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1. O6rpyHTyBaHHS eHeproepeKTUBHUX PEXXUMIB pOOOTH CUCTEMU PeKyIlepaTHBHUX TEeIJIOOOMIHHUKIB y ITpoLeci

nepepoOKU MipOKOHAEHCATy

2. Substantiation of energy-efficient operation modes for the system of recuperative heat exchangers in the
pyrocondensate processing

Pedepar:

1. O6’eKTOM [IOCIiI>KEHHSI € TeIJIOOOMiHHI IIPOLIeCH, SIKi BiZi0yBalOThCSI B MEPEXi peKyllepaTuBHUX TEIIJIO0OMIHHMX
araparis Ipu IepepooOlli NipOKOHIeH ATy Ha YCTaHOBL BUPOOHULITBA 6€H30/1y. MeToI0 po60TH € aHali3 CUCTEMU
PEKyIepaTUBHOIO TEIJIOOOMiHY Ta BU3HAYEHHS ii HEJJOJIIKiB AJ1s1 OO DYHTYBaHHS €HEProe(pEKTUBHUX PEKAMIB
pPO6OTH YCTAaHOBKH 3 MOJAJIbIIMM BUPIlIEHHSIM 3a7ja4i MiABUILEHHS] €HEProe(EeKTUBHOCTI MTPOLIeCy [1epepooKU
nipoKoHeHcaTy. MeToau IOCiIPKEHHS: METOJ, iHY-TIPOEKTYBaHHS BUKOPUCTAHO [J1s1 BUBHAYEHHSI BEJIMYNHU
CIIOKMBaHH$ 30BHIIIHIX €HEPTOHOCIIB y XiMIKO-TEXHOJIOTIYHUX IIPOLIECax Ta KiJIbKOCTI eHeprii peKynepatriii;
IPUHLMNY NOOYA0BY BapTiCHUX 3aJIEXKHOCTEN IPUBEIEHUX BUTPAT BUKOPUCTAHO NPY PEKOHCTPYKLI

TEIJIOOOMIHHOI CUCTEMU; METO/, CKJIaJIaHHS CITKOBUX JiiarpaM BUKOPHCTAHO /J1S1 CTBOPEHHSI IPOEKTY



PEKOHCTPYKIii cucTeMu TenI000MiHHUX arnapariB; METOY MaTEMAaTUYHOTO MOJIETIOBAaHHS BUKOPUCTAHI /1715
IleTaJIbHOTO aHaJli3y Pe>KUMiB pOOOTH TEIJIOOOMIHHUX arapariB 3 ypaxyBaHHIM (a30BoOro CTaHy TEIJIOHOCIIB; fis
IIPOBEJEHHS PO3PaxyHKiB BUKOPUCTOBYBAJIMCS O€3KOIITOBHI MaTEMATHUYHI ITaKETH, @ TAKOXK KOMITIOTEPHI IIporpamu
31 BCTAaHOBJIEHHS TEXHOJIOTIYHUX NTapaMETPiB HOBUX MJIACTUHYACTUX TENJIOOOMIHHUMX anapariB HeoOXigHOI
cnenu@ikalii; 1y 06paxyHKy BeJIMYMHU MOXJIMBO] iHTerpallii Ta 1o6y10B1 KPUBUX €HEPro-€KOHOMIYHUX
3aJIe;KHOCTel BUKOPUCTAaHO ITporpaMmHe 3abesnedeHHs «HILECT»; MmogesnoBaHHs BUPOOHUIITBA IPOBOIUIIOCS 32
IOTIOMOTOIO CIIelliali30BaHOro IporpamMHoro 3adesneyeHHs «UniSim Design». TeopeTyuyHi Ta NpakTU4Hi
Pe3yJIbTaTU: IPOAHANI30BAHO CUCTEMY PEKYIIEPATUBHOTO TEMJIOOOMIHY Ha YCTaHOBL IepePOOKU MiPOKOHAEHCATY
337151 BU3HAYEHHS il HeOJIIKiB Ta MOJAJBIIOrO YIOCKOHAIEHHS IIJIIXOM BIIPOBAKEHHS 3aX0/IiB iHTerparttii
TEXHOJIOTIYHUX ITOTOKIB 1 OOIPYHTYBaHHS €HeProe(eKTUBHUX PESKUMIB POOOTU KOMILJIEKTY HOBOT'O
TEIJIOOOMIHHOTO 06J1afiHaHHs. HayKkoBa HOBU3HA: [IicTalu MOJAJIbIIMKA PO3BUTOK METOAM iHTerpaii npouecis, a
caMe MeTO[] MiHY-aHasi3y, Mo JO3BOJIUJIO MiATBEPIUTU BUCOKY €(PEKTUBHICTb NOJIOHMX PO3PAaXYHKOBO-
IIPOEKTYBaJIbHUX 3aCO0iB 1171 TPOEKTYBaHHS Cy4aCHUX MepeX TeIJIO0OMiHY, 3afliIHUX B IIpoliecax epepodKu
MiPOKOHIEHCATY; BIIEPLIE 3aCTOCOBAHO TEXHOJIOTI MIHY-TIPOEKTYBAHHS Ta TEIUJIOBO] iHTErpauii 1o Mepexi 1iro4oro
TEINI000MIHHOTO 06JIa[IHAHHS, 3aJIy4€HOTO [1J1 IPOLeCiB IePepOoOKU MiPOKOHAEHCATY TP 6e3[1epepBHOMY
BUPOOHULITBI 6€H30J1y; eKCIIEPUMEHTaJIbHO BUSIBJIEHO HU3bKY €(DeKTHUBHICTh pOOOTHU eJIeMEeHTIB iCHyI040i
TEIJIO0OMIHHOI CUCTEMH Ta 3aIIPOIIOHOBAHO 3aX0[Y 1O/0 IiABULIEHHS HU3KYM BUPOOHUYMX IIOKA3HUKIB 3aBISIKU
TEXHIYHOMY I1epEeOCHAIIeHHIO MepeXi 32 paxyHOK JOMOBHEHHS CYKYITHOI IIOBEPXHi TeNJI000MiHy KOMILJIEKTOM
HOBUX IJIACTUHYACTUX TEIJIOOOMIHHUKIB i3 BUCOKMMU BUPOOHMUYMMU XapaKTePUCTUKAMY; BIIEPLIE BU3HAYEHO
ONTMMAaJIbHE 3HAYEHHS MiHIMaJILHOTO TEMIIEPATyPHOTO HANlOPY, BEJIMYMHU IOCTYIIHOI peKyIepallii Tena0BOoi eHeprii
Ta KiJIbKOCTi eHeprii, 1Ky HeoOXigHy MiIBECTH 330BHI, 17151 3a0€311e4eHHSs IPalle31aTHOCT] TeNJIO0OMiHHOI CUCTEMU,
3a7isHOI y Ipolieci nepepoOKU MipOKOHAEHCATy Ha YCTAHOBLI BUPOOHUILITBA 6€H30J1y; iCTaB IOJaJbUINi PO3BUTOK
MeXaHi3M 06pOOKY Ta BUKOPUCTAHHS TEXHOJIOTIYHUX JTAHUX [J1s1 CTBOPEHHS imMiTaliiHnx mogesed HapToxiMivHuX i
nepepoOHUX BUPOOHUIITB 3 3aCTOCYBaHHIM IporpamHoro 3abesnedeHHs UniSim Design, mo no3sonnio
[IePEeBipUTU KOPEKTHICTb BUXiAHUX €KCIIEPUMEHTAJIBHUX JAHMX Ta BUSHAYUTH BiJICYTHI TeNI0Qi3nyHi
XapaKTEPUCTUKY TEMJIO0OMiHHUX MOTOKIB; BIIEPLIE pO3pO6JIEHO BapiaHTH NPOEKTIB eHeproeeKTUBHOI iHTerpauii
32 YMOB BapiaTMBHO-ONTUMIi3al[ilHOTO NPOEKTYBaHHS CUCTEMU TEIIJIOOOMIHHUMX alapaTiB B TEXHOJIOTIYHUX JIiHIsIX
L7151 OKPEMUX OJIOKIB yCTaHOBKU. CTYIIiHb BIPOBAI)KEHHS: PE3YJIbTaTH POOOTU BIIPOBAIPKEHO Yy HAaBYa/IbHUI IIpOLieC
Kadenpu iHTErpOBaHMX TEXHOJIOTIH, MPOLECiB Ta anapartiB HallioHa/IbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBChbKUI
nosliTexHiyHU iHCTUTYT». Cdhepa BUKOPUCTAHHS: XiMidHa, HapTOxXiMidHA, HapTOIIepepoOHa, eHepreTuyHa Ta
CyMDKHI raysi.

2. The research object is the heat exchange processes that occur in the recuperative heat exchanger network
during the processing of pyrocondensate on installation of benzene production. The purpose of the work is to
analyze the recuperative heat exchanger network and to identify its disadvantages in order to substantiate the
energy-efficient modes of the plant operation and to further solving the problem of the energy efficiency
increasing of pyrocondensate processing process. Methods of research: pinch-design method was used to
determine the value of the external energy sources consumption in the chemical-technological processes and the
amount of energy recovery; the principles of reduced costs dependencies constructing was used in the
reconstruction of the heat exchange system; the method of network diagrams drawing was used to create a
reconstruction project for the heat exchangers system; methods of mathematical modeling were used for detailed
analysis of heat exchangers operating modes taking into account the phase state of heat-carrier; for calculations
were used free mathematical packages, as well as computer programs for the installation of technological
parameters of new plate heat exchangers required specification; "HILECT" software was used to calculate the value
of the possible integration and energy and economic dependence curves construction; production modeling was
carried out using of specialized software "UniSim Design". Theoretical and practical results: the system of
recuperative heat exchange at the pyrocondensate processing plant was analyzed in order to identify its defects
for further improvement by introducing the measures of technological streams integration and the substantiation
of energy-efficient operating modes of a set of new heat-exchange equipment. Scientific novelty: processes



integration methods, namely the pinch-analysis method, were further developed, which has allowed to confirm the
high efficiency of such calculation-and-design means for designing of modern heat exchange networks involved
into the pyrocondensate processing; the technologies of pinch-design and thermal integration into the active
heat-exchange equipment network, involved in the pyrocondensate processing during the continuous production
of benzene, were applied for the first time; the low efficiency of the elements of the existing heat exchange system
experimentally revealed and some measures to increase a number of production indicators due to the network
technical re-equipment by completing the combined heat transfer surface with a set of new plate heat exchangers
with high production characteristics were proposed; the optimum value of the minimum temperature pressure,
the amount of available heat energy recovery and the amount of energy, required to be brought from the outside,
were determined for the first time, that's ensure the efficiency of the heat exchange system involved in the
processing of pyrocondensate at the benzene production plant; the mechanism of processing and use of
technological data to create simulation models of petrochemical and processing industries using the software
UniSim Design, which allowed to verify the correctness of initial experimental data and to determine the missing
thermal and physical characteristics of heat exchange streams were further developed; the variants of energy-
efficient integration projects were developed for the first time under conditions of variant-optimization heat
exchangers system designing in technological lines of some installation units. The degree of implementation: the
results of the work were introduced into the educational process of the Department of Integrated Technologies,
Processes and Apparatuses of the National Technical University "Kharkiv Polytechnic Institute". Scope of
application: chemical, petrochemical, oil refining, energy and related industries.
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