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продуктивності фотоелектричної електростанції. На відміну від 

традиційних програмних моделей, цифрові двійники враховують точне 

розташування, фактори навколишнього середовища, старіння деталей, 

історію несправностей та допуски окремих компонентів. 
Генеративний ШІ: Генеративний ШІ здатний генерувати 

дані, використовуючи генеративні моделі, які вивчають закономірності 

вхідних навчальних даних. На додаток до доповнення даних, 
генеративний ШІ може бути використаний для виявлення аномалій, як 

представлено в [4]. 
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Computer modeling enables engineers and researchers to perform 

virtual experiments with various configurations of units designed for 

pumping construction mortars, determine optimal design parameters, and 

identify potential problems before they arise during the actual production 

stage. The use of 3D modeling makes it possible to reproduce structural 

elements in detail, analyze them in a three-dimensional environment, and 

detect possible defects or design shortcomings at early stages. This 
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contributes to improving product quality and reducing costs associated with 

correcting design errors. Such approaches allow the development of 

improved units for pumping plaster and construction mortars that meet high 

standards of quality and efficiency. Their implementation contributes to 

increased productivity in the construction industry and ensures reliable 

equipment operation at all stages of construction work. 

The paper also addresses the urgent need to improve the efficiency 

of screw mechanisms used in compact plastering machines for pumping 

mortars in the construction sector. A comprehensive analysis of existing 

plastering unit designs is carried out, including an assessment of their main 

advantages and disadvantages. These technologies allow engineers and 

researchers to create virtual prototypes of mortar pumping units and analyze 

their behavior and operational characteristics before manufacturing any 

physical components. This approach makes it possible to improve and 

optimize the design and functionality of such units while minimizing time 

and resource costs. As a result, improvements can be achieved not only in 

the manufacturing process of the units but also in their functional 

performance, ensuring higher efficiency and reliability during the pumping 

of plaster and construction mortars. 

Considering the rapid technological development and the 

continuously increasing requirements for quality and productivity in the 

construction industry, the application of computer technologies and 3D 

modeling in the development of mortar pumping units represents a highly 

relevant and promising direction for research and engineering development 

[1]. The use of computer technologies and 3D modeling enables engineers 

to design more accurate and efficient pumping units, which leads to 

increased productivity in construction processes [2]. Virtual prototypes and 

three-dimensional models make it possible to optimize structural solutions 

and identify potential design issues already at the design stage, making the 

development process faster and more efficient. Through virtual testing and 

analysis, engineers are able to detect potential problems and improve the 

design of pumping units, ensuring their reliability and long-term operation. 

The implementation of modern technologies in the development of 

pumping units allows companies to remain competitive in the market by 

offering innovative and improved products that meet modern requirements 

and standards. The use of screw pumps has become widespread not only in 

the construction industry but also in other fields, such as the oil and gas 

sector. This type of pump operates under severe working conditions, and its 

main components are subject to increased wear. Therefore, the application 
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of computer technologies makes it possible to identify potential weak points 

of the rotor already at the design stage. 

Compact plastering stations, like any technical equipment, have 

their own advantages and disadvantages that should be taken into account 

during their selection and operation. Such stations are usually easy to move 

and transport, which allows them to be used at different construction sites, 

including those with limited access [3-4]. Their compact dimensions make 

it possible to efficiently utilize limited space on construction sites or in 

storage facilities. In addition, they are typically quick to install and ready 

for operation, requiring less time and effort for setup compared to larger 

equipment. Due to their limited dimensions, such stations may also have 

fewer functional capabilities or options compared to larger models. 

In this study, the screw of a pumping unit for compact equipment used for 

applying construction mortar by the shotcrete method was modeled using 

the example of the SO-150 plastering unit. 
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