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EHEPITETUYHE OBCTEX XEHHA CUCTEM PEKYIIEPATUBHOI'O
TEIVIOOBMIHY YCTAHOBKHU CTABLIIBALII HA®TH 3
BUKOPUCTAHHAM METOLY NIHY-AHAJII3Y

Yabes JI.M., 1-p TexH. HayK, npodecop, Kepxxkakoa M.O, acnipant
HanionanbHnii TexHiynmii yHiBepcuTeT «XapKiBCbKUIH NMOMTIiTeXHIYHMI iHCTUTYT», M. XapKiB

Y oaniti pobomi posensoaemovcsi mexnonociunuil npoyec cmabinizayii Hagymu Ha OOHOKOJIOHHOU YCMAHOBYI.
Axmyansricme memu 00YMOGIEHA MUM, WO 3POCMAHHS YiH HA eHepeil0 CNOHYKAE eKOHOMHIUE GUKOPUCOBYEA-
My eHepeopecypcu 3 mum, woo sMeHuumu 3a2aivHi gumpamu. 3a 00NOMO20I0 NUHY-MEMOOY MOJICHA 3HUIUMU
cnooicuganusi enepeii na 308 MBm. .

In this artical the process of stabilization of oil on the single-line installation. Relevance of the topic due to
the fact that the rise in energy prices encourage more economical use of energy in order to reduce overall costs.
With pinch method can reduce power consumption by 308 MW. .

Kurouesi cioBa: crabinmizanis HaQTH, MTHHY-METOM, EHEPro30epeeHHsl, CKJIaJ0B1 KPHBI.

IMocranoBka npo6iaemu. Y nanuii yac npoOiemMa eHeproe()eKTUBHOCTI € OHIEI0 3 HAMOUIBII aKTyaIbHIX
JUIsl pO3BUTKY YKpaiHu. EHeproeMHicTh NpoayKIiii yKpaiHChKUX BUPOOHUITB B 3-4 pa3u MEPEBUIILYE CHEPrOEM-
HICTh aHAJOTIYHOI NPOAYKIII IHIYCTpiaIbHO PO3BMHEHNX KpaiH, II0 TOBOPUTH PO My eHeproe(eKTHBHOCTI
ICHYIOUHMX TIPOIIECIB.

EneprozoepexeHHs — HaWBaKIIMBIIIMIA HANPSIM y JOCSATHEHHI 3HIDKEHHSI BYTJICIIEBUX BHKHIIB IUIIXOM PO3-
POOKH €KOJIOTiYHO YHCTHX TEXHOJOTIH BiAmoBigHo 1o KioTcekoro mporokony. B obnacri, mepepoOHOI ByriieBo-
JTHI, OCHOBHI JKeperia BTpaTu eHeprii MoB'sI3aHi 3 TerIoeHepreTuko. SIkmo HadronepepoOHOT TPOMUCIOBOCTI
MOTPiOHO M4 ab0 KOTeN /Il TeIUIONOCTaYaHHs, TO OyAb-sIKe HaIMipHE BUKOPHCTaHHS aBTOMATHYHUX IPH3BO-
JIITH JI0 YTBOPEHHSI JOAATKOBHX BiJXOMIB 1, OTXKE, 10 TyK€ BEJTMKUX BUKUJIB y aTMOc(epy.

ToMy eHepro30epeXeHHS € €UHUM CIIOCOOOM HE TITBKM €KOHOMII IpOIIei Ta MPUPOIHUX PECYPCIB, a i 3a-
XHCTY HaBKOJIMIIHBOTO CEPEIOBHUINA Yepe3 CKOPOUEHHS BUKHIIB Y aTMOC]epy, MOB'I3aHUX 3 €HEPTrOCIIOKHBaH-
Ham [1].

Panimre, B po6oti [2], Oyi0 3am04aTKOBaHO PO3B'sI3aHHS MPOOJIEMH 3 CHEpro30epeKeHHs MPOIeCy CTadii-
3anii HadTH. Bynu BUABIEHI HEAONIKK ICHYIOYOT TEINTOOOMIHHOI CUCTEMH, SIKi TIPU3BOASTH JI0 301JIbILICHHS €Hep-
rocriokuBaHHs. byna BuBYeHa eHepro-(pyHKIiOHaIFHA CXeMa YCTaHOBKH cralimizanii HagTu. BusHaueHo tex-
HOJIOTIYHI TIOTOKH 1 TOOY/IOBaHa CITKOBA JliarpaMa iCHYFOUOro mporiecy.

Bu6ip nannx nas inTerpanii. BukoprcroByroun pe3ynbTaT BABUSHHS TEXHOJOTTYHOI CXeMHU B po0OoTi [2],
perjiaMeHTy, MaTepialbHUi OalaHC YCTaHOBKH, CKIAJA€THCS TAOMUII | MOTOKOBHX NAHMX, SIKI HEOOXIiITHI IS
BU3HAYEHHS TEIJIOBOI MOTYKHOCTI, SIKY CIIO)KMBA€E YCTaHOBKA CcTa0lmi3alii HaQ T Ha TaHWH MOMEHT.

Ta6auuga 1 — CucreMa NOTOKIB VIS aHAJII3Y €HEProcnoKMBAHHA YCTAHOBKH cTa0iaizaunii HadpTn

Ne AH CP C G

a P
HOTOKY Haspa noroky | Tun Ts Tr MBr | MB1/°C | kBr/(M*K) | x/lx/kr°C | T/ron
1 CTaG‘(g;’:a " Tap. | 90,7 | 41,6 | 1555 | 32 0.4 2,4 4752
) ATM. KOMIIpec- Tap. | 129,6 | 32,2 31,9 0,9 0,2 2,6 1256
cop | crynens
3 1 cTymiHb KOM- Tap. 88,3 32,2 24 0,43 0,2 2,6 592,2
mpecopa BT
4 2 CTYIiHb KOM- Tap. | 994 | 322 25 0,37 0,2 2,6 514,8
npecopa BT
5 Cupanadgra | Xom. | 322 | 44,1 | 1334 11,2 0,5 2,05 18590
6 3HecoseHa cH- Xon. | 432 | 711 | 176.7 6,3 0,4 2,4 9450
pOBHHA
; Crabumisatop | x| 697 | 7904 | 22,03 | 2276 0,4 2,4 3414
CHPOBHHHU
8 Tap. ctpymine | Xom. | 73,8 | 91,1 | 58,03 | 3,35 04 24
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B 1inoMy, B po3nopsmKeHHi € 4 rapsyuX TEXHOJOTIYHUX IMOTOKIB i 4 XOJOTHHUX MOTOKIB 3 BU3HAYCHUMU
MIOTOKOBUMH JaHUMU. J[JIs MOJanbIioro anamizy HeoOXiqHO BU3HAYMTH BEJIUYMHY IOTYKHOCTI peKkymepaii y
IIpoIieci, 110 iICHYE.

CkiaanoBi kpuBi icHywdoro mpomecy. BukopucraBmu mani 3 Tabm. 1 OyayeMo Ha EHTaJbIIHHO-
TEeMIIepaTypHii Jiarpami rapsdy i XoJoIHy CKJIaJIOBI KPHBI 00paHOi CUCTEMH TEXHOJIOTIYHHMX MOTOKIB (puc.l).
Ile TMMOBI CKJII0BI KPUBI JJIsl HEIHTErpOBaHUX Iporecy. KpuBi He MepeKpUBarOTHCS 1 BCS MOTYXKHICTD, SIKY He-
00X1THO BIJBECTH Bij TapsuUX MOTOKIB, MEPEAAETHCS XOJOIHUM YTHIITaM 1 OE3MOBOPOTHO HIe 3 YCTaHOBOK.
AHAJIOTIYHO BCS MOTYXKHICTh, HEOOXiTHA VIS ITiIBUIICHHS TEMIIEPATYPH XOJOMHUX IMOTOKIB, CIIOKUBAETHCS BH-
KJIFOYHO BiJ rapsyux yTuimiT [3-5].
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Puc. 1 — CkianoBi KpuBi ajis npoiecy, 1o icHye

[Mpoexkist rapsi9oi CKIa10BOi KPHBOI HA EHTAIIBIIHHY Bich (aOCIMC) MOKa3ye 3HAUEHHS TEIUIOBOI MOTY>KHOC-
Ti, IKY MOXKJIMBO BiJIBECTH BiJl CHCTEMHU T'apsidMX MOTOKIB 1 BAKOPUCTOBYBATH JJIsI MiZITPiBY XOJIOIHUX TEXHOJO-
rivHux motokis. Llg BennyrHa ckinanae 3HaueHHs 364,42 MBT.

AHaNOriyHo, MpOoEeKIis XOJOJHOI CKIIaJIeHOI KPUBOI HA EHTANBIIIHY Bich NOKa3ye 3HAYEHHS MOTYXHOCTI,
SIKY HEOOXIJHO MiJBECTH IO XOJIOAHUX IMOTOKIB JJIi BUKOHAHHS Mpolecy cradimizaiii Had)TH, BOHA CKJIaIae
269,12 MBT.

BenuunHy pekymepatii eHeprii 1mokaszye 30Ha MepeKpuTTs KpuBuX. Lle 3HaYeHHs Ha Jiarpami KpUBUX JIOpi-
BHIOE npuoan3Ho 22,08 MBT. HalimeH1na BificTaHb Mi>K KpUBUMH Ha Bici OpJrHAT (TeMIepaTypHa BiCh) Ha3MBa-
€ThCs 00JIACTIO MIHYY 00paHoi CUCTEMHU TEXHOJIOTTYHUX MOTOKIB [6].

V HamoMy BHNAJKy MiHY JIOKaJi3yeTbCA Ha TeMmeparypax: Tr,p, = 102,2 °Ci Ty, = 32,2 °C. Pi3Huns tem-
nieparyp B obnacti ninuy nopisatoe 70 °C.

Buznavennsi AT, [Jnsg Toro, mo0 €KOHOMIYHO ONTHMAJIBHO IHTETPYBaTH IPOIEC, HAM HEOOXiTHO
3’ICYyBaTH HAMOIUIBII BaXKJIMBI €KOHOMIYHI 3HAYEHHS, sIKi CYTTEBO BIUIMBAIOTH HA MIPUBEAIEHY BaPTICTh IPOEKTY,
110 BUKOHYETHCH [7].
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Bapricte rapsumux yTHIIT, BAKOPUCTAHUX Y Mpoiieci, Bi3bMeMo piBHOI0O 462 noiut. CILIA 3a 1 kBT Ha pik, 3
BpaxyBaHHAM TOro, 10 y pori 8000 poboyux vacis.

BapricTh X0NOIHUX YTHIIT Bi3bMEMO Ha IOPSIOK MEHIIOo, To0To 0,1 BapTOCTi rapsuux yTUIIT, IO JacTh
3naveHHs 46,2 nomi. CIIA 3a 1 kBt Ha pik.

BukopucToByloUM I[iHM Ha TEIUIOOOMIHHE YCTAaTKyBaHHs, OTPUMaHi BijJl 1oro BUPOOHUKIB, MOKEMO IIE 10
BUKOHAHHSI IPOEKTY PEKOHCTPYKIIT OIIHUTH HEOOXI/IH KalBKJIaIeHHS 1 TEPMiH IX OKymHOCTi. OTxKe KaliTaabHy
BapTICTh OJJHOT'O TEIUTOOOMIHHOIO arapary MO)KHa BU3HAYUTU BHPAa30M:

Kam. Bapricts = 4, +B,(S)* (1

ne A, — BapTICTh YCTAHOBKU OTHOTO TEIIOOOMIHHOIO amapaty, I INIACTHHYATHX TEIUTOOOMIHHUX arapartiB
A;=10000 mon. CIIIA;

B, — xoedilieHT, ekBiBaseHTHHI BapTocTi 1 M” IUIOIIi MTOBEPXHI TEIIOOOMIHY, s KOKYXOTPYOUaTHX Ter-
JI000MiHHUX amnapatiB B; =500, mis miactuayatux B; =800;

S — o2 MOBEPXHI TEIUIOOOMiHY TEIIOOOMIHHOTO anapary;

¢ — xoe(ilieHT, 10 BimoOpaxkae HEMIHINHY 3aJIeKHICTh BAPTOCTI TEIIOOOMIHHHMKA BiJl BETUYUHH HOTO TO-
BEpXHi TEIUI000MiHY. /sl KOXKyXOTpyOUaTHX TEII000MIHHUKIB, SIK TpaBmio, ¢ = 0.87.

Bynemo BBaxkaTH, 10 I BUKOHAHHS MPOEKTY MiAMPUEMCTBO Oepe B OaHKY KPEIUT CTPOKOM Ha 5 POKIB 3
10 % KpeauTHOO CTaBKOIO.

Jlani 3Ha4YeHHS 32 JOMOMOTrO0 CKJIaJIeHUX KPUBHX J03BOJISIOTH MOOYIYBaTH JiarpaMu Jjisi BUSHAYCHHS Be-
naiH AT, BEIMYUHY IHBECTHUIIH B JOJATKOBY JI0 iCHYIOUOI IUIOIII ITOBEPXHI T4 EKOHOMIIO MICIIsi PEKOHCTPY-
KIIii, sIK 11¢ Toka3aHo Ha puc. 2 (AT mn = 3 OC).

Cost (5)
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Puc. 2 — 3anexHicts npuBeaeHoi BaptocTi Bix AT i,

Tpeba 3ayBakutu, mo iHTepBas 3MiHeHHS AT, Oylo BU3HaueHO NpHU 0OpaHii BapTocti eHeprii. CydacHi
TEHJIEHIII] PUHKY €HEPrOHOCIiB rOBOPATH, IO 1X BapTICTh Y JieKiJIbKa ONM3bKUX AECATUIITH Oyne poctd. Tomy
po3riIsTHEMO 3anexHiCTh ATy, ONTHMAIBHOTO B CHCTEMI peKyIepallii TeroBoi eHeprii mporecy Bil BapToCTi
€Heprii.

Amnani3 3anexxHocti ATy, Bill BapTOCTi eHeprii (puc. 3) mpoBezeMo Npu 3MiHEHHI BAPTOCTI rapsauX yTHIIT Y
Mmexax Bix 100 momn. CIIA 3a 1 kBt nHa pik no 400 momn. CIIA 3a 1 kBt Ha pik. 3MiHEHHS BapTOCTI XOJIOIHUX
YTWIIT po3riisiaaeTbes y Mexkax 0,1 Bix 3MiHEHHSI BapTOCTI rapsaux yTuiniT, To0to Bix 10 i go 40 mosn. CILIA 3a
1 kBt Ha pik.
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Puc. 3 — 3anexnicTh AT iy, ope Bil MUTOMOI BapTOCTi eHeprii

CxuazoBi kpuBi 11s interpoBanoro npouecy npu AT,,;, =3 °C. BukopucroByroun oTprMaHi JaHi, MOX-
Ha OOYIyBaTH CKJIAOBI KPUBI IHTErPATIBHOTO TpoIiecy cTadimizarii Hadtu (puc. 4).

CkJ1a/1oBi KpHUBi JIAIOTh TIOBHY €HEPreTHYHY XapaKTepPUCTHUKY Npolecy crabimizauii HadTu, mo icHye. Ten-
JIOBA TIOTYXHICTh, HEOOX1/THA ISl HATPIBY YCiX XOJOAHHMX MOTOKIB — MPOEKIisl XOJIIOTHOI CKIaloBOi KPHBOI Ha
Bich aOCIMC, Ha SKii BiKJIaJa€ThCS TOTOKOBHI BMICT TeIUIOTH, ckiaaae 100,4 MBT, a MOTYKHICTh JJIs 0XOJI0-

JUKCHHS TapsyuXx MOTOKIB ckiagae 5 MBT — mpoekirist Ha Bich aOCIC Tapsvoi CKIIaa0Boi KpUBOI [8].
\
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Puc. 4 — CxaanoBi kpuBi A interpopanoro npouecy npu AT, = 3°C:

BucHOBOK. 3a 1OIIOMOTO0 amapary CKJIaJOBUX KPUBHX BU3HAYMIM ONTHMAJIbHE 3HAYCHHS MIHIMAIBHOL pi-
3HMI Temrepatyp piBHe 3 °C. Tapsui yrumité 3meHmyrothes 10 100,4 MBT, a xomonni — 10 5,1 MBT. IToryx-
HICTh peKymepanii 30ubImiacs npuoausHo 10 308,4 MBT. PisHullsl y 3a3HaYeHUX BEJTUUMHAX 3’ SBJISIETHCS BHA-
CIIJIOK TOTO, IO MPH 3MEHIICHHI KITBKOCTI TapsSyuX YTHIIT 3MCHIIYETHCSA KUTBKICTH IApH, IO CIIOKUBAETHCS
JUTS TTPIBY, OTXKE, 3HIDKEHHS KIIBKOCTI XOJOHUX YTHJIIT BiIOYBA€ETHCS SIK 32 paXyHOK 301JIbIIEHHS TTOTY>KHO-
CTI peKkyreparlii, Tak i 32 paXyHOK 3MCHIIICHHS JOBXHHHU Tapsvoi CKJIAJ0BOI KPUBOI Ha JiarpaMi CKJIaJ0BHX KPH-
BHX.
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ITo3HaueHHs:

Ts — remnepatypa nouaTkoBa (nocradanss), °C;
Tr — remnepatypa KiHuesa (1iyisoBa),’C;

AH — 3MiHa IOTOKOBOI eHTanbmii, MBT;

CP — oToKoBas TermIoeMHicts, MBT / K;

o — KoeimieHT TerwtoBianayi, kBt / M*-K;

¢, — TATOMA TEITUIOEMHICTB, KJIk / KrK;

G — BuUTpara, T/To.
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NHHOBAIIMOHHBIE TEIVIOTEXHOJIOI'MM ITPOU3BOJACTBA
KO®EITPOAYKTOB

Tep3ues C.I'., kana. TexH. HayK
Onecckast HAIIMOHAJILHASI AKAeMUsl MUIIEBBIX TEXHOJIOT Wi

Ipusedensi pe3yibmampt IHEPLEMULECKO20 U IKOIOSULECKO20 MOHUMOPUHEA 8 NUUEKOHYEHMPAMHOM Npo-
uzeoocmee. Qopmyaupylomes Hayunvle 2unomesvl nymei peuwienus 3a0ay. Ilpednodicervl UHHOBAYUOHHbBIE NPO-
eKmbl COBEPUIEHCMBEOBAHUSL MENAOMEXHON0UL NULEEIX KOHYEHMPAMOS. AHANUZUPYIOMCSL NEPCNeKMUBLL IIeK-
MPOMASHUMHBIX RPUHYUNOE CYWKU U dKCmpacuposanust. [Ipusedenvl pe3yivmamol npousg00CmEeHHbIX UCHbI-
MAHULL CUCTNEMbI TNENTIOMACCOYMUIUZAYUY, MUKDOBOTIHOB020 IKCMpPAaKmopa kogpe u macia kogpe. O6cysicdaem-
Cs IUHUSL nepepabomKu Wiama 1 npou3600Cmed MonIuGHbIX neiem.

The results of energy and ecological monitoring in production of food concentrates are shown. Scientific
hypotheses of problems solutions are formulated. Innovative projects of improving thermotehnologies of food
concentrates are proposed. The prospects of electromagnetic principles of drying and extraction are analyzed.
The results of the production test of heat-mass utilization system, microwave extractor of coffee oil and coffee
are shown. The line of coffee sludge processing and fuel pellets production are discussed.

KiroueBsie cioBa: TEIUIOTEXHOJIOTHS, KOQEnpoayKThl, MOACIUPOBAHHUE, IepepaboTKa OTXOI0B, MUKPOBOJI-
HOBO# 9KCTPAKTOP, TEIIOMACCOYTHIIU3ATOP.

Beenenue. [IpombimnenHoe npon3BoacTBO numieBbix KoHeHTpaToB (I1K) Hayamoch B kaHyH nepBol Mu-
poBoii BoitHbl. Ha Tepputopun Hamiel crpaHsl npeanpusatus, Beimyckaromue [IK, nossunuce B 1936r. Cnenu-
(¥Ka MPOAYKIUH, €€ OPHEHTAaIMsI Ha HYXIbl apMuu H (uiota onpenenin tpedoBanus k [1K: OsicTpoTa nmpuro-
TOBJIEHUS], IPOJOIKUTEIBHBIE CPOKH XpaHEHHs M BhICOKOe KadecTBo. MiMeHHo 3Tu kadectBa 1K mpuBnekaroT
HHTEpEC MIUPOKOro Kpyra norpedurenei, u ceiiuac OOJIBIIMHCTBO JKUTENEH IUIAHETHl BCe Halle o0palaTcs K
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