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YK [665.63:543.2].001.57 B.1. KpuBna, kaHj. TexXH. HayK, JO1l.,
Opiec. Hall. MOJITEXH. YH-T

BU3HAUYEHHS TEIJIO®I3UYHUX BJIACTUBOCTEN
HPOAYKTIB HA®TOIIEPEPOBKH

Beryn. CporojHi sk HIKOJM CTajla HaraJbHOK MPOOJieMa €KOHOMIl TIEPBHHHUX CHEPrOpECcypCiB.
Cnocrepira€eThbest MaJIeHe MOJOPOXKYaHHS SHEPTOHOCITB Y 3B’ 513Ky 3 HECTAaOlIBHOI0 EKOHOMIYHOIO CUTYalli-
€10 B Kpaini. EkoHOMis, panioHansHe BUKOPUCTaHHA Ta YJOCKOHAJICHHS! iICHYIOUMX TEXHOJIOTTYHHX IPOLIe-
CiB IIEPBUHHOI NepepoOKn HaPTH € 0COOIHBO aktyanbHuMA. B [1] poroHyeThest HOBa cXeMa, 1110 [103B0-
IIUTh BUKOPHCTOBYBATH PEKYTIEPATUBHY TEILIOTY BIIXiJJHUX Ta3iB MiJ] 4ac MEepBHHHOL nepepo61<1/1 HadTH Ta
3MEHIIUTD KiIBKICTh eHepru 110 MiIBOAUTHCS A0 TPyOUacTHx medeii, 3 MeTO0 eKOHOMIl IEpBUHHUX SHEep-
ropecypci. [ aHaiizy eekTMBHOCTI poOOTH TaKOi €HEpPreTHYHOI YCTAaHOBKM IMEPBHHHOI IepepoOKH
Hadtu [1, 2] HEOOXiTHO 3HATH TOJIOBHI TEIUIO(I3UYHI BIACTUBOCTI MPOJYKTIB Ha(TONEpepoOKy, a came:
TYCTHHY, EHTJIBIIIIO Ta TEIJIOEMHICTD B ABOX arperaTHUX CTaHaX — B PiAMHHIN Ta ra30mnoaioHii (asi.

AHaJji3 ocTaHHIX Hocaikens i myGmikamiii. [leprni qocnimkeHHs Teriohi3sMYHNUX BIACTUBOC-
TEH MPOAYKTiB HaTOIEpepoOKH MPOBOJMIUCH B MUHYJIOMY CTOJITTI B 0araTbox KpaiHax, 30KpeMa i B
VYkpaiHi, ajie Ha CbOroAHI i 0Ci He icHye equHOl MeTonuKu. Lle, B mepiry yepry, moB’si3aHo 3 LIHPO-
KOI0 HOMEHKJIATYpOIO BYTJIEBO/IB, a MO-ApYTe, 3 PI3HUM XIMIYHUM CKJIaZoM Ha(TH, sika Oyna 1o0yTa 3
pizHux ponxosuu] [3]. ['0JOBHUM METOAOM UITKOIO BU3HAUEHHS TEIIO(I3MYHUX BIACTUBOCTEH 3aiIH-
LIAI0THCS eKCIIEPUMEHTH [3, 4], mpoBeneH] AOCHiAHUM HUISXOM, HaJl KOHKPETHHM BHIOM MPOAYKTY
HadTonepepoOku [5, 6].

BBaxaeTbcs, 110 iCHY€ TPU FOJOBHUX PO3PaXyHKOBUX METOAM BH3HAYCHHS TEIIO(I3MYHUX BIa-
CTHBOCTEH NPOIYKTiB HaTOEpepoOKH: METO]] aAIUTUBHOCTI [7] 32 YMOBHU BiJOMOTO 0araTOKOMIIOHE-
HTHOTO BYTJIEBOJHEBOIO CKJIaay HA(TONPOIYKTIB; METOJ, HENEepepBHOI TEPMOAMHAMIKH 3a YMOBHU
MpeAcTaBiIeHHs] HAQTONPOAYKTIB SIK HECKIHYEHOI MHOKMHHM KOMITOHEHTIB; METOJ TePMOAWHAMIYHOI
MoiOHOCTI 32 YMOBH BiIOMHX iHAMBiAyalbHUX BIaCTUBOCTEH BYIJIEBOJIB OKPEMUX HAQTONPOIYKTIB.

HactynHuMm kpokoM Mae OyTH OTpUMaHHS y3arajJbHEHUX PE3yJbTaTiB BIACTUBOCTEH MPOLYKTIB
HadTOnepepoOKy, SKi HEOOXiIHI Ul MOAANBIIMX JOCTIIKEHb €HEPreTHYHOI YCTAHOBKH MEPBUHHOT
nepepodku HadTH.

Merta pocaimkennsi. BusHauntu 3anexxHocTi TeI1o(i3sMuyHUX BIACTUBOCTEH TOJOBHUX MPOAYK-
TiB HaTOMEPepOOKH, 110 BUKOPUCTOBYIOTHCSI B eHEPreTHYHIN ycTaHOBLI. [ TOoCATHEHHs mOCcTaBie-
HOT METH HEOOXiTHO BUPIIIUTH TaKi 3aBJIaHHS:

— noOyAyBaTH IMiTalliiHy MOJIEIh BIACTUBOCTEH, IO JOCIIIKYIOThCS;

— NPOBECTH TUCTICPCIHHMIA aHai3;

— TNepeBipUTH aAeKBAaTHICTh iMITaLlIHHOT MOAEI.

BukianenHsi ocHoBHOTro Matepiajy. JlineHHs nponykTiB HadTonepepoOku Ha ¢paxuii BinoOy-
BA€THCSA 32 BIIOMUMU TEMIIEpaTypaMH KUIIHHA y BiIIOBIAHNX arperaTHUX CTaHax.

B pinunHil (azi 3HaX0AAThCA Taki MPOLYKTH NEpBUHHOI nepepoOku HadTonepepoOku sK: Had-
Ta, Ma3yT, TyapoH, OeH3WHOBa Qpakiis, racoBa (pakxiis, Au3eabHa (PaKLis Ta BAKyyMHHH Ta30iib. A
B ra3onofiOHOMy CTaHi MmiJ 4ac NepBUHHOI epepoOKu HaTH MOXKYTh nepeOyBaTH Taki (pakuii: OeH-
3MHOBA, TaCOBA, JU3eJbHA 1 BAKyyMHUH ra30Mb.

[cHye psn cTaTUCTUYHHMX METOIB, L0 JO3BOJIAIOTH BU3HAUUTH aJCKBAaTHICTh OTPUMAHUX EKCIIEpH-
MEHTAJIbHUX JAHUX: perpeciiHuid, AUCTIEPCIHHM, TOOBHIX KOMIIOHEHT, ()aKTOPHUI aHawi3 Ta iH. [3, 5].

Jis po3po0ku iMiTaliiHOi MoJeli TerIo(i3HYHUX BIIACTUBOCTEH MPOJYKTIB HagTONEepepoOKu
BUKOPHUCTOBYETbCA AMCHEPCIHHMI aHami3 [8], 3aBJaHHSAM SIKOTO € JOCIiIKEHHS BIUTUBY 30BHILIHIX
SIKICHUX, KUIbKICHUX 1 BUMaAKOBUX YMHHUKIB Ta IX YMOB Ha 3MiHY CepeIHIX JOCIiIKYBaHUX 3HAYCHb.
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Pe3yabTaTu. AHami3 BiJOMHUX BUpPa3iB BIACTUBOCTEH MPOAYKTiB HAPTONEPEPOOKH JT03BOJIHB M0~
OyayBaTH CiM’I0 KPUBUX Ul KOKHOTO OKPEMOTrO BUAY HaQTOMpOAyKTy. Y Am3einbHil (pakuii cro-
CTepiracTbecsl HaOIbIIa PO3OLKHICTh B 3HAYSHHSX, TOMY JUIS MPHKIaay rpadiune BimoOpaxkeHHS il
BJIACTHUBOCTEW MPEJCTABICHO B arperaTHoMy cTaHi piauau (puc. 1). CyniibHUMU JiHISIMA TO3HAYEHO
3aJIeKHOCTI 3a BIJOMUMH BUpPa3aMH.
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3a pe3yabpTaTaMu JUCIIEPCIHOTO aHaii3y po3poOIieHa iMiTalliiiHa MoJIeNb Tero(i3NIHNX Biac-
TUBOCTEH 3aJIeKHO BiJl TEMIIEpaTypH. Y PIAMHHOMY CTaHi TEIUIOEMHICTh, KJ[k/(kr-K)

C,(TYy=aT?*+bT +c,
eHTaNbMisA, KJHK/Kr

WT)=AT?>+BT -C,
IyCTHHA, KI/M’

ps(T)=n—-mT,
ne T — temneparypa HadTonpoaykry, K;
a, b, c, A,B,C,m,n — xoedilicHTH MOIIHOMIB, 3HAYCHHS SKUX BU3HAYAIOTHCS MUIIXOM aIl-

poKcuMaii JaHuX Npo BIACTUBOCTI peuoBuHU (Tadm. 1).

Tabauysa 1
Koegiyicnmu noninomis 0ns 6usHaueHHss MenioEMHOCMI, eHMATbRii ma 2yCmuHu
HApmMonpooykmis 6 piouHHOMY CIAaHi
KoedinienTr noiiHnoMiB KoediuienTr noxinomMis Koediuientu
Bug nadronponyxry TEIIOEMHOCTI SHTaIBIIT TIOJTIHOMIB TYCTHHHU
a b c A B C m n
Hadra 7-10° | 0,0025 | 1,2451 | 0,0018 | 08131 | 357,29 0,686 1068,3
Masyt 410° | 0,0018 | 1,0257 | 0,0017 | 0,7697 | 338,19 0,686 1178,5
I'yapon 6:10° | 0,0015 | 1,0168 | 0,0017 | 0,7614 | 334,24 0,686 1201,0
bensunoBa ¢paxuist 510° | 0,0017 | 1,1442 | 0,0020 | 0,8793 | 38595 0,686 911,7
I'acoBa ¢paxuis 2:10° | 0,0032 | 0,8639 | 0,0019 | 0,8253 | 366,47 0,686 993,5
JuzenbHa ¢pakiis 2:10° | 0,0025 | 0,7625 | 0,0019 | 08217 | 364.83 0,686 1029,1
BakyymHuii razoitsnn 1-110° | 0,0012 | 0,6391 [ 0,0018 | 0,7573 | 341,77 0,686 1106,8

I'padiune BimoOpaxeHHs TeII0(i3NUHUX BIACTUBOCTEH iMiTaliiHOI MOJIeNi Uil AU3ETbHOT (pa-
KIIi1 IIpeCTaBICHO IMTyHKTHPHOIO JIiHi€eto (puc. 1).

PesynpTaroM mucniepciiHOrO aHamily € BU3HAYEHHs MOXWMOKH IMiTaIiifHOI Mojem Terodi3zny-
HUX BJIACTHBOCTEH HAQTONMPOAYKTIB (Ta0I. 2).
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Tabnuys 2

Pesynomamu oucnepcitinoeo ananizy menio@izuuHux enacmugocmeti npoOykmis nagmonepepooxu

Bun npoaykTy nepBUHHOI epepoOku HadhTH
Hucnepcis Hada Ma3VT VIDOH OeH3MHOBa racosa Ju3eIbHa BaKyyMHUI
Y YAP dpakiris dpakiis dpakiis ra3oiib
D(Cp): 10! 102 102 102 -2 10! -1
/e K) 42410 2,3:10 2,3410 1,6:10 10 1,1-10 10
D(h), 3107 82:10% | 5,610 10° 1,1-10° 2:10°* 2:10*
kJK/KT
!
D(p“} 8107 10° 2:10° 3-10°% 9:10°® 3-10°° 3-10°°
KI/M

AHai3 oTpUMaHHX pe3yJIbTaTiB 1€ 3MOTY CTBEPAXKYBAaTH HACTYIIHE:

— cepeJl BCiX 3HaueHb TyCTHHA Ta TETIOEMHICTh MAIOTh JIIHIHHUN XapakTep, a eHTaJbIIis — He-
TIHIAHAI;

— eHTaNbIlisl Ha0yBae OUTbINOT 301KHOCTI pPe3yNbTaTiB NMPU MEHIINX 3HAYCHHSX TEMIIEPaTypH,
HiXK MIpY OLIBIINX;

— BIJJHOCHA MOXUOKa pO3paxyHKIB TEIIO(Qi3UYHUX BIIACTUBOCTEH MPOJIYKTIB MEPBUHHOI Iepe-
poOKHM HaTH 1 CHPOBHUHU 3pOCTAaE 3i 30UIBIICHHIM TEMIIEPATYPH;

— MaxkCUMaJbHE 3HAYCHHS BIJHOCHOI MOXMOKH pPO3PaxyHKIB TEIUIO(QI3UYHUX BIACTHBOCTEH
NPOJIYKTIB NEPBUHHOI MepepoOku HA(TH i CUPOBUHH JJIs Jiala3oHy TEeMIIepaTryp, IO JOCIHiIKyBa-
JIUCh, OCATAE TAKUX MOKa3HUKiB: ryctuHa — 0,4 %, entanbmis — 1,8 %, Terwmoemuicts — 1,3 %.

BucHoBku. Po3po0OsieHa imiTalliiiHa MoJieNnb J03BOJISIE BU3HAYUTH BEIMYUHHM TEIUIO(MI3MYHUX
BJIACTHBOCTEU JESIKMX HAPTOMPOIYKTIB MPH MiHIMAIBHUX PO3paxXyHKOBUX MOXUOKax. IMiTamiliHa Mo-
JleNb aJIeKBaTHA, 10 HAaJlaMi TO3BOJIUTH PO3PAaXOBYBATH TEILJIOBI MOTOKH B YCTaHOBIII MepepoOKu Had-
TH JJIs1 IPOBEJICHHST HEOOXITHUX JOCIIIKEHD 3 YJOCKOHAICHHS TEXHOJIOTIYHOTO TPOLIECY Ta AJISl €KO-
HOMIT IEPBUHHHUX CHEPTOPECyPCiB.
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AHOTAIISI / AHHOTALIUA / ABSTRACT

B.I. Kpusoa. BusHaueHHs1 Tem10(i3HIHUX BIACTHBOCTEH MPOAYKTiB HadpTomepepo6ku. OCTaHHI AECATUIIITTS yI0-
CKOHAJIEHHSI TEXHOJOTTYHOTO MPOIIECY Ta €eKOHOMIS IIEPBHHHIX €HEPrOPECYPCiB € TOJIOBHUMH 3aBJaHHSAMH Ha HaTOIIEpepo-
OHUX 3aBOAaxX. BUPOOHMIITBO i BUKOPHCTAHHS Pi3HUX HA(TONPOIYKTIB BUMAarae 4iTKOro 3HaHHS 1X BJIACTUBOCTEH. 3acToCy-
BaHHS JAUCIIEPCIHHOTO aHaji3y MO3BOJIMIO MOOYyTyBaTH iMiTaliiiHy Mozenb Teruo(i3UYHUX BIACTHBOCTEH IPOMYKTIB Iep-
BHHHOI IepepoOKu HaTH i cHpOBHHU. B pe3ynbrari anpokcuMalii JaHUX OTPUMAHO MOTIHOMH, KOS(Ii€HTH SKUX PI3HATHCA
Juts ppaxuiii HahTONPOAYKTIB, SIKi TOCHIIKYBaIuch. B poboTi npencrasieHo rpadiyni 3a1eXHOCTI TeII0(i3nIHUX BIACTH-
BOCTEH Bif TeMmeparypu At qu3enbHol gpaxuii. JIiHiiHI XapakTepH 3aIe)KHOCTEH I'YCTHHH 1 TEIUIOEMHOCTI Bifl TeMIIepary-
pH 3HANILN BiZOOpa)kKeHHS B MPOMOPIIHHOCTI MOXMOKK po3paxyHKiB. BimHocHa MiHIManbHa moxubka He mepesuuiye 2 %,
IO MiATBEPIKYE aleKBAaTHICTh MPOBEJCHUX po3paxyHKiB. OTpuMaHa MoJelb MOXKe OyTH BUKOPHCTaHA B PO3paxyHKax IJIs
TIOJABIIOTO YAOCKOHAJICHHS TEXHOJIOTITHOTO IIPOLIECy.

Kniouoei cnosa: TernodismaHi BIaCTUBOCTI, HAQTOMPOILYKTH, aJeKBATHICTh, TUCTIEPCIHHUI aHAI3.

B.U. Kpvisoa. Onpenenenne Temiopu3ndecKux CBOCTB MPOayKTOB HedTenepepadoTku. B nocnennue necstue-
THSI YCOBEPIICHCTBOBAHHE TEXHOJOTHMUYECKOIO MpOIiecca M HKOHOMHMS HMEPBHYHBIX SHEPropecypcoB SIBIISIOTCS TIIABHBIMHU
3amadamMu HeTernepepadaThBalOUX 3aBOA0OB. [I[pON3BOICTBO U UCTIONB30BaHIE Pa3HBIX HEPTEMPOLYKTOB TPeOyeT YETKOTO
3HAHUS UX CBOWCTB. [IprMeHeHre MHUCIepPCHOHHOTO aHan3a MO3BOJIMIO IIOCTPOUTh HMHUTAMOHHYIO MOJIEIb TeIuIohu3nde-
CKHX CBOICTB HNPOJYKTOB NEPBUYHOH NepepadoTKN He(TH U CHIphs. B pe3ynbrare ammpoKCHMaIMy JaHHBIX HOJyYeHBI M0-
JMHOMBI, K03()(HUIMEHTH KOTOPHIX OTIMYAIOTCS IS UCcIenyeMbIX (pakuuii HegTenpoaykToB. B pabore mpenctaBieHb
rpaduyeckue 3aBHCUMOCTH TEIUIODU3MYECKUX CBOMCTB OT TEMIEPATyphl Ui Iu3eibHOI (pakiuu. JlnHelHble XapakTepb
3aBUCHMOCTEH IUIOTHOCTH M TEIUIOEMKOCTH OT TEeMIIEpaTyphl HAIIIK OTPaKEHHE B IIPONIOPIUOHATIBHOCTH IIOTPEITHOCTH pac-
yeroB. OTHOCHTENbHAs MHHUMAIIbHAS TOTPEITHOCTh HE MPEBHIMIaeT 2 %, 4TO MOATBEPKAAET aJeKBATHOCTH IPOBEJCHHBIX
pacueToB. ITomy4yeHHass MOZENb MOXKET OBITh HUCIIONB30BaHA B pacuyeTax AJsl AalbHEHIIEero yCOBEpIICHCTBOBAHUS TEXHOJIO-
THYECKOro Iporecca.

Knrwouesvie crnosa: tennopuznueckue cBOiCTBa, HeTEIPOLYKTHI, aIeKBaTHOCTD, TUCIICPCHOHHBIH aHAJN3.

V.1. Kryvda. Determining the thermal and physical properties of oil processing products. In the last decades both
technological process’ improvement and primary energy resources saving are the main tasks of oil refineries. Using various
oil products does impose an accurate knowledge of their properties. The dispersion analysis applied makes possible to con-
struct a model simulating the primary oil refining products’ and raw materials’ thermal physical properties. As a result of data
approximation there were obtained polynomials with coefficients differing from attributable to the studied oil products frac-
tions. The research represents graphic dependences of thermal physical properties on temperature values for diesel oil frac-
tion. The linear character of density and calorific capacity dependencies from temperature is represented with a proportional
error in calculations. The relative minimum error is below 2 % that confirms the implemented calculations’ adequacy. The
resulting model can be used in calculations for further technological process improvements.

Keywords: thermal physical properties, adequacy, dispersion analysis.
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