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Ensuring the most effective use of compound feed when feeding animals depends on the level of
balance of nutrients in the composition of the manufactured feed and the conditions for its storage.
Solving this problem is an urgent problem for both modern feed manufacturers and consumers of such
products. The increase in the various prescription components of compound feed, taking into account
the age of animals and their industrial purpose and the growth of requirements for their quality,
necessitate not only the manufacture of a homogeneous mixture, but also determine the requirements for
the conditions of their storage period without compromising quality. The homogeneity of the
manufactured feed and the action of external factors have a significant impact on their feed quality, as
well as changes in the structure of vitamins, micro and macro elements contained in the feed. It should
be noted that the change in the quality of the compound feed occurs along the line of the physical
characteristics of the compound feed, i.e. its density, granulometric composition, bulk density, as well as
the duration of storage of mixed fodders, is significantly influenced by the index of the frequency of air
exchange in the space between particles and others. The off-duty ratio during storage of mixed fodder
with the introduction of active ventilation of bulk components has a significant impact on the process of
intensive evaporation of moisture I B into the environment and it is characterized by an indicator of the
active moisture transfer surface Fm?2, taking into account the difference in saturated water vapor
pressure. During the storage of compound feed, accumulation of water is observed due to the sorption
of water from water vapor in the air. Understanding the factors that determine the change in the quality
of compound feed during its storage is an important element in the manufacture and use of compound
feed.
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Formulation of the problem. Loose feed for pigs was chosen as the object of study. The growing
nomenclature and quantitative differences of biologically active substances in the preparation of optimal
rations, species, and age of animals, determine the need for homogeneous mixtures to be stored, taking
into account indicators that can ensure no deterioration.

Analysis of recent research and publications. The main direction of further development of the
feed industry is related to solving urgent problems of improving equipment and technology, increasing
the level of feed use of raw materials, improving quality, increasing yield and expanding the range of
finished products prepared for long-term storage. Increasing the productivity of livestock is based on the
use of compound feeds balanced in nutrients, vitamin, mineral, amino acid composition, content of
antibiotics, antioxidants and other biologically active substances that meet scientific zootechnical
requirements. The development of effective diets that ensure the highest efficiency of animal feeding,
determines the main task of industrial feed production. Spoilage of compound feeds is due to the intensive
activity and respiration of microorganisms that are in large quantities among the components of
compound feeds. At technological property no more than 14% decrease in intensity of breath at the
expense of their decrease in physiological processes is observed also development of spore fungi is
suppressed. But in the process of storage there may be an accumulation of moisture which occurs due to
the sorption of moisture from water vapor in the air. Providing conditions that prevent sorption processes
creates storage conditions for feed without significant deterioration and loss. Relative humidity should
be about 70%. Regular ventilation prevents the growth of mold. If there is enough space, an additional
ceiling fan provides air circulation. Smooth floors, such as linoleum and tiled walls, are a good choice
because they are quick to clean and disinfect. Floors and shelves should be washed and wiped regularly,
but do not use too much water, otherwise the humidity level will be disturbed. As long as the feed remains
dry and cool, most of these living organisms remain suspended or low in activity. If the grain reaches a
moisture level above the recommended 12%, these organisms become active. Bacteria invade grain, fungi
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multiply, insects and mites multiply faster and produce even more water, all of which destroys
investment. To meet ideal conditions, microorganisms in food grow and produce toxins. When eating
contaminated food, toxins are absorbed through the epithelial lining of the intestine and cause local tissue
damage. In some cases, toxins can reach organs such as the kidneys or liver, the central nervous system,
or the peripheral nervous system, where they can cause some damage. Aerated silos are equipped with
fans that pass a controlled amount of air through the bulk mass. With proper aeration, the grain is cooled,
and the temperature and humidity of the grain are equalized throughout the silo. Advantages of aeration
Lower temperatures allow you to safely store wet grain for a long time. The uniform temperature of the
grain mass in the silo prevents the migration of moisture. Prevent the development of hot spots. The
growth of mold slows down, and the development of insects is sharply reduced. Seeds stored in a cool
place retain their viability and energy longer. The uniformity of distribution of feed components
contained in small quantities (vitamins, trace elements, antibiotics, etc.) significantly affects the feed
quality of feed and shelf life. It is proved that the lack and uneven distribution of phosphorus and calcium
delays the development of the skeletal system, the growth of the animal. Studies have shown that the lack
of certain vitamins or groups of them in the diet leads to significant metabolic disorders in the animal,
causing beriberi. Uneven distribution of chemically pure salts and trace elements leads to inactivation of
vitamins. Where direct contact with micronutrient salts and vitamins is reduced, the quality of feed,
namely its completeness, is significantly improved. The main ones are frictional properties, with certain
coefficients of external and internal friction, particle size distribution, duty cycle, bulk density, density,
hygroscopicity, thermal conductivity, gas permeability of air into the mixture particles and volumes
between them. Studies have shown that the applications, which must be within the required limits,
significantly affect the homogeneity of the mixture. The particle size of feed components should be
determined by the amount of feed, which is especially important for biologically active components. The
duration of storage of compound feeds produced according to different recipes is significantly influenced
by physical properties [1,2]. The porosity of the mixture of feed components affects a group of indicators,
the most important of which are the bulk density and duration of storage. The bulk density in the state of
free filling y0 (g / 1) depends on the laying of particles of bulk material and during grinding tends to
decrease. All other things being equal, the higher the value of the duty cycle, the less bulk density and
vice versa. Toughness is an indicator, the value of which depends on the laying of particles, geometric
dimensions and surface characteristics. With increasing humidity of the particles of mixed feed, the duty
cycle increases, which leads to a decrease in bulk density and an increase in the angle of natural slope [2,
3]. Food storage is a vital component of the economic and social package.

Research results. Processing of research results, storage of bulk feed, performed on the review
of work carried out in laboratory and industrial conditions, allowed to obtain empirical dependencies
describing the change of the main parameters that affect the storage process. If the volume of particles
of bulk material is taken as a unit, the duty cycle C m will be determined by the ratio of the volume of
partial spaces E to the total volume of the mixture 1 + E:

Cwm= E/(1 +E) 100% (1)

With increasing value of the duty cycle, the less bulk density and vice versa. When the density of
the substance particles p, the bulk density of the mixture is determined by the expression:

y=p/ 1+ (2)

With active ventilation, self-heating can be eliminated, and drying of the bulk mass and rapid
cooling for preventive measures can be achieved. Since the duration of storage of feed is significantly
influenced by the rate of air exchange in the space between the particles, at a height hc, aerodynamic
drag is determined by the expression:

H = hc (acvb + bc v2b) 3)

where vb is the velocity of air in the space between the particles;
ac, bc - coefficients, the values of which are determined by the duty cycle.
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During storage with active ventilation of bulk materials, a significant effect of duty cycle on the
intensity of moisture evaporation is known I B, into the environment, which is determined by the size of
the active surface before moisture transfer Fm2, the pressure difference between saturated water vapor
and ambient vapor Ap, the value of barometric pressure Ho, coefficient Kv, depending on the rate of air
filtration, determined by the value of the duty cycle, and is expressed by the dependence:

IB=FKvAp760/H3§ (4)

Conclusions. Empirical expression of the intensity of moisture evaporation into the environment
was determined during the preservation of compound feeds with active ventilation of bulk materials.
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AHAJII3 ®AKTOPIB BILIUBY HA SIKICTh KOMBIKOPMY ITPH HOI'O 3EEPITAHHI
Hynapes 1., Ymuncbkuii C., SIkoBenko A., Makapuyk B., KopoabkoBa M.

Bio pisua banancy kopuchux peuosun y ckaaoi 6U20mosieHux KOMOIKOpMi6 ma HANeHCHUX YMO8
1020 30epicants 3anexcumy 3a6e3nedenHs MaKCUMAIbHO eqheKMUBHO20 BUKOPUCTNAHHS KOMOIKOPMY npu
200i61i meapuH. Bupiwenns maxoeo 3a80anusa € aKmyanibHOO NPOOAEMOIO AK O CYUACHUX UPOOHUKIB
KOpMie, mak i Ol Cchnojcuadie maxoi npooykyii. 30invblueHHs pPI3HUX peyenmypHux CKIado008UX
KOMOIKOPMIB, 3 8PAXYBAHHAM 6IKY MBAPUH 1 IX NPOMUCIO08020 NPUSHAYEHHS A 3POCMAHHA BUMO2 00 iX
AKOCMI BUKTUKAIOMb HeOOXIOHICMb He MINbKU 8U20MOBIeHHs. OOHOPIOHOT cymiuti, ane ti 00YyMO8I00Mb
sUMO2U w000 YMO8 nepiody ix 30epicanns 6e3 nozipuienns sxkocmi. OOHOPIOHICMb 8USOMOBIEHUX
KOMOIKOpMI6 ma 0is 308HIWHIX ¢haxmopis 30iUCHIOIOMb ICIMOMHULL 8NIUE HA IX KOPMOBY AKicmb, a
MAKOAC HA 3MIHU CMPYKMYPU 8IMAMIHIB, MIKDO MA MAKPO eleMeHmMi8 AKi MICMAmMbCsl ) KOMOIKOPMAX.

Cnio 3asnauumu, wo 3MiHA AKOCMI KOMOIKOpMY 8i00ysacmuvcs 3a psaOKoM  Qi3uyHux
Xapakmepucmuk KOMOIKOpMY, MOOMO 1020 WiNbHOCMI, 2PAHYIOMEMPULUHO20 CKIadY, 00'€EMHOI macu,
MAKodc Ha mMpusanicmsv 30epicanHs KOMOIKOPMIE 3HAUHULL NAUE POOUMbL NOKAZHUK KPAMHOCMI
noGIMPOOOMIHY 8 NPOCMOPT MIJC YACMKAMU MA THUUX.

THokasznuxu wnapysamocmi nio yac 30epicants KOMOIKOPMI6 3 BNPOBAONCEHHAM AKMUBHO20
BEHMUNIOBAHHS CUNKUX KOMNOHEHMI8 30IUCHIOE ICMOMHULL 6NAU8 HA Npoyec IHMEHCUBHO20
sunapogysanns eonocu I B, y 006Kinia i 60HO Xapakmepu3yemvcs NOKAZHUKOM AKMUBHOI NOBEpXHI
8010206i00aui Fm2 3 epaxysanHam pisHuyi 6 mucky Hacuuenoi 600sHoi napu. B npoyeci 30epicanns
KOMOIKOpMY CHOCMEpieacmvCa HAKONUYYBAHHA 60]I02U 3d PAXYHOK copoOyii eonocu 3 napie 6oou y
nosimpi. Po3yminusa akmopie 00yMO800YUX 3MIHY AKOCMI KOMOIKOpMI6 npu 1020 30epicaHHi €
BANCTUBUM eNEMEHMOM BUCOMOBGIEHHS MA BUKOPUCMAHHA KOMOIKOPMIG .

Knrouoegi cnosa: xombikopm, skicms, cmpykmypa, 30epieatts, wnapysamicme.
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