy distributed in working volume to accumulate in locally 

disconnected discrete points of system and further pulse to realise for achievement of 

necessary physical effects: forcing and dumping of pressure, adiabatic boiling, hydraulic 

blow, shock waves of pressure or depression, pressure of shift, local turbulence, cavitation 

and many other effects [40].  

Three-dimensional and period concentration of energy gives the possibility to receive 

the big capacity of pulsation power accomplishment, to release internal energy of substance, 

to create active energetic processes which take place at microlevel and also at nanolevel.  

The development of different microliquid devices for some last decades has caused 

growth of interest to microscale streams. Rotary pulse apparatus are characterised by small 

enough sizes of width of channels which gives the chance to consider them as microchannels 

with effects of slippage a stream on walls.  
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A number of heat and mass technological processes (structuring, crushing, dispersion, 

emulsification, homogenization, mixing, etc.) are spend in rotary pulse apparatus of 

cylindrical type which realise principles of discrete-pulsed input of energy. 

Investigating of new methods, apparatus and industrial technologies are concentrating 

on raise of an overall presentation of procedure and an increase of processes in environments 

which involves complex researches on learning of hydrodynamic conditions, modelling of 

processes in new devices. 

In recent times there has been considerable investigation of the electromagnetic pulse 

effect of the low-frequency field on water or on the behaviour of aqueous solutions. The 

physical and chemical properties and parameters of water, such as: oxidation-reduction 

potential, potential of hydrogen, dissolved oxygen and atc. may be tainted by the magnetic 

and electromagnetic fields. These changes depend from the field intensity and frequency. 

Even though intensive research, the mechanisms by which electromagnetic fields act on 

water are still a controversial issue [41]. Extremely low frequency electromagnetic fields 

have significant and lasting effects on liquid water [42]. 

The majority of theories explain effect of magnetic processing of water magnetic field 

achievement on there is at water ions of salts which are exposed to polarisation and 

deformation [43]. As main and explanation parameters of devices for processing of water by 

a magnetic field intensity of a magnetic field, time of stay of water provide in an active zone 

or sector of a magnetic field, frequency velocity and periodicity of power influence of a field 

on water, speed of a stream of water in the device [44]. 

Today the cavitation processing is one of the innovate technologies that was used for 

improvement of water treatment process. By definition cavitation consists in formation of 

ruptures of sites of liquid small vials, under the influence of the intelligent changes of 

pressure caused by movement of a liquid.  

The cavitation is the experience of the formation, growth and collapse of microbubbles 

or cavities occurring in extremely small interval of time milliseconds in a liquid [45].  

The cavitation can be used as the working instrument for the organisation of different 

technological processes, for example for: clarifications and processing’s of surfaces, hashing 

of multiphase streams: a liquid - a liquid, gas - a liquid, firm particles - a liquid etc., activation 

of chemical reactions, structuring and is finishing, in technologies of clarification and water 

disinfecting. In the conditions of cavitation hydroxyl (OH-) and hydrogen (H+) radicals would 

be formed by thermal dissociation of water and oxygen [46]. 

At the present time the numerous applications of acoustic treatment: ultrasonic treatment 

and sound treatment, the advance is employed in the field of water treatment.  

Among available technologies, ultrasound technology has a significant potential to 

produce good-quality, healthful, delicious, and affordable convenience food products and 

different drinks [47]. The numerous applications of ultrasound, the come within reach of are 

used in the field of water treatment for different brunches of industries and productions.  

Ultrasonic treatment in a liquid leads to the acoustic cavitation phenomenon such as 

formation, growth, and collapse of bubbles – cavitation, accompanied by generation of local 

high temperature, pressure, and reactive radical species (OH, OOH) with thermal dissociation 

of water and oxygen [48].  

Nowadays emitting treatment is very perspective method of the processing. There are 

many modes and different combinations of the emitting treatment for the water solutions 

processing for foodstuff production. This method includes: ultraviolet, ionizing, infrared 

emitting.  
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Conventionally, the ultraviolet spectrum is divided into three discrete sections: 

Ultraviolet A, with wavelength 320-400 nm; Ultraviolet B, with wavelength 280-320 nm; 

Ultraviolet C, with wavelength less than 280 nm [49].  

Revelation to ultraviolet light can consequence in the construction of a range of 

photoproducts whose distribution and comparative yields depend on the wavelength and 

intensity of occurrence emission.  

Infrared mode of treatment of water and water solutions used for micro-organism 

inactivation, disinfection also for structural transformation by the infrared radiation and 

emission.  

But infrared laser water treatment apparatus is limited, on the other hand, by the energy 

consumption and expenditure required activating water properties and parameters [50]. 

The photocatalysis has immense potential as an unconventional or alternative water 

treatment and processing method outstanding to possibility to remove by-product precursors 

[51]. This process also ensures the public health safety of drinking water due to its ability to 

inactivate micro-organisms and to change physical and chemical parameters of water.  

The photocatalytic procedures are divided into two processes: homogeneous 

photocatalytic oxidation, for example ultraviolet or hydrogen peroxide and heterogeneous 

photocatalytic oxidation, such as ultraviolet or semiconductor photocatalysis [52]. 

Further investigation is needed to better understanding of the change physical and 

chemical parameters of water systems and technological water solutions during treatment. It 

will give the possibilities to create and design new energy and power saving technologies, 

modes, equipment and apparatus of water treatment for foodstuff production. 

 

 

Conclusions 
 

As a result of research, it was found that the application of different methods of 

treatment in combination could improve the water treatment process more environmentally. 

Every of these methods, modes and approaches has its own objective and intention 

problems and its own research area. 

At the present time one of original and new procedure and equipment that was used for 

improvement of water treatment process is the method of discrete-pulsed input of energy. 

There are many various parameters that can affect to application and efficiency of in 

discrete-pulsed input of energy on water treatment such as: power, frequency, velocities, 

constructive design of the working chamber and clearances, time of processing. 

Experimental and theoretical studies have shown that the method of discrete-pulsed 

input of energy may be suitable for processing in food industry, where hydrodynamic effects 

are found to be an alternative to traditional methods of technological water and water 

solutions treatment.  

The various parameters and effects could influence to the efficiency of the processing 

and can greatly reduce the duration of the process, reduce power and raw material 

consumption, increase capacity. 
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