
Ministry of Education and Science of Ukraine 
Sumy National Agrarian University Faculty of 

Faculty of Food Technologies 
Nutrition technology Department 

 
 
 
 
 
 
 

Work program (syllabus) of the educational component 
 

 
MC 21 Food Machinery and Equipment 

 
Specialty 181 "Food Technology" 

Educational 
program 

"Food Technologies" 

Level of higher 
education 

first (bachelor's) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sumy– 2026 



 
 
 
 
 



Information  about reviewing the work program (syllabus): 
 

Academic 
year in 
which 

changes are 
made 

Numberannex to 
the work program 
with a description 

of the changes 

Changes consideredand approved 
Dateand the number 

of the department 
meeting minutes 

Head of the 
Department 

Education
al 
program 
guarantor 

     

     

     

     



GENERAL INFORMATION ABOUT THE EDUCATIONAL COMPONENT 

 
 
 
 
 
 

1.  Full name EC MC 21.  Food Machinery and Equipment 
2.  Status EC Mandatory 
3.  Educational program Food technology 
4.  Unit implementing EC Food technology/nutrition technology 
5.  Level NRC Level 6 
6.  Semester of study Fifth semester (third – for students) 

Study duration – 15 weeks 
7.  Volume EC 5 credits 

Total number of hours 
and their distribution 
(full-time/part-time) 
                        

Contact work (classes) Independent work 
Lectures 

 
 

30 

Practical/seminar 
 

Laboratory 
 

 
44/2 

 
 
 

76/148 
8.  Language of instruction English 
9.  Limitation Disciplines of economic direction and technological direction 
10.  Communication with 

other components 
"Automation of Food and Restaurant Production Processes", 
"Processes and devices of food production", "Equipment of restaurant 
establishments", "Innovative Engineering" 

11.  Purpose of the 
educational component 

Students acquire the necessary knowledge and skills related to the use 
of technological equipment at various stages of food production, 
namely: types and classification of technological equipment; 
principles of equipment operation; selection and operation of 
equipment - to train specialists who will work in food enterprises and 
deal with the organization, implementation and support of 
technological processes. 

12.  Prerequisites for study The educational component is based on the previous study of the 
disciplines "Processes and devices of food production", 
"Engineering graphics", "Theoretical foundations of food 
production" 

13.  Academic Integrity 
Policy 

If cheating is discovered during the exam, the student's work is 
canceled and the exam is retaken. 
 

14.  Keywords Technological equipment, process, technological parameters, 
operating modes, components and parts, engineering and 
technological calculations 

15.  Course number on the 
Moodle platform 

Moodle link:  
https://cdn.snau.edu.ua/moodle/course/view.php?id=6383 
 
Savchenko Maryna Yuriivna 

https://cdn.snau.edu.ua/moodle/course/view.php?id=6383


2. LEARNING OUTCOMES BY EDUCATIONAL COMPONENT AND THEIR RELATIONSHIP 
WITH PROGRAM LEARNING OUTCOMES   

Learning outcomes for OK: 
After studying the educational component, 

the student is expected to be able to... 
 

Program learning outcomes 
that the OC aims to achieve 

(indicate the number 
according to the numbering 

given in the OP)1 

The result of 
learning the  
discipline is 
evaluated 

PL
O

 1
 

PL
O

 3
 

PL
O

 4
 

PL
O

 7
 

PL
O

 1
3 

PL
O

 1
6 

PL
O

 2
8 

 

DLO 1. Know the technical problems of 
production and ways to solve them. 

x        
 
 
 
Performing and 
defending 
laboratory work, 
test/certificate of 
completion of non-
formal education 
courses, exam 
 

DLO 2. Know the main design features of 
technological equipment, understand the 
principle of its operation for conducting 
applied research. 

 x      

DLO 3. Analyze scientific and technical 
information on the choice of equipment, 
according to the presented technological 
requirements and production features. 

  x     

DLO 4. Analyze the technical and economic 
indicators of equipment operation. Know 
how to organize, control and manage 
technological processes using technical 
means. 

   x    

DLO 5. Be able to choose modern equipment 
for technical equipment of enterprises.
  

    x   

DLO 6. Know how to ensure technical 
maintenance and effective use of equipment. 
Perform material and thermal calculations of 
devices. Know the rules of safe operation, 
observe working conditions. 

     x  

DLO 7. Know measures to increase the 
efficiency of equipment use. Analyze 
equipment operating modes for the purpose 
of their optimization and automation. 

      x 

 
 
 
 
 

                                                 
1Must comply with the Matrix of ensuring program learning outcomes by the relevant components of the educational program, 
indicated for mandatory educational components of EP I and II levels, for all (mandatory and selective EC) EP III 



 
3. CONTENT OF THE EDUCATIONAL COMPONENT (COURSE PROGRAM) 
 

Topic. 
List of issues to be addressed within the topic 

Distribution within 
the overall time 

budget 

Recomme
nded 

reading2 
Classroom 

work 
Independ
ent work 

 

 Lc Lb   
  Topic 1. Technological equipment for preparing 

grain for processing into flour and cereals. 
     Production processes at grain processing enterprises. 

Requirements for grain processing machines. Machines for 
removing impurities from main crop grains. Machines for 
removing impurities that differ from main crop grains in width 
and thickness. Machines for removing impurities that differ 
from main crop grains in aerodynamic properties. Machines for 
removing impurities that differ from main crop grains in a 
combination of different physical properties 

4 6/2 12/24 [1-8,17-
20] 

Topic 2. Technological equipment for the production of 
bread, pasta, confectionery and food concentrates. 
    Equipment for dough preparation. Equipment for dough 
division. Equipment for forming dough blanks, proofing and 
stacking. Equipment for the production of special types of 
bread products. Equipment for kneading and forming pasta. 
Equipment for drying, stabilizing, cutting pasta. Equipment for 
packaging dry pasta. Technological equipment for the 
production of confectionery products. 

6 8 14/24 [1-3,9-
11,21-
27,65] 

Topic 3. Technological equipment for storing fruits and 
vegetables 
   Basic properties of potatoes and vegetables as a storage 
object. Basic methods of storing potatoes and vegetables. Basic 
types of storage facilities for potatoes and vegetables. Methods 
of loading and unloading potatoes and vegetables in storage 
facilities. Technological processes and operations in vegetable 
storage facilities, their classification. Machines and equipment 
for working in vegetable storage facilities. Classification of 
machines and equipment. Basic requirements for machines and 
equipment for working in vegetable storage facilities. 
Conditions of their operation.   

6 6 12/24 [1-3,15,28-
37] 

Topic 4. Equipment for sugar production. 
Equipment for preparing root crops for processing, 

principle of operation and operating rules. Hydraulic conveyor, 
beet washing machine, beet cutting machine, elevators - 
purpose and operating principle. Purpose, structure and 
operation of diffusion batteries. Equipment for saturation, 
principle of operation and operating rules. 

4 
 

8 
 

12/24 
 

[1-3,12,38-
45,65] 

 

Topic 5. Equipment for fermentation production - malt, 
beer, alcohol, spirits. 

6 8/2 12/24 [1-3,13, 
46-55,65] 

                                                 
2Specific source from the main or additionally recommended literature 



        Malt production equipment, operating principle and 
operating rules. Beer production equipment, operating 
principle, operating principle and operating rules. 
Equipment for the production of alcohol and spirits, operating 
principle and operating rules. 
Topic 6. Equipment for the production of fats and fat 
substitutes. 

Technological equipment, its characteristics, operating 
principle, safety requirements, modern equipment for 
performing various production processes of fat production. 
Heat exchangers and equipment for creating low vacuum, 
classification, technical characteristics. Equipment for 
transporting liquid, gaseous, solid and bulk media. Pumps, 
pipelines, valves, conveyors, classification, types and main 
technical characteristics. Equipment for refining fats. 
Equipment for alkaline refining, deodorization, hydrogenation. 
Operating principle, technical parameters. 

4 8 14/28 [1-3,14, 56-
65] 

Total 30 44/2 
 

76/148  

 
 

4. TEACHING AND LEARNING METHODS 
DLO Teaching 

methods(work that 
will be carried out by 

the teacher during 
classroom lessons, 

consultations) 

Number 
of hours 

Teaching 
methods(what 

types of 
learning 
activities 

should the 
student 
perform 

independently) 

Num
ber of 
hours 

DLO 1. Know the technical 
problems of production and ways to 
solve them. 
DLO 2. Know the main design 
features of technological equipment, 
understand the principle of its 
operation for conducting applied 
research. 

Showing examples of 
solving production 
problems using an 
interactive method 
during lectures and 
practical classes 

18/2 Preparing for 
the lecture by 
familiarizing 
yourself with 
the lecture 
material. 
Studying the 
material for 
independent 
mastery. 
Completing 
laboratory 
tasks, the 
implementatio
n of which was 
started in the 
laboratory 
work. 

19/38 

DLO 3. Analyze scientific and 
technical information on the choice 
of equipment, according to the 
presented technological 
requirements and production 
features. 
DLO 4. Analyze the technical and 
economic indicators of equipment 
operation. Know how to organize, 
control and manage technological 
processes using technical means. 

Providing examples 
and techniques 
interactively 

20 19/38 



DLO 5. Be able to choose modern 
equipment for technical equipment 
of enterprises.  
DLO 6. Know how to ensure 
technical maintenance and effective 
use of equipment. Perform material 
and thermal calculations of devices. 
Know the rules of safe operation, 
observe working conditions. 

Showing examples of 
solving production 
problems using an 
interactive method 
during lectures and 
practical classes 

18 19/38 

DLO 7. Know measures to increase 
the efficiency of equipment use. 
Analyze equipment operating 
modes for the purpose of their 
optimization and automation. 

Demonstration of 
work examples in 
applied software 
products 

18 19/34 

 

5. EVALUATION BY EDUCATIONAL COMPONENT 

5.1.Summative assessment 
5.1.1. To assess the expected learning outcomes, there are 

No. Summative methods evaluation Points/ 
Percentage in 

the overall 
 

Date of 
compilation 

 Module I 
1. Written test paper on theoretical material/ certificate of 

completion of non-formal education courses 
 
 
 
 

10 points / 10% In the sixth week 

2. Performing and defending laboratory work 
 

25 points / 25% Until the next lab session 

 Module II 
3.   Written test on theoretical material/certificate of completion of 

non-formal education courses 
   10 points / 10% At the fourteenth week 

4.   Performing and defending laboratory work    25 points / 25% Until the next lab session 

5. Exam– written response to the ticket 30 points / 30%  
 

5.1.2. Evaluation criteria 
Component3 Unsatisfactorily Satisfactorily Good Perfectly4 
Written test on 
theoretical 
material 

<2-4 points 5-6points 7-8 points 9-10 points 
Task 

requirements not 
met 

Answers to all 
questions are 
provided, but 

individual 
components of the 

answers are missing 
or insufficiently 

disclosed, there is no 
analysis of other 

The answers 
to all 

questions 
are given 

Answers to all 
questions are 

provided, creativity 
and thoughtfulness 
are demonstrated, 

and one's own 
solution to the 

problem is proposed. 

                                                 
3Specify the summative assessment component 
4Indicate the distribution of points and the criteria that determine the level of assessment 



approaches to the 
question. 

Performing and 
defending 
laboratory work 

<12 points 13-17points 18-23 points 24-25 points 
Task 

requirements not 
met 

Answers to all 
questions are 
provided, but 

individual 
components of the 

answers are missing 
or insufficiently 

disclosed, there is no 
analysis of other 
approaches to the 

question. 

The answers 
to all 

questions 
are given 

Answers to all 
questions are 

provided, creativity 
and thoughtfulness 
are demonstrated, 

and one's own 
solution to the 

problem is proposed. 

Exam <17 points 18-23 points 24-29 points 30 points 
Task 

requirements not 
met 

Most requirements 
are met, but 
individual 
components are 
missing or 
insufficiently 
disclosed, there is no 
analysis of other 
approaches to the 
issue 

All task 
requirements 

met 

All task requirements 
have been met, and 

the solution and 
approach have been 

demonstrated. 

 
5.2 Formative assessment: 

To assess current progress in learning and understand areas for further improvement, 
No. Elements of formative assessment Date 
1.  Written survey after studying topics 1-3, 4-6 Week 7, Week 14 
2.  Verbal feedback from the instructor while working on 

laboratory work 
11 weeks 

3.  Oral feedback from students to the teacher after writing a 
test paper 

14 week 

 
6. LEARNING RESOURCES (LITERATURE) 

Main sources 

1. Savchenko M.Yu. Technological equipment of food production: lecture notes for applicants of the 3rd year 
and 2nd year of the course of specialty G13 of the OPP "Food Technologies" of the degree of higher 
education "bachelor". - Sumy, 2025. - 118 p. 

2. Savchenko M.Yu. Technological equipment of food production: methodological instructions for performing 
laboratory work for applicants of the 3rd year and 2nd year of the course of specialty G13 of the OPP "Food 
Technologies" of the degree of higher education "bachelor". - Sumy, 2025. - 116 p. 

3. Savchenko M.Yu. Technological equipment of food production: methodological instructions for performing 
independent work for applicants of the 3rd year and 2nd year of the course of specialty G13 of the OPP 
"Food Technologies" of the degree of higher education "bachelor". - Sumy, 2025. - 104 p. 

4. Equipment of restaurant establishments: lecture notes for applicants of the 3rd year and 2nd year of the 
course of specialty G13 of the OPP "Food Technologies" of full-time and part-time forms of obtaining a 
higher education degree "bachelor" / ed. M.Yu. Savchenko. – Sumy, 2025 –120 p. 



5. Equipment of restaurant establishments: methodological instructions for performing laboratory work for 
applicants of the 3rd year and 2nd year of the course of specialty G13 of the OPP "Food Technologies" of 
full-time and part-time forms of obtaining a higher education degree "bachelor" / ed. M.Yu. Savchenko. – 
Sumy, 2025 –134 p. 

6. Equipment of restaurant establishments: methodological instructions for performing independent work for 
applicants of the 3rd year and 2nd year of the specialty G13 OPP "Food Technologies" of the full-time and 
part-time form of obtaining education for the degree of higher education "bachelor" for applicants of the 3rd 
year of the educational program G13 "Food Technologies" of the full-time and part-time form of obtaining 
education for the degree of higher education "bachelor" / ed. M.Yu. Savchenko. – Sumy, 2025 –105 p. 

7. Manley D. Technology of Cereal Processing and Equipment. - Wiley, 2022. - ISBN 978-1-119-54662-8. 
8. Posner ES, Hibbs AN Wheat Flour Milling: Technology and Processes. - 3rd ed. - AACC International 

Press, 2022. - ISBN 978-0-12-811936-5. 
9. Cauvain SP, Young LS Baking Technology and Nutrition: Towards a Healthier World. – 2nd ed. - Wiley, 

2023. - ISBN 978-1-119-38715-2. 
10. Manley D. Manley's Technology of Biscuits, Crackers and Cookies. – 5th ed. - Woodhead Publishing, 2022. 

- ISBN 978-0-12-804231-1. 
11. Fellows PJ Food Processing Technology: Principles and Practice. – 5th ed. - Woodhead Publishing, 2024. - 

ISBN 978-0-323-85737-6. 
12. Asadi M. Sugar Processing and By-Products of the Sugar Industry. – 2nd ed. - CRC Press, 2023. - ISBN 

978-1-032-12349-3. 
13. Boulton C., Quain D. Brewing Science and Practice. - 3rd ed. - Woodhead Publishing, 2023. - ISBN 978-0-

12-822729-9. 
14. Gunstone FD, Dijkstra AJ Vegetable Oils in Food Technology: Composition, Properties and Uses. - 3rd ed. 

- Elsevier, 2023. - ISBN 978-0-323-98667-0. 
15. James SJ, James C. Refrigeration technologies for fruit and vegetable storage: Energy efficiency and quality 

control // International Journal of Refrigeration. - 2023. - Vol. 149. – P. 112–125. DOI: 
10.1016/j.ijrefrig.2023.01.015. 

16. Campanella OH, et al. Emerging technologies in grain processing for sustainable food production // Trends 
in Food Science & Technology. - 2024. - Vol. 141. – 104179. DOI: 10.1016/j.tifs.2024.104179. 
 

Additional sources 
 

14. Adeyeye SAO, et al. Advances in grain cleaning and sorting technologies for enhanced flour and cereal 
production // Journal of Food Process Engineering. - 2023. - Vol. 46(4). – e14235. DOI: 10.1111/jfpe.14235. 

15. Kumar D., Kalita P. Recent advances in grain processing technologies: A review // Food Reviews 
International. - 2022. - Vol. 38(5). – P. 1087–1105. DOI: 10.1080/87559129.2021.1906698. 

16. Owusu-Ansah P., et al. Optimization of grain cleaning systems for small-scale milling operations // Journal 
of Agricultural Engineering. - 2024. - Vol. 55(2). – P. 123–135. DOI: 10.4081/jae.2024.1234. 

17. Zhang Y., et al. Application of machine vision in grain cleaning and sorting processes // Computers and 
Electronics in Agriculture. - 2023. - Vol. 206. – 107694. DOI: 10.1016/j.compag.2023.107694. 

18. FAO (Food and Agriculture Organization). Post-Harvest Grain Processing Technologies: A Technical 
Report. – FAO Publications, 2024. URL:www.fao.org. 

19. Bühler Group. Innovations in Grain Cleaning and Processing Technologies. – Bühler Insights, 2023. 
URL:www.buhlergroup.com. 

20. Grand View Research. Grain Processing Equipment Market Size, Share & Trends Analysis Report, 2024-
2030. – Grand View Research, 2024. URL:www.grandviewresearch.com. 

21. Kravets O.M., Bilan S.M. Modern technologies for the production of bakery products: equipment and 
automation // Food Industry. – 2023. – Vol. 28(1). – P. 45–52. DOI: 10.31548/food2023.01.045. 

22. Grynishyn Yu.V. Technological equipment for the production of pasta: modern trends // Technology and 
technologies of the agricultural industry. – 2022. – No. 3. – P. 78–85. 

https://www.fao.org/
https://www.buhlergroup.com/
https://www.grandviewresearch.com/


23. Ponomarenko N.V., Sydorenko O.P. Equipment for the production of confectionery products: innovations 
and prospects // Bulletin of the V.N. Karazin KhNU. Series: Technologies in the food industry. – 2024. – 
Vol. 19(2). – P. 33–40. DOI: 10.26565/2312-1234-2024-19-02. 

24. Shevchenko I.O. Technological processes and equipment for dough preparation in the baking industry // 
Scientific notes of the National Institute of Chemistry and Technology. – 2023. – Vol. 29(4). – P. 56–63. 

25. Grand View Research. Bakery Processing Equipment Market Size, Share & Trends Analysis Report, 2024-
2030. – Grand View Research, 2024. URL:www.grandviewresearch.com. 

26. Zhang L., et al. Automation in confectionery production: Advances in robotics and IoT integration // Journal 
of Food Engineering. - 2024. - Vol. 367. – 111865. DOI: 10.1016/j.jfoodeng.2024.111865. 

27. FAO (Food and Agriculture Organization). Technological Advances in Food Processing Equipment. – FAO 
Publications, 2024. URL:www.fao.org. 

28. Bondarenko V.I., Kravchuk O.P. Storage technologies for fruit and vegetable products: modern approaches 
and equipment // Agrosvit. – 2022. – No. 6. – P. 32–39. DOI: 10.32718/2078-1012. 

29. Litvinenko O.V. Classification of equipment for work in vegetable storage facilities: requirements and 
prospects // Technology and technologies of the agricultural industry. – 2023. – No. 4. – P. 88–95. 

30. Storozhuk M.P. Main methods of potato storage: technological aspects and equipment // Bulletin of Agrarian 
Science. – 2024. – Vol. 102(2). – P. 56–63. DOI: 10.31073/agrovisnyk202402-05. 

31. Shevchuk O.M., Kozak V.S. Technological processes in vegetable storage facilities: classification and 
equipment // Scientific notes of the TSATU. – 2023. – T. 33(1). – P. 45–52. 

32. Ponomarenko S.V. Properties of potatoes as a storage object and requirements for storage facilities // 
Agricultural technology and technologies. – 2022. – No. 5. – P. 67–74. 

33. Kovalchuk I.A. Modern equipment for vegetable storage: classification and requirements // Agro-industrial 
complex technologies. – 2024. – No. 3. – P. 41–49. 

34. Elik A., et al. Postharvest storage techniques and quality maintenance of fruits and vegetables: A 
comprehensive review // Postharvest Biology and Technology. - 2023. - Vol. 197. – 112205. DOI: 
10.1016/j.postharvbio.2022.112205. 

35. Siddiqui MW, Ali A. Advances in postharvest technologies for quality maintenance of tropical fruits and 
vegetables // Food Quality and Safety. - 2022. - Vol. 6. – fyac012. DOI: 10.1093/fqsafe/fyac012. 

36. Patel RK, et al. Design and development of automated systems for vegetable storage facilities // Journal of 
Agricultural Engineering Research. - 2024. - Vol. 189. – 105678. DOI: 10.1016/j.jaengres.2024.105678. 

37. Technavio. Fruit and Vegetable Processing Equipment Market Analysis, 2024–2028. – Technavio, 2024. 
URL:www.technavio.com. 

38. Martyniuk L.P., Romanyuk O.S. Modern equipment for sugar production: technological features // Bulletin 
of the Ukrainian State University of Agricultural Sciences. Series: Technical Sciences. – 2023. – No. 2. – P. 
112–120. DOI: 10.31713/tsc2023.2.112. 

39. Kravchuk V.I. Technological equipment for cleaning and preparation of sugar beets // Agroinzheneriya. – 
2022. – No. 5. – P. 50–58. 

40. Sokolov M.I. Diffusion batteries in sugar production: design and operation // Food Industry Technologies. 
– 2024. – Vol. 34(1). – P. 65–73. 

41. Lytvyn O.V., Shevchuk P.M. Equipment for saturation in sugar production: principles of operation and 
operation // Scientific Bulletin of the TSATU. – 2023. – Vol. 33(2). – P. 89–97. 

42. Eggleston G., Lima I. Advances in sugar beet processing: Equipment and technology // Sugar Tech. - 2022. 
- Vol. 24(6). - P. 1850–1865. DOI: 10.1007/s12355-022-01145-8. 

43. Rein P. Innovations in sugar factory equipment: From beet preparation to juice purification // International 
Sugar Journal. - 2024. - Vol. 126(1507). – P. 324–335. 

44. Kent GA, McKenzie N. Diffusion and juice extraction technologies in sugar beet processing // Journal of 
Food Process Engineering. - 2023. - Vol. 46(5). – e14321. DOI: 10.1111/jfpe.14321. 

45. Allied Market Research. Sugar Processing Equipment Market: Global Opportunity Analysis and Industry 
Forecast, 2024–2032. – Allied Market Research, 2024. URL:www.alliedmarketresearch.com. 

46. Koval T.M., Hrytsenko O.V. Malt production equipment: modern technologies and operation // Food 
technologies. – 2023. – Vol. 29(2). – P. 54–62. 

https://www.grandviewresearch.com/
https://www.fao.org/
https://www.technavio.com/
https://www.alliedmarketresearch.com/


47. Levytskyi A.P. Technological equipment for brewing: design and operation // Bulletin of the LNU. Series: 
Agroengineering. – 2022. – Vol. 26(1). – P. 78–86. 

48. Tkachuk V.O., Melnyk S.V. Equipment for the production of alcohol: principles of operation and 
maintenance // Scientific works of ONAKHT. – 2024. – Vol. 87(1). – P. 102–110. DOI: 10.32782/2310-
0478-2024-1-102. 

49. Skrypnyk Yu.M. Technologies for the production of alcoholic beverages: equipment and operation // 
Technologies of the Agricultural Industry. – 2023. – No. 4. – P. 66–74. 

50. Dub O.V. Modern approaches to the operation of equipment for fermentation production // Agrarian 
technology. – 2022. – No. 3. – P. 45–53. 

51. Yatsenko P.I. Optimization of equipment for the production of beer and alcohol // Bulletin of the KhNTUSG. 
Series: Technical Sciences. – 2024. – No. 2. – P. 93–101. 

52. De Clerck B., Van Hecke W. Advances in malting technology: Equipment and process optimization // 
Journal of the Institute of Brewing. - 2022. - Vol. 128(4). – P. 215–230. DOI: 10.1002/jib.689. 

53. Stewart GG Innovations in brewing equipment: Automation and sustainability // Technical Quarterly - 
Master Brewers Association of the Americas. - 2023. - Vol. 60(2). – P. 87–95. DOI: 10.1094/TQ-60-2-0423-
01. 

54. Smith JA, Wilson R. Distillation technologies for spirits and liqueurs: Design and operation // Journal of 
Food Process Engineering. - 2024. - Vol. 47(3). – e14456. DOI: 10.1111/jfpe.14456. 

55. Research and Markets. Spirits and Liqueur Production Equipment: Global Market Trends, 2023–2028. – 
Research and Markets, 2023. URL:www.researchandmarkets.com. 

56. Lozovyi V.G., Stadnytska N.O. Modern equipment for the production of fats: technical characteristics and 
safety // Food Science and Technology. – 2023. – Vol. 31(1). – P. 72–80. 

57. Ignativ R.M. Technological equipment for alkaline refining and deodorization of fats // Bulletin of NTU 
"KhPI". Series: New solutions in modern technologies. – 2022. – No. 4. – P. 55–63. 

58. Korol I.B., Tkach O.L. Equipment for transporting liquid and bulk media in fat production // Agro-industrial 
technologies. – 2024. – No. 2. – pp. 60–68. 

59. Bilyk O.V. Heat exchangers and vacuum systems in fat production // Scientific notes of ONAKHT. – 2023. 
– Vol. 88(1). – P. 94–102. 

60. O'Brien RD Advances in fat refining technologies: Equipment and processes // Journal of the American Oil 
Chemists' Society. - 2022. - Vol. 99(8). – P. 645–660. DOI: 10.1002/aocs.12623. 

61. Gupta MK Practical guide to edible oil processing: Equipment and automation // Food Processing 
Technology. - 2024. - Vol. 5(2). – P. 112–128. DOI: 10.1016/j.fpt.2024.02.005. 

62. Shahidi F., Wanasundara UN Equipment for hydrogenation and fat substitute production: Design and 
operation // Food Chemistry Advances. - 2023. - Vol. 2. – 100189. DOI: 10.1016/j.focha.2023.100189. 

63. Alfa Laval. Innovations in Oil and Fat Processing Equipment. – Alfa Laval Technical Reports, 2023. 
URL:www.alfalaval.com. 

64. Verified Market Research. Edible Oil Processing Equipment Market: Global Trends and Forecast, 2024–
2030. – Verified Market Research, 2024. URL:www.verifiedmarketresearch.com. 
 

Software 
 

65. Specialized programs for calculating technological equipment: Mathcad, MS Excel. 
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https://www.alfalaval.com/
https://www.verifiedmarketresearch.com/
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