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The article focuses on enhancing the efficiency of screw units in small-sized plastering installations for pumping mortars within 

the construction industry. It delves into the analysis of existing plastering unit structures, evaluating their respective advantages 

and disadvantages. Additionally, the article provides an overview of various mortar pumps and their associated parameters. A 

key objective of the study is to conduct a comparative analysis of current small-sized plastering unit designs and to elevate the 

effectiveness of mortar pumping. Mathematical models are presented to determine coefficients that consider the non-uniformity 

of conditions for the concrete mixture's end, as well as the necessary pressure for optimal filling of the working cylinder with 

the concrete mixture. Furthermore, the article explores the utilization of innovative technologies and materials to enhance the 

efficiency and functionality of the screw unit. 
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У статті розглядається критична необхідність підвищення ефективності гвинтових агрегатів у малогабаритних 

штукатурних установках для перекачування розчинів у будівельній галузі. Проводиться комплексний аналіз існуючих 

конструкцій штукатурних агрегатів, оцінка їх відповідних переваг і недоліків. Крім того, у статті пропонується 

ретельний огляд різних типів розчинонасосів і пов’язаних з ними параметрів, що забезпечує цілісне розуміння 

поточних технологій перекачування розчинів. Основним завданням дослідження є проведення порівняльного аналізу 

існуючих конструкцій малогабаритних штукатурних агрегатів, основною метою якого є підвищення ефективності 

процесів перекачування розчину. Це включає в себе детальний аналіз операційних механізмів і показників 

продуктивності цих підрозділів з метою визначення областей для вдосконалення та оптимізації. У статті також введено 

математичні моделі, які відіграють вирішальну роль у визначенні коефіцієнтів, що враховують нерівномірність умов 

кінцевого стану бетонної суміші. Ці моделі допомагають розрахувати необхідний тиск для оптимального наповнення 

робочого циліндра бетонною сумішшю, тим самим сприяючи загальній ефективності та результативності процесу 

перекачування. У статті досліджено застосування інноваційних технологій і матеріалів для підвищення ефективності 

та функціональності шнекового агрегату. Впроваджуючи передові досягнення та матеріали, мета полягає в тому, щоб 

підвищити продуктивність і експлуатаційні можливості штукатурних установок малого розміру, що в кінцевому 

підсумку призведе до покращення процесів перекачування розчину в будівельній галузі. Підсумовуючи, стаття є 

цінним ресурсом для професіоналів, дослідників і зацікавлених сторін у галузі, які прагнуть підвищити ефективність 

штукатурних установок малого розміру та оптимізувати процеси перекачування розчину в будівництві. Він містить 

повний огляд поточного стану штукатурних установок і технологій накачування розчину, а також пропонує розуміння 

можливих областей для вдосконалення та інновацій. 
 

Ключові слова: гвинтовий вузол, штукатурний агрегат, будівельний розчин, продуктивність, перекачування, 
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Introduction.  

Improving the efficiency of the screw unit of small-

sized plastering installations for pumping mortars is an 

urgent problem in the field of construction technology 

and engineering. Ensuring high-quality and productive 

operation of these plants is essential for the 

construction industry, which is constantly developing 

and improving. Today's construction sector faces a 

number of challenges, including increased competition, 

the need to reduce costs and increase productivity. One 

of the ways to solve these problems is to improve the 

equipment and technologies used at construction sites. 

Screw assemblies in small plastering plants are a key 

component for supplying mortars, and their efficiency 

can have a significant impact on workflow 

productivity. However, in order to achieve maximum 

productivity and quality of work, it is necessary to take 

into account various aspects, such as the design of the 

screw assembly, the properties of mortars, the 

parameters of the working environment and other 

factors. It is also important to select rational materials 

and technologies for the manufacture of screw 

assembly components. In this study, we will investigate 

various aspects of improving the efficiency of the screw 

unit of small-sized plastering plants for pumping 

mortars. The article discusses the types of plastering 

and finishing works, types of plastering installations 

and mortar pumps, analyzes the existing designs of 

plastering units, analyzes their advantages and 

disadvantages.  

 

Review of the research sources and publications.  

Furnishing works in construction make up about 35% 

of the total labor intensity of works, and they use a wide 

range of technologies and materials. 

Ukrainian scientists were also engaged in the 

development and improvement of various types of 

mortar pumps for pumping mortars. Nazarenko I.I. [1], 

Onyshchenko O.G. [1.3], Yemelyanova I.A. [10-13] 

Korobko B.O. [7] are the most famous among them. 

Publications provide a comprehensive overview of 

the current state of plastering units and mortar pumping 

technologies, while also offering insights into potential 

areas for improvement and innovation. The sources 

cover a wide range of topics related to the efficiency of 

screw units in small-sized plastering installations for 

pumping mortars within the construction industry. 

 

Definition of unsolved aspects of the problem 

There is a need for standardized guidelines or 

industry standards for the design and performance of 

small-sized plastering plants. The lack of universally 

accepted standards can lead to differences in efficiency 

and effectiveness across departments. 

There is a lack of comprehensive understanding of the 

integration of advanced materials, such as high-

performance polymers or composite materials, into the 

design of screw assemblies to improve durability and 

performance. 

There is a need for further research to optimize 

pumping parameters to achieve the most efficient 

injection processes. 

Addressing these unresolved aspects will contribute 

to the comprehensive improvement of screw 

assemblies in small plastering plants, resulting in more 

efficient and sustainable mortar pumping processes in 

the construction industry. 

 

Problem statement 

Comparative analysis of existing designs of small-

sized plastering units, with further increase in the 

efficiency of pumping mortar. 

 

Basic material and results 

Today, two types of solution pumps are used: screw 

pumps and hose pumps. 

Hose solution pumps (Fig. 1, а) allow for a 

continuous supply of the pumped mixture [4]. The 

working body of such a pump is a piece of elastic hose 

along which two or more rollers roll, deforming the 

hose, completely blocking the passage area under the 

roller, continuously pushing the solution into the mortar 

pipeline. The mixture is sucked in due to the elastic 

properties of the elastic hose. For better recovery of the 

hose dimensions in cross-section, a vacuum suction 

circuit is used and the entire mechanism is placed in a 

sealed chamber. This greatly complicates the design of 

the pump and its maintenance. 

Hose mortar pumps are mainly used for pumping 

mortars that occupy an intermediate position between 

plaster mortars and concrete mixtures with a fraction 

size of up to 7 mm. 

The scope of application of hose solution pumps is 

limited by economic feasibility due to the very short 

service life (less than 20 hours) of the main working 

body — the hose. When operating under a vacuum-free 

suction scheme, the hose quickly loses its elasticity, 

which leads to the loss of performance of the solution 

pump.  

Screw pumps (Fig. 1, b) are used for pumping plaster 

mortars. The main features of the pump are uniformity 

of flow, compactness, simplicity of design and 

operation and light weight. The pump assembly of a 

single screw pump includes a cast iron or steel single-

head screw with a specific pitch and a rubber cage with 

an elastic working surface. The propeller receives 

rotation from the electric motor through a gearbox. The 

cross-section of a screw is a circle, the center of which 

is shifted relative to the axis of the screw by an amount 

of eccentricity. The working surface of the cage is a 

double-threaded screw with a pitch twice that of a steel 

thread. Due to this design, when the working surfaces 

of the screw and the cage come into contact, a closed 

line is formed, the totality of which limits the closed 

chambers. During the rotation of the screw, the 

chambers are filled with the mixture to be transported 

and move continuously along the axis of the screw from 

the hopper to the discharge nozzle. Unlike 

reciprocating pumps, screw pumps do not have valves. 

The tightness of the chamber is ensured by tension in 

the connection of the screw with the elastic cage. 

 



 
Figure 1 – Diagram of hose (a) and  

screw (b) solution pumps 

 

Recently, screw solution pumps have become more 

widely used, but depending on the manufacturer, they 

may not be economically feasible or have a low 

capacity. Therefore, it is advisable to improve the 

existing design.  

On construction sites, various plastering units with 

screw mortar pumps are used, one of which is SO-152 

[1]. It provides filtering, feeding and application of 

plaster mortars to the surface to be treated. The SO-152 

unit, complete with a compressor unit, can carry out 

surface coating by spraying. It consists of two compact 

main units: a mortar pump and a receiving hopper with 

a vibrating sieve. Both nodes are connected to each 

other by a rubber-fabric sleeve with a quick coupling. 

 

 
Figure 2 – Diagram of the  

plastering unit SO-152 

 

The finished solution, delivered to the place of work, 

is unloaded onto a vibrating sieve. The vibrator 

provides 50 Hz oscillations to a movable frame with a 

sieve set at an angle of 5° to the horizontal, for 

convenient removal of large inclusions, that did not 

pass through the sieve cell. The solution filtered 

through a vibrating sieve enters the receiving hopper, 

and from there through the suction hose to the working 

chamber of the mortar pump. It is then fed through a 

pressure solution pump to the nozzle and applied to the 

treated surface. 

The advantages of this design of the plastering unit 

are compactness for ease of transportation from one 

workplace to another and the presence of a vibrating 

screen, which allows you to prepare a mortar with 

aggregates of certain fractions. 

The disadvantage is the division of the structure into 

two units mounted on independent frames, which leads 

to an increase in the bulkiness and cost of such 

equipment. The performance and pressure figures 

generated by the mortar pump are also insufficient for 

a wide range of uses of this equipment. 

Plastering unit SO-150 is designed for surface 

application of putty mixtures, primers or water-

adhesive paints on treated surfaces. The plaster is 

applied with a fishing rod using compressed air, and the 

primer and paint are applied with a pressure pump. 

The unit is built on the basis of a screw pump with a 

loading hopper, a feed hose with a fishing rod and an 

electrical cabinet. The unit is driven by a two-speed 

electric motor through a V-belt transmission and a 

gearbox. At the bottom of the hopper there is a 

conveyor that mixes the inlet mixture and directs it to 

the suction part of the pump. 

The disadvantage of putty units is their low 

productivity and unsuitability for supplying slow-

moving and dry mixtures. 

 
Figure 3 –  Diagram of the SO-150 

 plastering unit 

 

Plastering unit SO-154A is designed for the 

preparation of finishing mortars both from ready-made 

dry mortars and from its constituent components, which 

are loaded directly into the unit; transportation of 

ready-made solutions through pipelines; mechanized 

application to the work surface [2]. The unit can 

prepare and transport water-based priming and painting 

solutions, oils and adhesive putties. It is equipped with 

a mortar pump, a vibrating sieve, and a device for 

applying a coloring compound.  

 

 
Figure 4 – Diagram of the plastering  

unit SO-154A 

 

Next to the hopper is an electric motor, from where 

the movement is transmitted to the blade shaft by means 

of a V-belt transmission and a worm gearbox. Under 

the agitator there is a vibrating sieve with a replaceable 

flat sieve, which is driven by another electric motor of 



low power. The screw pump, located under the 

vibrating sieve, consists of a receiving hopper with a 

screw and a clamp with a screw and clamp at the 

bottom. The pump drive includes an electric motor, a 

gearbox and a V-belt drive. There is a pressure gauge 

on the pump housing. 

Screw mortar pumps SO-78 and EUROMIX 400 are 

used for pumping fine-grained concrete mixtures with 

aggregate size up to 10 mm. But their disadvantage, as 

well as the SO-154A plastering unit, is that when 

working with abrasive mixtures, the fixed elastic 

clamps and screws of the mortar pump wear out 

quickly. 

 

 
а                                              b 

Figure 5 – Screw solution pumps:  

a) SO-78, b) EUROMIX 400 

 

Universal plastering machine USHM-150 prepares 

plaster, gypsum, lime-cement and cement-sand mortars 

from dry components, filters them through vibrating 

sieves, transports them through mortar pipelines and 

applies them to the treated surfaces under the influence 

of compressed air. 

 

 
Figure 6 – Universal plastering  

machine USHM-150 

 

The advantages of such an installation include 

versatility. The disadvantages include the small volume 

of the working chamber of the mixer, increased power 

consumption and overall dimensions, weight. 

Plastering machine T-101 based on a screw pump is 

a mobile small-sized high-performance machine of 

continuous and cyclic action, working with ready-made 

dry mixes [2]. It is designed for the preparation and 

application of plaster mortars on prepared treated 

surfaces. 

 

 
Figure 7 – Plastering machine T-101 

 

The disadvantage of the plastering machine is the 

impossibility of preparing the plaster mortar directly in 

the hopper from individual components, which 

significantly reduces the scope of its application. 

Stepped speed adjustment is time-consuming and takes 

time to change the position of the drive belt on the 

pulleys. 

The PFT G4 plastering machine is used for kneading, 

feeding and applying mortars to vertical and horizontal 

surfaces [3]. 

 

 
Figure 8 – Diagram of the PFT G4 plastering 

machine 

 

PFT G4 prepares and injects mortars from dry 

components, which significantly reduces its versatility 

on the construction site. The receiving hopper has a 

capacity of 150 litres and must be constantly 

replenished with the components of its chamber. 

The PFT ZP 3 XL MIX unit (Fig. 9) is used for the 

preparation and delivery of mortars to construction 

sites. Plaster or masonry mortar prepared in the built-in 

mixer is supplied directly to the facility. The capacity 

of the pump is adjusted depending on the concentration 

of the solution. The unit can be switched on and off 

using the remote control. 

With small volumes of work or a significant distance 

from the mortar plant to the construction site, it is 

recommended to use plastering and mixing plants with 

mortar pumps and plastering units [4]. In this case, the 

preparation of mortar is carried out directly at the 

construction site, which significantly reduces the 

consumption of working materials. 

 



 
Figure 9 – Plastering station  

PFT ZP 3 XL MIX 

 

The disadvantage of plastering stations is that gravity 

mixers are inefficient for plaster lime-sand mixtures, 

have low productivity, limited transportation range and 

high cost. 

The PFT SWING L screw mortar pump has a short 

service life of the screw feeder, is unsuitable for 

supplying slow-moving concrete mixtures and has a 

high cost. 

 

 
Figure 10 – Screw Solution Pump  

PFT SWING L 

 

The pressure generated by the screw can be 

determined at the distance to which the mixture is 

supplied under the pressure of the working piston of the 

pump with the suction valve open. When calculating 

the parameters, air resistance was not taken into 

account, because the frontal air resistance at speeds of 

5 m/s is insignificant, and the change in velocity for a 

jet with a diameter of 45 mm and the density of the 

mixture from 2300 to 2500 kg/m3 will be less than 1 

[4]. At the same time, the unit of the mortar concrete 

pump, including a loading hopper with a screw and 

with a suction valve body, is considered at a height of 

1 m (Fig. 11). 

The velocity of the concrete mixture flow jet (m/s) 

discharged through the open suction valve can be 

determined by the Torricelli formula [10]: 

 

. . . .2c m c mv k gH=    (1.1) 

 

where Н  – height of the column of concrete mixture 

that creates overpressure, m; 

      . .c mk – a coefficient that takes into account the 

non-identity of the conditions for the end of the 

concrete mixture; 

     g  – acceleration of gravity. 

 

 

 
Figure 11 – Diagram of a loading hopper with a 

screw shaft and a stirrer 

 

As a result of mathematical processing of 

experimental data, taking into account the factor of 

mobility of the concrete mixture Р1, a second-order 

mathematical model was obtained, which allows to 

determine the coefficient . .c mk , which takes into 

account the non-identity of the conditions for the end of 

the concrete mixture [8]. 

 
2 2

. . 1 1[8,185 0,590 0,113 ] 10c mk Р Р −= − +      

(1.2) 

 

Using Torricelli's formula and the conditions of the 

experiment in the presence of forced loading of the 

machine, it is also possible to determine the required 

pressure that ensures the maximum filling of the 

working cylinder with concrete mixture, using the 

dependence: 

 
2 2

. . . .2 2 4
w

c m c m

L g L g
P

k H k H

    
= =

  
                (1.3) 

 

where: 
. .c mk  – a coefficient that takes into account the 

non-identity of the conditions for the end of the 

concrete mixture; 

      L  – the distance to which the jet of concrete 

mixture is supplied, m; 

       ρ – mixture density, kg/m3. 

 

The presence of forced loading when using slow-

moving concrete mixtures makes it possible to ensure a 

denser filling of the working cylinder with the mixture, 

therefore, to achieve a higher volumetric coefficient of 

efficiency, as well as to ensure the operation of the 

pump, compared to the existing ones, with increased 

productivity. The change in the productivity of a mortar 

concrete pump with forced loading depending on the 



mobility of the concrete mixture is evidenced by the 

data shown in the figure 12. 

The issue of increasing the efficiency of the screw 

unit of small-sized plastering installations for pumping 

mortars is quite relevant and important for the 

construction industry, because it can have a positive 

effect on the quality and timing of construction, as well 

as reduce the cost of labor and materials [9]. 

One of the important factors is also to conduct 

research on the geometry of the propeller, which 

determines the direction and speed of movement of the 

pumped material. It depends on the diameter of the 

screw, the pitch and the angle of inclination of the 

tooth, which, with the right calculations, can ensure 

maximum fluid flow with minimal energy losses due to 

friction. 

 

 
Figure 12 –  Dependence of the performance of a 

forced-loading mortar pump on the mobility of the 

concrete mixture 

 

The use of automatic control systems will ensure 

optimal parameters for pumping mortars, depending on 

their characteristics and operating conditions of the 

screw unit. Wireless data transmission and screw 

control systems can also be used, which will provide 

more accurate and efficient control of the pumping 

process. 

The use of these technologies makes it possible to 

provide more accurate and efficient control of the 

process of pumping mortars, reduce the cost of energy 

supply of the screw unit, increase its service life and 

reduce the cost of maintenance. In addition, the use of 

innovative technologies makes it possible to increase 

the safety of the screw unit and reduce the risk of 

accidents. 

 

Conclusions 

An analysis of existing structures for pumping 

mortars and other mortars using screw assemblies and 

their technical characteristics was carried out and the 

main problems and shortcomings were identified. 

To improve the operation of the unit, first of all, it is 

proposed to use screw assemblies made of polymeric 

materials, which will ensure greater strength and wear 

resistance of the elements of the unit, as well as reduce 

its weight and energy supply costs. 

Maintaining the correct operation of the unit will 

reduce the loss of solution and ensure better pumping 

of components. This can be ensured by adjusting the 

speed of rotation of the unit, pressure and temperature 

of the solution. 
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