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B'SI3KUX i JUCMIEPCHUX XapYOBUX MTPOIYKTIB.

2. The scientific and technical bases of creating recuperative dryers and thermomechanical aggregates for
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Pedepar:

1. Inceprarnis npucBs4YeHa po3poob1ii HAYKOBO-TEXHIYHMX OCHOB [1JIs1 PO3POOKU HOBOTO KJAacy 00JIaHAaHHS:
PEKyIepaTUBHUX CYIIAPOK i TEPMOMEXaHIYHUX arperaris /111 06POOKU B'SI3KUX i [UCIIEPCHUX XapYOBUX ITPOIYKTIB.
B peaysbTarti aHanisy cydacHUX IPUHLUIIB €HEePromnifiBoly 06IPyHTOBAHO, 1110 3aCTOCYBaHHSI TEIJIOBUX TPYO,
TepMOCUQOHIB, pOTaLliiHUX TEPMOCU(OHIB JO3BOJIUTb OTPUMATU HACTYIIHI IIepeBaru: CKOPOYEeHHs JIAHLIOTa
TpaHc@opMmallii eHeprii; Clloyly4eHHs B anapari JeKiJIbKOX TEXHOJIOTIYHUX MPOLECiB; iHTeHCU(iKallig Terno-
MacooOMiHy; aZpecHa LOCTaBKa eHeprii 10 IPOoyKTy; 30i/IbIIeHHs] HaAiMHOCTI KOHCTPYKII arapara; pexkyneparis
TeroTu. [IpoaHani3zoBaHO CTaH TEXHIKU JJisk BUTIAPIOBaHHS, TEPMOOOPOOKY XapyOBUX HEHBIOTOHIBCHKUX PifuH,
BUSBJIEH] [lepeBary i HeJoJliKy TPaAULiMHUX BUIIAPHUX anaparis. Po3pobsieHo kinacugikalilo TEpMOMEXaHiYHUX
arperariB. Po3risHyTO muisixy inTeHcudikalii IpoLecis TEMJIONEPEHOCY Y BUMIAPHKX anaparax. [IpoaHasnizoBaHo

CTaH TEXHIKU JJIs CYIIiHHS 3€pHA, EHEPTOBUTPATH i KICTb 3€pHAa IIPU CYWiHHi. PO3IJISHYTO NPMHLMIN MiBULIECHHS



€HepreTNYHoi €(PEeKTUBHOCTI TEXHOJIOTI CYLIiHHS, IepeBaru 1 HeJOJliKY iCHYI0UMX KOHBEKTMBHUX CYIIAPOK.
[TpuBeneHO cxeMu peKylepaTUBHUX 3epHOCYIapoK. Po3pobieHo kinacudikaliiio arnapartiB [jis CyLIiHHS i TEII0BO]
00pOOKHM AMCIIEPCHUX XapuOBUX ITPoAyKTiB. CPopMysIbOBaHa 3arajibHa HayKosa IIpobsemMa, pobodi rinoresu, MeTa,
3aBaHHS i eTany aHaNiTUYHUX i €KCIIEPUMEHTAJIBHUX NOCiaKeHb. Crienu(iyHiCTh IOCTaBIEHUX 3a1a4 IOTPedye
IIOIIOBHEHHS iICHYI0YOr'0 aHAJIITUYHOTO OIMUCY IIPOLECIB: BHYTPILIHBO] i 30BHIIIHBOI 3a4a4i TEIJIONIEPEHOCY B
CHCTeMi KOHJIeHCaTOp POTalifHOro TepMOCU(POHY-TIPOIYKT IIPU BUIIAPIOBaHHI XapyOBUX HEHBIOTOHIBCbKUX PiluH;
B CUCTEMI KOHJIEHCATOP PEKYIIEPATUBHOI CYMIapKU-AVCIIEPCHUI IIPOAYKT; IJIs1 BHYTPILIHBOI i 30BHIIIHBOI 3a1a4i
TEIJIONIEPEHOCY B CUCTEMi KOHJIEHCATOP POTALiMHOrO TEPMOCU(OHY — AUCIIEPCHUI NPOAYKT. O6'eKTamMmu
IOCJIiIKeHb € SIK BeCh TeXHOJIOTIYHUM JIAaHLIIOKOK BUPOOHUITBA I eHEPTrOEMHE BCTAaTKyBaHHS, TaK i IPOINYKTHU SIKi
00pO06ISIIOTECS. PO3IJISIHYTO XapaKTePUCTUKY HEHbIOTOHIBCbKUX XapuOBUX PiivH, AUCIIEPCHUX IIPOAYKTIB SIK
00'eKTiB LOCJIIPKEHHS], HABEJEHO ix kacudikalito. [171s1 1OCSATHEHHsI IOCTABIEHOI METH OOIPYHTOBAHO METOMMKH,
CTBOPEHO €KCIIEPUMEHTAJIbHI CTEHAU 117151 KOMILJIEKCHUX JOCIIIIPKEHD, TPOBELEHO €KCIIEPUMEHTAJIbHI JOCIIiI>KEHHS
Ta BU3HAYEHO BILUIUB PEXXMMHUX NIaPaMETPIB Ha KiHETUKY IIPOLECY: CYIIiHHS IUCIIEPCHUX TPOLYKTIB B
PEeKyIepaTUBHIl Cylaplli; BUNIapIOBaHHS HEHbIOTOHIBCHKUX PiIMH B TEPMOMEXaHIYHMX arperaTtax Ha 6asi
poTauiliHuX TepMOCU(]OHIB; CYIIiHHS IUCIIEPCHUX MIPOJYKTIB B TEPMOMEXaHIYHUX arperarax Ha 6asi porauiiiHux
TepmocudoHiB. [17151 TepMOOOPOOKY, KOHLIEHTPYBaHHS HEHBIOTOHIBChKUX XapUYOBUX PifliiH pO3p06JIEHO YCTAaHOBKY, B
sIKil1 eHeprisl 3ropsiHH ajJuBa epefaeThes 4O MPOAYKTY 32 JOIIOMOI0I0 POTaliiHOrO TepMocuOHYy. 1151 CUIIKUX
IIPOJYKTIB pO3pO0JIEHO PEKYIIEPATUBHY CYIIAPKY, B Kill €HEPTisl 3rOpsHHS aJuBa IePeHaeTbCs 40 MPOAYKTY 32
IOTIOMOTO10 ABO(a3HOT0 BUIIAPHUKOBO-KOHIEHCALiHOTO KOHTYPY. Lle 103BoJIsie MaKCMMalbHO IIOBHO
BHUKOPHCTOBYBaTY €HEPrilo [ajnvBa IIpu 3abe3leyeHHi eKOJIOTiYHOoi 6e3eKy IPOAYKTY. [J1s1 CUIIKMX ITPOYKTiB
PO3pO06JIEHO CYIIAPKY, B SKill €HEPrisl 3ropsiHHS NajauBa IEPeJAEThCs 10 NPOAYKTY 3a AOIIOMOIOK POTALiiHOTO
TepMmocuoHy. JOCIiIKEeHO KIHETUKY TPOLLECY CYLIiHHS JUCIIEPCHUX IPOIOYKTIB y CyMapLi Ha 6a3i poTaLiliHOIO
TepmocudOHy: BU3HAUeHO KoedillieHTH TeIIoBifnadi Bif KOHIeHcaTopa pOTaliiiHOro TepMOCudOHY IO IIPOAYKTY;
OTPMMAHO TEPMOTPaMH IIPM CYLIiHHI; KPUBI CYIIiHH; 3aJI€KHICTh TMTOMUX €EHEPrOBUTPAT Ha CYILIiHHA Bif,
TeMIIEpaTypH IOBEPXHi KOHJEHCAaTOpa Yy Cyllapli Ha 6a3i poTauiiiHoro repmocudony. [IpoBeieHO eKCIIepUMEHTH
Ha cTeH[i «PekynepaTuBHa cymapKay, Ha IKMi 6YJI0 J0aTKOBO BCTAHOBJIEHO TEIJIOOOMIHHUK [1J1s1 KOHZeHcaii
IIapu BoOJIOroro Nnositpsl. [IpoBeieHo y3arajbHeHHS! OTPUMAaHUX eKCIIEPUMEHTaIbHUX JaHUX Ta po3po06JeHo
METOJIMKHU 17151 PO3PaxyHKy Ta ONTUMi3allil po3po6JeHUX anapariB. AJITOPUTMHU PO3PaxyHKy po3po0JIeHUX anaparis
Ha IIPeJCTaBJeHi K CYKyIHICTh OKpeMUx 6J10KiB. Po3pobisieni Mmozeri peanizoBani Ha EOM. Po3po6sieni nporpamu
PO3PaxyHKiB MOXKYTb O6YTH BUKOPHUCTAHI SIK /171 MTOTJIMOJIEHHS aHai3y BHYTPILIHbOrO MeXaHi3My CyLIiHHS,
BUIIapIOBAaHHS TakK JJIs1 PO3PaxXyHKy [apaMeTpiB iHHOBalliIHUX CYIIApOK, alapaTiB 111 TepMoo6po6Ku. [TpoBeneHo
OLIiHKY €HEpPreTUYHOI €(PeKTUBHOCTI 3aCTOCYBAHHS CXEMHU i3 POTALiHUM TePMOCU(DOHOM Y JIiHil 3 BUPOOHUIITBA
TOMAaTHOI nactu. HaBeeHo onnc KOHCTPYKTUBHUX PillleHb 36pPHOCYIIAPKY Ha 6a3i TEpMOCUQOHIB, TPOILYKTUBHICTIO
6 T/rom, 3 TepMOCHU(POHHUM IAPOBUM MiflirpiBaueM 3epHa I TeIJIoreHepaTopoM, 110 3a6e3Ieyye eKOJIOTiYHO
6e3IeyHy TEXHOJIOTiI0 CyLIiHHS. BUTOTOBIEHO OCHOBHI BY3J11 JOCJiHOTO 3pa3Ky cymapku Ha 6a3i TC. [1puitHsTi

po6oui rinotesu NiATBepKyIOTbCS PE3yJIbTaTaMU BUPOOHUUYMX BUIIPOOOBYBAaHb PO3PO6JIEHOI iHHOBALIMHOI TEXHIKU.

2. In the dissertation work the task of creation of innovative energy-efficient equipment for processing viscous and
disperse products, development of methods of calculation and optimization of such equipment is solved and
solved. The methods of energy management conducted system research and installed energy-intensive objects of
food technology. The solution of tasks in the work was carried out according to the general scheme: "Physical and
mathematical model - experiment - integration and engineering method - creation of an experimental sample". As
a result of the complex of analytical, experimental and industrial studies, designs have been developed, the
influence of constructive and regime parameters on the kinetics of the process in innovative devices has been
determined: driers based on the rotation thermosyphons; evaporating apparatus on the basis of rotation
thermosyphons; recuperative dryers based on thermosyphons. In the paper, the representation of the structure of
the equations in the generalized variables for calculation for the calculation of: the process of heat transfer during
the evaporation of food non Newton liquid ; the degree of mixing of the grain layer, the coefficients of mass return,
the duration of the drying process of wheat, the specific energy consumption for drying in the recuperative grain



dryer; coefficients of mass transfer in a dryer based on rotation thermosyphons. The scientific bases are grounded,
engineering methodology, computer program for calculation, computer modelling and optimization are carried
out: a racing machine on the basis of rotation thermosyphons; recuperative dryer based on thermosyphons; driers
based on rotation thermosyphons. The functional scheme of the dryer on the basis of the thermosyphons, design
documentation (drawing) for the production of individual units of grain drying: a spray-dryer, a drying chamber, a
thermosyphon heater, was developed. The economic efficiency of using the developed innovative models of
technology and technologies at the enterprises of the branch is proved.
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