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Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € TIPOLIEC PEKYIIEPATUBHOIO TEMJIO0OMIHY Ha yCTaHOBKAX ra3o(pakliloBaHHS i
KOMITPMMYBaHHSI Ta iX KOMILJIEKcax. MeTowo po60TH € MiiBULIEHHS PiBHS OTY)KHOCTI [TPOLIECY peKynepatii
TEeIJIOBOI eHeprii Ha yCTaHOBKax ra3opakiiifoBaHHs i KOMIIPMMYBAaHHS Ta iX KOMILJIEKCIB Ha ra30XiMiyHUX
BMPOOHULITBAX HMIJIIXOM JOCJII)KEHHS Ta aHaJi3y iCHY04O0i CUCTeMU peKyllepaTMBHOIO TEIJI0O00MiHY, Ta HAYKOBOTO
OOI'PYHTYBaHHSI METOZIB MiJBUIIEHHS IIOTY>KHOCTI [IpOLeCy peKymnepallii TeIJIOTH, CTBOPEHHS METOIUKU
PO3PaxyHKy T€OPETUYHE OOYMOBJIEHOTO, Ta TEXHIYHO J103BOJIEHOTO MiJBUIEHHS MOTYKHOCTi pEKylI€PaTUBHOTO
TEIJI00OMIHY Ta BIIPOBAIKEHHS JOCSITHEHb Y HAyKOBO-TEXHIYHI pO3p00OKU Ta HaBYIbHUM IIpolec. MeTonu
DOCHiIXeHHs: PyHAAMEHTAIbHi METOIA TEPMOAMHAMIKY Ta TEIIoNepeaadi BAKOPUCTAHO 71l BUSHAUYEHHS
CIIO’KMBAHHS 30BHIIIIHIX €HEPrOHOCIIB B XiMIKO-TEXHOJIOTTYHUX MPOLLeCaX i KiZIbKOCTI €Heprii peKyneparii; MeTog,

CITKOBHX Jliarpam BUKOPUCTAHO [iJIsl CTBOPEHHS ITPOEKTY PEKOHCTPYKLii CUCTeMU TEIJIOOOMIHHUX araparis;



nporpamHi Ta mateMaTnyHi nakety Microsoft Excel Ta MathCAD BuKOpuCTaHO /171 TPOBEIeHHS PO3PaxyHKiB Ta
CTBOPEHHS METOAMKU PO3PaxyHKy; nporpama "CAS-200" BUKOprCTaHa [J151 pO3paxyHKy TEXHOJIOTIYHMX [TapaMeTpiB
TeIJI00O6MIHHOTO 06J1aiHaHHSI; porpamHe 3abesnedeHHs "HILECT" ta "Pinch 2.02" BukopucTaHo 1151 06paxyHKy
MOXJIMBOI BEJIMYMHY IIOTY>KHOCTI peKyIepallii TeIJIOTH Ta N00YJ0BY KPUBUX €HEPreTUYHUX | EKOHOMIYHMX
3aJI€;KHOCTEMN; IMaKeT TPMBUMIPHOIO TBEPIOTIILHOTO MogenoBaHHs AutoCAD BUKOPUCTAHO [1J1S1 KPECJIEHHS
OKpEeMUX BY3JIiB arapariB; MOJ€JII0BaHHS BUPOOHUIITBA IPOBELIEHO 32 JOIIOMOIOIO CIIelliali30BaHOro IIPOrpamMHOro
3abesneyeHHs "UniSim Design". TeopeTnyHi Ta npakTU4Hi pe3yJabTaTU: PO3PO0JIEHO TEXHOJIOTIYHI CXEMU 3
IiIBUIIEHOIO NOTY>KHICTIO PEKYIIepaTUBHOrO TEIJI000MiHY o0 pekTudikalii mupokoi gppakuii serkux
BYIJIEBOJIHIB 3 OTPUMAaHHSM I[IPONaH-TIeHTaHOBOI, IPOIIaH-TeKCcaHoBOi, 6yTaHOBOI i 1300yTaHOBOI (PpaKiiili; CTBOPEHO
TEXHOJIOTIYHI CXeMHU 3 MiJIBUILIEHOIO NOTY)XHICTIO peKylIepaTHBHOIO TENJIO00MiHY TEPUTOPiaIbHOTO KOMILJIEKCY
YCTaHOBOK IOAiIEHHSI IMPOKO]i (PpaKIii IeTKUX BYTJI€BOIHIB; 3alIPOIIOHOBAHO TEXHOJIOTIYHI CXEMHU 3 MiIBULLIEHOIO
IIOTY>KHICTIO PEKYIIEPATUBHOTO TEIJIOOOMIHY 3 iHTerparli€io TernaoBoi OMIH K /1JIS1 CAMOCTIHUX ITPOLECiB
[IO/IiJIeHHSs MPOKOi (paKLii JIerkux ByrieBOAHIB TaK i 070 TepUTOPiaJbHOIO KOMILJIEKCY YCTaHOBOK IOJiJIeHHS
IIMPOKOi PpaKliii 1erkux Byrj€BOHIB; pO3p00JI€HO METO/, iH)KEeHEPHUX PO3PaXyHKIB MiJBUIIEHHS IIOTY>KHOCTI
IpoLeCy peKynepallii TeruoBoi eHepril y [il04oi JBOMOTOKOBOI CUCTEMHU TENJIO00MiHY. HayKoBa HOBM3HA: BIieplie
BM3HAYEHO 3aJIEXKHOCTI BEJIMUMH YTUJIIT, SIKi CIIOXKUBAIOTHCSI IIPOLIECOM Ta HEOOXiHOI IJI01Li I0BEPXHi TeII000MiHY
Bif 3HaueHHs MiHiManbHOI pyifiHOi cruy TennoobmMiny ATmin B pekynepaTrBHiil cUCTeMI Ipolecy 3a L0IOMOTO0
no6yJ0BY CKJIQLOBUX KPUBUX IIPoLieCy peKTuikauii mupokoi ¢ppaxiiii 1erkux ByrjieBOgHIB 3 OTPYMaHHSIM IIPONaH-
IIEHTaHOBOI, IPONIaH-TE€KCAHOBOI, 6yTaHOBOI Ta i306yTaHOBOI (PpaKLiil; Brieplle 3HANEHO ONTUMAaJIbHE 3HAYEHHS
MiHiMasnpHOI pyIifiHOI cuu Terynoobminy ATmin B peKyniepaTuBHiil cucTeMi npouecy, AJis sIKoi BU3HaueHi
ONTUMAaJIbHi 3HaU€HHSI 30BHIIIHIX YTUJIIT, i N06y0BaHa iMiTallillHa MaTeMaTUYHA MOZEJIb CUCTEMHU PeKyIepaliii
TEIJIOBOI €Heprii; 3aIIPOIIOHOBAHO i pO3pP06JIEHO METOJ, BU3HAUEHHS Ta MiJBULIEHHS TUTOMOI IOTYXHOCTI IIPOLeCy
peKyneparii TernjoT! Ha yCTaHOBKax pekTudikanii mupokoi ppaxiiii Jerkux ByrjaeBoAHIB 3 OTPMMaHHSIM IIPOIaH-
IIEHTAaHOBOI, IPOINIaH-Te€KCAaHOBOI, 6yTaHOBOI Ta i300yTaHOBOI PpakKliil 3a JOIIOMOrOI0 iHTerpalii TenaoBoi oMy,
BIIEPILE BUPILIEHO 3aa4y €EKOHOMIYHO IOLIIBbHOTO MiABUILEHHS [IOTY>KHOCTI IPOLeCy peKylepalii TenaoBoi
€Heprii B IBONIOTOKOBI CUCTEMI TeIJIOOOMiHY 3 YTUJIITHUMU LIUISIXaMU Ta TPbOMA JiI04MMU TEMJI000MiHHUKAMUY,
TaK i 17151 6yb-5IKOi iX KiJIbKOCTI; Brieplle BU3HAYeHO 3aJIeXXKHOCTi TeMIIepaTyp TEeIJIOHOCIiB Ta TelJI0BOro
HaBaHTaXEHHS Ha iCHYIOYMX Ta JOAATKOBOMY TEIJIOOOMIHHUKAX SIK Bifl 1OTO IJIOILi IOBEPXHi TENJI000MiHY, TaK i Bif
iHTEHCUBHOCTI TeII000MiHY; Bliepiie BU3HAYEHO 3aJIeSKHOCTI TMCKOHTOBAHOI BAPTOCTi Ta IPOCTOTO CTPOKY
OKYITHOCTI 111 PEKOHCTPYKLii IBOIIOTOKOBOi CHCTEMU TEIJIOOOMiHY SK Bif] JOJATKOBO] IIJI0LIi TOBEPXHI
TEIJI00OMIHY, TaK i BiJj IHTEHCHBHOCTI T€IJIOOOMiHY; BIIEpIlle CTBOPEHO METOAUKY PO3PAXyHKYy €KOHOMIYHO
IOLJIbHOI 0ATKOBOI IOBEPXHI TEIJIOOOMiHY B [il04ill IBOIIOTOKOBIN CUCTEMI TEIJIOOOMIHY 3 YTUIIITHUMU
IIJIIXaMU Y BUTJISIA MaTeMaTU4HOi Mojieti. CTyIiHb BIIPOBaIKEHHS: pe3yJIbTaTH POOOTH BIIPOBA/IPKEHO Y
HaBYaJIbHUH Tpoliec Kadbenpu iHTerpoBaHUX TEXHOJIOTIH, MpoleciB Ta anapaTiB HarioHaabHOTO TEXHIYHOTO
yHiBepCUTETY "XapKiBCbKUI MOJITEXHIYHUI iIHCTUTYT", y HAYKOBO-J0CHigHY po6oTy [TliBHiYuHO-Ka3zaxcTaHCHKOro
IepskaBHOTO yHiBepcuTeTy iMm. M. O. Aye3oBa Ta y npoektHi po6otu [TED "OnrimEnepro”. Cpepa BUKOPUCTAHHS:

XiMmivHa, HaTOXiIMiYHA, ra3onepepobHa, HadTornepepobHa, eHepreTyHa Ta CyMiXHi ramtysi.

2. The research object is the process of regenerative heat exchange in the fractionation and compression of gas
units and their complexes. The purpose of the work is to increase the level of heat energy power recovery in the
fractionation and compression of gas units and their complexes in the gas-chemical production by studying and
analyzing the existing system of regenerative heat transfer, and scientific substantiation of methods for increasing
of the heat recovery power, creating a method for calculating the theoretically substantiated and technically
permissible capacity increase of the regenerative heat exchange, and the introduction of achievements in
scientific-and-technical developments and training process. Methods of research: the fundamental methods of
thermodynamics and heat transfer was used to determine the consumption of external energy in the chemical-
technological processes and the amount of energy recovery; the grid diagrams method was used to create a
project for the reconstruction of the heat exchanger system; the Microsoft Excel and MathCAD software and math
packages was used to make calculations and create a calculation method; the "CAS-200" program was used to



calculate the technological parameters of the heat-exchange equipment; the "HILECT" and "Pinch 2.02" software
was used to calculate the potential value of heat recovery capacity and to construct energy and economic curve
dependencies; the package of three-dimensional solid-state modeling AutoCAD was used for drawing the
individual units of devices; production modeling was carried out using of specialized software "UniSim Design".
Theoretical and practical results: the technological schemes with increased regenerative heat exchange capacity
for the rectification of a wide fraction of light hydrocarbons with the production of propane-pentane, propane-
hexane, butane and isobutane fractions are developed; the technological schemes with increased regenerative
heat exchange capacity for the territorial complex of wide fraction of light hydrocarbons division units is made;
the technological schemes with increased regenerative heat exchange capacity the with the integration of the heat
pump for the independent processes of the wide fraction of light hydrocarbons division and the territorial complex
of units for wide fraction of light hydrocarbons division are proposed; the method of engineering calculations of
the power increasing of the process heat energy recovery in the current two-flow heat exchange system is
developed. Scientific novelty: the dependencies of utility values consumed by the process and the required heat
transfer surface area vs. the value of the minimum heat transfer motive power ATmin in the recuperative process
system were determined for the first time by constructing the component curves of the wide fraction of light
hydrocarbons rectifying process to produce propane-pentane, propane-hexane, butane and isobutane fractions;
the optimum value of the minimum heat transfer motive power ATmin was discovered for the first time in the
recuperative system of the process for which the optimal values of the external utilities were determined, and the
simulation mathematical model of the heat energy recovery system was constructed; a method for determining
and increasing the specific power of the process heat recovery at the wide fraction of light hydrocarbons
rectification units with the production of propane-pentane, propane-hexane, butane and isobutane fractions by
integration of the heat pump is proposed and developed; the problem of economically expedient increase of the
power heat energy recovery in a two-flow heat transfer system with utility paths and three active heat exchangers
and for any of their quantities was solved for the first time; the dependences of heat carrier temperatures and heat
load on existing and additional heat exchangers, both on its heat transfer surface area, and on the heat transfer
intensity, were determined for the first time; dependencies of discounted value and a simple payback period for
the reconstruction of a two-flow heat transfer system from both the additional area of the heat transfer surface
and the heat transfer intensity were determined for the first time; a method for calculating an economically
feasible additional heat transfer surface in an operating two-flow system of heat exchange with utility paths in the
form of a mathematical model was created for the first time. 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", into the research work of the
North Kazakhstan State University named after M. O. Auezov and at the design works of PEF "Optimenergo". Scope
of application: chemical, petrochemical, gas refining, oil refining, energy and related industries.
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