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Abstract: This article thoroughly examines the advantages and disadvantages of existing distillation equipment used in 

the process of distilling vegetable oil miscella. Each stage of the distillation process, including technological regimes and their 

optimization, has been analyzed from both theoretical and practical perspectives. The theoretical analysis of the distillation process 

of vegetable oil miscella in currently used distillation equipment has been studied. During the research, the operating mechanisms 

of various distillation devices were compared, and details regarding their efficiency and application were highlighted. The 

advantages of the equipment used in the distillation process include aspects such as energy efficiency, high productivity and 

operational stability. Additionally, some disadvantages of certain distillation devices, such as high pressure and temperature 

requirements, the complexity of the equipment and difficulties in maintenance, have also been studied. Work has been carried out 

to improve distillation equipment and optimize their operating regimes in order to make the process of distilling vegetable oil 

miscella more efficient. 
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Introduction. The further development of the oil and fat industry requires the 

introduction of modern and competitive technologies in every enterprise, as well as the 

creation of high-productivity equipment that improves product quality, including for 

distillation. The composition of the miscella obtained during the extraction of oil from 

oilseeds consists of a light volatile solvent, oil, and fine particles of the extracted material. 

The light volatile component - the solvent - is converted into a vapor state and separated 

from the practically non-volatile oil. This process is called distillation in the oil and fat 

industry. 

The existing distillation equipment in current oil and fat industry enterprises is 

designed to perform specific tasks in product processing. The primary function of a 

distillator is to evaporate vegetable oil miscella, and its effectiveness depends on the 

proper selection of the distillator. 

In vegetable oil production enterprises, extraction lines that have been used until 

today are equipped with the ND-1250 extraction distillator, the De-Smet distillation unit, 

and the MEZ extraction line DS-70 and DS-130 distillers, which are widely used in 

production. These distillers, in turn, consist of several auxiliary devices that significantly 

impact production efficiency. 

ND-1250 Extractor Distillator. The ND-1250 extractor distillator consists of a heat 

exchanger, a preliminary film distillator, a tubular miscella heater, and a final distillator 

operating under vacuum. Membrane distillers (Figure 1) are made of steel and consist of 
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two parts. The lower part has a diameter of 900 mm, while the upper part has a diameter 

of 1450 mm. Inside the lower part, 215 steel tubes with a diameter of 30/35 mm and a 

length of 5000 mm are installed. The total heating surface area is 100 m². This distillator 

is cylindrical in shape and is positioned vertically. The first section of the distillator 

primarily performs the function of initial distillation and operates at atmospheric 

pressure. The second section serves as the final distillator and operates under vacuum. 

Inside the distillator, tubes (1) are arranged, through which the miscella flows. At the top 

of the apparatus, a separator (2) is installed, and above it, a droplet collector is placed. 

Here, there are gasoline and steam vapors, as well as droplets of partial oil. 

 

 
Figure 1. Schematic diagram of the ND-1250 extractor membrane distillatory 

1 - Tubes, 2 - Separator. 

 

The miscella is fed from the collection tank into the tubes of the apparatus via a 

pump. Under the influence of the steam temperature, the miscella boils. Gasoline vapors 

rise in the form of bubbles to the top of the tubes and enter the separator. The separator 

operates on the principle of centrifugal force, causing the miscella to separate into two 

components: gasoline vapors and oil. The gasoline vapors exit through a separate hole at 

the top and are collected in one place, while the oil exits from the lower part of the 

apparatus. The separator is made of spirally bent tubes, and a droplet collector is installed 

at its top. In the upper part of the apparatus, there are passages for steam, condensate, 

and air. The apparatus operates at a pressure of 3 atm with steam at 180–220°C. The 

membrane distillator processes the miscella on a thin surface, meaning it is concentrated. 
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This is why the distillator is called a membrane (or film) distillator. In this type of 

distillator, the phase boundary between the liquid miscella and gasoline vapors is very 

large. As a result, during this process, the miscella evaporates, separating into oil and 

gasoline vapors. Due to its high productivity, it can evaporate 12 m³ of miscella per hour 

and achieve a concentration of up to 85%. 

During the process, the separated oil is discharged from the lower part of the 

apparatus and cooled. To prevent the oil from oxidizing, it is cooled immediately after 

exiting the distillator. The miscella is then transferred from the preliminary distillator to 

the next distillator using a pump. After this process, the miscella is heated, and the 

gasoline is evaporated and removed under vacuum. In the first section of the distillator, 

it is washed with high-pressure steam. The oil, purified from gasoline, is sent to the oil 

collection tank using a pump. 

It is impossible to completely separate the solvent (gasoline) without converting it 

into a vapor state. Therefore, as the miscella is purified from gasoline, the concentration 

of oil in it also increases. Its boiling temperature also rises, which can lead to the oil 

darkening and a deterioration in its quality. Based on this, when the miscella 

concentration increases from X to X2, the amount of gasoline removed can be calculated 

using the following formula; 
G₁∗X₁

100
                                                        (1) 

here, G₁ is the amount of miscella entering the apparatus.  

The amount of oil exiting the apparatus can be determined as follows: 
(G−B₁)∗X₂

100
                                                   (2) 

here, B₁ is the amount of gasoline evaporating and exiting, and X₂ is the amount of 

miscella initially exiting the apparatus. 

Disadvantages of this distillator:  

 It is very tall, requiring a large amount of metal. 

 The length of the tubes makes repairs difficult. 

The initial distillation process is not uniform. 

Advantages: 

It has a high heat transfer coefficient and superior productivity. 

 

Table 1. Technical characteristics of the ND-1250 extractor distillator. 
Productivity, m³/hour 14,5 

Heating surface area, m² 100 

Overall dimensions: 

Diameter of the preliminary distillator, mm 1450-960 

Height, mm 7570 

Diameter of the final distillator, mm 1200 

Height, mm 6670 

Diameter of the heat exchanger, mm 27/30 

Length of the tubes, mm 2160 
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From table 1, we can observe the technical specifications of the ND-1250 extractor 

distillator and the heat exchanger. In turn, the productivity depends on the thickness of 

the film, the physical properties of the miscella, the characteristics of the surface where 

the film is formed, the orientation of this surface, and the conditions of the distillation 

process. When the surface temperature increases, small, slowly growing bubbles initially 

form. Later, larger bubbles that expand more rapidly appear. This eventually leads to the 

disruption of the film layer. The method under consideration differs from the 

evaporation window method. 

 

 
Figure 1.3. Schematic diagram of the De-Smet distillation unit apparatus. 

a) First-stage distillator: 

1 - Miscella, 2 - Miscella pump, separator, automatic low-level regulator. 

b) Second-stage distillator. 

1 - lower section pipeline, 2-8 - lower and upper parts of the evaporator, 3 - condensate 

outlet, 4-6 - cylinder body, 5 - support, 7 - air outlet, 9-14 - pipeline for discharging the 

mixture of solvent and steam, 10 - steam outlet, 11 - tubular section, 12 -miscella 

circulation path, 13 - miscella inlet, 14 - cylinder body, 15 - miscella outlet. 

 

The miscella, concentrated to 50–57%, exiting the first stage of the De-Smet 

distillator, enters the tubular heat exchanger grid of the second stage. In the second stage, 

the same processes are repeated. The only difference is the specific gravity difference 

between the emulsion inside the heat exchanger and the miscella in the tubes. In the 
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second stage of this distillator, the miscella is concentrated to 95–97% and is fed to the 

third stage using a pump. At the end of this stage, the temperature of the exiting oil 

reaches 100–103°C. 

 

 
The change in the concentration of miscella in distillers of various designs 

depending on temperature 

 

From the graph below, we can observe how the concentration of vegetable oil 

miscella changes in the stages of the distillers studied above. 

Advantages of the De-Smet distillator:  

 Low steam consumption. 

 The heat from the screw evaporator can be utilized. 

 High-quality oil is obtained through vacuum operation. 

 The heat transfer coefficient in the apparatus is high 

Disadvantages:  

 It is very tall, occupies a lot of space, expensive, and consumes a significant 

amount of electrical energy. 

DS-70 and DS-130 type distillers are also three-stage, similar to the distillers 

mentioned above, but they differ in terms of productivity, consumption, the size of the 

apparatus, the degree of product concentration, and temperature. Table 2 provides 

information on the operating volume of the distillers and the dimensions of the 

apparatus. 
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Table 2. Technical characteristics of the DS-70 distillator 
 

Productivity, m³/hour 5 

Heating surface area, m² 78,6 

Overall dimensions: 

Diameter of the preliminary distillator, 

mm 
1352-912  

Height, mm 5404 

Number of tubes, units 363 

Diameter of the final distillator, mm 1020 

Height, mm 6516 

 

The first stage of the distillator consists of four elements: an economizer made of 

tubes, a separator, a pump to circulate the miscella, and a device to control the level of 

the miscella. The heating surface of the DS-70 economizer is 40.5 m², while that of the DS-

130 is 78.9 m². 

The advantages of the DS-70 equipment include relatively low consumption of 

heating steam, the ability to carry out the process under vacuum to reduce distillation 

temperature and improve oil quality, and the automation of equipment control. 

 

Table 3. Differences in temperature and concentration of miscella processed in distillers 

of various designs. 
 

№ Distillator name 
Concentration % Temperature °C 

I II III I II III 

1 ND-1250 10-15 85 98,9 40-60 60-85 115 

2 De-Smet 22-25 50-57 95-97 40 70 100-103 

3 
Extraction-technical 

distillator 
24 65 95 55 70 105 

4 
MEZ extraction 

distillator 
30-35 45 95-98 40-50 60-65 95-100 

5 Ideal oil trade MCHJ 15 65 95 80-85 100 105-115 

 

The concentration of the miscella varies depending on the temperature provided, 

according to the process carried out in each distillator. Table 3 shows that the temperature 

of the miscella differs in various distillers. As can be seen from the table, due to the 

temperature provided to the miscella in distillers of different designs, the concentration 

varies at each stage. 

Conclusion. Existing distillator devices operate on a three-stage principle, which 

results in varying miscella concentrations at each stage. This leads to inconsistent 

performance. Multi-stage production requires more time and energy consumption. To 

improve the distillation process, factors influencing this process are being studied, and 
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the equipment is being optimized. By using compact and energy-efficient devices in the 

oil and fat industry, it is possible to achieve high-quality products. Through these studies, 

efforts are being made to streamline the distillation process and address existing 

shortcomings in the equipment by developing a relatively larger, yet energy-efficient, 

two-stage distillation unit. This will further enhance the vegetable oil industry. 

 

Literature Used. 

1. U.H.Halimova, “O’simlik yog’lari ishlab chiqarish texnologiyasi”, Toshkent 

“O’qituvchi”1982y. 

2. Qodirov Y.Q., Ravshanov D.A., Ro'ziboyev A.T.," O'simlik moylari ishab 

chiqarish texnologiyasi". Toshkent 2014y. 

3. Копейковский В.М. и др. "Технология производство растительных масел" М. 

Легкая и пищ. промышленность. 1982 г. 

4. Голдовский А.М. "Теоретические основы производство растительных масел" 

М. Пищепромиздат. 1958 г. 

5. Z.Salimov., “Kimyoviy texnologiyaning asosiy jarayonlari va qurilmalari”, II-

tom, T-1995y 

6. Технология переработки жиров / Н.С. Арутюнян, Е.П. Корнена. А.И. Янова 

и др.  2-е изд., перераб. и доп. - М.: Пищепромиздат, 1998. - 452 с: ил.) 

7. Расчеты оборудования масложировой промышленности:учебное пособие / 

С.В. Бутова, И.А. Сорокина, Н.В. Королькова, М.Н. Шахова. – Воронеж: ФГБОУ ВО 

Воронежский ГАУ, 2017. 

8. Kadirov A. A., Khamdamov A.M. Analysis processes and devices spraying 

liquids// Scientific and Technical Journal of Namangan Institute of Engineering and 

Technology, 2022. - Volume 7, Issue 4. - P. 122-125. 

9. A. Qadirov, A. Khamdamov, A. Xudayberdiyev. Experiments on using 

"prismatic" nozzle in liquid-vapor system. E3S Web of Conferences 390, 05029, 2023.  

10. Qadirov A.A., Mannanov U.V., Khamdamov A.M., Xudayberdiyev A.A., 

Kurbanov N.M. Modeling of Vegetable Oil Miscellaneous Drive Process in Final Distiller 

Spray Zone// Proceedings of International Conference on Applied Innovation in IT. 2023, 

Volume 11, Issue 1, - P. 193-198.  

11. A.Khamdamov et al., AIP Conf. Proc. 2789 040071 (2023). 

https://doi.org/10.1063/5.0145606 

12. A.M. Khamdamov, S.H. Sultonov, S.A. Bozorov, Journal of Pharmaceutical 

Negative Results 13 (6) (2022)  

13. Khamdamov A. M. et al. Simulation of a multistage distillation process in a 

rotary disc device //Annals of the Romanian Society for Cell Biology. – 2021. – С. 5939-

5948. 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
408 

Vol. 10, Issue 1                                                                                                                                          www.niet.uz 
       2025 

C O N T E N T S 

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT 

INDUSTRY 

Rakhimov R., Sultonov M.  
3 

Inspection of the strength of the column lattice of the improved fiber cleaner 

Turdiev B., Rosulov R. 

10 The influence of technological parameters of the elevator on cotton seed 

damage 

Khuramova Kh. 
15 

Graphic analysis of the obtained results on cotton regeneration 

Sharifbayev R. 

20 Optimizing feature extraction in Ai-based cocoon classification: a hybrid 

approach for enhanced silk quality 

Akramov A., Khodzhiev M. 

24 The current state and challenges of the global textile industry: key directions 

for the development of Uzbekistan's textile sector 

TECHNICAL SCIENCES: AGRICULTURE AND FOOD 

TECHNOLOGIES 

Sattarov K., Jankurazov A., Tukhtamyshova G. 
30 

Study of food additives on bread quality 

Madaminova Z., Khamdamov A., Xudayberdiyev A. 

37 Determination of amygdalin content in peach oil obtained by pressing 

method 

Kobilov N., Dodаyev K. 

43 Food sаfety аnd industriаl imрortаnce of corn stаrch. the imраct of the 

hydrаtion рrocess on the stаrch content in the grаin 

Mustafaev O., Ravshanov S., Dzhakhangirova G., Kanoatov X.  

50 The effect of storing wheat grain in open warehouses on the "aging" process 

of bread products 

Erkayeva N., Ahmedov A. 
58 

Industrial trials of the refining technology for long-term stored sunflower oil 

Boynazarova Y., Farmonov J. 

64 Microscopic investigations on the effect of temperature on onion seed cell 

degradation 

Rasulova M., Xamdamov A. 

79 Theoretical analysis of distillators used in the distillation of vegetable oil 

miscella 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
409 

Vol. 10, Issue 1                                                                                                                                          www.niet.uz 
       2025 

CHEMICAL SCIENCES 

Ergashev O., Bazarbaev M., Juraeva Z., Bakhronov H., Kokharov M., 

Mamadaliyev U. 84 
Isotherm of ammonia adsorption on zeolite CaA (MSS-622) 

Ergashev O., Bakhronov H., Sobirjonova S., Kokharov M.,  

Mamadaliyev U. 
93 

Differential heat of ammonia adsorption and adsorption mechanism in 

Са4Na4A zeolite 

Boymirzaev A., Erniyazova I. 

101 Recent advances in the synthesis and characterisation of methylated 

chitosan derivatives 

Kalbaev A., Mamataliyev N., Abdikamalova A., Ochilov A.,  

Masharipova M. 106 
Adsorption and kinetics of methylene blue on modified laponite 

Ibragimov T., Tolipov F., Talipova X. 

114 Studies of adsorption, kinetics and thermodynamics of heavy metall ions on 

clay adsorbents 

Muratova M. 

123 Method for producing a fire retardant agent with nitric acid solutions of 

various concentrations 

Shavkatova D. 
132 

Рreрaration of sսlрhսr concrete սsing modified sսlрhսr and melamine 

Umarov Sh., Ismailov R. 

139 Analysis of hydroxybenzene-methanal oligomers using ¹h nmr spectroscopy 

methods 

Vokkosov Z. 

148 Studying the role and mechanism of microorganisms in the production of 

microbiological fertilizers 

Mukhammadjonov M., Rakhmatkarieva F., Oydinov M. 
153 

The physical-chemical analysis of KA zeolite obtained from local kaolin 

Shermatov A., Sherkuziev D. 

160 Study of the decomposition process of local phosphorites using industrial 

waste sulfuric acid 

Khudayberdiev N., Ergashev O. 

168 Study of the main characteristics of polystyrene and phenol-formaldehyde 

resin waste 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
410 

Vol. 10, Issue 1                                                                                                                                          www.niet.uz 
       2025 

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL 

ENGINEERING 

Kudratov Sh. 

174 UZTE16M locomotive oil system and requirements for diesel locomotive 

reliability and operating conditions 

Dadakhanov N. 
181 

Device studying the wear process of different materials 

Dadakhanov N., Karimov R. 
189 

Investigation of irregularity of yarn produced in an improved drawn tool 

Mirzaumidov A., Azizov J., Siddiqov A. 
196 Static analysis of the spindle shaft with a split cylinder 

Mirjalolzoda B., Umarov A., Akbaraliyev A., Abduvakhidov M. 
203 

Static calculation of the saw blade of the saw gin 

Obidov A., Mirzaumidov A., Abdurasulov A.  
208 A study of critical speed of linter shaft rotation and resonance phenomenon 

Khakimov В., Abdurakhmanov O.  

217 Monitoring the effectiveness of the quality management system in 

manufacturing enterprises 

Bayboboev N., Muminov A. 

232 Analysis of the indicators of the average speed of units for the process of 

loading into a potato harvesting machine 

Kayumov U., Kakhkharov O., Pardaeva Sh. 

237 Analysis of factors influencing the increased consumption of diesel fuel by 

belaz dump trucks in a quarry 

Abdurahmonov J. 

244 Theoretical study of the effect of a brushed drum shaft on the efficiency of 

flush separation 

Ishnazarov O., Otabayev B., Kurvonboyev B. 

250 Modern methods of smooth starting of asynchronous motors: their 

technologies and industrial applications 

Kadirov K., Toxtashev A. 
263 

The influence of the cost of electricity production on the formation of tariffs 

Azambayev M. 
271 

An innovative approach to cleaning cotton linters 

Abdullayev R. 

277 Theoretical substantiation of the pneumomechanics of the Czech gin for the 

separation of fiber from seeds 

Siddikоv I., A’zamоv S. 
282 

Study оf pоwer balance оf small pоwer asynchrоnоus mоtоr 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
411 

Vol. 10, Issue 1                                                                                                                                          www.niet.uz 
       2025 

Obidov A., Mirzaakhmedova D., Ibrohimov I. 
288 

Theoretical research of a heavy pollutant cleaning device 

Xudayberdiyeva D., Obidov A. 

294 Reactive power compensation and energy waste reduction during start-up 

of the electric motor of uxk cotton cleaning device 

Jumaniyazov K., Sarbarov X. 

302 Analysis of the movement of cotton seeds under the influence of a screw 

conveyor 

Abdusalomova N., Muradov R. 

310 Analysis of the device design for discharging heavy mixtures from the 

sedimentation chamber 

Ikromov M., Shomurodov S., Boborajabov B., Mamayev Sh.,  

Nigmatova D. 
318 

Study of obtaining an organomineral modifier from local raw materials to 

improve the operational properties of bitumen 

Ikromov M., Shomurodov S., Boborajabov B., Mamayev Sh.,  

Nigmatova D. 
324 

Development of composition and production technology for polymer-

bitumen mixtures for automobile roads 

Muradov R., Mirzaakbarov A.  
332 

Effective ways to separate fibers suitable for spinning from waste material 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Xoliddinov I., Begmatova M. 

336 A method of load balancing based on fuzzy logic in low-voltage networks 

with solar panel integration 

Murodov R., Kuchqarov A., Boynazarov B., Uzbekov M. 

345 Research on the efficiency of using hydro turbines in pumping mode and for 

electricity generation 

Abdurakhimova M., Romanov J., Masharipov Sh. 

353 
A literature review of settlement land trends (past, present, and future) 

based on english-language articles indexed in the web of science database 

from 2014 to 2023 

Мuhammedova M. 

360 Development and scientific justification of the design of orthopedical 

footwear for patients with injuries to the soul-foot joint 

Akbaraliyev M., Egamberdiyev A. 
367 

Methods of effective organization of fire and rescue operations 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
412 

Vol. 10, Issue 1                                                                                                                                          www.niet.uz 
       2025 

A’zamxonov O., Egamberdiyev A. 

373 Principles of organizing material and technical support in emergency 

situations 

Tuychibayeva G., Kukibayeva M. 

379 The module of developing communicative competence of seventh and 

eighth-grade students in uzbekistan secondary schools 

Ismoilova Z. 
383 

Methods for enhancing the competence of future english teachers 

ECONOMICAL SCIENCES 

Yuldashev K., Makhamadaliev B. 

389 The role of small business entities in the program "From poverty to well-

being" 

Mirzakhalikov B. 

397 Organizational mechanism for the development of state programs for 

poverty reduction 

Rustamova S. 
402 

Specific characteristics of administration in developed countries 
 


