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Jlo ocHosHux HedoiKie crmanOapmuux ainil 2iopamayii GIOHOCAMbCA BUCOKA eHEPOEMHICIIb, BEAUKA BUMPAMA
XOJI00HOT 800U I nApU, WO 38'A3AHO 3 BUKOPUCMAHHAM CENnaApamopie, a MmaKoic HCOPCMKUM MeMNepamypHuMi pe-
alcumamu cywinus gocgoninionoi emynvcii. Li ninii ne 3a6es3neuyroms epexmusHicmo npoyecy 6 yilomy uepes
BUCOKULL 3ATUUKOBULL 3MICT (Yo Cconinidie 6 ol i HU3LKOI XapU080i YIHHOCMI 00epICY8anUX ochamuonux Kouye-
HMPamis YHACIOOK 6NIUGY NEPEKUCY BOOHI0, 3ACMOCO8Y8AHOL OJisl 3HebapenenHts. [[isl YCYHeHHs yux HedoaiKie 010
3anpPoONOHOBAHO GUKOPUCMAHHSL eeKMPOMASHIMHUX N0 68 npoyeci cidpamayii onil.

B oaniii pobomi 3anponorosarno indcenepHi Memoou po3paxyHky npoyecy ciopamayii npu oopodyi onii erexm-
pomacnimuumu xeuasimu. IIpoeedeno mooenrosanns npoyecy.

Buxopucmosyrouu memoo ananizy posmipHocmeil, Ompumano KpumepiaibHe pPIGHAHHA OISl PO3PAXYHKY NPOOY-
KmugHocmi ycmamxkysanus. IIposedeno y3azanbHeHHsA eKCnepumMeHmanibHux OaHux OmpUMAaHux 6 pe3ynomami 0oc-
JOHCeHD.

Pospobneno aneopumm po3paxyHky cmenenesux nOKA3HUKIE Ma KOHCMAHM 8 PIGHAHHI Y Yuciax noodibHocmi,
AKull peanizosano y cepedosuwyi Microsoft Excel. Busnaueno cmyninb 6nIu8y HANPYHCEHOCI MASHIMHO20 NOIA HA
npoyec ciopamayii. Bpaxosano 3anedcums Koe@iyicnmy maconepeoayi 6i0 3minu memnepamypu. 3 ompumanoco
DIBHAHHA 8 YUCIAX NOOIOHOCMI PO3PAX08AHO PAO MeopemuyHux 3naveHs yucia Cmanmona ma nopieHAHO 3 eKche-
PUMEHMATIbHUMU OAHUMU.

Busnaueno posbiscnicme midic po3apaxyHkosumu ma ekcnepumeHmaibHumu oanumu 6 medicax 18%. Ompumane
PIBHANHA 0d€ 3MO2Y pO3PAX08Y8amu 00’€M YCMAHOBKU Ma WEUOKICMb NPOMIKAHHS NPOYECy, 3a0al0HUCh PIZHUMU
DEACUMHUMU NAPAMEMPAMU: HANPYICEHICIIO MASHIMHO20 NOIA, MEeMNepamypoio.

KurouoBi ci1oBa: rifgpataiis, elIeKTPOMAarHiTHE TI0JIe, TeMIIepaTypa, OJisl.

Beryn. Bkpait 6axxano BxuBaTH B 1Ky, 3 (i3i0I0TIYHOT TOUKH 30Dy, Ol 3 MAaKCUMaJIbHUM BMicTOM (ocdorimi-
JiB. 3MiHCHUTH MPAKTHYHO 1€ HE BJAETHCS, TOMY 1110 (pocdominiu, sKi JIErKO PO3UMHSIOTECS B OJIISIX IIPU TEMIlepary-
pax ix onmepskaHHS, HaJaJli MUMOBUIBRHO 3 HUX BHIUISIOTHCS TPH OXOJIO/DKEHHI. 32 paXyHOK MPOTIKaHHS iHTEHCHBHUX
OKHCHHUX, (PEPMEHTATUBHUX 1 TIIPONITHYHUX MPOIECIB YTBOPIOETHCS OCAI, IO IBHUIKO ICYETHCS. Y TMpoIieci BUPOOHH-
IITBA 1 IepepOOKH COHSIIITHUKOBOI OJTii, BPAaXOBYIOUH I1€, SIK TIPABHLJIO, Ti IMIAI0Th YacTKOBIM a00 TOBHIH padinari. [1].

AKTyadbHicTb. Y Mepexax CyCHiTBbHOTO i JIETHIHOTO XapuyBaHHS 301IBIIYETHCS 3PICT CIIOKUBUOTO TOMHUTY
Ha pociuHHI oii y (hacoBaHOMy a00 He(acOBAHOMY BHTJISINI, Y TOMY YHCHI JUIs TOMAITHBOI KylniHapii. OmHiero i3
CaMMX aKTyaJbHHX 3a/lad B YMOBaX PHHKOBOI €KOHOMIKH, 3JIMIIAETHCS TiABUICHHS KOHKYPEHTO3/1aTHOCTI BITUM3HS-
HUX BUIIB POCIMHHUX OJIiH Ta iX SKOCTI, 8 TAKOXK JOCSITHEHHS BUCOKOI CTAOLIHHOCTI Ta MiJBHUIIEHOI 010IOTYHOT 1iH-
HOCTI, sIKi HE BTPAYalOThLCs Y TIPOIIeCi TpUBAIOTO 30epiransst [2].

Amnauri3 JiTepaTypHuX jKkepedt. JlitepaTypHuil OrJisiy MoKasas, MO PsA BYCHUX PO3IIIIAIN ITUTAHHS BUBYCHHS
BIUIUBY Pi3HOTO poay (i3MYHMX IOJIB IPH OYKMCTII POCIMHHMX OJIiH, 1O HUX BIHOCSTBCS HACTYIHI pOOOTH, SIKi
MpoaHaTizoBaHi HYk4e. Buuatoun HaykoBi mpari Elena Rosello-Sotoa Ta J.Barbaa [3, 4] - ae posrisgaerbest HOBE
TIOHSATTS BWJIYYCHHS CYMYTHIX JOMIIIOK 3 COOOCTOKIB i IMOOIYHMX NMPOJYKTIB, SIKI OTPUMYIOTHCSI B IpOIECi BUPOO-
HHULTBa OJMBKOBOI oiii. HaBeeHo BruryueHHs mosideHoIiB, JKUPHUX KUCIIOT, OApBUCTHX IMIrMEHTIB Ta iHIIUX eJle-
MEHTIB 3a JIONIOMOTOI0 BHKODUCTaHHS €JIEKTPOMAarHiTHUX iMmysbciB. Haxkanb y maHoMy BHNAIKy 3acTOCYBaHHS
€JIEKTPOMArHiTHOTO I10JIS1 HE BUKOPUCTOBYETHCS [UISl OYMCTKH FOTOBOTIO MPOAYKTY. HaTOMICTh y HAyKOBHX Mparsix
Isabel Odriozola-Serrano [5] HaBeAeHI EKCIEPUMEHTANBHI TOCTITU, 32 JOIMOMOTOI0 SKUX, BHUSBWINA MO3UTUBHUI
BIUTMB IMITyJIbCHUX €JIEKTPUYHHX IIOJIIB JUISl PI3HUX TEXHOJIOTIYHHMX IPOIECiB Y Xap4uoBiil mpomucioBocti. OCHOBHa
yBara mnpujiJieHa TOMY IO, IIi TEXHOJIOTII € IIHHUM IHCTPYMEHTOM, 32 IOTIOMOTOIO SIKUX MO€ TOJINIINATUHCh DYyHK-
IOHAJTBHICTh, EKCTPATryEMICTh 1 BUBITBHEHHS I[IHHUX XapYOBUX PEUYOBUH, a TAKOXK CTAIOTh 010OCTYITHUMHU MiKpOe-
JIEMEHTH 1 KOMIIOHEHTH B Pi3HOMAaHITHUX XapUOBHX MPOAYKTax. THM maue, 3Ba)Kalouu yBary Ha Te, [0 BCTaHOBIIE-
HO MO3UTUBHUH €(PEeKT BiJ] BUKOPUCTAHHS €JEKTPOMArHiTHUX IHTEHCU(IKATOPIB, Y HAYKOBIH Tpalli He HABOIUTHCS
3aCTOCYBAHHS IMX ITOJIiB MPH OYHCTII POCIMHHUX OJiil. BuBuatrounm poboty Mahni¢-Kalamiza S [6], 6aunmo, 1110 B
HIl TPEICTaBICHO TIepeBary BUKOPUCTAHHS €JIEKTPOMArHITHUX TIONIB HaJ| TEXHOJIOTISIMH 3 TEPMIYHUMH IHTEHCHU]i-
KaTOpaMH, SIKi CTaHIAPTHO BUKOPHUCTOBYIOTHCS IIPH 00pOOIIi XapyOBUX NPOJYKTIB PiJMHHOTO ITOXOpKeHHS. OCHOB-
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Hi pe3yabTaTH Oy y3arajbHeHi, Ta BUCBITJICHI y paMKax iHTerpoBaHoro npoekry FP6 €C «NovelQ», BiH BUCBIT-
JIFOE BIDIMB €JICKTPOMATHITHUX ITOJIB HA OCHOBHI CKJIQJOBUX, SIKi BIUTUBAIOTH HA BIIACTHBOCTI PCUOBHH, periaMeH-
TYIOi SKICTh MpoayKIii. He 3Bakarouu Ha 11e, TOCHIIN HABEJACHO IS HE B’ SI3KHX PIIUH, SKUMH HE € POCITUHHI OJIii.
Posrnsmatoun po6oty A. A. Netreba [7], ae nmpencTaBieHo SBHIE €ISKTPONopaItii, ke 0yJIo OTpUMaHO 3a IOTIOMO-
TOI0 BUKOPHCTAHHS IMITyJIbCHUX EJIEKTPUYHUX IOJNIB MPHU BIUIMBI HA Xap4yOBi TKAHWHH, 1I€ TPH3BOAMIIO 10 HOKpa-
MICHHS 3B'sS3KiB MK BHYTPIIIHIMA Ta 30BHINIHIMH KIIITHHAMH 32 JOMOMOTOI0 BMICTY iX OOOJOHKH, IO JO3BOJIHUIIO
iHTeHcH(iKyBaTH Tpoliec yTBOpEHHS Koaryisiii. L{i mocmiay mpoBOAMINCH HE TSl BUJAICHHS CYITyTHIX PEYOBHH 3
oJTii, a 3 METOI0 MPUCKOPEHHS MPOIECY JIbOJA0YTBOpeHHA. CIHpaloYiCch Ha BUBYCHI HAYKOBI JOCIHIIKSHHS MOXHA
MPUITYCTUTH, 0 BUKOPUCTAHHS EIEKTPOMATHITHOTO IOJISI TO3BOJIMTH CIIOCTEPIraTH iHTEHCH]IKAIIiI0 Mporecy Koa-
rynsiii npu BUaaeHi GocdomimniaiB 3 ol pOCIMHHOTO MOXOIHKEHHS.

Meta gociixkeHb. 3a JOMTOMOTOI0 TEOpii MOMIOHOCTI OTPUMATH KpiTepiajbHE PIBHAHHA JUIS y3araJbHEHHS
pe3yIBTATIB SKCIICPUMECHTATBHUX JTOCTIKCHD 1 MIPOBECTU MOPIBHSIHHA OTPUMAHUX CKCIICPHUMCHTAIBHHUX JaHUX Ta
TEOPETUIHHX PO3PAXYHKIB MPOLIECY BUAATCHHS POCHOIIMIAIB 3 POCITUHHHX OJIiH.

Pe3yabTaTH Aociimkedb. [aparamis - 1ie 7ogaBaHHS Y OJIii BOJW 9H CITAOKOTO COJIEHOTO PO3YHHY 3 HArpiBOM
10 55-60 °C. 3a 1ormoMororo rigpaTariii pe4oBHHH sIKi YTPUMYIOTh (hocOp KOaryIoTh 1 MOXKYTh OYTH BHUAAJICHI.

PosristHeMo miporiec rigparariii Sk crarioHapHuil MacooOMinHu# (puc. 1).

EnexTpomaruithe moie

YV v by

Omnis+dochaTunu Bonat+docharuau
—>
Bona Omist
I\ —

Puc. 1 — ®izuuna cxema npoiuecy riaparamii mpu o6poodui e1eKTPOMATHITHUMH XBHJISIMH

IIpu 3MmimyBaHHI BOAW 3 OJi€I0, MIKPOIUIACTIBIlI 3YiTUTIOIOTHCS, 3aXOIUTIOIOYH JOMIIIKH 1 BOJY, 1 YTBOPIOIOTh
KOAryJIAIiiHy CTPYKTYpY Y BUTJISII BEJIUKUX IJIACTIBIIIB.
OCHOBHHMM MOKa3HUKOM TaKOTO TIPOIleCy Oy/e NesaKkuii 00’ eMHU KoedillieHT Macomepeaadi:

M
Vea-AC’

Jle, V — 06’em anapary; a — IMTOMA MOBEPXHs KOHTAKTY (a3 (M/M°); AC — pi3HHI KOHIEHTpALi.

OcHOBHIMH (paKTOpamy, IO BIIMBAIOTH Ha MPOIIEC €: TEMIIEpaTypa; BEIWINHA 03U KOATyJISIHTY (BOIH), IIIBU-
JIKICTh HOTO 3MIITyBaHHS 1 PiBHOMIPHICTh PO3MOMAUTY B OJIii; YMOBH MPOTIKaHHS TPOIECY YTBOPSHHS TIJIACTiBIIIB
(BTUTHB €JIEKTPOMArHITHOTO TIOJIS).

V 1poMy BHITAIKY HAJAIHHAM CITOCOOOM OJICpKAHHS CTPYKTYP KPUTEPHUATbHBIX PIBHSIHDb € METOJ aHATI3y pO3Mi-
pHOcTeil. Ha ocHOBI #ioro 3araJlbHUX NPUHIMITB YCTAHOBJIIOEMO BUJ KPHUTEPIAILHOTO PIBHSAHHS U1 PO3PaXyHKY
MPOYKTUBHOCTI YCTaHOBKH.

KoegimienT Maconepenadi, B TAKOMY BHIAJIKY, 3aJI€KHUTh Bil HACTYITHHUX ITapaMeTpiB: HANPY>KEHOCTI MarHiTHO-
ro oyt (H), remmeparypu (T), mBHAKOCTI TOTOKY (V).

BuxopucToByI0OUM METO aHATI3y PO3MIPHOCTEH, OTPUMY€EMO PiBHSIHHS BUAY:

St=A-H*" 9", @)

He, St=K,/v - uncmo CtaHTOHA; L - MBUAKICTh TOTOKY; H= H./H) — cumImexc HampykeHOCTi €JIeKTpOMAarHiT-
HOro 1oist; H, - moTtouHe 3Ha4eHHS HANPY>KEHOCTI €IeKTPOMarHiTHOro nois; Hy - moyaTtkoBe 3HaYeHHS HaIpyXe-
HOCTI eJICKTpOMaruitHoro mnous; 6=0,/0, — cummiekc Temneparypu; 0.- HIOTOYHE 3HAYCHHS TeMIIepaTypH ouii; 0, -
MOYaTKOBE 3HAUCHHS TeMIleparypu oiii; A, ki, k)— KoHCTaHTH.

Buxinsi nani aist o0OpoOKM OTpUMaHi B pe3yJbTaTi eKCIIepUMEHTAIBHUX JOCIIPKeHb. TakoXX BUKOpUCTaHi Jie-
sIKi TaOJIMYHI 3HAUSHHS — TeTI0(i3uYHI BIACTUBOCTI 0JIii. AropurM (puc. 2) peaiizoBaHo B cepenoBuili Microsoft
Excel. BukopuctoBytoun dynkuii Microsoft Excel, onepxyeMo 1mokasHUKH CTyneHs B PiBHSHHI B YHCaX MOIOHO-
CTi.

(1)

14
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BBenenns BUXiTHUX JaHUX

Po3paxyHok koedimieHTy Macomnepeaadi:
M
K =——
V. V.aAC

P03anyHOK CUMIILJICKCA Hapr)KeHOCTi MaFHiTHOFO T10JI:
H= H/H,

PospaxyHnox uncia CtantoHa:
St=K,/v

Po3paxyHOK cHUMILIEKCa TeMIIEpaTypu:
6=0./0,

IToxa3HHKH cTeTeHi Ta KOHCTAHTH B PiBHSHHI

St= A‘Hkl‘ek2

HOpiBHﬂHHH PO3PAXyHKOBUX Ta CKCIICPUMCHTAJIbHUX JaHUX

Puc. 2 — AliropuT™m y3arajbHeHHsI eKCIEpUMEHTAIbHUX JaHUX NPH 3MiHi HANPYKeHOCTi MATHITHOTO TOJISI

3aBmaHHA y3arajJbHEHHS JaHUX - OTPUMATH IMOKa3HUKHU CTETICHI Ta KOHCTAHTH B PiBHSIHHI (2).

HeoOxinHo BpaxyBaTH, K 3aJIeXKATh Koe(illieHT Macorepeaadi Bif 3MiHH TemrepaTypu. Bynyemo 3anexHicTh
St= £(0) y morapudmMiuHrX KOOpauHATAX (pHUC. 3).

KpuBi po3mapoByIOThCs 3aJI€)KHO 3HAUYEHHS CHUMILIEKCca HampykeHocTi MardiTHoro nois H./Hy. Tanrenc kyra
Haxwiy npsAaMux nopisHioe 0,8, 110 € TOKa3HUKOM CTYIIEHS y Jrcia 0.

Jani HeoOXiHO BU3HAYMTH CTYIIHb BIUIMBY HAIPY>KEHOCTI MarHiTHOrO IOJISl Ha Tmporec. bynyeMo 3anexxHicTh
H./Hy= f (St/6"*) y namisnorapudmiuanx koopauuarax. TaHreHC KyTa HAXWITY KpuBHX (puc. 4) xopieHroe 1,8, mo €
TTOKa3HUKOM CTyTieHs y uncia H./H,,.

0,01

St

0,001 /3

0,0001
Puc. 3 — 3anexuicrs St= f(0) npu 3navennsnx Hy/Hy: 1 -152 - 1,35; 3 — 1,52
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H./H,
0,001
St/0"”
///‘/
0,0001

Puc. 4 — 3anexuicts Hy/Hy= f (St/0"%)

OcTaTo4HMi pe3ynbTaT 00POOKH - PIBHSAHHS BHIY:
1.8 0.8
St, =0.0001- H'* -9 3
BuxopucToByeEMO OTpHMaHe PiBHSIHHS B UMCIax MOAIGHOCTI JUIsl pO3paxyHKy psly 3HaueHsb St,. IlopiBHIOEMO 3

eKCIICpUMEHTAIbHUMH TaHUMH (puc. 5). [y MOpiBHSHHS BUKOPHCTOBYEMO OTPHMAaHI €KCIIEpUMEHTaIbHI aaHi [9].
Po306ixHicTs B Mexax 18%. OrpumaHa MOJIeNb 13 BUCOKOIO TOYHICTIO OTIMCY€E OTPUMaHi eKCIIepUMEHTAIIbHI JaHi.

Sty

0,0005 PS

*

0,0004

0,0003 o

0,0002

2

0,0001

0,0001 0,0002 0,0003 0,0004 0,0005 St

Puc. 5 — IlopiBusinns 3Ha4YeHb St; i eKcIepUMEHTAIbHUX St

BuxopuctoBytoun piBHAHHS (3), 3MOKEMO PO3paXxOBYBaTH 00’€M YCTAaHOBKH, MIBUIKICTh MPOIIECY, 3a1aAI0UNCh
PI3HUMH PEKUMHUMH ITapaMeTpaMu: HapPYKEHICTIO MATHITHOTO TTOJISI, TEMIIEPaTyporo.

BucHoBkn

IIpoBenene MoaeIOBaHHS MPOIIECY Timparallii i3 3aCTOCYBaHHSM €JEKTPOMATHITHUX KOJHMBaHb IMOKA3aJlo, 110
BH3HAYaJHHUH BIUIMB Ha MPOIIEC HAJIAE 3MiHA TEMIIEpaTypHy Ta HAMPYKEHICTh eJIeKTpoMarHiTHoro mois. Lle miarse-
pmKkye i aHamiz orpumanoi mozaeni (3). [TokasHuk crynens npu cumiekci H/Hy nopisaroe 1,8. Hukuunii BIuiB Ha
MPOIIEC Ma€ TeMIIepaTypa MPOIYKTY MOKa3HUK CTYICHS pU cUMIUIeKci 6 mopisHioe 0,8.
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ENGINEERING METHODS OF CALCULATION OF THE
HYDRATION PROCESS DURING OIL TREATMENT BY
ELECTROMAGNETIC WAVES

!Osadchuk P. L., doctor of technical sciences, associate professor,
’Bezbakh 1. V., doctor of technical sciences, associate professor
'Odessa State Agrarian University, m. Odessa
’Odessa National Academy of Food Technologies

The concept of optimal nutrition, which underlies modern ideas about nutrition and health, requires a new ap-
proach to the composition and properties of food, which should not only meet the needs of the human body in nutri-
ents and energy, but also provide it with the full range of necessary macro - and micronutrients, contributing to the
prevention of food-dependent diseases, maintaining health and longevity. Modern requirements of nutrition science
have led to the emergence of new groups of products with new composition and properties. These changes are asso-
ciated with an understanding of the role of nutrition in human life, the relationship between food quality and disease
of civilization, as well as new working conditions and changes in the rhythm of life, the growth of environmental
problems. The main disadvantages of standard hydration lines include high energy consumption, high consumption
of cold water and steam, which is associated with the use of separators, as well as harsh temperature drying condi-
tions of the phospholipid emulsion. These lines do not ensure the efficiency of the process as a whole due to the high
residual content of phospholipids in the oil and the low nutritional value of the obtained phosphatide concentrates
due to the influence of hydrogen peroxide used for decolorization. To eliminate these shortcomings, it was proposed
to use electromagnetic fields in the process of hydration of oils. In this paper, engineering methods for calculating
the hydration process during oil treatment by electromagnetic waves are proposed. The process is modeled. Using
the method of dimensional analysis, a criterion equation for calculating the performance of the equipment is ob-
tained. The generalization of experimental data obtained as a result of research is carried out. An algorithm for
calculating power indicators and constants in the equation in similarity numbers has been developed and imple-
mented in the Microsoft Excel environment. The degree of influence of the magnetic field strength on the hydration
process is determined. The mass transfer coefficient depends on the temperature change. From the obtained equa-
tion in the similarity numbers a number of theoretical values of Stanton are calculated and compared with experi-
mental data. The discrepancy between the calculated and experimental data within 18% was determined. The result-
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ing equation allows you to calculate the volume of the installation, the speed of the process, given the various mode
parameters: magnetic field strength, temperature.
Keywords: hydration, electromagnetic field, temperature, oil.
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