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TEXHOJIOTIN

2. Development of an electrotechnical complex for the preparation of liquid feed based on rotary-pulsation
technologies

Pedepar:

1. 3anIpONOHOBAHO €JIEKTPOTEXHIYHUI KOMILIEKC [J1s1 IPUTOTYBaHHS BUCOKOSIKICHUX PiJKAX 3€PHOBUX KOPMiB Ha
6a3i pOTOpHO-MyJIbCALliIHUX TEXHOJIOTIN. [I[pOBeAeHO YncenbHe MOIENI0BaHHS MIPOLIECIB TiPOAMHAMIKH i
TEIJIOMaCOIIEPEHOCY B POTOPHO-MYJIbCAL[iIHHOMY anapari 3 BUKOpuCTaHHSIM TexHoorii IIBE. B pesyabraTi
YMCEeJIbHUX PO3PaxyHKiB 6yJI0 OTPUMAHO I10J151 TUCKIB, TEMIIEPATYP Ta WIBUIKOCTEH, SIKi 1aI MOXJIUBICTD

BU3HAYUTU ONTUMAbHI I‘eOMeTpI/I‘-IHi pOBMipI/I poTOopa i CTAaTOpPa, BEJINYNHU 3a30PY Mi>K HUMU Ta BUBHAUYUTU



KiJIbKiCTb 1 pO3Mipy OTBOPIB MPSIMOKYTHOTO IPOdiso, IpH SIKUX NpoLec 06pobKy cymili 6yae Hal6ibIm
edexTuBHUM. Ha 0CcHOBI po3po6sieHoi imiTaniiiHoi Mopesi B nporpamHoMy cepefoBuili Matlab Simulink
BCTAHOBJIEHI 3aKOHOMIPHOCTI IT€PEXiHUX NIPOLIECIB €JIEKTPOIPHUBOIA POTOPHO-TIYJIbCALIHOI YCTAaHOBKU Y CKJIaZi
€JIEKTPOTEXHIYHOT'O KOMILJIEKCY [J1s1 IPUTOTYBAaHHSI PIIKUX 3€PHOBUX KOPMIB. 3a pe3ysibTaTaMA MaTeMaTUYHOTO
MOJIEe/II0BaHHS 6YyJI0 BUTOTOBJIEHO €KCIIEPMMEHTAIbHO-IOCIIIHY YCTAHOBKY 1J1s1 IPUTOTYBaHHSI PiIKUX 3€PHOBUX
KOpMiB. JJOCTi[I)K€HO pe>XXMU poOOTH POTOPHO-ITYJIbCALliIHOI YyCTaHOBKU. JJOCIIiI>KEHO OCHOBHI peXXuMu poboTU
IBUT'YHA €JIEKTPOTEXHIYHOrO KOMILJIEKCY i JOBEIEHO, 1110 BUKOPUCTAHHSIM 4YaCTOTHOI'O IIEPETBOPIOBAYA J1s1 3MiHU
IIBUAKOCTI 06epTaHHsI pO60YMX OPraHiB YCTAaHOBKHU B IIPOLEC TPUTOTYBAHHSI PiIKOTO KOPMY /103BOJIsIE€ 3HU3UTU
€HepreTUYHi BUTPATH Ha iX IPUTOTYBaHHS Ha 7 %. AHai3yI0UU pe3yJIbTaTy OCiI’)KeHb BCTAHOBJIEHO, 110 O6POOKY
BOJ03€PHOBOTO CEPENOBUIIA CJIiJl IPOBOLUTHU 3 BUKOPHMCTAHHSAM YaCTOTHOTO [IEPETBOPIOBAYa 3 METOI0 3MEHIIEHHS
€HEepPreTMYHUX BUTPAT HA IPUTOTYBAaHHS OLMHUL KOPMOBOI IPOAYKLii NP HACTYNTHUX NTapaMeTpax: BMICT TBEPLOI
¢dasu B cymimi — 30 %, mBUAKICTS 06epTaHHS POTOPA YCTAHOBKU — 3MiHIOETHCS B ITpoleci 06pooku Bizg 3000 no
2400 06/xB, 3a30p MK poTOpoM i ctaTopoM — 500 MKM, TpUBaJIicTh 06pOOKU BOJ03epHOBOI cyMii — 20 xB (260 X
25-30 uukIiB 06pOOKM); TEMIIEpATypa CyMillli — He 6isbie 550, B'SI3KiCTh — 6s113bKo 2 [Tanc. BctaHOBIIEHO, IO PifKui
3€pHOBUI KOPM, BUTOTOBJIEHUI 32 JOTIOMOT0I0 po3p06JieH0i TexHoIorii Mae Ha 15 % Bullli IIOKMBHI
XapaKTepPUCTUKU HDK KOPM, KU BUTOTOBJIEHUH 32 iCHYI0YOI0 TEXHOJIOTIEI0 BUPOOHUIITBA KOPMIB IJ1s1 CBIICBKUX
TBapyYH. AHaJIi3 EKOHOMIYHOI €peKTUBHOCTI 3aCTOCYBaHHS €JIEKTPOTEXHIYHOIO KOMILJIEKCY B TEXHOJIOTI]
IIPUTOTYBAHHS PiIKMX 3€PHOBUX KOPMiB [TOKa3asB, 10 3aIIPOIIOHOBAHA TE€XHOJIOTIS O3BOJISIE 3MEHIIUTH BUTPATU
€JIEKTPUYHOi eHeprii Ha 25-30 %, Ipy LIbOMY OTPUMAaHMUIA B IIPOLECi BUTOTOBJIEHHS PilKuil KOPM Mae Ha 15% 6inbiury
IIOKMBHY T4 €HEPTETUYHY LiHHICTb, HK KOPM, IIPUTOTOBAHUH 32 iCHYI0YOIO TEXHOJIOTI€0. PIYHNY €KOHOMIYHU

eeKT Bifl BUTO[I0BYBaHHS OJlHi€i COTHI CBUHEN cKiafae 6113bKo 103 THC. TPUBEHb.

2. An electrotechnological complex for the preparation of high-quality liquid grain fodder based on rotary-
pulsation technologies is proposed. Numerical modeling of the processes of hydrodynamics and heat and mass
transfer in a rotary-pulsation apparatus using the DPEI technology was carried out. As a result of numerical
calculations, the fields of pressures, temperatures and speeds were obtained, which made it possible to determine
the optimal geometric dimensions of the rotor and stator, the size of the gap between them, and to determine the
number and sizes of the holes of a rectangular profile, at which the process of processing the mixture will be most
effective. On the basis of the developed simulation model in the Matlab Simulink software environment, the
regularities of the transient processes of the electric drive of the rotary-pulsation unit as part of the
electrotechnical complex for the preparation of liquid grain fodder are established. According to the results of
mathematical modeling, an experimental experimental unit for the preparation of liquid grain fodder was
manufactured. Operating modes of the rotary-pulsation unit were investigated. The main modes of operation of
the engine of the electrical engineering complex were studied and it was proved that the use of a frequency
converter to change the speed of rotation of the working bodies of the installation in the process of preparing
liquid feed allows to reduce energy costs for their preparation by 7%. Analyzing the results of the research, it was
found that the processing of the water grain environment should be carried out using a frequency converter in
order to reduce energy costs for the preparation of a unit of fodder products with the following parameters: the
content of the solid phase in the mixture is 30 %, the speed of rotation of the rotor of the installation varies during
the processing from 3000 to 2400 rpm, the gap between the rotor and the stator is 500 pm, the duration of
processing the water-grain mixture is 20 minutes (or 25-30 processing cycles); the temperature of the mixture is
no more than 550, the viscosity is about 2 Pags. It was established that the liquid grain feed produced using the
developed technology has 15 % higher nutritional characteristics than the feed produced according to the existing
technology of production of fodder for domestic animals. The analysis of the economic efficiency of the use of an
electrotechnical complex in the technology of preparing liquid grain fodder showed that the proposed technology
allows reducing the consumption of electrical energy by 25-30 %, while the liquid fodder obtained in the
manufacturing process has 15 % more nutritional and energy value than fodder prepared according to the existing
technology. The annual economic effect of feeding one hundred pigs is about 103 thousand hryvnias.
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