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B npoyeci pobomu xononnux sibpoexcmpaxmopie 6esnepepsroi Oii nio 6nAUEOM HU3LKOYACMOMHUX MEXAHIYHUX

KONUBAHb MPAHCHOPIYBAILHO-CENapPy8aALbHUX NPUCMPOi6 (Mapinok) é poboyomy 06 emi anapama ymeopioemucsi OCHO-
6HULL 060¢hA306UTL NOMIK, SIKULL MONCHA YMOBHO pO30umu Ha psio NOCAI008HO 3 €OHAHUX KOMIPOK. B makux ymoeHux
KOMIPKAX OKpPiM OCHOBHO20 NOMOKY YMBOPIOIOMbCSL 3ACMITIHI 30HU, 0e 3amPUMyEmMbCs YACMUHA cepedosuwd, 360POMHI
nomoxu ma oaunacu (Koau YacmurHa nOMoKy MUHAE 00 ’em KOMIpKU I 8iopa3y nonaoae Ha 6uxio i3 nei). Ilpu maxomy
BUHUKAE HEOOXIOHICMb SUSHAYEHHS XAPAKMEPUCTIUK HA36AHUX 2I0POOUHAMIYHUX CIPYKMYP, 3 MEMOIO0 3MEHULEeH s a60
noeHoI NiKei0ayii iX He2amueHo20 GNIUSY HA 2IOPOOUHAMIKY NpOYecy GYLIOMY — CROCODOM 6UOOpY IX ONMUMATLHUX
CNiBGIOHOWEHD W00 Pe3yIbMYIOUUX eheKmis.

Buxoosuu 3 aHaJli3’y EKCnepumenmaibHux ma meopemuiHux docnioxcensb Ol CKIAOAHHA MAMEMAmMU4Ho20 onucy
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2I0POOUHAMIYUHOT CMPYKMYpU 080(a308020 NOMOKY 6 KOJOHHOMY 8l0POeKCMpPaKmopi 3a OCHO8Y HAMU NPUUHAMO 6I00-
MU ONUC CMPYKMYPU KOMIPKOSII Modeli — 3 nocnioosHumu "0odasanusm — ycknaouwennam' it mamemamuyHumy onu-
camu "anomanoHux" cmpykmyp 3acmittHux 304 CnOCobOM CKIAOAHHIM MA SUPIUEHHIM GIONOBIOHUX PIGHIHbL Mamepia-
JIbHUX Oanauncie 0 ekcmpazenmy ma meepooi gasu ma Oisk yMO8 Npomuc-npsmo8ano20 pyxy mapiiox 8iOn08ioHo,
86epXx I GHU3.

Tlpeocmasneni ananimuuni OOCHIONCEHHSI CMPYKMYPU 2i0POOUHAMINHUX POOOYUX NOMOKIE 8 YMOBAX MEepoodaso-
6020 be3nepepenoo 8iOPoOeKCMpPazy8anHs 3 ypaxy8aHHaM WilbHOCHE 308HIUHIX dcepesl HAKONUYEHHSL YiTb0B020 KOM-
NOHEHMa HA OCHOGI KOMIPKOBOL MOOeL I3 3aCMIUHUMU 30HAMU. AHAIMUYHI pe3yTbmamu MOXCYymb Oymu 6UKOPUCMAHI
Ha cmaoii nPoexkny8anHs, KOHCMPYIOBAHHs 8iOPOEKCMPaKyiinol anapamypu ma npu po3e6 si3aHHi ONMUMI3ayitiHUX 3d-
oau.

The main two-phase flow, which can be divided into a number of series-connected cells, is formed in the process of
operation of a columnar vibration extractor under the continuous exposure to low frequency mechanical vibrations of
transport and separation units (plates) in the working volume of the device. Stagnant zones are formed in such
conventional cells, where the part of the medium, backflows and bypasses (when the volume of the flow passes the cell
and immediately gets on the way out of it) are held. Therefore, it is necessary to determine the characteristics of these
hydrodynamic structures in order to reduce or eliminate their negative impact on the hydrodynamics of the process as a
whole. This can be done by selecting the best ratio as to their resulting effects.

After the analysis of experimental and theoretical data on mathematical description of hydrodynamic structure of
two-phased flow in columnar vibration extractor, we chose the description of the structure of a cell model, that is, with
successive "addition — complication”, its mathematical descriptions of "abnormal” structures of stagnant zones means
of generating and solving the equations of material balances for an extractant and solid phase and for the conditions of
the opposing motion of plates up and down.

Presented analytical studies of the structure of hydrodynamic workflows in terms of solid phase extraction
continuous vibration considering external sources of accumulation density target component-based model of the collar
stagnant zones. Analytical results can be used at the design stage, construction of vibration equipment and extraction in
solving optimization problems.

Karwu4oBi ci1oBa: MaTeMaTHYHA MOJENb, CTPYKTYpa ITOTOKIB, 3aCTiliHa 30Ha, KOMIpKOBa MOJEIb, BiOpoekcTpary-
BaHHsI, PO3MO/IIIEHHS PEYOBUHH.

Keywords: mathematical model, flow structure, congestive zone cellular model, vibration extraction, distribution
of matter.

Po3pobnenHst HOBOI BUCOKOE(EKTHBHOI EKCTPAKIIHHOI anapaTypy Ha OCHOBI BUKOPHCTaHHSI HU3bKOYaCTOTHHUX Me-
XaHIYHUX KOJIMBaHb B NIEBHIHM Mipi BiJI3ePKAIOE O/INH 13 OCHOBHHX aKTyaJIbHUX HAIPSMIB YIOCKOHAIECHHSI BUPOOHUYOT
0a3u mepepoOHUX ray3ei mpoMHuCIOBOCTI. [Topsa i3 3araJbHUMHU 3aKOHOMIPHOCTSIMY, 10 XapaKTEePU3YIOTh iHTCHCHUB-
HICTh MacCOOOMIHY B KCTPAKI[iHINA anaparypi, CyTTEBY POJIb Billirpa€ KOHCTPYKTUBHE OQOPMIICHHS TPOIIECy, sKe (o-
pMy€e TEBHI TiiponuHaMidHi OCOOIMBOCTI HOro IMpoBedeHHs. ToMy, Uil BCTAHOBJICHHs, OOI'PYHTOBAHOTO B 3aJaHUX
TEXHOJIOTIYHUX MEXax 3B 3Ky MK KOHCTPYKTUBHHMH Ta TEXHOJOTIYHUMH MapaMeTpamMH Ipolecy, epeKTHBHIUM Me-
TOJIOM € 3aCTOCYBaHHS aHAIITUYHOI TEOpii CTPYKTYpH MOTOKY, 110 BU3HAYAE XiJ| TEXHOJIOTIYHOrO MPOIIECy B anapari B
uinomy [1,2].

Jlis onucy TiapoaUHAMIKK HaWOUIBII MOMIMPEHUMH MOJEISMU CTPYKTYPHU MOTOKIB arapariB € MOJIENI 1/1eajIbHOr0
BUTICHEHHS Ta iJiea]bHOro nepeMimyBanHs. OHaK, B pealbHUX yMOBaX IMOTOKH (pa3 HIKOJIM HE BiJIIOBIAIOTH MOBHIC-
TIO iZIeaTi30BaHOMY CTaHy, — 3ajiada MoJjsirae y BCTAHOBJICHHI peastiil TipoMHaMIiKH ITOTOKIB, OCOOJIMBO B anaparax 3
PO3BUHYTOIO TypOyiizamiero (a3. OCHOBHA CKJIATHICTh MOJIATAE B OMUCI 3aKOHOMIPHOCTEH CTPYKTYPH IIOTOKY, CTBOPE-
HUX MOUIMPEHHSM HECTAI[lOHAPHUX 3HAKO3MIHHUX CTPYMEHIB - IMITYJIbCIB, TeHEPOBAHUX BiOPYIOUMMH IEPErOPOAKAMHU
(TapimkaMu) 31 CTPyMHUHHHMU €leMeHTaMHU. Tak, y MOpOKHUHAX CTPYMEHEBHX E€JIEMEHTIB Ta B OKPEMHUX 30HaX MiXKTa-
PLIOYHOrO TPOCTOPY BinOYBaIOThCs CKIIAAHI TiIPOAWHAMIYHI SBHIIA, 110 POOJISTH ICTOTHUH BIUTMB HA BHXIJHI Xapak-
TEPUCTUKH arapara. 3po3yMijio, TOYHHH OOJIIK BCiX peajbHUX SBUIL, CYNYTHIX (YHKIIOHYBaHHIO CTPYMHHHOT'O BiO-
PpoIepeMilTlyBaJIbHOTO MPHUCTPOLO, MIPEACTABIISE IPAKTUYHO He3/iicHeHHe 3aBaanHHs. OfHaK, Ha MiJICTaBi eKCIIepUMEH-
TANbHUX Ta AHATIITHYHUX JOCII/PKEHb MO)KHA JaTH PsJi PEeKOMEHJalid 1Iof0 BUOOPY T€OMETPHYHMX IapaMmeTpiB
€JIEMEHTIB TapiJIOK, JOCTATHIX JUIsl IIPAKTUYHOTO BUKOPUCTAHHSI.

AHaNITUYHUHA OMKUC CTPYKTYPH ITOTOKIB PO3JISIAABCS ISl KOHCTPYKIIT MIOTHOTO BiOpoekcTpakTopa Oe3nepepBHOT
i1, moKka3aHoro Ha puc. 1. B ocHOBI TpaHCHOPTYBAIBHOI 3/IaTHOCTI BiOPOEKCTPAKTOpa JeXKATh MEXaHI3MH PO3/IIICHHS
(a3 nornepeyHUMH BiOPYIOUNMH MEPErOpPOIKaMH, SIKi CEKIIOHYIOTh BIOPOEKCTPaKTOp, 3aJHIIAl0YH MOXKIIMBICTh 3 pi3-
HUM TiIpaBJIiYHUM OIIOPOM HPOHUKHEHHsI TBepI01 (a3u uepes ix sxuBuid nepepis. L{i egekTn TOMOBHIOIOTHCS MEXaHi3-
MamH (ikcanii (HaKOMUYeHHsT) BUAIICHOT TBepAOoi a3y Ha MOBEPXHI TapiJIOK Ta B MIKTapiIOYHOMY HPOCTOpi Ta i mo-
JTAJIBIIOTO MEPSHECEHHs B 30HY JIii HACTYMHOI Tapiiku [3,4,5].
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VY peanpHHX yMOBaX 4acTKa HAJUIUINKY ocaiy, 3adik-
Ekcrparent COBAHOT'0 Ha TapiJilli Ta y MIXKTAPLTIOYHOMY MPOCTOPI MOXKE
TIIIOTETUYHO PO3MIISAATHUCH SIK TaKa, IO MPOTATOM IIEBHOTO
MPOMDXKKY Yacy 3HaXOOWThCS Y 3acTiiHii 30HI. ToOTo,
BCTaHOBJIEHI B OTBOpax J>KUBOTO Iepepi3y Neperopoaku
HacaJK 3 PI3HUM TiJIpaBIiYHAM ONOPOM Y HPOTHIIEKHHX
HaNpsIMKax pyXy CTBOPIOIOTH Pi3HY PYWIHY CHIy (QUIBT-
pyBaHH i, K pe3ysbTaT, — Olble HArpOMaHKEHHS 0cay
TBepoi a3y Ha OHOMY 3 OOKIB (DiTBTPYBaJIBHOIO €IeMe-
HTa TIEPEropoJKH, IO NPHU3BOAUTH O TPAaHCIIOPTYBAHHS
TBepzoi (a3u 1o BUCOTI anapara.

VYTBOpenuit map TBepHoi (azu y MIKTapiIOYHOMY

MIPOCTOPI MEPEMIIYETHCS 3aBASKUA MOCTIHHOMY HaMUBaH-
HIO HOBHX IIapiB Ha nepudepii 30H Jokamizamii myabcyro-
yux crpymeHiB (puc.l). Taki mapu craroTh elneMeHTaMu
«TIPUPOTHBOr0» CEKI[IOHYBaHHS po0OOYOl 30HM amapara
(30HM BUTICHEHHS), 110 Y CBOIO YEPry CYTTEBO 3HIKYE 3a-
rajibHe I103/I0BXKHE TePEMIlIyBaHHS B arapari.
§ Excrpaxr Tak, mynecyrodi CTpyMeHi (OPMYIOThH IICEBIO3PiIKe-
HUH CTaH CHCTEMHU B 30HAX KOJIMBAHHS TapiIKU B 3aJI€KHO-
CTi Bijl MapaMeTpiB KOJIMBaHb: AaJbHICTh PO3IOBCIOKEHHS
CTpyMeHIB — (DOPMYE CTPYKTYpY TiIPOAUHAMIYHUX MOTO-
KiB (piBeHb I103/I0BXXHBOTO IEPEMIIIyBaHHs), CTYIIHb iX
TypOyJi3alii B 30Hi KOXXHOI Tapiky, CTBOPIOE Pi3HI yMOBHU
B3aemoyii (a3 - MONEKyJISIpHY, KOHBEKTHUBHY 1 TYpOYJICHTHY
dysii.

Ha meprromy erami aHagiTHYHUX JOCHTIDKEHb ITOIEpe-
JTHBO OyJla IPUIHATa KOMipKOBa MOJEINb arlnapara i3 3acTiiHuMu 3oHaMHu. [Ipu 11boMy, OIiHKa CTPYKTYpPH MOTOKY Iie-
pendavae Taxi NPUITYIIEHHs: KOHIEHTpAIlisi Tpacepa MOoCTiiHa B JaHOMY IepeTHHi 1 11 3MiHa € Ge3nepepBHOI0 (QyHKITI-
€10 KOOPJIMHATH BiJICTaHi; Koe(illieHT IT030BKHBOT0 MTepeMilllyBaHHs i 00'€eMHa MIBHAKICTh IOTOKY HE 3MiHIOIOTHCS 110
JIOBXKHHI ¥ TIEpETHHY KaHaJy.

[Tix wac poboTn anapara 3arajJbHUN POOOYMH MOTIK YMOBHO ITOMIEHO HAa PsJ MOCIIAOBHO 3’€THAHUX KOMIipOK.
[Mpunycrumo, 1o B IUX yMOBHUX KOMipKaX yTBOPIOIOTHCS 3aCTiiiHi 30HHU, B SIKUX 3aTPUMYEThCS YaCTHHA CEPEOBUILA,
3BOpPOTHI MOTOKM Ta Oaimacy (KOJM YacTWHA MOTOKY MHUHAE 00’€M KOMIpKH 1 BiJpa3y momnajgae Ha Buxij i3 Hei). [Ipu
TAKOMY BUHUKA€ HEOOXiIHICTh BU3HAYECHHS XapaKTEPUCTUK Ha3BAHUX TiJPOJMHAMIYHHUX CTPYKTYp, 3 METOIO iX 3MEH-
nieHHs1 abo MOBHOI JIKBialil, clocoOoM BHOOPY ONTHUMAaIbHUX 3HAYEHb XapaKTEPUCTHUK, sIKi BIUTUBAIOTH HA TiAPOJU-
HaMIKy TpOIIeCy.

Po3mipu 3acTiliHUX 30H, 3BOPOTHUX Ta OAMIIaCHUX MOTOKIB BU3HAYAIOTHCS CKJIAJIAaHHSM Ta BUPIIICHHSM BiJIIOBiI-
HUX PIBHSIHb MaTepiaIbHUX OaJaHCIB JIs €KCTPAreHTy Ta TBepaol (asu.

B 3aranpHOMY BHUNaAKy OCHOBHI PiBHSIHHSI KOMipKOBOI MOJENi 3 3aCTiHHUMU 30HaMH (JUIsi i-TOi KOMIpKH) 32 pif-
Koo (hazoro (puc. 2) MalOTh BUTIIS;

Pociunpa cuposuna |
At

Puc. 1 — Cxema yTBOpeHHsI pyXOMHUX IIAPiB TBePaOi
¢a3zu y mixkrapisikoBoMy npocTopi po6o4oi 301 ana-
paTa nig yac nporurtediiHoro po3ainenns ¢gas3y
BiOpoekcTpakTOpi Ge3nepepBHOi aii: 1 — kopmyc;

2 — 3aBaHTaKyBAJIbHUM NpUCTpii; 3 —
BiOpoTpaHcnopTyBaabHA Tapiika; 4 — 30Ha
TCEeBAO3PiAKeHHS; 5 — pyxoMuii map TBepaoi pa3n
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drt 5 (1)
dCI,Z,i -0 .C 5 .C
VZ,i ’ — = Q1 g T Q1 Y
drt
ge 0<t<T — moToyHui yac nepeOyBaHHs iHIUKaTOpa pinkoi dasu B Komipwi, ¢; V;,, V,, — 00’eM, BiamnoBiaHo,
MIPOTOYHOI 1 3aCTIHHOI 30HHU i-TOI KOMIipKH, M’ C 11:» C o, — KOHIIGHTpAIlis iHAUKATOpa, BiAMOBIAHO, B MPOTOYHIH i

3acTiitHiil 30Hi i-TOi KOMipKH, KI/M’; O, — 00’eMHa IIBHUAKICTh TIOTOKY B HANPSMKY 3aCTiliHOi 30HM 1 Ha3an, M/c.

Q/ = ﬁ/,f : Q/ (2)
ge 0<PB,; <1 — yacTka 00’€MHHMX BUTPAT OCHOBHOT'O IIOTOKY, SIKOFO OOMiHIOIOTBCS MPOTOYHA Ta 3acTilfHi 30HH PoOO-

4oro 00'eMy amapara.
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B 3aranpHOMY BHIaJIKy OCHOBHI PiBHSHHS KOMipKOBOI MOJIENi 3 3aCTIHHUMHU 30HaMu (JIIst i-TOI KOMIpKH) 3a TBEp-
noro (hazoro (puc. 3) MarOTh BUIIIS;

dccli g X
Vl,i ’ — =0, 'Cc,l,i+1 -0, 'Cc,l,i + Qc,i 'Cc,z,i - Qc,i 'Cc,l,i;
dCc,Z,i 3 3 ’
VZ,i T T Qc,i 'Cc,l,i - Qc,i 'Cc,z,n
drt

Hayxogi npari, Tom 80, Bumyck 1 95 Scientific Works, Volume 80, Issue 1



Odecvbka HAYIOHATbHA AKAOEMIst XAPHOBUX MEXHONI02IT

MOJAEJIOBAHHSA KOMBIHOBAHUX ITPOLIECIB IIEPEHOCY.
ONTUMIBALIA OBJIATHAHHA TA CUCTEM

ge 0 <t <7 — morouHuil yac nepebyBaHHs Tpacepa TBepaoi (asu B Komipi, ¢; V;,
C

c,2,i

V,; — 00’€em, BiNOBiNHO, MPO-

TOUHOI i 3aCTilHOT 30HM i-TOi KoMipkn, M°; C. — KOHILIEHTpAIlisl Tpacepa, BiANOBiAHO, B IPOTOYHIH 1 3acTiiHIN

c,l,i?

30Hi /-TOT KOMipKH, KI/M’; Q. — 00’eMHa MIBUIKICTh MOTOKY B HANPAMKY 3aCTiHHOI 30HH 1 Ha3al, M/c.

Qc,i = Bc,i : QL’ (l 8)
ge 0<PB,, <1 — yacTka 00’€MHHX BUTPAT OCHOBHOT'O IIOTOKY, SIKOFO OOMiHIOIOTBCS MPOTOYHA Ta 3acTilfHi 30HH PoOO-

4oro 00'eMy amapara.

’ ¥ " ¥ -
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Puc. 3 — ITapameTpuyHa cxeMa 10 po3paxyHKy KOMipKoBOi MojeJIi i3 3acTiliHUMU
30HaMH 3a TBepaoIo ¢azo
AHAJIOTIYHO, BUKOPUCTOBYIOYH BUKJIAJICHY BHIIC METOIHMKY, OTPHMAEMO KIiHIICBY MATPHIIIO JIO0 PO3PaXyHKy MOMENI
13 3aCTIHHUMHU 30HAMH 3a TBEPIOO (Pa30ro

O, P, 0 0 .. 0
0 0, P, 0 .. 0
A= 0 0 Q, P, .. 0| (19)

0 0 0o 0 0 Q,

Jlst imeHTHGIKALIT Ta ONTHMI3AIli OTPUMAHKX 3HAUCHB IMapaMeTpiB MaTeMaTHIHUX Monenei (16) Ta (19) Oyna po-
3po0biieHa nporpama po3paxyHky B makeri MATLAB (puc. 5). Takox Uit CIIpOIIEHOrO BBEJACHHS MOYATKOBUX Mapame-
TPiB Ta JII HAOYHOTO 300payKEHHS PE3yNIbTATIB PO3PAXyHKIB OYyII0 CTBOPEHO BIPTYalbHHI TPEHaXKep, FOJIOBHE BiKHO
SIKOT'0 300pakeHe Ha pHC. 5, a BIKHO HaJAIITYBaHb — Ha pHC. 6.
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Puc. 5 — 3aranbHuii BUIJISI FOJIOBHOI0 BiKHA BipTyaJIbHOT 0 TPEeHaKepa

Haykogi npami,Tom 80, Bumyck 1 96 Scientific Works, Volume 80, Issue 1



Ooecvra HayioHanbHA aKA0eMisi Xapuo8UX MexXHON02il

MOJAEJIOBAHHSA KOMBIHOBAHUX ITPOLIECIB IIEPEHOCY.
ONTUMIBALIA OBJIATHAHHA TA CUCTEM

o AlueeuHan MOAENb C 3ACTORHBIMM 30HaMK - =

WMAeHTHHUKALMA HEMZBECTHHX NApAMETPOB AYEEYHOH MOAENM C 3ACTOAHBIMY 30HAMK
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Puc. 6 — BikHo HajamTyBaHb Ta BBeJIeHHSI BXiJTHMX JaHUX BiPpTyaJIbHOT 0 TPeHa:Kepa

CrBOpeHa 3a BiANOBITHAM aJITOPUTMOM Nporpama po3paxyHKiB peaslizoBaHa 3a jgornomoroto nakera MatLAB i no-
3BOJISIE BU3HAUYUTH PO3MO/LT KOHIIEHTPalill €KCTPAaKTHBHOI PEYOBMHH 33 MPOTOYHUMH 1 3aCTIHHUMHU 30HAMH OKPEMO 110
KOXKHIH (ha3i B yaci, a TAKOXK y KokHIN koMipiii. Ha puc. 7, 8 1 9 sk npukiaa 300pakeHO pe3yabTaTh JaHOI IPOTPaMH.
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Puc. 3 — BmicT eKcTpaKTMBHUX Pe4YOBHH B MPOTOYHHUX 30HAX pigkoi ¢da3n
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Puc. 4 — BmicT eKcTPAKTUBHUX PeYOBMH B IPOTOYHUX 30HAX TBepAol ¢hazu
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Puc. S — BmicT ekcTpaKTUBHUX PEYOBHH B n-iii Komipui

BucnoBku. B pe3ynbraTi aHATITHYHHUX JOCIIPKEHb CTPYKTYPH T1IpOJUHAMIYHUX poOOYMX MTOTOKIB B YMOBax TBe-
paoda3HOro HENEePEPBHOrO BIOPOSKCTparyBaHHs 3 ypaxXyBaHHSIM IIUILHOCTI 30BHIIIHIX JPKEPET HAKOIMMYCHHS IiJTHOBO-
IO KOMIIOHEHTa Ha OCHOBI KOMIpKOBOI MOJIENTi i3 3aCTiHHUMH 30HAMH, OTPUMAHO BiMOBIIHI MaTeMaTHYHI MOJIEII, SIKI

MOXYTb OyTH BUKOPHCTaHIi Ha CTaJii MPOEKTYBaHHs, KOHCTPYIOBaHHS BiOPOEKCTPAKIIHHOI arnapaTypy KOJOHHOTO THUITY
Ta MPH PO3B’sI3aHHI ONTHMI3alliHHUX 33a4.
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Y pobomi nposedeno imimayiiine MoOen08anHs npoyecy iHppauepeoHo2o Kicaperts Oipuimexcie 3a UKOPUCTNAH-
H5L IPOZPAMHO20 KoMNJeKcy Vensim, wjo peanizye cucmeMHO-OUHAMIYHY MEXHON02II0 NOMOK08020 muny. Bukopucman-
H5L CUCTNEMHO-OUHAMIYHO20 MOOCTIOBAHHSL YMOJICTUBTIOE NOBHY MA AKICHY OYIHKY 6NAUSY MAKUX hakmopie, K Koeiyi-
€Hm 6i00UBaUA, NOMYNCHICMb ANAPamy, YiHa eleKmpoeHepeil, Ha Xapakmep ma 3Ha4eHHs eUXIOHOI (YHKYil, moomo
peanizayiio Oipumexcy, a maxkodc sapmicme sumpaueHoi erexkmpoenepeii. B imimayitiniti modeni 0ocnioicysascs
6NIUB HAAGHOCTI 8i0OUBAYA NPOMEHEeB8020 NOMOKY 6 anapami iHpPavepeoHo2o dHcapeHHs Ha 8uUXi0 npooyKmy ma Gu-
mpamu enexmpoenepeii. Ilpoghine peprexmopa 3abe3neyye pignomipHe ONPOMIHEHHs NPUUMAYA ONYKI020 nepepisy,
mobmo 6igumexcy. Buxopucmanns 6 anapami 6i00u8aua npomeneeo20 NOMoKY npu3600ums 00 30LIbULEHHS BUXOOY
npoodykmy Ha 20 %, cxopouenns mepminy scapenns Ha 40 %, ckopouenus eapmocmi enekmpoenepeii na 35 %. Buxo-
pucmants cnpo@inbosanux iobusauis, sKi 3ade3neyyioms PIBHOMIDHE ONPOMIHIOBAHHS ONYKI020 MENIonpuumaid,
HOKpAWye Opeanoienmuyti 61Acmueocmi npooyKyii ma nioguwye enepeoepexmusHicms iHpavepeono2o o6naonanms
xapuogux supoonuyme. Excnepumenniyganns 3 imimayiinumu MoOeusimMu npoyecie meniosoi obpobxu Hadac cucmemme
niotpynms 01 inmencu@ixayii ma onmumizayii npoyecié ma 00JAOHAHHS XAPUOBUX SUPOOHUYMS.

Simulation process modeling of infrared steaks frying using the software package Vensim, that implements the sys-
tem-dynamic technology of streaming type, is carried out in the work. The use of system-dynamic modeling makes it
possible to complete and qualitative assessment of the impact of factors such as reflector coefficient, power unit, elec-
tricity price, to the nature and value of the output function, i.e. the realization of steak, and the cost of electricity con-
sumed. The effect of the presence of a radiant flux reflector in the infrared frying apparatus on the product yield and the
cost of electricity, was investigated in the simulation model. The profile of the reflector ensures a uniform irradiation of
the receiver’s convex cross section, i.e. steak. The use in the apparatus of the radiant flux reflector causes to an in-
crease in the product yield of 20 %, reduction in the cooking period 40 %, reduction in the cost of electricity by 35 %.
Exploitation by profiled reflectors that provide uniform irradiation of the convex heat receiver improves the organolep-
tic characteristics of the product and increases energy efficiency of infrared food production equipment. Experimenta-
tion with simulation models of thermal processing provides a systemic basis for intensification and optimization of pro-
cesses and equipment for food production.
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