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Cyuacni npo0semMu X0J0IMILHOI TeXHIKU Ta TexHoJiorii / 30ipuuk Te3 momoiaeit XII Beeykpaincpkoi
HAYKOBO-TeXHIuHOI KoH(pepeHtii. — Omeca: OHAXT, 2019. — 229 c.

VY 306ipauky nHaBeneni marepiamu XII Bceykpaincbkoi HaykoBo-TexHiuHOI KoH(pepenuii «CyuacHi
poOJIeMU XOJIOAMIBHOT TEXHIKK Ta TEXHOJIOTI» Ta PO3ISTHYTO Pi3Hi aClIeKTH HayKOBO-TEXHIYHHUX NHUTAHb,
MOB’sI3aHUX 3 MPOCKTYBaHHSM, BHTOTOBICHHSM Ta EKCIUTyaTalli€l0 XOJOAMIBHOTO OONagHaHHS Pi3HOTO
MPU3HAYEHHS, JOCITIKEHHAM POOOUMX TiJI Ta MPOLECIB B €IEMEHTaX XOJIOAMIBHUX Ta KPIOTEHHHUX CHUCTEM,
3aCTOCYBaHHSIM HAHO Ta KOT€HEPALiHWX TEXHOJOTiH, BUKOPUCTAHHSIM XOJIONY B XapyOBUX TEXHOJOTIfX,
3aCTOCYBaHHSIM 1 BIPOBA/DKEHHIM HETPAIUIIIMHUX JPKEpPEI SHeprii.

B cOopuuke npesacraBinensl matepuansl XI|I BceeykpanHckoil HaydHO-TEXHHUYECKOW KOH(EpPEHIUH
«CoBpeMeHHbIE MPOOJIeMbl XOJIOAMIBHON TEXHUKH M TEXHOJIOTHM» M PACCMOTPEHBI PA3JIUYHBIC ACIIEKThI
HAay4YHO-TEXHUYECKHUX BOIIPOCOB, CBSI3aHHBIX C IMPOEKTUPOBAHUEM, H3IOTOBICHUEM U JKCILIyaTalueu
XOJIOJUIIBHOTO 00OPYIOBaHMS Pa3IMYHOTO HA3HAUCHUS, MCCIENOBaHHEM pPabOuMX Tel U IPOLECCOB B
9JIEMEHTaX XOJOAWIBHBIX MU KPHOTEHHBIX CHUCTEM, IPUMEHEHMEM HAHO M KOT€HEPAILMOHHBIX TEXHOJIOTHH,
WCIIOJIBb30BaHUEM XOJIOAA B IHIIEBBIX TEXHOJOTHUSAX, NPUMEHEHHEM H BHEJIPEHHEM HETPATUIUOHHBIX
HMCTOYHUKOB JHEPIUH.

BinmoBiganpHICTE 32 JOCTOBIpHICTH iH(POPMAaIIii Hece aBTOp MyOmiKaIllii.
Marepianu myOIiKyIOTbCsS MOBOIO OpUTiHANa, HAJAHOTO aBTOPOM.
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CEKIIIS Ne 1. XOJOANJIbHA TEXHIKA TA TEXHOJIOTII.
KOHJMIIFOBAHHSI ITOBITPSL.

YTUIBANISA TEIUIOTH PEOUPKYJISINIAHUX TA3IB CYTHOBOTO
NBUT'YHA EKEKTOPHOIO XOJIOWJILHOIO MAIIIMHOIO
3 OXOJO/UKEHHSIM MMOBITPSI HA BXO/II
SHWKEHHSI TOKCUYHOCTI BIAIMPALILOBAHUX I'A3IB
CYJHOBUX JU3EJIIB
CHUKEHUE BBIEPOCOB CYJ0BOI'O JU3EJISI MTPU C)KUTAHUU
BOJOTOILIMBHBIX DMYJIbCHIA
TOCJIIKEHHS T'JIPOTA30AMHAMIYHHX MTPOIIECIB B
AEPOTEPMOIIPECOPI 13 3ACTOCYBAHHSIM CFD MOJEJIOBAHHS
OIPEJAEJEHUE KOHCTPYKTUBHBIX TAPAMETPOB ITPOTOYHOI
YACTHU ADPOTEPMOITPECCOPHOT'O ATIAPATA J1JISI CACTEM
KOHTAKTHOTI'O OXJIAYKIEHUS
METO/I BUSHAYEHHS XOJOJ0NPOIYKTUBHOCTI CHCTEM
KOHJIWUIIIOBAHHS TMMOBITPS
BU3HAYEHHS MPOEKTHOT'O TEILJIOBOT'O HABAHTAKEHHS
CHCTEMM KOHJIUIIIOBAHHS 30BHILIHLOTO TIOBITPS B
KOHKPETHUX KJIIMATHYHAX YMOBAX
MOAXOJ K AHAJIN3Y D®PEKTUBHOCTH PETYJIUPOBAHMS
XOJIOJIONTPOU3BOIMTEABHOCTU CUCTEM
KOHJIULMOHUPOBAHUS
MIIBUIIEHHA EOEKTUBHOCTI CUCTEMM KOHJIAIIIIOBAHHS
30BHIIIHBOIO MOBITPSI KOMBIHOBAHOT'O TUITY
AHAJI3 EOEKTUBHOCTI OXOJIO/UKEHHS MMOBITPS
TPUTEHEPALIIFTHOI TA30MOPIIHEBOI YCTAHOBKH
BAOCKOHAJIEHHS TPUTEHEPALIITHOT YCTAHOBKH
ABTOHOMHOTI'O EHEPT'O3ABE3NIEYEHHS
OTPEJAEJIEHUE PALIMOHAJBLHOI MOIITHOCTH
TEMJIOUCIOJIBL3YIOUUX XOJOANJIBHUX MALLIUH ITPU
OXJIAYKIEHMM BO3IYXA HA BXOJE I'TY B PA3HBIX
KJIUMATHYECKHX YCJOBUSIX
TEIJIOHACOCHI TEXHOJIOTTi YTUJI3ALIT TEIJIOTH CYJHOBUX
JIB3
BILIMB IPOLIECIB TEJIOMACOOBEMIHY B CUCTEMI
OXOJIOYKEHHS TU3EJb-TEHEPATOPA HA MAJIMBHY
E®EKTUBHICTD
UKRAINIAN ENERGY POLICY DEVELOPMENT. INTERNATIONAL
EXPERIENCE
THE CYCLE ENSURING UNINTERRUPTED OPERATION OF THE
CONTACT HEAT EXCHANGER

OXOJIOI)KEHHSA 3 BUKOPUCTAHHAM COHAYHOI EHEPT'II

AHAJIN3 NEPCHEKTHUB CO3JAHUS SHEPTETHYECKH .
IPOOEKTUBHbBIX MOJAEJENU BBITOBOU ABCOPBLIMOHHOU
XOJOJAUJIbHOM TEXHUKHU
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608.3
THE CYCLE ENSURING UNINTERRUPTED OPERATION
OF THE CONTACT HEAT EXCHANGER

Kogut V.O. Associate Professor, Bushmanov V.M. graduate student, Khmelnyuk M.G. Professor,
Zhikhareva N.V. Associate Professor
ONAPT
Ukraine Odessa
vvypio@gmail.com

Abstract In this work, a method was proposed that can ensure almost uninterrupted operation of a
device for trapping a pair of liquid fuels. The results are applicable in the fuel and energy field and can
provide an improvement in the environmental situation.

Key words: combined cycle; contact heat exchanger; ecology

Introduction

During storage and transportation of liquid fuels, its constant evaporation occurs. As a result,
significant amounts of fuel can escape into the atmosphere. Which causes not only financial harm but also
significant environmental damage. To prevent this, various devices that capture fumes of fuels in different
ways can be used. We previously proposed a device and method that implements such capture. In this work,
the aim was to improve this method.
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Fig. 1 Device diagram

1-receiving capacity; 2-working capacity; 3-site stabilization; 4-fan; 5-Confuser; 6-chamber mixing; 7-
diffuser; 8-lector; 9-Thermally insulated tank; 10-nozzle injection; 11-liquid separator; 12-pipeline; 13-
valve; 14-Relief valve;

Hydrocarbon vapors are sent to the receiving tank of hydrocarbon vapors, and fed into the working
tank for hydrocarbon vapors, from the tank the flow enters the flow stabilization zone, after which they are
accelerated by a supercharger to 10 ... 15 m /s, and an ejector is passed through the thermal condenser. In the
confuser of the ejector thermocondenser, the flow accelerates to 60 ... 80 m / s, then hydrocarbon vapors are
fed into the mixing chamber into which liquid inert gas is injected through the nozzle, where instant mixing
occurs. The nozzle can be of any design that provides the necessary performance and maintains a speed at



63

the outlet of the nozzle of 60 ... 80 m / s. Liquid nitrogen with a temperature of minus 193 ° C is supplied
from a thermally insulated container for inert gas at a speed of 60 ... 80 m / s. Condensation of hydrocarbon
vapors occurs in the diffuser of the ejector thermal condenser due to uniform heat exchange in the volume of
the mixing chamber of the ejector thermal condenser, the flow is inhibited by expanding the flow area, and
the liquefied hydrocarbon is sent to the receiver tank and enters the consumer through the valve.

The device operates in a combined cycle, the main working substance is nitrogen, which changes its
phase from a liquid to a gaseous state. This conversion occurs due to the throttled liquid nitrogen in the fine
atomizer nozzle. Excipients are hydrocarbons that change phase from a gaseous substance to a liquid. This
occurs in a contact heat exchanger.

The principle of operation is as follows, hydrocarbon vapors accumulate in a receiving tank (from a
gas station, a hydrocarbon storage tank, pipelines - the gaseous phase) and using a device (fan or
supercharger) they accelerate the flow of a mixture of nitrogen vapor and hydrocarbon vapor. The flow
enters the contact heat exchanger, in which liquid nitrogen is injected through the nozzle. Thermal
compression occurs in the device, not a significant increase in flow pressure, which allows to reduce the
local resistance of the apparatus and pipelines. Condensed liquid hydrocarbons are released from the stream
in the liquid separator and are taken out of the cycle through the valve. Gaseous nitrogen is returned through
the pipeline to the receiving tank. In the case of increasing pressure in the system through the valve, gaseous
nitrogen is released into the environment. In the presence of hydrocarbon vapors in the receiving tank, the
cycle repeats. Hydrocarbon vapors collected from (gas station, hydrocarbon storage tank, pipelines - gaseous
phase) are collected in a tank where moisture from the air is dried with dry nitrogen vapor with a low dew
point. After collecting a sufficient amount of vapor, a passage to the container opens and then, with the help
of a fan, the flow receives acceleration. The cycle repeats. In the presence of a large number of hydrocarbon
vapors, the cycle becomes continuous, and when they decrease, it becomes intermittent.

Conclusion

A method and device have been developed with the help of which it is possible to ensure continuous
operation of a device for trapping fuel vapor. In addition to the fuel and energy complex, this device can be
used in other areas as a kind of filtering device. At the moment, a patent application is being prepared for this
device and method.
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