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ABSTRACT

Based on the analysis of the current state of the theory and practice of deep processing of hydrocarbon raw
materials, the relevance and relevance of developing a methodology for assessing the energy and resource
efficiency of heat-technological devices and installations with the introduction of the efficiency coefficient Ke,
which allows taking into account not only the thermodynamic characteristics of the heat-technological system,
but also the design characteristics of the studied technological structure, is shown. It is shown that the use of the
considered technique in the development of optimal energy-saving systems can significantly reduce energy
consumption.

Keywords: energy and resource saving, heat technology equipment, methodology for assessing the energy
efficiency of heat technology systems.

Annomayun: Ha ocHOBe aHanM3a COBEPMEHHOTO COCTOSIHUS TEOPHUH W TMPAKTHKU TIyOOKOH mepepaboTKu
YTIIEBOAOPOAHOTO CBIPBA IOKa3aHa aKTyaJIbHOCTb U BOCTpe6OBaHHOCTL pa3pa60TKI/I MCTOJAUKH OLCHKU DHEPro-
U pecypcodPPeKTHBHOCTH TEIUIOTEXHOJIOTHICCKUX almapaToB M YCTAaHOBOK C BBeAeHHEM Kod(dduumenrta
3(1)(1)6KTI/IBHOCTI/I Ka, MO3BOJIAKOMIETO0  YUYUTBIBATH HE TOJBKO TEPMOAMHAMUYCCKHUE XAPAKTCPHUCTUKU
TEMJIOTEXHOJIOTHYECKOH CHUCTEMBI, HO MU KOHCTPYKTHUBHBLIC XapPAKTEPUCTUKHU I/ICCJ’Ier[yeMOf/'I TEXHOJIOTHUYECKOUN
cTpykTypbl. [lokazaHo, YTO HCIOJB30BAaHHE pPACCMaTPUBAEMOW METOJWKH MpH pa3paboTKe ONMTUMAaIbHBIX
3Hepr0c6epra}0mnx CHUCTEM HO3BOJIACT CYILICCTBEHHO COKPATUTH 3HepFOHOTp€6JI€HI/I€.

Knrouegvle cnosa: OHEPro- u pecypcoc6epe>KeHI/Ie, TEIUIOTEXHOJIOTHYCCKAA arnaparypa, METOAWKa OLCHKH
3Hep1“03(1)(1)eKTI/IBHOCTI/I TCINIOTEXHOJIOTHYECKUX CUCTEM.

Annomayua. YTieBoAOpPOUIM XOMalI€NapHU YyKyp KaiTa uIuiam Ha3apuscH Ba aMaJIMETUHUHI 3aMOHABUN
XOJIATUHU TaXJIWJI KWJINIT aCOCHU1a UCCUKIIMK-TEXHOJIOTUK TU3UMJIADHUHT Ha(baKaT TEPMOJNMHAMUK XOCCAJIapUHU,
OaNKkM TaJKUK STHIAETraH TEXHOJIOTHMK CTPYKTypaJIApHHMHI KOHCTPYKTHUB TaBCH(IapHHU XaM XucoOra OJvII
UMKOHMHHM Oepajuran camapagopiiuk koadduimentn Kc HM KHPUTHII OpKalM WCCHUKJINK-TEXHOJOIUK
anmapariiap Ba KypWIMAJQPHUHI SHEPTUsl Ba pecypc CcaMapaJopJIMTMHK 0axonail yciayOusiTHHH HILIa0
YUKUITHUHT J0J3apONUrd Ba axaMusATH Kypcatu® Oepmiran. KypuO dumkmimaérraH ycmyOMATOAH ONTHMAI
OHEPIrUATCIKAMKOD TU3UMIIAPHU nnnab YUKHUIIIJa q)OfIIlaJ'IaHI/IIH OHEPIrust UCTCBbMOJIMHU CE3UJIapJId Aapakaaa
KaMaWTHPHIIYU KYPCAaTUIITaH.

Taanu cﬁmap: OHEPIrud Ba PECypC/IapHU TEKalll, UCCUKIIMK-TEXHOJOTUK KypuiIMalaap, UCCUKINK-TEXHOJOTHUK
TU3AMJIAPHUHT SHEPTHS CaMapaJopiIUTrHHA 0axoaml yeryOusTH.

INTRODUCTION

One of the priority areas for improving the efficiency of energy and resource efficiency of hydrocarbon processing
processes is to increase the use of secondary fuel and energy resources, maximize the use of heat recovery and

optimize the technological modes of operation of technological complexes and installations [1].
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In a number of cases, the technological equipment of oil and gas processing industries does not provide the
necessary regulatory parameters even after optimization. Therefore, it is economically feasible to implement and
introduce highly efficient resource-saving equipment. Along with increasing the thermal efficiency of such
process equipment, it often becomes necessary to solve the problems of improving the operational reliability,

metal consumption and maintainability of process equipment [2].

Determination of the energy efficiency of the functioning of heat technology equipment

Let us turn to the problem of determining the economic efficiency of the operation of heat-technological
equipment using the example of installing an atmospheric-vacuum tube (AVT) of an oil refinery, all the
technological equipment of which is interconnected. To determine the effectiveness of such equipment, initial
data are needed to fully display the technological processes occurring in the apparatus. These necessary initial
data are obtained through experimental studies.

Let us consider the issues of studying the thermodynamic characteristics of the heating unit of the primary oil
refining unit and creating optimal energy-saving heat exchange systems that reduce the use of secondary energy
resources, maximize the use of recuperated heat and optimize the operating modes of heat technological
installations. In our case, the evaluation of the efficiency of the systems under study is carried out according to
the quality criterion or the efficiency criterion, the search for which for specific industrial conditions is a rather
difficult task [3].

To optimize the operation of the existing scheme of the heating block, it is proposed to use the following optimality
criterion - the efficiency factor of the Ke

Ks¥izq Fact _ (115+1,2) ML, Faee
Z?:lpins Z?:lpins

KE:

where Y7, F,.; — actual required area of the heat transfer surface of the heat exchange system, m?; ¥, Fi,s —
installed area of the heat transfer surface of the heat exchange system, m?; K, — safety factor of heat exchange
surface.

When optimizing the heating block, the Ke coefficient should tend to unity, as follows:

Ke—1, when X, Foer = Xisy Fins-

The use of the Kg coefficient in the development of optimal energy-saving heat exchange systems makes it
possible to take into account not only the thermodynamic characteristics of the heat exchange system, such as the
amount of heat transferred (heat flow), flow rates, the coefficient of contamination of the heat exchange surface,
but also the design characteristics of the heat exchanger. The selected efficiency factor also allows you to judge
how useful the heat exchange surface of the apparatus is used. Inefficient use of the heat exchange surface actually
leads to equipment downtime, and, therefore, to excessive capital costs and depreciation charges.

Using the selected criterion as an example, the circuits of heating blocks of the AVT of the Chinaz Oil Refinery
were optimized. The degree of heat recovery at these plants is 37.105%, after optimization, the calculated degree
of heat recovery of waste process streams is 42.613%.

The influence of the degree of heat recovery in the heating block on the operation of process furnaces of primary
oil refining units, in which additional heating of desalted oil after the heating block takes place before it is fed into
the distillation column, is determined. As a result, the consumption of fuel gas increases and there is a shortage of
dry gas. In this case, crude gas of primary processing is sent to the furnace, the calorific value of which is more

than 35% higher than dry gas. In addition, their combustion temperatures differ by 600 °C. Periodic replacement
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of one type of gas with another negatively affects the operation of tubular furnace coils. With insufficient heat
recovery of process flows in heat exchangers for heating oil, these flows enter refrigerators with an elevated
temperature. This leads not only to the loss of heat, which can be additionally used in the heating unit and reduce
fuel consumption, but also to the hard work of the refrigerators themselves. The required temperature of the flows
at the outlet of the refrigerators is not provided. Technological products are sent to the park with increased
temperature. The temperature of the circulating water at the outlet of the submersibles increases. This leads to
losses of the latter from evaporation and requires additional costs for cooling. Experiments on refrigerators of

primary oil refining units confirm the above [4].
CONCLUSION

Oil refineries are the largest consumer of fuel and energy resources, including fuel, heat and electricity. Efficiency
The rationality of their use in oil refining processes is largely determined by the efficiency of the process
equipment of the enterprise.

To meet today's requirements, existing installations must be redesigned, when investment in new equipment must
be kept to a minimum by making full use of existing equipment. Optimization of equipment operation is necessary
for another reason. Existing plants were designed and built in times of much cheaper energy than now, so it is
urgent to provide measures to save it.

A feature of the processing of hydrocarbon raw materials is that the technological processes themselves are not
perfect. Thus, the processes of primary oil refining consume 1.91 tons of reference fuel. for processing 100 tons
of oil with a theoretically required 1.016. At the same time, at oil refineries and petrochemical plants, only 30-
35% of the received thermal energy is used, and the rest (with low-potential thermal energy) becomes non-
recuperative-capable. For example, about 36% of the energy entering the plant leaves with cooling water or air,
up to 16% is released into the atmosphere together with the flue gases of process furnaces, 12-14% of the energy
is dissipated into the environment in the form of heat given off by the hot surfaces of the equipment.

At present, the task of increasing the thermal efficiency of heat-technological equipment of oil refineries is in
demand. For this, it is necessary to experimentally determine the degree of energy efficiency of the operation of
heat-processing equipment of oil refining industrial productions and the development of energy-saving heat
exchange systems that would allow the use of heat exchangers already involved in the technological chain with

minimization of capital costs.
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