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The object of research in this work was the coating of oxy-
graphene on a silicon single crystal substrate. In the work, the
LPCVD (Low Pressure Chemical Vapor Deposition) method of
deposition from the gas phase at low pressure is used to obtain
graphene-like coatings on heat-resistant materials. A feature of the
proposed LPCVD method in comparison with the classical method
of deposition from the gas phase CVD (Chemical Vapor Deposition)
by the method of catalytic decomposition of carbon-containing gas
followed by the deposition of a graphene-like coating on a copper
template is the use of a higher partial gas pressure, which leads to
the deposition of graphene-like waste not only on the surface of the
copper template-catalyst, but also in the entire volume of the reac-
tion chamber and the materials introduced into it. A monocrystal-
line silicon template was used as a model for coating. The resulting
coatings of different thicknesses were examined by scanning electron
microscopy, Raman spectroscopy, and density was assessed by helium
pycnometry. Based on the analysis of the results obtained using the
method of scanning electron microscopy, the possibility of varying
the thickness of the oxygraphene coating was shown. In addition, the
formation of oxygraphene on a silicon single crystal substrate was
confirmed by the Raman spectroscopy method, namely the presence
of characteristic peaks in the spectra of the studied materials. Using
the helium pycnometry method, a decrease in the density of the coat-
ed material from 2.25 g/cm?to 2.08 g/cm?® was found. It was estab-
lished that the greater the coating thickness, the lower the density.
The general analysis showed that the developed LPCVD technology
allows obtaining an oxygraphene coating on materials of any shape,
porosity, size and resistant to temperatures above 600 °C in order to
functionalize their surface and improve and improve their properties.
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CVD method, microstructure, Raman spectroscopy, density.
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The object of research is the process of granulation of nitrogen
mineral fertilizers by the method of sprinkling. One of the most
problematic areas is the lack of certainty regarding the dynamics
of the temperature change of the granule when it is cooled by air
in the granulation tower. The paper considers the process of urea
granulation using a rotating vibrating granulator. The scheme of
the rotating vibrating granulator as part of the experimental stand
for granulating liquid urea is presented, the method of conducting
experimental studies and the design parameters of the granulator
are described. Tt is indicated that in the process of experimental
research, the temperatures of the melt, granules and cooling air
were recorded. It is emphasized that the contact of the cooling air
with the flow of hot granules leads to a constant increase in air
temperature due to the heat transferred from the granules, which
makes it necessary to determine the final temperature of the air
leaving the granulation tower. For this purpose, a mathematical
model was developed and calculation equations were obtained to
determine the temperature of the air in contact with the surface of
the pellet and the temperature profile inside the pellet. Numerical
calculations of the calculation equations made it possible to obtain
temperature profiles of the granule along its radius. It is emphasized
that the theoretically obtained temperature profile cannot be an ac-
curate indicator of the real temperature of the pellet when it falls in
the granulation tower. Analysis of the calculated results shows that
the temperature of the granules in the lower part of the granulation
tower is 60—62 °C. This temperature corresponds to the practically
confirmed final temperature of the granule, which was measured on
the experimental stand.

Keywords: granule, urea, pouring, rotating vibrating granulator,
convective cooling, heat exchange, thermal conductivity, tempera-
ture profile.

References

1. Jarchow, M. E., Liebman, M. (2012). Nitrogen fertilization increases
diversity and productivity of prairie communities used for bioenergy.
GCB Bioenergy, 5 (3), 281-289. doi: https://doi.org/10.1111/j.1757-
1707.2012.01186.x

2. DSTU 7312:2013. Sechovyna (karbamid). Tekhnichni umovy (2013).
Kyiv: Minekonomrozvytku Ukrainy, 22.

3. Baboo, P. (2021). Prilling tower and granulator heat and mass trans-
fer. Journal of Global Optimization, 9 (1).

4. Skydanenko, M., Sklabinskyi, V., Nadhem, A.-K. M., Nichvolo-
din, K. (2021). Determination of granule (prill) movement modes
in the prilling tower for mineral fertilizer production. Technology
Audit and Production Reserves, 5 (3 (61)), 6-9. doi: https://doi.org/
10.15587/2706-5448.2021.241142

5. Method for transforming a prilling section including a prilling tower, in
particular in a plant for the synthesis of urea (2016). European patent
specification. No. Publication: 28.09.2016 Bul. No. 2016,/39.

6. Gezerman, A. O. (2020). Mathematical modeling for prilling pro-
cesses in ammonium nitrate production. Engineering Reports, 2 (6).
doi: https://doi.org/10.1002/eng2.12173

7. Yurchenko, O., Ostroha, R., Sklabinskyi, V., Gusak, O., Bocko, J. (2023).
Formation of Liquid Droplets at the Prilling Bucket Outlet Under
Free Oscillations of the Liquid Jet. Advances in Design, Simulation and
Manufacturing VI, 177-185. doi: https://doi.org/10.1007/978-3-031-
32774-2_18

8. Alamdari, A., Jahanmiri, A., Rahmaniyan,N. (2000). Mathematical mod-
elling of urea prilling process. Chemical Engineering Communications,
178 (1), 185-198. doi: https://doi.org/10.1080,/00986440008912182

9. Rahmanian, N., Homayoonfard, M., Alamdari, A. (2013). Simulation
of urea prilling process: an industrial case study. Chemical Engineer-
ing Communications, 200 (6), 764—782. doi: https://doi.org/10.1080/
00986445.2012.722147

10. Gurney, C. J., Simmons, M. J. H., Hawkins, V. L., Decent, S. P. (2010).
The impact of multi-frequency and forced disturbances upon drop
size distributions in prilling. Chemical Engineering Science, 65 (11),
3474-3484. doi: https://doi.org/10.1016/j.ces.2010.02.030

11. Abbasfard, H., Rafsanjani, H. H., Ghader, S., Ghanbari, M. (2013).
Mathematical modeling and simulation of an industrial rotary dryer:
A case study of ammonium nitrate plant. Powder Technology, 239,
499-505. doi: https://doi.org/10.1016 /j.powtec.2013.02.037

12.Mehrez, A., Ali, A. H. H., Zahra, W. K., Ookawara, S., Suzuki, M.
(2012). Study on Heat and Mass Transfer During Urea Prilling Pro-
cess. International Journal of Chemical Engineering and Applications,
3 (5), 347-353. doi: https://doi.org/10.7763 /ijcea.2012.v3.216

13.Saleh, S. N., Ahmed, S. M., Al-mosuli, D., Barghi, S. (2015). Ba-
sic design methodology for a prilling tower. The Canadian jJour-
nal of Chemical Engineering, 93 (8), 1403-1409. doi: https://
doi.org/10.1002/cjce.22230

14.Saleh, S. N., Barghi, S. (2016). Reduction of fine particle emission
from a prilling tower using CFD simulation. Chemical Engineering
Research and Design, 109, 171-179. doi: https://doi.org/10.1016/
j.cherd.2016.01.017

15.Sharma, S. P, Garg, H. (2011). Behavioural analysis of urea de-
composition system in a fertiliser plant. International jJournal of
Industrial and Systems Engineering, 8 (3), 271-297. doi: https://
doi.org/10.1504 /ijise.2011.041539

16. Luikov, A. (1968). Analytical heat diffusion theory. New York: Aca-
demic. doi: https://doi.org/10.1016/b978-0-12-459756-3.x5001-9

FOOD PRODUCTION TECHNOLOGY

DOI: 10.15587/2706-5448.2023.286488

DEVELOPING A STRATEGY FOR IMPROVING MAYONNAISE
WITH DIFFERENT PROPORTIONS OF VEGETABLE OILS

pages 15-18

Larysa Kryskova, Assistant, Department of Food Biotechnology
and Chemistry, Ternopil ITvan Puluj National Technical University,
Ternopil, Ukraine, e-mail: lora.deret@gmail.com, ORCID: https.//
orcid.org/0000-0002-1808-4615

Serhii Spivak, Doctor of Economic Sciences, Associate Professor,
Head of Department of Accounting and Auditing, Ternopil Tvan

Puluj National Technical University, Ternopil, Ukraine, ORCID:
https://orcid.org/0000-0002-7160-2151

The object of research is the process of forming a strategy for
the improvement of mayonnaise. Based on the SWOT analysis, a
strategy for improving mayonnaise with a different ratio of sunflower,
linseed and hemp oils was formed in order to increase the content of
polyunsaturated fatty acids, in particular the Omega-3 family, reduce
its calorie content, and develop a strategy for bringing the product
to the market.

During the research, the following methods were used: econom-
ic-statistical, SWOT analysis method, expert method, analytical,
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program-targeted, as well as statistical methods of experimental data
processing.

The work solves the task of forming a strategy for improving
the recipe composition of industrially produced mayonnaise and
bringing it to the market. Today, the market offers a huge number of
mayonnaises with different compositions and different quality, with
low, medium and high fat content, with the addition of various ad-
ditives that are undesirable for the human body. Based on the broad
possibilities of using mayonnaise as an additional food product, the
task arose to make changes in its composition, improving the biologi-
cal and nutritional value of mayonnaise with an increased content
of polyunsaturated fatty acids, in particular of the Omega-3 family.
Such a modified food product can be considered functional because,
on the one hand, polyunsaturated fatty acids (PUFAs) of the Ome-
ga-3 family are in short supply in the diet of the average Ukrainian,
and on the other hand, they play an important role in the prevention
of diseases of the cardiovascular, nervous, and immune systems of the
body. The conducted analysis of economic, social and technological
factors characterizing the products offered on the mayonnaise market
made it possible to formulate a strategy for improving mayonnaise
with different proportions of sunflower, linseed and hemp oils, as well
as bringing it to the market using marketing tools.

The practical implementation of these proposals will make it
possible to bring mayonnaise with reduced calorie content to the
market, which will contain a significantly higher content of PUFAs
of the Omega-3, Omega-6 and Omega-9 family, which are useful
for the human body. Therefore, the use of linseed and hemp oils is
recommended for supporters of healthy food, which makes it popular
among the main groups of consumers.

Keywords: mayonnaise, polyunsaturated fatty acids, linseed oil,
hemp oil, SWOT analysis, product launch strategy.
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The object of research is organic and inorganic lemon balm. The
subject of research is the antioxidant properties of these plants. One
of the most problematic areas is that organic products have a slightly
different chemical composition, which is due to the lack of fertilizers
during their cultivation. The research hypothesis is that organic
plants naturally release more phenols and polyphenols, which are
needed to fight pests. At the same time, polyphenol compounds have
antioxidant properties.

The work investigated the total content of polyphenols in
organic and inorganic lemon balm. The content of polyphenols
in terms of gallic acid was determined by the spectrophotometric
method by reaction with the Folin-Chocalteu reagent. In order to
determine the antioxidant properties, the content of the peroxide
number and the acid number of the fatty base during storage were
determined. As a fat base, a mixture of organic butter and organic
rye oil was chosen in a ratio of 75:25. Dried lemon balm was added
in the amount of 4 % to the mass of fat. Changes in the fat base
were determined in three samples: without the addition of lemon
balm, with the addition of dried inorganic and organic lemon
balm. The samples were stored in a thermostat at a temperature
of 50 °C for 10 days. Studies were conducted every 2 days. The
amount of peroxides was determined by the iodometric method.
The acid number content was determined every 5 days by the
titration method. It has been established that organic lemon balm
has better antioxidant properties. This is due to the content of
polyphenolic substances. So, the content of polyphenols in ordi-
nary lemon balm is 14.1 mg/g, and in organic — 26.5 mg/g. Re-
search has established that the value of the peroxide number after
10 days of storage was 17 40 for the sample with the addition of
organic lemon balm and 22 %0 for the sample with the addition
of ordinary lemon balm. The sample without the addition of lemon
balm had a value of 25 40. The value of acid number of fat on the
tenth day of storage was 1.4 for the sample with the addition of
inorganic lemon balm and 1.1 for the sample with the addition of
organic lemon balm. Further research is planned to be devoted
to the effect of plant organic antioxidants on the lipid fraction of
food products.

Keywords: organic lemon balm, peroxide value, acid value, poly-
phenol content, antioxidant properties.
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In recent years, the world has been witnessing serious ecological
imbalances due to the catastrophic situation and the damage caused
to the environment. Human activities as waste disposal, cement
units, smelting, chemical industries etc., are the main causes of pol-
lution. Air pollution directly affects the human living standards,
pollutants requires regular control in view of their direct impact on
health, such as nitrogen oxide, sulfur dioxide, ozone, and particulate
matter. Algeria adopts international standards to monitor the levels
of pollution recorded in Algerian cities and compare them with global
levels. Thus, the object of this study was the air quality index (AQI)
in Annaba (Northeastern of Algeria). In this context, quantitative
estimates of polluted waste resulting from some industrial activities
have been conducted in order to determine the degree of its danger
and the extent of its contribution to the deterioration of the air qual-
ity. The monitoring of pollutants allowed to identify the benefits
of comprehensive environmental assessment. The air quality index
was determined using various pollutants parameters (dust, ozone,
nitrogen dioxide and sulfur dioxide). A ten-point scale ranking of
the overall air quality index of pollution accepted in Algeria allows
making the differentiated assessment of negative impacts of existing
industrial agglomerations on the environment. However, the analysis
performed on samples DC1 and DC2 with SEM (TESCAN model
VEGA 1II) and BSE detector (Backscattered Electrons) shows that
the particles sizes are estimated to range from hundreds of microns
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to a few microns, a different morphology and irregular shape. Our
results will enable policy makers to appropriate measures to be taken,
and which are based mainly on sensitizing economic operators to
environmental issues in order to adopt an environmentally friendly
industrial system.

Keywords: particulate matter, atmospheric pollution, air quality,
thresholds, Northeastern of Algeria.
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The requirements of the MARPOL international convention on
ensuring the environmental performance of marine diesel engines in
relation to the emission of sulfur oxides, as well as marine fuels during
navigation passages of sea transport vessels in special ecological areas,
are given. The use of scrubber cleaning of exhaust gases and the use of
fuel mixtures, which include biodiesel fuel, are considered as methods
that meet these requirements. The research was carried out on ships
of the Bulker Carrier class with deadweight of 63,246 tons during the
navigation transition between the ports of Northern Europe. One of the
vessels used scrubber cleaning of exhaust gases as a method of environ-
mental safety management. The other is the use of fuel mixtures, which
include biodiesel fuel. Both vessels are equipped with a 5S60ME-C8.2
MAN-Diesel & Turbo marine diesel engine as the main engine, and three
6EY18ALW Yanmar diesel engines as auxiliary engines. The ratio of
sulfur oxides to carbon oxides — SO,/CO, — was chosen as an indicator
for evaluating the effectiveness of environmental safety management
methods. This value was monitored and regulated by an automatic
monitoring system. It was found that both methods meet the require-
ments of the MARPOL convention, namely, they will support the
SO,/COyratio in the range of 2.29—-4.17 (when in special environmental
control zones) and in the range of 6.46—20.83 (when in outside the zone
of special environmental control). The use of environmental safety man-
agement methods increases energy costs for ensuring this process. When
using exhaust gas scrubbing, additional power losses reach 237-278 kW.
In the case of using a fuel mixture that includes biodiesel fuel, power
losses amount to 18—20 kW. It has been experimentally confirmed that
the use of a fuel mixture that includes biodiesel fuel is characterized by a
lower level of environmental sustainability. At the same time, compared
to the use of scrubber cleaning of exhaust gases, this method requires
less energy consumption and is also characterized by simpler additional
equipment. In this regard (and also taking into account that all the re-
quirements of Annex VI MARPOL are provided), it is recommended as
the main one to ensure the environmental safety of navigation passages
of sea transport vessels.

Keywords: biodiesel fuel, environmental safety, emission of sulfur
oxides, sea transport, navigation passage, exhaust gas scrubbing.
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One of the most important tasks of modern society is the solution
of environmental and energy problems in power engineering and, in
particular, refrigeration technology. At the same time, in the field of
artificial cooling systems, it is necessary to solve the problems of re-
ducing the impact on both the ozone layer and the greenhouse effect.
An effective approach here can be absorption refrigeration systems
with a natural working fluid (water-ammonia solution), which does
not adversely affect the environment. For the effective use of absorp-
tion refrigeration systems, it is necessary to solve the problems of
increasing their energy efficiency, in particular, through the use of
cold accumulators. Thus, the object of research is absorption-type
cooling systems with cold accumulators.

The paper analyzes cold accumulators with different physical
nature. It is shown that melting substances can be the most effective
for solving problems of low-temperature cooling. An analysis of the
thermal scheme of an absorption freezer of the «chest» type, which is
the most problematic in terms of providing cooling modes at a level of
(—18)—(—24) °C, was carried out. Optimization thermal calculations
for typical absorption freezers up to 200 dm? have been performed. It
is shown that when the chamber is initially loaded with a product at an
ambient temperature, the cooling capacity of the installed absorption
refrigeration units is not enough — no more than 50 % of the required
one. For an absorption freezer of the «chest» type, the most suitable
cold-storage materials are a eutectic aqueous solution of sodium chlo-
ride or propylene glycol, since these solutions have the desired melting
point of the order of —18 °C and a fairly high melting heat. The result
of optimizing the weight and size characteristics of the internal volume
of the absorption freezer is the following recommendations:

— the optimal size of wire baskets for placing products is

315x370%240 mm;

— the gaps between the basket and the cabinet wall, as well

as between the baskets themselves, should be 10 mm to en-

sure normal convection conditions;

— it is not advisable to place fans inside the volume of the

freezer at this stage, since the freezing time is reduced by a

maximum of 30 %, but this results in additional heat genera-

tion, energy consumption and increases the shrinkage of the
products stored in the chamber.

Keywords: environment, absorption refrigeration, ozone reduc-
tion, absorption freezer. cold accumulator, energy efficiency.
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PO3POBKA BACKOHANEHO! TEXHONOrI OTPHMAHHA M'PAGEHONOAIEHOr0 NOKPHTTA METOJOM LPCVD  cropinxv 6-9

fAuenxo A. I

OG6’eKTOM IOCITIKEHH S B IaHiil poOoTi GyJI0 TIOKPUTTS OKcHrpadery Ha IiAKIa/I MOHOKPHCTATY KpeMHio. B po6oTi 3acTocoBato MeToj
ocajikeHHst 3 ra3oBoi (asu npu Husbkomy tucKy LPCVD (Low Pressure Chemical Vapour Deposition) st orpumants rpadeHonoaioHux
TIOKPHUTTIB Ha TEPMOCTiiKnX Marepiamax. OcobmBicTio 3anporonoBanoro LPCVD MeTozy B MOPIBHSHHI 3 KJTaCHIHIM METO/IOM OCAPKEHHS
3 razosoi ¢asu CVD (Chemical Vapour Deposition) MeTog0M KaTagiTHYHOTO PO3Kaaay KapOOHBMICHOTO rady 3 HACTYITHUM OCAKEHHSIM
rpadheHOnoAIGHOrO MOKPUTTS Ha MiTHOMY TEMILIATI € 3aCTOCYBaHHs GLIBIIOr0 MapiabHOTO TUCKY Ta3y, O TIPU3BOAUT 10 OCAJKEHHS Tpa-
(heronoibHOro MOKUTTS He JIIIe Ha TIOBEPXHI MiZIHOTO TeMIIaTy-KaTaiisaTopa, a i y BCboMy 06’eMi peakIiiiHol KaMepH Ta BHeCeHUX 10 Hel
MarepiasiB. SIK MOJEJb [Jisl HAHECEHHsI TOKPUTTSI OYJI0 BUKOPUCTAHO TEMILIAT 3 MOHOKPUCTAIIYHOTO KpeMHito. OTpuMaHi OKpUTTS PizHOT
TOBIIUHU OYJI0 TOCTIZKEHO METOAMI CKaHYI040i €JIEKTPOHHOI MIKPOCKOTIii, PaMaHiBChKOT CIIEKTPOCKOIIIT Ta MPOBEACHO OIIHKY I'YyCTUHH Me-
TOZIOM TeJIieBoi mikHoMeTpii. Ha 0cHOBI aHasisy pesy/ibraTis, OTPUMAHKX 3 3aCTOCYBAHHSAM METO/Y CKaHYIOUYOI €JIEKTPOHHOI MiKPOCKOIIii 6yJ10
MMOKAa3aHO MOJKJIMBICTD BapiloBaHHS TOBIMHN TTOKPUTTs okcurpadeny. Kpim toro, hopmyBanus okcurpadeny Ha MigKIaAI[ MOHOKPUCTATY
KPEMHIIO i/ITBeP/IKEHO MeTOIoM PaMaHiBChKOi CIIEKTPOCKOIT1, & caMe MPUCYTHICTIO XapaKTePHUX TiKiB B CIEKTPAX JAOCIIKYBAHUX MaTepiasiB.
3 BUKOPHMCTaHHSAM METO/LY TeJlieBOi MTIKHOMETpii BUSBICHO 3HIKEHHs TYCTUHY MaTepiaty 3 ToKpuTTsM 3 2,25 1/em® 110 2,08 r/cm®. BerarnoseHo,
1o YuM OiJIbIIIA TOBIHIMHA TOKPUTTS, TUM HIUZKYA T'yCTHHA. Y3araJbHIOIUNi aHasi3 mokasas, 1o po3pobiena LPCVD rtexHosorist 103BoIsie
OTPUMYBATH MOKPUTTSI OKcurpadery Ha Matepiaiax Oyb-saKkoi (opMHE, MOPUCTOCTI, Po3MipiB Ta cTilikux 3a Temieparyp noxax 600 °C 3 me-
To10 (pyHKITIOHATi3a1ii IX TOBEPXHI Ta BJOCKOHATICHHS 1 TIOKPAIIEHHS BIaCTUBOCTEI.

Kmeouosi cnosa: rpaden, okcurpaden, mokpurts, LPCVD meton, CVD meton, mikpocTpykTypa, PamaniBebka crieKTpOCKOIIis, TyCTHHA.
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JOCMIMEHHA 3MIHK TEMNEPATYPH I'PAHYN MIHEPANLHHX JHOEPUB NMIC/A KOHTAKTY 3 NOBITPAM Y I'PAHYALTAHIIA
BAIUTI cropiuxku 10-14

Al-Khyatt Muhamad Nadhem, Cxna6incnkuit B. I, Octpora P. 0., Ckupganenxo M. C., Khxumenxo M. 1L, Jozef Bocko, OcTpora [I. B., 3a6iunxwii [. B.,
Mockansuyk 0. M., Ceprienxo A. P.

OG’€KTOM JIOCHIIKEHHS € pPoIec rPaHyJIIOBAHHS A30THUX MiHepaJbHUX A00pUB MeToAOM mHpuiioBanus. OxHuM i3 HalO1IbII
po6JIEMHUX MICITb € HEZIOCTATHST BUSHAYEHICTD MO0 IMHAMIKHY 3MiHM TeMIIepaTypH TPaHyJIH MPH i1 OXOJIO/ZKEHHI MOBITPSIM Y TPaHyJIsITiHHI i
Gairi. Y poboTi PO3rIANAETHCS TPOIIEC TparyIioBaHHs KapbaMisy 3a 10moMoroo o6epToBoro Bibpartiiinoro rpanyssaropa. [Ipeacrasiena
cxeMa 00epTOBOTrO BiGPAIIHHOTO TPAHYJSATOPA Y CKJIAI JOCTIHOTO CTEH/Y /sl TPaHYJIOBaHHS IUIaBy KapOaMipy, oIMcaHa METOJMKa
MIPOBE/ICHHS €KCIIEPUMEHTAIbHIX JIOCTI/PKEeHb Ta KOHCTPYKTUBHI HMapaMeTpy rpaHy/saTopa. BkasaHo, Mo y mporeci eKcnepiMeHTaTbHIX
JIOCJIi/KeHb (DIKCYBAJIMCh TeMIIepaTypH ILJIaBy, TPAHyJI Ta OXOJIOJKYI04Yoro 1moBiTps. IlifkpecieHo, 1110 KOHTAKT OXO0JIO/KYIOUOTO HOBITPS 3
TIOTOKOM TapsTYMX TPaHyJ IPUBOANTD [0 MOCTIHOTO Mi/IBUIIEHHS TeMIepaTypH MOBITPS 32 PaXyHOK TeTlyIa, siKe MepeaeThes Bil TPy, 10
3YMOBJIIOE HEOOXIIHICTh BUBHAYCHHS KiHIIEBOI TeMIIEPaTypu MOBITPs, sSKe BUXOAUTH i3 TpaHyaAliiiHol GamTu. 3 i€ MeToio po3pobieHa
MaTeMaTHYHa MOJIEJIb Ta OTPUMaHi PO3PAXyHKOBI PiBHSIHHS /I/IsI BUSHAYEHHST TEMIIEPATYPU TIOBITPSI, SIKe KOHTAKTYE 3 TIOBEPXHEIO TPAHyJIN Ta
TeMIepaTypHoro mpodiro BeepeauHi rpanysi. YuceabHi po3paxyHKN po3paxyHKOBUX PiBHSHD JO3BOJUIIM OTPUMATH TeMIIepaTypHi npodisi
rpaHyJ/IM B3/0BK ii paiycy. Harogomyerbcest, Mo TeOpeTuuyHO OTPUMAHUN TeMIepaTypHuii npodiab He Moxke OYTH TOUHUM MOKa3HMKOM
peasibHuX TeMIepaTyp TpaHyJu Npu 1l TaiinHi y rpaHyaariiiniii 6amri. AHaxi3 po3paxyHKOBHUX pe3yJbTaTiB IOKa3ye, 10 TeMIeparypa
rpaHyJl y HIKHIN yacTuHi rpaHyJ/isaiiiinol Gamtu gopisuioe 62-60 °C. [lana TeMIlepaTypa BiANOBia€ IPAKTUYHO MiATBepAKeHill KiHnesiit
TeMIiepaTypi rpaHyJin, Ka BUMipIoBaIach Ha eKCIIePUMEHTAIbHOMY CTEH/II.

Mmovoei cmoBa: rpanysa, kapGamin, TpuioBaHHs, 06epTOBUN BiOpaIiiiHUil TPaHyJIATOP, KOHBEKTHUBHE OXOJIOIKEHHS, TEILIOOOMIiH,
TEIVIOIPOBIIHICTD TeMIlepaTypHUil Ipodiib.

FOOD PRODUCTION TECHNOLOGY
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OPMYBAHHA CTPATET] YAOCKOHAIEHHA MAHOHE3Y 3 PI3HHM CMIBBIJHOWEHHAM POCIHHHMX OMIA  cropin 15-18

Kpucnxosa JL. I1., Cnisax C. M.

O6’exToM procatijpkents € mpoiiec hopMmyBaHHs cTparerii yaockoHasenns Maiionesy. Ha ocroi SWOT-anasmisy chopMoBarHo cTpaTeriio
YZIOCKOHAJICHHS! MaliOHe3y 3 Pi3HUM CIIiBBI/IHOIIEHHIM COHAIIHUKOBOI, JIUISIHOI Ta KOHOILJISHOI OJIiHl 3 METOIO I1i/IBUIIEHHS BMICTY T10JIiHeHa-
CHYEHUX JKUPHUX KHUCJOT, 30KkpeMa poanan OMera-3, 3HUZKEHHS HOTO KATOPIHHOCTI Ta BUPOOJIEHHST CTpaTerii BUBEIEHHST POAYKTY HA PHHOK.

[Tix yac MpoBeIeHHsT [OCTIIKEHb BUKOPUCTOBYBAJIUCS TaKi METOAM: eKOHOMiKO-cTatuctudamii, Mmeron SWOT-anamisy, ekcriepTauii Me-
TOJI, aHAJIITUYHKH, TIPOrPAMHO-I[LIILOBHIA, @ TAKOK CTATUCTUYHI METOAM OOPOOICHHS eKCIIEPUMEHTATLHUX JaHUX.

VY pobori Bupiieno mocrapieHe 3aBIaHHSI 3 GOPMYBAHHSI CTPaTerii YAOCKOHATEHHS PEIENTYPHOTO CKJIALy MailoHe3y MPOMHUCIOBOTO
BUPOOHUIITBA Ta BUBOJY HOTO Ha prHOK. Ha chOro/Hi Ha PUHKY MPEICTaBJIeHA BeJIMYe3Ha KiJIbKICTh MAiiOHE3IB 3 PI3HIM CKJIAIOM Ta Pi3HUX
3a SIKICTIO, 3 HU3BKOIO, CEPEIHBOIO Ta T ABUIIEHOIO JKUPHICTIO, i3 J0IaBAHHSIM PI3HOMAHITHUX J00ABOK, sIKi € HeGaKaHUMU JIJIsT OPTaHi3My JIio-
JHN. Buxozsaun i3 IMIPOKIX MOKJINBOCTEl BUKOPUCTAHHS MailOHE3y B IKOCTI 10/JaTKOBOTO XapuoBOTO IIPOJYKTY, OCTAJIO 3aBIaHHS BHECTH
3MIHM y HOTO CKJIal, MOKpamuBLIU GiOMOTIYHY Ta XapuoBYy IIHHICTH MAlOHE3y 3 IMiBUIIEHUM BMIiCTOM ITOJiHEHACUYEHUX KMPHUX KHUCJIOT,
3okpeMa ponn Omera-3. Takuii 3MiHeHWMI XapyoOBHH MPOAYKT MOKHA BBaKATH (DYHKIIOHATBHIM, OCKIJIBKK 3 OHOTO GOKY MOJiHeHACHYEH]
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skupHi kucsorn (ITHYKK) popunan Omera-3 € B editmurti y paitioni nepeciyHoro ykpaiHiis, a 3 iHIIOTO — Bi/LIrpaioTh BAKJIMBY POJib Y HPO(iIakTit
3aXBOPIOBAHb CEPIIEBO-CYAMIHOI, HEPBOBOI, IMyHHOI crcTeM opramismy. [IpoBenenuii anasis eKOHOMIYHIX, COMIATBHIX Ta TEXHOTOTIIHUX (HDaKTOPIB,
1110 XapaKTePU3YIOTh IIPOIIOHOBAHI IIPOJLYKTH HA PUHKY MaiOHe3iB, 103BOJIMB chOPMYBATH CTPATETi0 YIIOCKOHAICHH MAallOHe3y 3 Pi3HIM CIIiBBIjI-
HOIIEHHSIM COHSIIITHIKOBOI, JIZITHOI Ta KOHOTIJITHOI OJTii, @ TAKOK BUBEJCHHS HOTO HA PIHOK, BUKOPHCTOBYIOYN MAPKETHHTOBI IHCTPYMEHTH.

[TpakTuuna pearizariist JaHUX MTPOTIO3UILiii I03BOJIMTH BUBECTU HA PUHOK MalioHe3 31 3HMKEHOIO KAJIOPIUHICTIO, SKUH MiCTUTHME iCTOTHO
st BMictT ITHXKK poaunn Omera-3, Omera-6 Ta Omera-9, 1110 € KopucHUME /7t opradismy Joinan. OTsKke, BAKOPUCTAHHS JUISTHOI Ta KOHO-
TUISTHOI OJTi{T PEKOMEH/TY€ThCST IJIsT TIPUXUITBHIUKIB 37I0POBOTO XapUyBaHHsI, 110 POOUTH HOro 3aTpebyBaHiM cepell OCHOBHUX TPYII CIIOKHBAYIB.

Kmo4oBi cnoBa: MaiioHes, 11oJIiHEHACHYEH] JKUPHI KUCJIOTH, JUISTHA 0Jlist, KoHomstHa ostig, SWOT-anasnis, crpareris BUBe/IeHHS IPOJYKTY
Ha PHHOK.
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NOPIBHANBHE JOCMIMEHHA AHTHOKCHEAHTHUX BIIACTHBOCTEH OPTAHIMHOI TA HEOPTAHIYHOI MEMICH  cropinw 19-23

Txauenxo A. C.

OG6’ekTOM JIOCTIIZKEH ST € OpraHiyHa Ta HeopraHiyHa mesica. [IpeiMeToM A0C/IiPKeHHS € aHTHOKCUAAHTHI BJACTUBOCTI aHUX POCJIMH.
OnuM 3 Haii6izbi IPOGIEMHIX MiCIlb € Te, 10 OpraHivHa IPOLYKILisS MA€ JeIo BIAMIHHMN XiMiYHIIT CKJIaJ, 110 MOB’A3aHO 3 BiAICYTHICTIO
n0OpuB NpH ii BupontyBarHi. [ioresa A0CAIUKEHHS TTOJISATAE Y TOMY, 110 OPraHiyHi pOCJUHI BUIIAIOTH IPUPOAHO Oijbiie (heHomiB Ta mori-
(benouis, HEOOXiAHUX A1t GOPOTHOU i3 MIKiAHUKAMU. Y TOM Ke yac, moTiheHONbH] CIIOTYKN MAIOTh AaHTUOKCU/IAHTI BJIACTHBOCTI.

VY pobori pocifzKeHo saraabHui BMiCT mosridheroiB y Mesrici opranivyniii Ta Heopraniumiil. Bmict nosicenosis y nepepaxyHky Ha rajioBy
KHCJIOTY BU3HAYQJIU CHIEKTPO(HOTOMETPHYHNM METOIOM 3a peakiiieio 3 peaktuBoM Dostina-Yoxanrey. 3 METOI0 BU3HAYEHHS aHTHOKCH/IAHT-
HUX BJIACTUBOCTEll BU3HAYEHO BMICT TTEPOKCHIHOTO YHCJAA Ta BMICT KMCJIOTHOTO YUC/IA KMPOBOI OCHOBU TIPOTATOM 30epiraHus. Y sSKOCTI
SKMPOBOT OCHOBM 0OPAHO CyMilll Mac/ia BEPIIKOBOTO OPraHiqHoro Ta oJiil puskieBoi opranivynoi y crissignomeni 75:25. Cylena Mesica BHO-
cuJIacst y KilbKocTi 4 % 110 Macu sKupy. 3MiHU KUPOBOI OCHOBU BUZHAYAIUCS Y TPhOX 3pasKax: (e3 I0/IaBaHHsI MEJICH, 3 I0laBAaHHAM CYIIEHOT
MeJIicH HeopraHigHoi Ta opraniunoi. 3pasku 36epirasimces y repmoctari 3a remreparypu 50 °C nporsrom 10 auis. Koskri 2 i saiiicrioBasmcst
nocuikennst. KisibKicTh HEpOKCH/IIB BUSHAYAJIM HOOMETPUYHUM METOJOM. YMICT KUCJIOTHOTO YNCJIa BUBHAYABCS KOKHI 5 JIHIB METOJIOM TH-
TpyBaHHs. BeTaHoBIIEHO, 1110 OpraHiuHa MeJsrica Ma€ Kparili aHTHOKCH/IAaHTHI BiaacTuBOCTi. Lle moB’sg3amno0 i3 BMicTOM 10JTiheHONTBHUX PETOBUH.
Tak, ymict nosticheHOMIB y 3BUyaiiniil Mestici cranoButh 14,1 Mr/r, a B oprauniuniii — 26,5 mr/r. Jloc/misKeHHSIMU BCTAaHOBJIEHO, 1110 3HAYEHHSI
nepokcuaHoro uneaa nicas 10 xi6 s6epiranns cranosmno 17 %O nus 3pasky 3 gogaBaHHsaM opraniunoi Mesicu ta 22 %O 171 3pasky 3 10-
JaBaHHAM 3BUYAiiHOT Mesich. 3pa3ok 6e3 jofaBaHHs Meich MaB 3HadeHHs 25 0. 3HaueHHs KUCIOTHOTO YUC/Ia JKUPY Ha AeCSTHI JeHb
36epiratns cranoBuao 1,4 s 3pasKy 3 /I0/laBaHHSIM HeopraHiuHoi Mesicu ta 1,1 7151 3pasky 3 jojaBaHHsSM opraHiyHoi Mesticu. [Toganbii
JIOCTI/PKEeHHS TIITAHYEThCS TPUCBIATUTH BIINBY POCTAUHHUX OPTAHIYHUX AaHTUOKCHIAHTIB Ha JMiAHY (PaKIliio XapuoBUX MPOIYKTIB.

Kmeovosi cnoBa: Mestica opraniuna, IepOKCU/IHE YUCII0, KUCJIOTHE YICII0, BMICT 10JiheHo1iB, aHTHOKCUAHTHI BJIACTUBOCTI.
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OLIHKA IHAEKCY AKOCTI NOBITPA B AHHABI  cropinku 24-32

Salem Badjoudj, Aissa Benselhouh, Souad Narsis, [lop6aw H. I., Ahdelaziz Idres, Khadouja Marame Benghadah, Fares Boutarfa,
Mohamed Bounouala, Stefano Bellucci

OcraHHiMH pOKaMK y CBITi CIIOCTEpiracThesi cepiio3Huil eKoJIOryHuil auchaanc yepes KatacTpo(iuHy CHTYaI[io Ta IIKOALY, 3aBIaHy
HABKOJIMIIHBOMY cepezioButy. isIbHICTD JIOAUHMY, SIK-OT YTUJI3alis BiIXOAIB, IIeMEeHTHI 3aBOJM, MeTaJlypris, XiMiuHa IIPOMUCJIOBICTb TOLO,
€ OCHOBHUMH TPUYMHAMH 3a0pyAHeHHs. 3a0pyAHEHHS OBITPsT Ge3M0CEPENHbO BIUTIBAE Ha PIBEHD JKUTTS JIOIMHY, 3a0pYAHIOBAYl BIMATaiOTh
PEeryJIPHOTO KOHTPOJIIO 3 OLJISILY Ha IX IPSMIUIL BIIMB HA 3/I0POB’SL y BUIJISI/I OKCUJLY a30TY, LIOKCHULY CiPKH, 030YH Ta TBEPANX PEYOBUH. AJDKUD
JOTPUMYETBCST MIKHAPOAHWUX CTAHIAPTIB /11 MOHITOPUHTY PiBHIB 3a0py/HeHH s, 3a(hiKCOBAHOTO B AJDKUPCHKUX MIiCTaX, i MOPIBHIOE iX i3 CBITOBUMUI
piBHamu. OTxe, 00'€KTOM 1IHOTrO JoCipKeH s OyB iHgeke skocti moitpst (AQI) B Anna6i (niBHivHMi cxin Askupy). Y 1iil pobori Gyim
IIPOBE/ICHI KIJIbKICHI OI[IHKN 3a6pyancnux BI/JIXO/IiB Y Pe3YJ/IBTATI AESKUX IPOMUCTIOBUX BUJIIB /IiS/IbHOCTI, 11106 BU3HAYUTU CTYHIHb IX HebesneKn
Ta CTYMiHb IXHBOTO BHECKY B MOTIPIIEHHS SIKOCTI MOBITPst. MOHITOPUHT 3a0pY/AHIOIOYNX PEYOBHH 03BOJMB BUSBUTH TI€PEBArk KOMIIEKCHOT
€KOJIONUHOI eKkcrepTusy. BusnaueHo ingeke SkocTi MoBITPs, BUKOPUCTOBYIOUH Pi3Hi mapameTpu 3a0pyAHIOIUNX PeYOBUH (ITHJI, O30H, JIOKCHL
asory Ta giokcu cipkn). [puiiasita B AJDKUPI ecATHOAIbHA KA PAHKUPYBAHHSI 3araJIbHOTO THIEKCY SIKOCTI HOBITPS 3a0pPY/IHEHHS I03BOJISIE
MPOBOAUTH MbePeHIiioBaHy OI[IHKY HETATUBHOTO BILJIMBY iCHYIOUMX IPOMUCJIOBUX arJioMepalliii Ha HaBKOJHITHE cepetoBuiie. OHaK aHais,
nposenennii Ha 3paskax DC11 DC2 3a nonomoroio SEM (moznear TESCAN VEGA 11) i nerekropa BSE (Backscattered Electrons), mokasye, mio
PO3MipH YaCTHHOK BapiloiOThCS Bi/l COTEHb MiKPOH /10 KiJTbBKOX MiKPOH, MaloTh iHIITy MOpororiio Ta HerpaBuiabhy dbopmy. [IpoBeneni pesynsratu
JIO3BOJIATD TIOJITHKAM BAKUTH BIIIOBIIHNX 3aXO0/IiB, SIKI B OCHOBHOMY IPYHTYIOTbCSI Ha MiJIBUIICHHI 00I3HAHOCTI €KOHOMIYHUX OTIEPaToOPiB PO
€KOJIOTTUHI TPOGJIEMU 3 METOIO BITPOBAJIPKEHHST €KOJIOTTYHO YKCTOI TPOMUCIOBOI CHCTEMH.

Kmouosi crosa: TBep/ii peyoBUHE, aTMOChepHE 3a0pyAHEHHS, SIKICTh TOBITPSI, TOPOTOBI 3HAYEHHS, MBHIYHUIT CXif AJKUDY.
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AHANI3 METOJIB YNPAB/IIHHA EKOJIOrTYHON0 BE3NEKO0 HABITALIHOr0 MEPEXOAY CYZEH MOPCBLKOT'0
TPAHCNOPTY cropinxu 33-42

Cariu C. B, Carix C. C,, Maneii B. B.

Hasezeni Bumorn miknapoaroi kouseniii MARPOL oo 3abe3riedents eKoJIoriYHuX NOKa3HUKIB pOOOTH CYAHOBUX JANU3EJB CTOCOBHO
eMicii OKCUIIB CipKH, a TAKOK /10 MOPCHKUX ITAJINB IIi/l Yac HaBiraniiiHUX IepexoiB CyleH MOPCHKOTO TPAHCIIOPTY B CIELiaIbHUX eKOJIOTIUHUX
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paiionax. Sk MeTozu, 1Mo 3a0€3IeUy0Th 1i BUMOTH, PO3IJISTHYTO BUKOPUCTAHHS CKPYOEPHOTO OUMIEHHsI BUMYCKHUX Ta3iB Ta BUKOPUCTAHHS
MaJIMBHUX CYMIIIeH, 10 CKIaLy SKMX BXOIUTD Giognsesbhe mainBo. Jloc/iKeH s BUKOHyBaIKch Ha cyanax kiaacy Bulker Carrier geaseiitom
63246 Tonn mix yac HaBiraiiinoro mepexoay Mix mopramu IliBHiunoi €sponu. Sk MeTO yIpaBAiHHS eKOJOTTYHOI 6E3MeKOI0 Ha OJHOMY
3 CylleH BUKOPHCTOBYBAJIOCh CKPyOepHe OUMIIEHHST BUIYCKHHUX Ta3iB. Ha iHIOMy — BUKOPUCTAHHS TIAJMBHUX CYMIIIEH, 10 CKJIaAy SKHUX
BXOJMTH Gioansesbe naarnBo. Ha 060X cyaHax SK TOJI0BHWIT ABUTYH BCTAHOBJIEHO cyAHOBUI ausesnb 5SS60ME-C8.2 MAN-Diesel & Turbo, sk
nonomixkHi — Tpu inzesst 6EY 18ALW Yanmar. Sk nokasHuk, 3a SKMM BUKOHYBaJIach OIliHKA e)eKTUBHOCTI METO/IiB YIIPABJIIHHS €KOJIOTTYHOIO
6e311eK010, 0OMPAJIOChH BIHOIIEHHS OKCU/IB CipKH 10 OKcuiB Byrienio — SOy/CO,. e 3HaueH st KOHTPOIIOBATIOCH Ta PEryJII0BAJIOCh CHCTe-
MOIO aBTOMATUYHOIO MOHITOPUHTY. BetanoBiieHo, 1110 obuziBa Metou 3abesreuyioth Bumorn kousernii MARPOL, a came migTpumaiorh Bij-
nomenns SO,/CO, B nianazoni 2,29-4,17 (1ig 9ac 3HAXOKEHHS B 30HAX CIIEI[IAIbHOTO €KOJIOTITHOTO KOHTPOJIIO) Ta B Aiarna3oHi 6,46—20,83
(1mij yac 3HAXO/PKEHHS 11032 30HOI0 CIEIialbHOTO €KOJOTIYHOr0 KOHTPOJIIO). BUKOpUCTaHHST METO/IB YIPaBAiHHA €KOJOTIYHOI0 OE3MeK0I0
MiIBUIIYE BUTPATH eHeprii Ha 3abe3reuenHst 1poro mpoiecy. Ilij yac BUKOPHCTAHHS CKPYOEPHOTO OYMIIEHHSI BUITYCKHUX Ta3iB J0aTKOBI
BTPaTH MOTYKHOCTI ftocsiraioTh 237—278 kBT, Y pasi BUKOPUCTAHHS TATMBHOT CYMilll, 10 CKJIay SIKOi BXOAUTD Oi0AN3e/IbHE MaJuBO, BTPaTH
MOTYKHOCTI cTaHOBJIATH 18—20 kBT. ExcriepuMeHTaIbHO MiZITBEP/IKEHO, 1110 BUKOPUCTAHHS TTAJIMBHOI CyMIllli, 10 CKJIajly sSIKOI BXOJAUTH Gioau-
3eJIbHE MAJNBO, XaPAKTEPU3YETHCSI MEHIITNM PiBHEM €KOJIOTIYHO] cTiiikocTi. ITpH mboMy, TOPIBHSIHO /10 BHKOPUCTAHHST CKPYOEPHOTO OUNIIEHHS
BUITYCKHUX Ta3iB, [Ieil METO/] BMAarae MEHIIe BUTPAT €HEPTii, a TAKOK XapaKTEPU3YETHCs GLIIbII MPOCTUM JOMATKOBUM 00JIaIHAHHAM. Y 3B’s13-
Ky 3 MM (@ TaKoK BPaxXOBYIOUH, IO TIPHU 11boMY 3abe3mneuyiorbes Bei Bumorn Annex VI MARPOL), came BiH PEKOMEH/TYEThCS SIK OCHOBHUN
JUIs1 3a0€31eYeHHsT eKOJIOTTUHOT Ge3IIeKH HaBiraliiHuX mepexo/iB cyieH MOPChKOTO TPAHCIIOPTY.

Kmowoei cnoea: Giou3enbHe TATMBO, €KOIOTIUHA Oe3IeKa, eMiCist OKCUIIB CiPKU, MOPCHKHI TPAHCIIOPT, HaBiraliiiHuii nepexiz, ckpyoepHe
OUNIIeHHS BUITYCKHIX Ta3iB.
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AHAJII3 MOMMHBOCTEH MABHIEHHA EHEPTETHYHOI E®EKTHBHOCTI ABCOPBLIHUX XONOAUNLHKX MPUMAKIB 3A
PAXYHOK BUKOPUCTAHHA XONOAOAKYMYNATOPIB  cropinxu 43-49

Bepezosceka JI. B, TiTnos 0. C.

OnHnM i3 HaliBasKIMBIIMNX 3aBAaHb Cy9aCHOTO CYCIIIBCTBA € BUPIMIEHHS €KOJOT0-eHEPreTHIHUX MPoGIeM B eHeproManmHo0yTyBaH-
Hi Ta, 30KpeMa, XOJIOANIbHIil TexHini. [Ipu 1boMy B Taiysi CUCTEM IITYYHOrO OXOJIOKEHHS HEOOXITHO BUPINLyBATH MPOOJIEMU 3HIKEHHS
BILUIMBY 1 HA 030HOBHIT Mm1ap, i Ha edekT napuuky. EdexTuBHIM migxo10oM TYT MOXKYTh OyTH abGCOPOIIHHI XOJMOAMIbHI CHCTEMU 3 TPUPOAHIM
Po6OUMM TisIOM (BOZOAMIAYHIM PO3YHHOM), sIKe He Haa€ HeCTPUSITIAUBOTO BIUTNBY Ha HABKOJMUIITHE cepenoBuiie. /1yst eeKTuBHOrO BIKO-
pucTanHs abcopOUIHUX XOMOANIBHUX CUCTEM HEOOXIIHO BUPINIlyBaTH 3aBJIaHH MiJIBUIIIEHHS IXHbOI eHepreTUYHoOi e)eKTUBHOCTI, 30KpeMa,
3a PaxyHOK 3aCTOCYBAHHSI XOJOA0AKYMYJSITOPiB. TaknM 4mHOM, 06'€KTOM JOCIKEHHS € CHCTEMHU OXOJOKEHHs abcopOIiiiHoro Tuiy i3
XOJI0JJ0aKYMYJISITOPAMHL.

¥ po6ori 1poBeieHo aHaIi3 X0JI00aKyMYJISITOPIB i3 pizHot0 (hizuuHoIo pupooio. ITokazano, mo HaiibIbIT eheKTUBHIUMI 15T BUPIIIEH-
HS 33/1a4 HI3bKOTEMIIEPATYPHOTO OXOJIO/ZKEHHST MOKYTh OYTH PEYOBIHH, 110 TLIABIATHCsL. [[poBeieHo aHai3 TemioBoi cxemu abcopoItiitnoro
MOPO3WIbHUKA TUITY «CKPUHs», SKUH € HAiOLIbII TPOOJEMHIM OO 3a0e3NeUeHHsT PEKUMIB OXOJIOIKeHHs Ha piBHi (—18)—(—24) °C.
BUKOHAHO ONMTHMI3aIifiHi TeTI0Bi PO3PaXyHKHM IS THIOBHX abCOpPOIiHIX MOPO3MILHIX Kamep o6’eMom 710 200 av®. Tlokasaro, mo mpu
[10YaTKOBOMY 3aBAHTAKCHHI KaMepu IIPOJYKTOM i3 TeMIIepaTypol0 HABKOJMIIHBOIO CEPEAOBMIIA XOJIOLONIPOLYKTUBHOCTI BCTAHOBJICHUX
abCcopOIIHNX XOJIOAMIBHNX arperatis HegocTaTHbo — He Oibire 50 % neobxianoi. st abcopOmiiHOro MOPO3UILHUKA TUILY <CKPHHSI>
HaiiGIIBII MAXOAAIIMMY XOJ0A0aKYMYTIOIOUMMHU MaTepialaMi € eBTeKTHYHIH BOAHUIT PO3YNH XJIOPH/LY HATPiio ab0 MPOIIJIEHTITIKOJII0, TOMY
IO 11i PO3YMHU MAIOTh HEOOXI/IHY TeMIteparypy miaBjieHHs mopsaky —18 °C i 1ocuTh BUCOKY TEIIOTY 1JIaBIeH s Pe3yisratoM onTuMisartii
MacorabapuTHUX XapaKTePUCTUK BHYTPIIIHBOr0 06’€My MOPO3UILHOT abcopOIiiiHOi KaMepH € HaCTYITHI PeKOMEeH/Iallii:

— ONTUMAJIBHUN PO3MIP APOTSHUX KOIIMKIB [JisT PO3MIIEHHS TPOAYKTIB cTanoBuTh 315%370%240 mwM;

— 3a30pHM MIK KOIIMKOM Ta CTIHKOIO Imadiu, a TaKOK MK CaMUMH KOMMKAMH Ma€ cTaHoBUTH 10 MM i 3abe3ledeHusi HOp-

MaJbHUX YMOB KOHBEKII;

— TOMIIATH BEHTUJISITOPH BCepeanti 00’eéMy MOPO3WJIbHOI KaMepu Ha JaHOMY eTalli HeIOIIJbHO, OCKIJIbKU 4ac 3aMOPOJKYBAHHS

BHIDKYETbCST MakcuMyM Ha 30 %, aje MpH 1bOMY BiGYBAETHCSI MOAATKOBI TETUIOBUIIIEHHS, BUTPATH €JeKTPOeHeprii Ta 36ib-

LIYETHCST YCYLIKA HPOJAYKTIB, 10 30epiraioTbcsi B Kamepi.

Kmouosi cnoBa: HaBKOJIMIITHE CepeIOBHIIE, aOCOPOIIITHUIT XOMOANIBHUIN TIPUJTal, 3HUKEHH [ Ha 030HOBHUIT map, abcopOuiiitHuii MOpo-
3WJIbHYK, X0JI0/I0AKyMYJISITOP, €HepreTnyHa e(heKTHBHICTb.
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