
1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

 

 

 



 

 

 

 

 

 

   
          
 

 
         

 

        

  

 

           

      

  

        

       

 

        





  

 
 © ООО «МОЯ ПРОФЕССИОНАЛЬНАЯ КАРЬЕРА» 

© Коллектив авторов



7 
 

Allyyev Mekan, Hojamova Lachyn, Bayramov Nurmuhammet 
STRUCTURAL AND FUNCTIONAL DESIGN OF OPEN CASE 5 

STAGE PUMPED WATER PURIFICATION UNIT 

 

Mamedov Ahmet, Allagulyyev Begench  
BLOCKCHAIN-BASED DATA PROTECTION IN DIGITAL 

INFRASTRUCTURE 

 

Annamyradova Selbinyyaz Batyrovna, Yazyyev Erkin 
Nuryagdyyevich 

BORROWED WORDS IN ENGLISH 

 

 
 

 

 

 


 

 

 
  

 

 


 

 

Amanalyyeva Gulshat Batyrovna, Baynazarova Jennet Baynazarovna, 
Ashyrmyradov Bayrammyrat Ashyrmyrat ogly 

EFFECTIVE STRATEGIES FOR TEACHING VOCABULARY 

 

Babajanov Rowshen, Gawirova Oguljan  
ENERGY-EFFICIENT CYBERSECURITY METHODS FOR IOT 

SYSTEMS 

 

Abduraxmanova Mohichexra Xabib qizi  
GRAFIK DIZAYNDA SUN'IY INTELLEKT INQILOBI 

 

Eziz Kakyshov, Gurbandurdy Tekedurdyyev 
TECHNOLOGY SELECTION RATIONALE: NEXT.JS, REACT, 
TYPESCRIPT, SQLITE, AND MATHEMATICAL LIBRARIES 

 

Bayramova Nurjemal, Gurbanov Sohbet, Kichigulyyev Gulmyrat, 
Nuriyev Jelil 

DEVELOPMENT OF AN AUTONOMOUS SMART VISION 
ROBOT DESIGNED FOR REAL-TIME HUMAN MOVEMENT 

TRACKING AND FOLLOWING 

 

Atamyrat Altyyev, Ogulkeyik Almazova, Hanova Aynabat 
POSSIBILITIES OF CREATING HYDROPONIC SYSTEM 

DEVICE 

 

Merdanov Myratmuhammet, Artyklyyev Komekmyrat  
IMPACT OF VIRTUALIZATION ON DIGITAL 

INFRASTRUCTURE SECURITY 

 

  



158 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 
Annotation: The increasing demand for safe and clean drinking water has 

accelerated the development of compact and efficient water purification technologies. 

Among these systems, multi-stage pumped water purification units have gained 

significant attention due to their ability to remove physical, chemical, and biological 

contaminants through sequential filtration and treatment processes. This article 

examines the structural and functional design of an open case five-stage pumped 

water purification unit intended for domestic and small-scale industrial applications. 

The study focuses on system architecture, mechanical structure, fluid flow 

management, filtration mechanisms, and operational performance. Furthermore, the 

article analyzes the integration of pumping systems, filtration stages, and 

maintenance considerations that contribute to purification efficiency and system 

reliability. The findings demonstrate that properly designed multi-stage purification 

systems can achieve high water quality standards while maintaining operational 

stability, compactness, and energy efficiency.  
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

        

   

   



  

           

        

        

         



 

         

 

        

        

          

 







         

         

  

        
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

        

 



        

        

        

      
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 

The theoretical foundation of multi-stage water purification systems is based on 

the principle that different contaminants require different treatment mechanisms for 

effective removal. Water contains various impurities, including suspended solids, 

microorganisms, dissolved chemicals, and organic compounds. A single filtration 

process is generally insufficient for addressing all contamination categories 

simultaneously. 

The first stage of purification typically focuses on mechanical sediment removal. 

Sediment filters are designed to capture large particles such as sand, rust, dust, and 

suspended debris. This stage protects downstream components from clogging and 

mechanical damage while improving the effectiveness of subsequent filtration 

processes. Activated carbon filtration represents another important purification 

principle. Carbon materials possess highly porous structures capable of adsorbing 

chlorine, volatile organic compounds, odors, and unpleasant tastes from water. 

Adsorption occurs through surface-level molecular interactions between contaminants 

and the carbon material. 

Membrane filtration technologies, particularly reverse osmosis, form the core 

purification mechanism in advanced water treatment systems. Reverse osmosis 
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membranes utilize semi-permeable structures that allow water molecules to pass while 

blocking dissolved salts, bacteria, viruses, and heavy metals. This process operates 

under pressure-driven fluid separation principles. Pressure dynamics play a critical role 

in filtration performance. Pumped systems maintain stable water pressure to ensure 

consistent membrane operation and optimized flow rates. Inadequate pressure can 

reduce purification efficiency and decrease membrane lifespan. 

Fluid dynamics theory also influences system design. Water flow velocity, 

turbulence, and pressure distribution affect contaminant removal efficiency and filter 

loading characteristics. Proper hydraulic balancing minimizes energy loss and 

improves operational stability. Microbiological purification mechanisms are another 

important aspect of multi-stage systems. Filtration stages and membrane barriers 

physically block microbial contaminants, while activated carbon may reduce certain 

organic compounds that support bacterial growth. 

Post-treatment stages are often incorporated to improve water taste and mineral 

balance. Post-carbon filters remove residual odors and improve sensory quality, while 

remineralization stages may restore beneficial minerals removed during reverse 

osmosis treatment. System reliability depends heavily on sequential stage coordination. 

Each filtration stage is designed to complement the others, creating a cumulative 

purification effect that improves overall water quality. 

Finally, theoretical purification efficiency is influenced by external factors such 

as feed water composition, temperature, pressure stability, and filter maintenance 

conditions. Understanding these variables is essential for optimizing long-term system 

performance. 

 

  
The structural design of an open case five-stage purification unit directly affects 

accessibility, maintenance efficiency, and operational durability. Open case 

configurations are specifically designed to expose major system components for easier 

inspection and servicing while maintaining stable structural support. The system frame 

forms the primary structural foundation. Frames are typically constructed from 
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corrosion-resistant materials such as stainless steel, aluminum alloys, or reinforced 

polymer composites. Structural rigidity is essential for supporting filters, pumps, 

tubing, and storage components under operational loads. 

Component arrangement within the open case structure must optimize spatial 

efficiency and functional accessibility. Filtration stages are generally positioned 

sequentially to simplify water flow routing and maintenance procedures. Logical 

arrangement also improves troubleshooting and component replacement. Filter 

housing design is another critical mechanical consideration. Housings must withstand 

pressure fluctuations while ensuring leak-free operation. Transparent housings are 

sometimes used for sediment filters to allow visual monitoring of contamination 

accumulation. 

Pump integration requires careful mechanical planning. Pumps generate 

vibrations and mechanical stress that can affect structural stability and noise levels. 

Vibration damping materials and secure mounting systems are therefore integrated into 

the design. Tubing and connector systems are responsible for maintaining reliable fluid 

transport between stages. Flexible food-grade tubing materials are commonly used due 

to their chemical resistance and ease of installation. Connector quality significantly 

influences leakage prevention and long-term durability. 

The open case design also improves thermal management. Pumps and electrical 

components generate heat during operation, and exposed configurations allow 

improved airflow and passive cooling compared to enclosed systems. Storage tank 

integration is another important structural consideration. Pressurized storage tanks 

must be positioned to maintain system balance and facilitate efficient water delivery. 

Tank materials must comply with water safety standards and resist internal pressure 

stress. 

Electrical integration introduces additional design requirements. Power supplies, 

pump controllers, and sensor systems must be isolated from water pathways to prevent 

electrical hazards. Protective enclosures and cable management systems improve 

operational safety. Modular structural architecture enhances maintainability and 
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scalability. Modular systems allow individual components to be upgraded or replaced 

without redesigning the entire purification unit. 

 

  
The hydraulic operation of a five-stage pumped purification system involves 

coordinated water flow regulation, pressure management, and filtration sequencing. 

Efficient hydraulic design ensures stable purification performance and prevents 

operational disturbances. 

The purification process begins with water intake from the primary supply line. 

Feed water first passes through pre-filtration stages that remove large contaminants 

before entering sensitive membrane components. Proper intake regulation minimizes 

pressure fluctuations and flow instability. The sediment filtration stage serves as the 

initial hydraulic barrier. By removing coarse particles, this stage reduces flow 

obstruction risks and protects downstream filtration elements from premature fouling. 

Activated carbon filtration follows the sediment stage and operates primarily through 

adsorption mechanisms. Water flow through porous carbon structures allows dissolved 

contaminants to interact with the carbon surface for effective chemical purification.  

The pumping mechanism significantly influences hydraulic efficiency. Booster 

pumps increase feed pressure to levels required for effective reverse osmosis 

membrane operation. Pressure stabilization improves contaminant rejection rates and 

water production consistency. 

Reverse osmosis filtration represents the most hydraulically demanding stage. 

High-pressure water is forced through semi-permeable membranes that separate 

purified water from concentrated waste streams. Membrane efficiency depends on 

pressure consistency and controlled flow rates. Flow restrictors and check valves 

regulate hydraulic balance throughout the system. These components prevent 

backflow, maintain pressure stability, and optimize membrane operating conditions. 

Post-filtration stages refine the purified water before delivery. Post-carbon filters 

remove residual tastes and odors, while mineralization cartridges may restore calcium 

and magnesium ions for improved taste and nutritional quality. Storage and dispensing 
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systems also contribute to hydraulic functionality. Pressurized tanks maintain purified 

water availability and stabilize output flow rates during user demand variations. 

Automatic shutoff valves and pressure switches improve operational safety and 

efficiency. These mechanisms prevent overflow conditions, reduce unnecessary pump 

operation, and extend component lifespan. 

Finally, hydraulic performance is influenced by environmental and operational 

conditions such as feed water temperature, inlet pressure variability, and filter aging. 

Continuous monitoring and maintenance are therefore essential for ensuring long-term 

purification effectiveness. 
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         

 

          



 

         





 

           

         

 

          

 

 

       

 

 

 

       

       

 

 



 
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 

           



 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


