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Abstract: In order to meet the demand of the population for agricultural products, the products are stored and processed. 

Part of the processing of milk and milk products is pasteurization. In this article, detailed information is provided about the thermal 

calculation of pasteurizer plates for heat treatment of dairy products, its improvement and energy-saving technological system. 

Plate pasteurizers used in large milk processing enterprises consist of several sections, raw milk is first heated in its raw state for 

separation, and then directed to homogenization. After homogenization, it returns to the pasteurizer and is heated and pasteurized 

at the required temperature in the heating section. But in small milk processing enterprises, separation and homogenization are 

carried out separately, since such a complex system is expensive and requires a lot of energy. therefore, the sections of the plate 

pasteurizer consist of 3 types of cooling, recuperation and heating, and adjusting the output temperature of milk causes some 

difficulties. In this article, the problem of improvement of pasteurizer with plates used in small-scale milk processing enterprises 

is highlighted. 
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Introduction. From ancient times to the present day, the demand for dairy products 

is increasing year by year. Because dairy products have a positive effect on the human 

body and actively participate in metabolism. According to the statistics provided by the 

Organization for Economic Cooperation and Development (OECD), the volume of world 

milk production is expected to grow by 1.6% per year. During the forecast period, it is 

expected to grow to 997 million tons by 2029, faster than other main agricultural products 

[1]. In this regard, the processing of milk and dairy products is one of the urgent tasks of 

today.  

According to data, in 2022, the volume of milk production in Uzbekistan was 

11,009.9 thousand tons, and the annual consumption of milk and milk products was 

about 16% of all types of food products [2]. 

In the world, processing of milk and milk products, their processing and a lot of 

scientific research, experiments and research are being conducted on them. In particular, 

in the leading scientific centers of Europe, the properties of dairy products, changes in 

their processing, and their processing and processing technologies are being improved. 

With the increase of modern knowledge, new techniques and technologies are being 

applied to our life, new types of products and new methods of their creation are being 

invented. From this point of view, we can say that the relevance of the article topic is 

important based on the demand for milk and milk products, their sanitary and hygienic 

condition. 
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Methodology. A plate pasteurizer produced in Poland in 2005, capable of 

pasteurizing 300 liters of milk per hour, was selected as an experimental device. The 

holding section of the experimental device is located between the plates, and in our initial 

experiments, a zig-zag type holding pipe was installed on the device [3]. A holding pipe 

is basically a container or pipe in which a heated liquid product (for example, milk or 

juice) is kept at a certain temperature for a predetermined time. The combination of time 

and temperature is critical to effectively kill any harmful bacteria and pathogens that may 

be present. 

Ensures complete inactivation of pathogens: heating kills most bacteria, some heat-

resistant bacteria require constant exposure to high temperatures to kill. The holding 

pipeline guarantees this dwell time for complete inactivation. 

Many countries have strict regulations for pasteurization temperatures and storage 

times. The containment pipe ensures that the product meets these requirements for safe 

consumption. Maintaining the correct temperature and storage time helps maintain 

product quality and flavor by minimizing heat damage and over-processing. The holding 

tube is usually designed with a zig-zag configuration to increase product life while 

maintaining a compact size. Temperature sensors and flow meters are usually installed 

at the outlet of the holding pipe to effectively monitor and control the process[4]. 

In some plate pasteurizers, the retention section may be integrated into the plate 

heat exchanger itself, eliminating the need for a separate retention tube[5]. 

 

 
Figure 1.1. Plate pasteurizer. 

1-cooling section; 2-recuperation; 3-heating section; 4- operating panel; 

5-water heating tank; 6- inter plate holding section; 7- balance tank 
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Figure 1.2. Measuring chemical components and  pH of milk. 

 

Results. 

Table 1. Chemical composition of milk. 
 

№ A  B 

1 Fat content  4-4.4 % 

2 SNF  8.9-9.7 %  
3 Density  1027-1030 g/ml 
4 Freezing point  0.512-0.560 oC 

5 Protein   3.20-3.60 g 

6 Lactose  5-5.5 

7 Mineral salts  0.5-0.8  

     8                                 pH                                                                        6.72 

 

To adjust the output temperature of the milk, we have installed a 3-way 

thermostatic valve combining the holding pipe and the output pipe, and the valve will 

automatically adjust the temperature we need. During the experimental tests, taking milk 

from the hot milk flow through the holding pipe was insufficient to heat the milk coming 

from the balance tank, which was the second flow of the recuperation part. This is because 

the amount of hot milk consumed is reduced. Due to this, the temperature of the heating 

water in the heating department was not suddenly reduced, but as a result, the 

pasteurization temperature dropped to 62-64oC. Water heaters in the water heating block 

were continuous works with the help of automatic on-off switches before adding to the 

device construction. By ensuring continuous operation of water heaters, it was possible 

to increase the temperature of hot water to 76-78oC, but the required temperature of 88oC 

was not provided to us. Therefore, we added another 2 kW heater  and brought the 

temperature to 88oC and this temperature was continuously maintained.  The 
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technological scheme of the pasteurizer equipped with a 3-way valve is depicted in 

Figure 1.3 

 

 
Figure 1.3. Technological drawing of an improved plate pasteurizer 

1-water heating tank; 2-water circulation pump; 3-holding pipe; 4-heating section of the heat 

exchanger; 5-recuperation section of the heat exchanger; 6-cooling section of the heat exchanger; 

7-milk pump; 8-milk filter; 9 - balance tank shields; 10-balance tank; 11- additional installed 

water heater; 12- 3-way thermo-regulating valve. 

 

Heat balance calculations of the improved pasteurizer were performed as follows. 

 

Parameters of cold agent, (milk) 

Consumption G1, kg/s…………………………………………………….0.083 

Temperature, oC 

input t1start…………………………………………………...…62 

              exit t1end…………………....……………………………………82 

Parameters of the heating agent (hot water) 

Temperature, oC 

input t2start………………………………………………………86 

exit t2end…………………....……………………………………76 

The flow of the heat exchanger is opposite, and the following diagram shows the 

temperature change and the heat exchange process. 
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Average water temperature difference t2, oC: 

t2=0.5(t2start+t2end) = 0.5(86+76) = 81 oC   (1.1) 

        

    ∆𝑡𝑎𝑣𝑔 =
∆𝑡𝑏𝑖𝑔−∆𝑡𝑠𝑚𝑎𝑙𝑙

ln⁡(∆𝑡𝑏𝑖𝑔/∆𝑡𝑠𝑚𝑎𝑙𝑙)
=

(86−82)−(76−62)

ln⁡(4/14)
= 8⁡℃⁡                      (1.2) 

 

        Average temperature difference of milk: 

        t1=t2+Δto`rt= 81+8 = 89 oC     (1.3) 

Thermal-physical properties of milk (at 89 oC): 

Density……………………………………………………………….…. ρ1= 995 kg/m3 

Thermal conductivity……………………………………………………. λ1=0.619 W/(m•K) 

Heat capacity…………………………………………………………….. c1= 3980 J/(kg·K) 

Dynamic viscosity………………………………………………………. μ1=0.550•10-3 Pa•s 

Thermal-physical properties of water (at 81 oC): 

Density ………………………………………………………………….. ρ1= 972 kg/m3 

Thermal conductivity ………………………………………………….... λ1=0.674 W/(m•K) 

Heat capacity ……………………………………………………………. c1= 4195 J/(kg·K) 

Dynamic viscosity ……………………………………………………… μ1=0.355•10-3 Pa•s 

 

Heat load Q, W: 

    Q=G1c1 (t1start-t1end) =0.083•4000•(82-62) =6607 VT    (1.4)  

         

        𝐺2 =
𝑄

𝐶2∗(𝑡2𝑠𝑡𝑎𝑟𝑡−𝑡2𝑒𝑛𝑑)
=

6607

4195∗(86−76)
= 0.157𝑘𝑔/𝑠              (1.5) 

 

The necessary consumption of hot water is 0.157 kg/s, which means almost 2 times 

more than the consumption of milk. In order to double the water consumption, the hot 

water circulation pump can be increased to 2 levels or, if necessary, up to 3 levels. The 

heat exchanger is equipped with a 1-2-3 level circulation pump from the manufacturer. 

Conclusions. In summary, the holding tube is an important component of the plate 

pasteurizer, ensuring the safety and quality of the pasteurized product by providing the 

necessary holding time at the desired temperature for effective pathogen inactivation.  

We believe that the plate pasteurizer equipped with a 3-way valve is suitable for use in 

small-scale milk processing enterprises. Through the 3-way thermo regulator automatic 

valve, the output temperature can be adjusted by increasing the hot water consumption 
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of the plate pasteurizer. By adjusting the output temperature, the separation period and 

the production time are reduced. as a result, energy savings are achieved. 
 

REFERENCES 

1. https://www.oecd-ilibrary.org/ 

2. Z.K.Tolaganova., Agrobank ATB., 100 kitob toplami ( Sut va sut mahsulotlarini 

tayyorlash, 77-kitob)-T.:Tasvir nashriyoti, 2021 y,  

3. Tojibaev M., Khudayberdiev A. Experimental study of the difference between 

the inter-plate holding section and the zig-zag type holding tube in a plate pasteurizer 

//E3S Web of Conferences. – EDP Sciences, 2024. – Т. 486. – С. 05024. 

4. Gosta Bylund. Tetra pack. Dairy processing HANDBOOK. Sweden. Lund. Tetra 

pak processing Sustems publishing 1995- pp 79-80 

5. L.Wang, B. Sunden, R. Manglik., Plate heat exchangers., WITpress, 2007., 

Boston.: 

6. Makhmudjon T. The technological structure and working principle of plate 

pasteurizer //Universum: технические науки. – 2023. – №. 4-8 (109). – С. 9-11.  

7. Makhmudjon T. Analysis of heat treatment of food products //Universum: 

технические науки. – 2022. – №. 8-3 (101). – С. 66-69. 

6. Meliboyev, M., Mamatov, S., Ergashev, O., Eshonturaev, A. (2023). Improving of 

the Process Freeze Drying of Plums. In: Zokirjon ugli, K.S., Muratov, A., Ignateva, S. (eds) 

Fundamental and Applied Scientific Research in the Development of Agriculture in the 

Far East (AFE-2022). AFE 2023. Lecture Notes in Networks and Systems, vol 706. 

Springer, Cham. https://doi.org/10.1007/978-3-031-36960-5_21 

7. Kadirov, U., Mannanov, U., Aripov, M., Meliboyev, M., & Mamatov, S. 

Improvement of dill freeze-drying technology. E3S Web Conf.(2020). 

8. Meliboyev, M. F. "Mamatov Sh. M., Ergashev ОK, Qodirov ОR Effects of the use 

of microwaves in sublimate drying." Namangan muhandislik-texnologiya instituti ilmiy-

texnika jurnali 6 (2021). 

9. Mamatov S. et al. Advantages of Quick-Freezing Technology of Cherry 

//International Journal of Innovative Technology and Exploring Engineering (IJITEE). – 

2020. – №. January. – С. 8-11. 

10. Meliboyev, M. M. "Mamatov Sh. M., Ergashev OK The use of dielectric waves in 

sublimation drying equipment and the effect of the combined drying method on the 

drying period." Namangan muhandislik-texnologiya instituti ilmiy-texnika jurnali 3 

(2021): 79-84. 

11. Мелибоев Мираъзам Фозилжон Угли, Маматов Шерзод Машрабжанович, 

Эргашев Ойбек Каримович Разработка комбинированного метода 

сублимационной и диэлектрической сушки // Universum: технические науки. 2022. 

№5-7 (98). URL: https://cyberleninka.ru/article/n/razrabotka-kombinirovannogo-

metoda-sublimatsionnoy-i-dielektricheskoy-sushki (дата обращения: 03.04.2024). 

https://doi.org/10.1007/978-3-031-36960-5_21


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
313 

Vol. 9 Issue 1                                                                                                                                            www.niet.uz 
       2024 

C O N T E N T S 

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT 

INDUSTRY 

Nabidjanova N., Azimova S.   

Study of physical-mechanical properties of fabrics used for men's outer knit 

assortment 
3 

Nabidjanova N., Azimova S.  

Development of model lines of men's top knitting assortment 7 
Noorullah S., Juraeva G., Inamova M., Ortiqova K., Mirzaakbarov A.  

Enhancing cotton ginning processing method for better fibre quality 12 
Kamalova I., Inoyatova M., Rustamova S., Madaliyeva M.  

Creating a patterned decorative landscape using knitted shear waste on the 

surface of the paint product 
16 

Inoyatova M., Ergasheva Sh., Kamalova I., Toshpo’latov M.  

State of development of fiber products – cleaning, combing techniques and 

technologies 
21 

Vakhobova N., Nigmatova F., Kozhabergenova K.  

Study of clothing requirements for children with cerebral palsy 30 
Mukhametshina E., Muradov M.  

Analysis of the improvement of pneumatic outlets in the pneumatic 

transport system 
37 

Otamirzayev A.  

Innovative solutions for dust control in cotton gining enterprises 45 
Muradov M., Khuramova Kh.  

Studying the types and their composition of pollutant mixtures containing 

cotton seeds 
50 

Mukhamedjanova S.  

Modernized sewing machine bobbin cap hook thread tension regulator 53 
Ruzmetov R., Kuliyev T., Tuychiev T.  

Study of effect of drying agent component on cleaning efficiency. 57 
Kuldashov G., Nabiev D.  

Optoelectronic devices for information transmission over short distances 65 

Kuliev T., Abbazov I., F.Egamberdiev.  

Improving the elastic mass of fiber on the surface of the saw cylinder in fiber 

cleaning equipment using an additional device 
73 

Yusupov A., Muminov M., Iskandarova N., Shin I.  



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
314 

Vol. 9 Issue 1                                                                                                                                            www.niet.uz 
       2024 

On the influence of the wear resistance of grate bars on the technological gap 

between them in fiber separating machines 
80 

Kuliev T., Jumabaev G., Jumaniyazov Q.  

Theoretical study of fiber behavior in a new structured elongation pair 86 

GROWING, STORAGE, PROCESSING AND AGRICULTURAL 

PRODUCTS AND FOOD TECHNOLOGIES 

Meliboyev M., Ergashev O., Qurbonov U.  

Technology of freeze-drying of raw meat 96 
Davlyatov A., Khudaiberdiev A., Khamdamov A.  

Physical-chemical indicators of plum oil obtained by the pressing method 102 
Tojibaev M., Khudaiberdiev A.  

Development of an energy-saving technological system to improve the heat 

treatment stage of milk 
109 

Turg’unov Sh., Mallabayev O.  

Development of technology for the production of functional-oriented bread 

products 
115 

Voqqosov Z., Khodzhiev M.  

Description of proteins and poisons contained in flour produced from wheat 

grain produced in our republic 
120 

CHEMICAL TECHNOLOGIES 

Choriev I., Turaev Kh., Normurodov B.  

Determination of the inhibitory efficiency of the inhibitor synthesized based 

on maleic anhydride by the electrochemical method 
126 

Muqumova G., Turayev X., Mo‘minova Sh., Kasimov Sh., Karimova N.  

Spectroscopic analysis of a sorbent based on urea, formalin, and succinic 

acid and its complexes with ions of Cu(II), Zn(II), Ni(II) 
131 

Babakhanova Kh., Abdukhalilova M.  

Analysis of the composition of the fountain solution for offset printing 138 
Babakhanova Kh., Ravshanov S., Saodatov A., Saidova D.  

Development of the polygraphic industry in the conditions of independence 144 
Tursunqulov J., Kutlimurotova N., Jalilov F., Rahimov S.  

Determination zirconium with the solution of 1-(2-hydroxy-1-

naphthoyazo)-2-naphthol-4-sulfate 
151 

Аllamurtova A., Tanatarov O., Sharipova A., Аbdikamalova A., 

Kuldasheva Sh. 
 

Synthesis of acrylamide copolymers with improved viscosity characteristics 156 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
315 

Vol. 9 Issue 1                                                                                                                                            www.niet.uz 
       2024 

Amanova N., Turaev Kh., Alikulov R., Khaitov B., Eshdavlatov E., 

Makhmudova Y. 
 

Research physical and mechanical properties and durability of sulfur 

concrete 
165 

MECHANICS AND ENGINEERING 

Abdullaev E., Zakirov V.  

Using parallel service techniques to control system load 170 

Djuraev R., Kayumov U., Pardaeva Sh.  

Improving the design of water spray nozzles in cooling towers 178 
Anvarjanov A., Kozokov S., Muradov R.  

Analysis of research on changing the surface of the grid in a device for 

cleaning cotton from fine impurities 
185 

Mahmudjonov M.  

Mathematical algorithm for predicting the calibration interval and 

metrological accuracy of gas analyzers based on international 

recommendations ILAC-G24:2022/OIML D 10:2022 (E) 

192 

Kulmuradov D.  

Evaluation of the technical condition of the engine using the analysis of the 

composition of gases used in internal combustion engines 
197 

Kiryigitov Kh., Tаylаkov A.  

Production wаstewаter treаtment technologies (On the exаmple of 

Ultrаmаrine pigment production enterprise).  
203 

Abdullayev R.  

Improving the quality of gining on products. 208 

Abdullayev R.  

Problems and solutions to the quality of the gining process in Uzbekistan. 212 
Yusupov D., Avazov B.  

Influence of various mechanical impurities in transformer oils on electric 

and magnetic fields 
216 

Kharamonov M.  

Prospects for improving product quality in textile industry enterprises 

based on quality policy systems 
223 

Kharamonov M., Kosimov A.  

Problems and solutions to the quality of the gining process in Uzbekistan. 230 
Mamahonov A., Abdusattarov B.  

Development of simple experimental methods for determining the 

coefficient of sliding and rolling friction. 
237 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
316 

Vol. 9 Issue 1                                                                                                                                            www.niet.uz 
       2024 

Aliyev E., Mamahonov A.  

Development of a new rotary feeder design and based flow parameters for 

a seed feeder device 
249 

Ibrokhimova D., Akhmedov K., Mirzaumidov A.  

Theoretical analysis of the separation of fine dirt from cotton. 260 
Razikov R., Abdazimov Sh., Saidov D., Amirov M.  

Causes of floods and floods and their railway and economy influence on 

construction. 
266 

Djurayev A., Nizomov T.  

Analysis of dependence on the parameters of the angles and loadings of the 

conveyor shaft and the drum set with a curved pile after cleaning cotton 

from small impurities 

272 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Jabbarov S.  

Introduction interdisciplinary nature to higher education institutions. 276 
Tuychibaev H.  

Analysis of use of sorting algorithms in data processing. 280 
Kuziev A.  

Methodology for the development of a low cargo network. 289 

Niyozova O., Turayev Kh., Jumayeva Z.  

Analysis of atmospheric air of Surkhondaryo region using physico-chemical 

methods. 
298 

Isokova A.  

Analysis of methods and algorithms of creation of multimedia electronic 

textbooks. 
307 

ECONOMICAL SCIENCES 

Rashidov R., Mirjalolova M.  

Regulations of the regional development of small business. 315 
Israilov R.  

Mechanism for assessment of factors affecting the development of small 

business subjects. 
325 

Yuldаshevа N.  

Prоspects оf trаnsitiоn tо green ecоnоmy. 334 

Malikоva G.  

Analysis оf defects and sоlutiоns in investment activity in cоmmercial 

banks. 
346 

 


