VK 664. 933

PET'EHEPAIISA TEILIOBOI EHEPI'II B ITPOIIECAX
CTEPMIIBAII I MACTEPHU3AIIN

O. CemenoB K.T.H., B. Iliggicuuii k.1.H., O. Ciusa, 1. SIxyooB
Tlooinbcokuii OepaicasHuli acpapHo-mexHiuHUll YHigepcumem

IlocranoBka npodaemu. [Ipoaykitis, o mimsrae TEMIoBik oO6pooIi Ha
PIBHSX CTepuii3alii 1 macTepusallii, CKiajJae 3HAYHY YacTHHY B 3arajibHOMY
BAJIOBOMY 00’€Mi 1 TpOJOBKYE 3pOCTaTH IMIBUAKMMH Temmamu  [2].
[TpomnopirioHakHO iM HAPOUIYETHCS BUKOPUCTAHHS TIEPBUHHHUX EHEPrOHOCIIB.
Tomy 3HMKEHHSI MUTOMHUX €HEPreTUYHUX BUTPAT € BAXKIMBUM 3aBJIaHHSIM.

AHai3 ocTaHHIX AocaigxeHb i myOaikamiid. AHami3 AOCTIHKEHB MO0
METO/IIB 1HTeHCH(IKaIlll MPOIECiB cTepuiIi3allii Ta macrepusaiii 3 OJHOYACHUM
0OMEXECHHSIM TEMIIepaTypHHUX BIUIMBIB 1 iX TepenaaiB mpu 3abe3medeHH1
HEOOXIMHUX TEepMiHIB 30epiraHHs TPOMYKIli BKa3ye Ha BaXIUBICTh 1
AKTYaJIbHICTh HAIPSIMY PO3BUTKY TEIUIOBOI OOpOOKHM MPOAYKTIB XapuyBaHHS 1
Harnois [4; 5].

IlocranoBka 3aBaaHHsA. [OJIOBHMM 3aBJaHHSIM TEIJIOBOI OOpOOKM €
3HEIIKOKeHHs Mikpoduopu abo xo4ya O mepeBeAeHHA ii y GakTepiocTaTUYHUN
crad. llopsan 13 MM TOCTPO CTOITh MHUTAHHA WIOJO 3HIKEHHS MHUTOMHX
eHeproBuTpar. /[ 3a10BOJEHHS IUX BUMOT BHUKOPUCTOBYIOTH IHTEHCH]IKAI[iIO
MPOIIECIB TEIIOBOI 0OPOOKH.

Came mepeOir OCTaHHIX BH3HA4Ya€ TMPOJYKTUBHICT TEXHOJIOTTYHOIO
oOaJHaHHA Ta piBeHb peKymepallii TermI0Bo1 eHeprii.

Bukaan ocHoBHoro marepiaay. OO0’eMu mnpoaykuii, IO MiAJISATaOTh
TeIIOBI 0OpoOLi Ha pIBHAX cTepuiizamii 1 macrepusallii, CKIajaloTh 3HAUYHY

YacTKy B 3arajbHOMY BJIOBOMY iX 00’€Mi i MPOJOBXKYIOTh 3pOCTAaTH IIBUIKUMHU



temnamMu. [IpomopiiifHO M  HApPOIIYETbCS  BHKOPUCTAHHS  MEPBUHHUX
€HEProHOCIiB. Y 3B'SA3KYy 3 I[UM 3HW)KCHHSI IUTOMHUX CHEPIeTHYHUX BUTPAT y MK
rajy3i € BaXJIMBOIO TOCIOJAPCHKOI0 MPOOJIEMOI0, KA CTOCYEThCS HE JIUIIIE
CHEIIaNICTIB, a i CyCNUTbCTBA B LIVIOMY.

Texnousorii OLIBIIOCTI Xap4yOBUX BUPOOHUIITB MOB'A3aHI 31 B3aEMOJIEI0
MaTepiaJbHUX 1 €HepreTUYHUX MOTOKIB. BXinH1 ¥ BUXiAHI MarepiajibHl MOTOKH
XapaKTEepU3YIOThCS MEBHUMM TEPMOJMHAMIYHUMHU MapaMeTpaMH SIK Ha pIBHI
BUPOOHUIITBA 3arajioM, TaK 1 OKpeMuX IpoliieciB. YuM OIMKYMMH € 111 TapaMeTpu,
TUM OUIBIIMMU € MOXJIMBOCTI pereHepaiii TerioBoi eHeprii. 3MiHa
TEPMOJUHAMIYHUX MapaMeTpiB 3a Mepediry OKpeMux MpoIeciB XapaKTepU3y€eThCs
TaKMMU TTOKa3HUKAaMH, K IIBUAKOCTI HarpiBaHHS 1 0XOJIOKEHHST 00pOOIIOBaHUX
cepenoBuil. B imeanpHMX BHMMamKax I MOKAa3HUKH OJIHAKOBI 1 BiAMOBIIAIOTH,
HalpuKIaJ, T[acTepu3aropaM y TIOTOIll HAa  OCHOBI  IUIACTUHYACTHUX,
KOXKYXOTpyOHUX abo amapatiB Tumy "Tpyba B TpyOi", B SKHX B3a€EMOJIIOTH
BXITHUH XOJIOJHUM 1 BUXIIHUN Tapsiauii MOTOKHU. Y TOJIOHUX CHCTEMaxX pPIBEHb
pekynepaitii csarae 3HadeHb 95 — 98 %. Taki pe3ynbrath MOXJIMBI caM€ B THUX
BHUIAJKaX, KOJU B TEIUIOOOMIiH1 3adisiHI BXiJHI 1 BUXIJHI TMOTOKH TMPOAYKTY Y
oesmocepenniii B3aemomii. CtocoBHO (acoBaHOi MPOAYKINT Taka B3aEMOJIS
HEMOXKIIUBA, a TOMY JJIs 3[IIICHEHHS TeIIOBOI pereHepaiii 10 CuCTeMU JA0Ja€ThCs
MPOMDKHUI TEIJIOBUI areHT, KUl BUKOHYE pPOJIb €HEProHOCIs, BHCTYMAIOYU B
poJii HarpiBaya 1 OxoJiojKyBaya ojaHovacHo. [lomiOHi cxemu peanizoBaHi y
nacrepusaTopax aymmioBaneHoro tumy [1; 3], npuwmatHi BoHM 1 s
3aHYpPIOBAJIILHOTO THUMY MacTepu3aropiB. Peanizamiro pekymepaiii mpu LIbOMY
JOCATAIOTh 32 BUKOPHCTAHHS BEPTHKAIBHUX a00 TOpU30OHTAIBHUX cxeM. Ha puc.
1 HaBe#eHO BepTUKAIBHY CXEMYy peKymepallii, B SKii BHUKOPUCTOBYIOTH SK

MPUMYCOBY LUPKYJIALIIO, TAK 1 CUIIM TSDKIHHS.



Puc. 1. BeprukanbHa cxema
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MIPUMYCOBE TyIIIFOBaHHS

0XO0JIOJDKYBAaHOT YaCTHHU TOTOKY y BEpPXHINH 30HI, TEIUIOHOCIH HarpiBaeTbCs y

pe3ynbTaTi B3aeEMOIi 3 TOTOKOM (acoOBaHOT MPOIYKIIIi 1 Yepe3 ciT4acTy pyxomy

OTIOpHY TUIOIIHMHY TIOTparuisie Ha HIWKHIA SpyC TMOTOKY BHUPOOIB, IO

HarpiBatoTbes. Ilicas mporo MpOMDKHUK TOTIK TOTparuise y 30ipHUK, 3BiIKH
HACOCOM IUPKYJSILINHOT CHCTEMH 3HOBY MOJIAETHCS HA TYIIIFOBAHHS.

JlunaMika HarpiBaHHS-OXOJIO/PKCHHsI BUPOOIB y TakKid CXeMi 3aJIeKUTh Bil
JNOBXUHU JUISHKH, Ha fKy Mpalioe LUPKYIALIMHUA Hacoc. Y 30HaX, IO
NpWIATAIOTh 0 TOYoK A Ta b, Temmeparypm BupoOiB Oyayte pizHumu. Lle
O3Hayae, M0 ¥ TeMIepaTypu MPOMDKHOTO TEMJIOHOCISI CTOCOBHO LIMX 30H TaKOXK
Oyaytb Bifpi3HATHCS. OpHak y 30ipHMKY BiOyBaeTbCs BHMPIBHIOBAHHS
TEMIEeparyp, IO HEraTHUBHO BIUIMBAaE€ Ha PYIIiIHHUNA (QakTop Teronepeaayi.
3MEeHIIIeHHS NOIIOHUX HEraTUBHUX BIUIMBIB JOCATAE€THCS 30UIBIICHHSM YUCIIA 30H
00po0OK 3a IHIIMX PIBHUX YMOB, IIO CYMPOBOKYETHCS 3POCTAHHSAM JI0AATKOBHUX
€KOHOMIUHHUX BUTPAT, MOB'SI3aHUX 13 KUIBKICTIO BUKOPHCTOBYBAaHMX HACOCIB.

Ha puc. 2 moka3aHO TOpPU3OHTAIbHY PEKYNEPATUBHY CHUCTEMY

nmacrepusaropa I[y'I_HiIOBaJIBHOFO THUITY.
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Y OpoMy BHIIAIKY YHUCIO
30IpHUKIB TEIJIOHOCIS, HACOCIB, AYIIIIOBAIBHUX MPUCTPOIB MOJABOIOETHCS, OJHAK
e(eKTHBHICTh IYIIIFOBAHHS 3pOCTA€ TIOPIBHSHO 3 yMOBaMHU IIBOTO TPOIECY B
HIDKHIN 30H1 y TTONepeAHOMY BUTIAAKy. HeoOXimHICTh 0OMEXXEHHS TOBKUHHU 30H
y IbOMY pa3i TaKOX ICHYE.

HaBeneHi cxeMHu CTOCYIOTBhCSI peKHUMIB ycTalieHoi pobotu. OaHak mepioau
3aBaHTA)XCHHS 1 PO3BAHTAXCHHS MOTPEOYIOTh TEXHOJIOTTYHOTO 3a0e3MeveHHsT Ha
JIenio IHmMX piBHAX. Peamizamis  peKymnepaTHBHHUX PEXUMIB  CTOCOBHO
CTEpHJII3aTOPIB MEePioAMYHOT 1 Oe3repepBHOi 11ii mepedyBae B CTaH1 CTAHOBJICHHS
31 3HAYHOKO KUIBKICTIO MpoOsieM. Ha 3aBajii TyT CTOSTh CTYMIHYACTICTh TEIUIOBHX
MpoueciB, HEOOXIIHICTh BUTPUMKU MPOTHTHCKY, HECYMICHICTh Yy daci 1 3a
TEMIIepaTypaMu PEKHMIB HarpiBaHHs W OXOJIOKEHHS TOLIO.

BucHoBku. CtaH TEXHOJIOTiH, CXeM 1 OOJIaJIHAHHS Ta METOIM JOCSITHEHHSI
ACENITUYHOTO CTaHY IMPOIYKIIii JarOTh MiJCTABU JJISl TAKMX BUCHOBKIB!

1. TemnoBi MeTOAM [OCSITHEHHS AaCENTHYHOTO CTaHy MPOIYKIIil
NPOJOBXKYIOTh 3aliMaTH 4YiIbHE MICHE cepel] MeToMAiB Oe3nedyHoi 00poOKu
MPOJIYKTiB Ta HAIOIB.

2. JlocsirHeHHs HIyCTpii HOBUX MAaKyBaJbHUX MaTepialliB CTBOPIOE HOBI



MO>KJIMBOCTI ISl PO3BUTKY TE€XHOJIOTIH, Y TOMY YHCIi i aCENTHYHOTO MaKyBaHHS

Xap4oBHX MPOAYKTiB. Ha puHKY HamoiB, COKIB, MMBA TOIIO CKISHY Ta KEPCTAHY

Tapy AaKTUBHO BHTICHSAIOTH TMOJIMEpPHI YNAKOBKM Ta Matepianu. OpHak y

BHUIMAJKaX, KOJU 3IMCHIOEThCA TMacTepu3ailiitHa abo cTrepwiizaiiifHa o0poOka

MPOJIYKILi], CKIISIHA 1 KEepPCTsIHA Tapa 3aJIMIIAI0THCS 11032 KOHKYPEHIIIEO.

3. AcentnunHa o0poOka TpOXyKIii Ta HAMOIB 3HAXOIAWTH PO3BUTOK Y
nmotokax HedacoBanoi 1 QacoBanoi mpoaykiii. CydacHi TeXHOJOTIi Ta
oOnanHaHHs 3a0e3MevyyloTh BHCOKHHM pIBEHb HAIIMHOCTI JIOBrOTPHUBAIOrO
30epiraHHs IPOIYKIIi.
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O. Cemenos, B. Iligaicauii, O. CiauBa, 1. SIky6oB Perenepauisi TenJioBoi
eHeprii B mpouecax crepuJizamii i macrepusauii

OOrpyHTOBaHO TEPMOAMHAMIYHI TapaMeTPH 3a Mepediry OKpeMux Mpoliecis,
SIKI XapaKTEPHU3YIOThCS MIBUAKICTIO HArpIBaHHS 1 OXOJIO/DKEHHS 0OpOOIIOBaHUX
cepenoBuil. BeraHoBieHo, 0 Ui 3/11HCHEHHS TEIJIOBOI pereHepanii (pacoBaHOi
MPOAYKIIII 0 CHCTEMH JOJIA€ThCS MPOMDKHHUI TETUIOBHM areHT, sIKUW BHKOHYE
pOJIb €EHEPTOHOCISA, BUCTYIAIOUX B POJIi HarpiBaya i1 0XoJI0/pKyBaua 0JHOYACHO.

KuouoBi cioBa: pereHepaiiis, pekymneparlisi, HarpiBaHHS, OXOJIOJKEHHS,
(hacoBaHa MPOYKIILis.

A. Semenov, V. Pidlisniy, A. Sliva, I. Yakubov Regeneration of thermal
energy is in the processes of sterilization and pasteurization

The thermodynamics parameters of processes, heating and cooling of the
processed environments are grounded. It is set that for realization of thermal
regeneration of the packaged products to the system an intermediate thermal agent
which carries out the role of power medium is added, playing role of heater and
cooler simultaneously.

Key words: regeneration, recuperation, heating, cooling, packaged
products.

A. CeménoB, B. Ilomiecuniii, A. Ciaua, U. SIkyOooB Perenepamus
TEIJIOBOM YHEPIHHU B MPOIECCAX CTEPUIH3ANMHU U NMACTePU3AIUT

OO6ocHOBaHBI ~ TEPMOJAMHAMUYECKHUE IMapaMeTpPbl MPU  MPOXOKICHUH
OT/AEIBHBIX TIPOIIECCOB, KOTOPHIC XapaKTEPH3YIOTCS CKOPOCTHIO HArpeBaHUs W
OXJIAXKJACHHUS 00pabaThiBaeMbIX Cpea. YCTaHOBJICHO, YTO I OCYIICCTBICHHS
TEIJIOBOM pereHepanu (HacoBaHHOM TMPOAYKIIMU K CHCTEMe J00aBIlseTCS
MMPOMEKYTOYHBIA TETUIOBOM areHT, KOTOPBIH HCIIOJHSIET POJIb SHEPTOHOCHUTEIS,
BBICTYIasl B POJIM HAarpeBaTess U OXJIaJAUTENs] OTHOBPEMEHHO.

KuroueBble cjioBa: pereHepaius, pekyrnepanus, HarpeBaHue, OXJIaKICHHE,
(acoBaHHas POTYKITHS.



REGENERATION OF THERMAL ENERGY IS IN
PROCESSES OF STERILIZATION AND PASTEURIZATION

Ph.D A. Semenov, Ph.D V. Pidlisniy, A. Sliva, 1. Yakubov

State Agrarian and Engineering University in Podilya

Formulation of the problem. A product which is subject
thermal treatment on the levels of sterilization and pasteurization
make considerable part in general gross volume and continues to grow
rapid rates [2]. The use of primary power mediums is proportionally
grown them. In this connection the specific power cost cutting is an
important task.

Presenting main material. The change of thermodynamics
parameters at motion of separate processes is characterized such
indexes, as speeds of heating and cooling of the processed
environments. In relation to the packaged products such co-operation
Is impossible, and that is why for realization of thermal regeneration
to the system an intermediate thermal agent which carries out the role
of power medium is added, playing role of heater and cooler
simultaneously. Similar charts are realized in the pasteurizers of
different type [4; 5]. Realization of recuperation is here arrived at for
the use of vertical or horizontal charts.

Realization of the recuperation modes in relation to the sterilizers



of periodic and continuous action is in a state of becoming with the far
of problems. On a way here cost the step of thermal processes,
necessity of self-control, incompatibility in time and after the
temperatures of the modes of heating and cooling and others like that.

Conclusions. State of technologies, charts and equipment, and
the methods of achievement of the aseptic state of products allow
marking following:

1. The thermal methods of achievement of the aseptic state of
products continue to occupy a main place among the methods of safe
treatment of products and drinks.

2. Achievement of industry of new materials creates new
possibilities for development of technologies including aseptic
packing of food products. At the market of drinks, juices, beer, and
others like that a glass and tin container is actively ousted by the
polymeric packing and materials. However in the cases when
pasteurization or sterilization treatment of products is carried out glass
and tin container remain out of competition.

3. Aseptic treatment of products and drinks finds development in
the streams of the not packaged and packaged products. Modern
technologies and equipment provide the high level of reliability in

providing of long duration storage of products.
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