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fO36awban A.1l1. ITutencudikarisi TerI00OMIHHUX MPOLECIB B TEXHOJOTISNX
nepepoOKH  BYIVIGBOJAHIB 3 BHUKOPHUCTAaHHSAM HEPO3OIPHUX  IUIACTUHYACTHX
Teru1000MiHHUKIB. — KBamidikaliiiHa HaykoBa Ipalls Ha MpaBax pyKOIHCY.

Jluceprariiss Ha 3700yTTS HAYKOBOTO CTYNCHs KaHAWJATa TEXHIYHHX HAyK
(moxtopa @inocodii) 3a cmemianbHicTIO 05.17.08 «IIpomecn Ta oOmagHAHHS
XimMigHOI TexHojoriy — (16 — XimiuHa Tta OioimkeHepis) — HamioHanpHMIA
TEXHIYHUN YHIBEPCUTET «XapKiBCbKHM MOJITEXHIYHUI 1HCTUTYT» MiHICTepcTBa
OCBITH 1 Hayku YKpainu, Xapkis, 2017 p.

Hucepraiiis mogaHa A0 3aXHUCTy y crenian3oBaHoi BueHoi paai /1 64.050.05
B HamionanbHOMY TEXHIYHOMY YHIBEPCUTETI «XapKIBChKUI MOMITEXHIYHUN

THCTUTYTY.

Juceprallisi MpUCBSYEHA BHUPILIEHHIO aKTyaJbHOI HayKOBO-IPAKTUYHOI
3a/1ayl MiJIBUIIEHHA 1HTeHCU(IKalli MpoIecy Temionepeaadl B IJIACTUHYACTHX
TEIJIOOOMIHHUX amnaparax CrHeniadbHOi HEepo30IpHOi KOHCTPYKIIL, SIKI MOXYThb
BUKOPUCTOBYBATHUCS ISl peKyITiepallii Teria HadhTOXIMIYHUX TiAIPUEMCTB.

[IpoBeaeHO aHANITUYHUI OIJISIT HAyKOBO-TEXHIYHOI 1H(OpMamii 1010
0COOJIMBOCTEM BUKOPUCTAHHS Ta KOHCTPYKIIM TEIIOOOMIHHOTO OOJaHAHHS B
TEXHOJIOTISIX TepepoOku ByrieBoAHIB. IIpoanamizoBano poOOTH 3 MeTogamMu
PO3paxyHKy IUIACTUHYACTUX TEIJIOOOMIHHUX arapariB Ha OCHOBI JIOCHIIKEHHS
TeIIonepeayl Ta ripaBiiuHOTO OMOPY B KaHaJaxX anaparis.

Ha 06a3i anamnizy T€OpeTHYHUX OCHOB MPOILIECY MOKAa3aHO, 10 MOXJIMBOCTI
iHTeHcu(Dikallii TerTo0OMIHHUX TPOIIECIB J1ajieko HE BUYEPHaHi Ta MOTPEOYIOThH
PO3BUHEHHSI MIAXOAIB MIOJO TMPOTHO3YBaHHS 1Iapy 3a0pydHeHb y Yaci 3
MO>KJIMBICTIO BU3HAYEHHS TEPMIYHOTO OMOpY 3a0pyAHEHb B OYyIb-SIKUU Mepion
excruryataiii. Lle no3BonuTh 3abe3neynTH CTabUIbHY pOOOTY TEMIOOOMIHHUX
amapariB  Ta YHUKHYTM 3YIIMHKM BUPOOHHUIITBA BHACIIJOK OJIOKYBaHHS

3a0pyAHEHHSAMH TEIJI0O0OMIHHUX KaHaJIB.
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[Toganpioro po3BUTKY, Ha OCHOBI TPHOXIIIAPOBOI AHAJIOTIi MEPEHOCY Teria
Ta IMIYJbCY, OTPUMAB MIAX1J IOJI0 MPOTHO3YBAHHS TEIJIOBUX 1 T1APaBIIYHHUX
IPOIECIB Y MIACTHHYACTUX TEINIOOOMIHHHX arapaTax Hepo30ipHOT KOHCTPYKIII 31
cnemiagbHo ropoBaHUMHU KBAJAPAaTHUMHU Ta 3a0KPYTJICHUMHU ILJIACTUHAMHU.
OTprMaHO HAMBEMITIPUYHY 3aJICKHICTh I BU3HAYEHHS TEIUIOBIAAAadi B KaHAJ
IJIACTUHYACTHX TEIUIOOOMIHHUX amapaTiB 3 ypaxyBaHHSIM BIUIMBY 4YHCIa
[IpanaTas B aiama3oni Big 0,7 mo 1000.

3anponoHoBaHO  (Pi3WKO-MAaTeMaTWYHI ~ MOJENI  TEIUIOBIgAadi  Ta
TAPaBIIYHOTO OMOPY B 3BApPHUX IUIACTMHYACTHX TEIJIOOOMIHHHMX amaparax, sKi
JIO3BOJISIIOTH MPOEKTYBAaTH OJHOXOJIOBI HEpPO30ipHI IUIACTMHYACTI TEIJI0O0OMIHHI
amapaTd 3 3a0KpYyIVICHUMH IUIaCTUHAMU Ta 0araToxoJ0Bl IUIACTHHYACTI
TEIJIOOOMIHHI amapatv 3 KBaJpPaTHUMU TUTACTUHAMHM Ta BU3HAYATH ONTHUMAJIbHI
T€OMETPUYHI TapamMeTpH IUIACTUH, $KI 3a0e3nedarh MiHIMAIbHY [OBEPXHIO
TerJIonepeayl B anapari.

Ha ocHOBiI Teopii acHMITOTHYHOTO XapakTepy 3a0pyJHEHb B KaHajax
MJTACTHHYACTOTO TEIIOOOMIHHOTO amapary, HaOyB MOJaIbIIOr0 PO3BUTKY METO/I,
SKUW  JTO3BOJISIE BCTAHOBUTH TEPMIYHMM oOmip 3a0pyJHEHb Ha TOBEPXHI
TeIrionepeaayl B 3aJIEKHOCTI BIJI 4acy s pI3HUX IIBUAKOCTEH NOTOKY 1
TeMrepaTypyd MOBEPXHI CTIHKU. [[7s BU3HAUYEHHS 1HTEHCHUBHOCTI OCa[KEHHS
BIJIKJIAJICHb 3alpOMOHOBAHE CITIBBIIHOIIECHHS 4Yepe3 JOTUYHE HAaIpPY>KEeHHS, IO
0a3yeTbCsd Ha MOJEIl IpaHUYHUX 3a0pyaHEHb, sKa npenacraBieHa SInrom M. Ta
Kpitennenom b. s BiAkiazeHb YTBOPEHUX Ha TMOBEPXHI TeIUIONepeaadi Mpu
HarpiBaHHi cupoi HadpTtu. JlaHa Mojenb MOXXE BUKOPUCTOBYBATHCS IS
PO3paxyHKy po30IpHUX 1 3BApHUX IUIACTUHYACTUX TEIUIOOOMIHHUX amapaTiB 3
MOJIIMIIICHOI0 TEIUIOBIIIaYelo, a TaKoX JUIsl MPSMUX TJaJKUX KaHaliB 0e3
1HTEeHCHUDIKAITi.

B poGoti mpoBeneHo aHamiz €GEeKTUBHOCTI BUKOPUCTAHHS €HEprii Ha
onHomy 3 HadromepepoOHux 3aBoniB kopropamii IPLOM. OchoBHa yBara

OpUALIATIACE OJIOKY MHEPBUHHOTO MIAITPIBY CHUpPOI HAPTH, SKUW  MPEACTaBIsE
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CO00I0 CKJIa/IHY PO3ralykKeHy CXeMy IOTOKIB, III0 MPOXOJUTh Yepe3 ABAALATH TPU
KOXKyXOTpyOdJacTi TEII000MIHHI anaparT.

HadronepepobHuii 3aBoag Moke MpalioBaTH 3 YOTHPMa TUIAMH CHPOI
HadTu. Y nucepramiiiHii poOOTI MPEACTaBICHO PO3PaXYHOK TUIBKHM JJII OJHOTO
TUIy CUPOi HaTHU, 3 METOI0 OTPHUMAHHS YITKOTO YSBJICHHA IIOAO MOPIBHSHHA
JIBOX THUIIB HEPO30IpHUX IUIACTHHYACTUX TEIUIOOOMIHHUX amnapaTiB B PI3HHUX
TEXHOJIOTTYHUX YMOBaX.

YMOBH mpolecy IMOKa3alud 3HA4YHy pI3HUII0 BHUTPAT TEIUIOHOCIIB s
XOJOJHUX 1 rapsiuux MOTOKIB, fIKa HA JEAKUX MO3MIISAX J0csArajia YOTUPhOX pasiB.
Temneparypa TemnoHociiB BapitoeTbesi Big 20 go 346 °C. lle mo3Boauio
PO3IIIAHYTH MOXJIMBICTh 3aCTOCYBAaHHS 1 BHKOHATH NOPIBHSUIBHUM —aHaI3
IUIACTUHYACTUX  TEIJIOOOMIHHUX amapaTiB  Ttunmy KommaGiok 1 KOXyXo-
IUTACTUHYACTUX B IIMPOKOMY J1alla30H1 poOOYNX YMOB.

JUIsi MOKJIMBOCTI BHUKOPUCTaHHS KOXKYXO-TUIACTUHYACTUX TEIUIOOOMIHHUX
arapaTiB 3 OJHOXOJIOBUM pO3TallyBaHHSM IIOTOKIB IPOBEAEHO AOCTIIKEHHS
BIUIMBY KyTa HaxXwiy TropyBaHHsS Ha BEJIMYUHY IUIOLII MOBEPXHI TEILIOOOMIHY
Ta 3arajibHy IUIONIy IUIaCTUHU. BcTaHOBIEHO, 10 31 30UIBIICHHSM KyTa
Haxwiy To(ppyBaHHS IHTEHCHUBHICTh TEIJIOOOMIHY TIONIMIIYETHCS Ta A
3a0e3MeueHHs] Iepejadl  Temia MoTpiOHa MEHINAa 3arajibHa  MOBEPXHS
TEIIO0OMIHY.

3a paxyHOK BHMKOPHUCTAaHHS IJACTMH 3 PI3HOI BUCOTOIO TO(PYBaHHS IO
XOJIO/IHIH Ta rapsyiil CTOPOHI B KOXKYXO-TIJITACTUHYACTHX TEIJIOOOMIHHUX anaparax
JOCATHYTO €(EeKTy BHPIBHIOBAHHS MIBUAKOCTEH B KaHajax, 10 MPU3BOIUTH 0
ICTOTHOTO 3MEHIIEHHs IUIOLII MOBEPXHI TEIJIonepeaadi anapary 1, ik HaCcIHJOK,
3HIKEHHSI HIOTO BapTOCTI.

3 oTpuUMaHUX pe3yibTaTiB PO3PAXYHKIB TUIACTUHYACTUX TEIUIOOOMIHHHMX
anapariB Ty KoMmaOiok 1 KOXYyXO-IJJAaCTUHYACTHX 3 OJHAKOBOIO Ta PI3HOIO
BHCOTOIO TO(pyBaHHS 3pO0JEHO BHCHOBOK MpPO TE, 110 BUKOPHUCTAHHS KOXYXO-
IUIACTUHYACTUX amnapariB 3 pIi3HO BUCOTOK TroQpyBaHHS Majlo B YOMY

MOCTYIAETHCS BUKOPHUCTAHHIO Kommna6sokiB. 3HayHa PO301KHICTh
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CIIOCTEPITaEThCS TUTBKMA Ha JABOX Mo3UIlisfX. [{e 00yMOBIIEHO BEIUKOIO PI3HUIICIO Y
BUTpaTax IO rapsyiil Ta XOJOJHIM CTOpOHI. B Takux yMoBax BUKOPHUCTaHHS
0araToxoJOBUX TEIUIOOOMIHHMX amapaTiB  JO3BOJISIE€  ICTOTHO  30UIBLIUTH
HIBUJKICTh 110 CTOPOHI Majioi BUTPATH, 11O JA€ MOXJIUBICTh CKOPOTUTH 3arajibHy
TJIONTY IMTOBEPXHI TETUIONepeaadi

3HaYCHHS BEJIMYWHH JOTUYHOTO HANPYKEHHS HA CTIHIN, SK BEJIMYHHH, IO
BIJIMOBIIA€ 3a TMOSBY 3a0pyJHEHb Ha MOBEPXHI TEIUIONEepeaadi, TaKOX MPUOIU3HO
30iraroThCsl, a MpPH BUKOPHUCTAHHI KOXYXO-TUIACTUHYACTUX TEILIOOOMIHHUX
amapaTiB 3 PI3HOIO BHCOTOIO TodpyBaHHS MO rapsyid Ta XOJOJHIM CTOpOHI B
oMy Buile Hix y Kommabnokax.

[IpoBenena nepeBipka MoJiei MOBEIIHKY 3a0pyAHEHb B Yaci 3 MPOTHO3aMHU
1o 3a0py/THEHHIO B IUIACTUHYACTUX TETUIOOOMIHHMX amaparax tuny Kommabmioxk 13
pob6otu Tamakiioe Ta iH. BusHaueHo, 1110 po301KHICTb 3 JaHUMHU poO0oTH Tamakioe
ctaHoBUTH 2 °C yepe3 iBa pOKU €KCILTyaTallli.

Ha ocHOBI KoOHIENIi «rpaHUYHOTO 3a0pyJHEHHS» OTPUMaHa KpuUBa
TPAaHUYHUX YMOB BIJKJIAJEHHS 3a0pyJHEHb /JI1 TEeMIEparypu IOBEpPXHI Ta
JOTUYHOTO HAIPYXXEHHS, IO JO3BOJIMJIA BU3HAYUTH IO3UINI TETUIOOOMIHHHKIB,
Kl MOXYTh TMpalioBaTH O0€3 Mpolecy BIAKIAACHHS 3a0pyJIHEHHS MPOTATOM
yChOTO Yacy ekcruryatamii. Jlmsg mo3uiiid, siki CXWibHI 70 3a0pyaHEHHS
MOBEPXHI TeIUlonepeaadi, MpOBeIeHa OI[IHKAa TMOTIPIICHHS MPOAYKTHBHOCTI B
yaci.

Po3paxyHku [BOX THUIIB HEPO30IpHUX IUIACTUHYACTUX TEIUIOOOMIHHUX
amapariB Ta JUHaAMiKa 3MIHEHHSI TEMIIEpaTypy Ha BUXOJIl 3 TEIJIOOOMIHHUKIB TIPH
ypaxyBaHHI BIUIMBY BIJKJIAJE€HHS 3a0pyAHEHb CBIIYaTh MpO MEpeBary
BUKOPUCTAHHS KOXKYXO-TUTACTHHYACTUX TETUIOOOMIHHUKIB B OJIOKaX MOMEPEIHBOTO
HiAIrpiBy cupoi HapTH, € BOHU MOXYTb KOHKYpyBaTh 3 0araToxXxoJ0BHUMHU
Kommnabnokamu.

3aCTOCOBAHO METOJI PO3PAXYHKY 3BAPHUX IIACTUHYACTUX TETUIOOOMIHHHMX
amapaTiB JUIsl PO3paxyHKy HOBHMX TEIJIOOOMIHHUX arapariB, SKi MOTPIOHI IS

TEMJI000OMIHHOT MEpeXi 3aBOAY 3TITHO EHEepro30epirardoi pPEeKOHCTPYKIi Ta
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MPOTHO3YBaHHS HOro Tpalne3gaTHOCTI Ha KOXHIA KOHKPETHIH Tmo3uiii 3
ypaxyBaHHsIM 3a0pyIHEHHS MOBEPXH1 TEIUIONEpeaayi.

3aBoj mpamoe NOpd  3MIHHAX =~ YMOBaX, CIHOPUYMHEHHUX  PI3HUMH
TeMIlepaTypaMHi HaBKOJIMIIHBOTO CEPEIOBUINA Ta MOXIIMBICTIO 3aCTOCYBaHHS
JBOX THUIIB HApTH 3 PI3HUM BMICTOM CYyIb(iaiB (yChOrO YOTHUPHU MHMOBipHI
crieHapii).

3 METOI0 palioHAJIBLHOTO BHUKOPHUCTAHHS TeIla 1 MiHIMI3alli MOBEpXHi
TEIUIONepeadl 3aIpPONOHOBAHO /1Bl CXEMU MPHUETHAHHS BOJSHUX TETLIOOOMIHHHUX
armapaTiB — mapajelibHa Ta MOCTII0BHA. Y KOXKHOMY CLEHapii TETrIOHOCIT MaroTh
CBOIO BXIJIHy 1 BHUXIIHY TeMIeparypy Ta TeIuloBe HaBaHTaxeHHsA. Crpoba
nigiopatu €IUHUM amapaT, SKuid O 3aJI0BOJIbBHUB YCIM YOTUPHOM CIICHAPISM
BOJHOYAC MpPHU3BENa J0 TOro, II0 OOMpaEeThCs amapaT Ijs TMOTOKY 3 BEIHKUM
TEIUIOBUM HABaHTAXXCHHSIM Ta BEJIMKOIO MOBEPXHEIO TEIUIoNepeaayl, a 1€ B CBOIO
4yepry IpU3BOJIUTH A0 3MEHUICHHS IIBUJIKOCTI TEIJIOHOCIIB B KaHajaX, ICTOTHOMY
3HIDKEHHIO Koe(ilieHTa Teruionepenadl 1 JOTHYHOIO HANpPYKEHHS IS 1HIIHUX
HOTOKIB.

HaBeseHo MOKJIMBICT, BUKOPUCTAHHSI 3aliBOTO Teruia HadTOmepepoOHOro
3aBOJy JJIsl OMAJICHHS Ta Tapsyoro BOJOMOCTAYaHHS MPHUMIIICHb MPUIIETIIOTO J0
3aBofy Micta. IIpu peKkoHCTpyKuii CHCTEMH TEeIUIONOCTayaHHs, AJs 3HUKEHHS
HAaBAHTA)KEHb HA TEIJIOBI MEpEXi, eKCIUTyaTalliiiHi BUTpaTH Ha PEMOHT
KOMYyHIKaIiii 1 3a0e3neueHHss eQEKTUBHOTO PETYIIOBAHHS BIJAMYCKY TeIa,
3aCTOCOBAHO JIBAJIATh KOMIAKTHUX I1HIAWBIAYaJdbHUX TEIUIOBUX IYHKTIB 3
BUKOPUCTAaHHAM HEPO30ipHUX IJIACTUHYATUX TEIIOOOMIHHMX anapariB. HaBegeHo
OIIHKY BUTPAT Ha iX MpUI0aHHS Ta MOHTAX.

Knrwouosi  cnosa: mnnacTMHYACTH TEIJIOOOMIHHMI — amapar, KOMXyXO-
IUTACTUHYACTUH TEIUIOOOMIHHMI amapaT, 3aoKpyrjieHa IUIaCTHHA, BYTJIEBOJIEHb,
Terionepeaavya, TIAPABIIYHUN OMip, JOTHYHE HAMPYXKEHHS, 3a0pyaHEHHS

MOBEPXHI Terionepeaayi, HagpTonepepoOHUit 3aBOI.
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ABSTRACT

Yuzbashyan A.P. Heat transfer intensification in welded plate heat
exchangers used for hydrocarbon processing flowsheets — Qualification scientific
work as a manuscript.

Thesis for granting the Degree of Candidate of Technical sciences (PhD
degree) in specialty 05.17.08 «Process and equipment of chemical technology»
(16 — Chemical and bioengineering) — National Technical University «Kharkiv
Polytechnic Institute» of Ministry of Education and Science of Ukraine, 2017.

The thesis is presented for protection in a specialized Academic Council
J164.050.05 in National Technical University «Kharkov Polytechnic Institutey.

The work is focused on solving the actual scientific and applied problem of
the heat transfer intensification in plate heat exchangers of welded design for
special applications, namely the heat recovery of flowsheets in refineries and
chemical plants.

The work suggests the new approaches towards estimation of heat and
hydraulic behavior inside channels of plate heat exchangers with welded sealing.
The proposed approach is based on the heat and momentum transfer analogy, and
is applicable for corrugated plates of square and round shape. The semi-empirical
correlation determining the heat transfer in the channel of plate heat exchangers,
which enables to take into account the influence of the Prandtl number, is
developed.

An analytical review of scientific and technical information on the features
and designs of heat exchange equipment in the processing of hydrocarbons.
Analyzed work methods calculation of plate heat exchangers based on the study of
heat transfer and hydraulic resistance in channels of the devices.

Based on the analysis of the theoretical foundations of the process it is
shown that the possibilities of intensifying heat exchange processes far from

exhausted, and necessitate the development of approaches to forecasting of the
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contamination layer in time with the ability to determine the thermal resistance of
the contaminants in any period of operation. This will allow to ensure the stable
operation of heat exchangers and to avoid stopping production due to blocking by
impurities of the heat exchange channels.

Further development on the basis of three-layer analogy of heat transfer and
momentum, got the approach on the prediction of thermal and hydraulic processes
in plate heat exchangers collapsible design with specially corrugated square and
rounded plates. Received semi-empirical correlation determining the heat transfer
in the channel of plate heat exchangers considering the effect of the Prandtl
number in the range from 0.7 to 1000.

The proposed physical-mathematical model of heat transfer and hydraulic
resistance in welded plate heat exchangers that allow you to design single-pass
sealed plate heat exchangers with rounded plates and multi-pass plate heat
exchangers with square plates and to determine the optimal geometric parameters
of the plates that provides the minimum surface heat transfer in the apparatus.

Based on the theory of the asymptotic nature of contamination in the
channels of the plate heat exchanger, entered the further development of the
method, which allows you to set the thermal resistance of the pollution on the heat
transfer surface in dependence on time for different flow rates and the surface
temperature of the wall. To determine the deposition rate of sediments proposed
using the ratio of the shear stress, is based on the model of maximum pollution,
which is represented by M. Yang and B. Kritenden, for deposits formed on the heat
transfer surface by heating the crude oil. This model can be used to calculate
demountable and welded plate heat exchangers with improved heat transfer and to
direct smooth channels without intensification.

In work the analysis of the efficiency of energy use at one of the refineries of
the IPLOM Corporation. The main focus was on crude oil pre-heat train, which is a
complex branched flow passes through twenty-three shell-and-tube heat

exchangers.



3

The refinery can work with four types of crude oil. In this dissertation
presents the calculation for only one type of crude oil, with the aim of obtaining a
clear idea about comparison of two types of sealed plate heat exchangers in various
process conditions.

The process conditions showed a significant difference of the coolant flow
rate for hot and cold flows, which for some items had reached four times. The
temperature of the coolant varies from 20 to 346 °C. This allowed us to consider
and to perform a comparative analysis of plate heat exchangers of the Compabloc
and shell-and-plate in a wide range of operating conditions.

To use shell-and-plate heat exchangers with single-pass flows the influence
of the angle of inclination of the corrugation of the surface area of the heat transfer
and the total area of the plate was studied. It is established that with increase of the
angle of inclination of the corrugation of the heat transfer rate is improved and to
ensure heat transfer requires less total heat transfer surface.

Through the use of plates with different corrugation height on the cold and
hot side in shell-and-plate heat exchangers achieved the effect of alignment of
velocities in the channels, which leads to a significant decrease in the surface area
of the heat transfer apparatus and, as a consequence, cost reduction.

From the obtained results of calculations of plate heat exchangers of the
Compabloc and shell-and-plate with the same and different height of the
corrugation concluded that the use of shell-and-plate apparatus with different
height of the corrugation is not enough in what concedes to the use of Compabloc.
A significant difference is observed only at two positions. This is due to the large
difference in expenditure on hot and cold side. In such circumstances, the use of
multi-pass heat exchangers can significantly increase the speed on the side of small
flow rate, which gives the opportunity to reduce the overall surface area of heat
transfer

The value of wall shear stress as the value that responsible for the

appearance of contaminants on the surface of the heat transfer, also about the same,
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and the use of shell-and-plate heat exchangers with different height of the
corrugation at the hot and the cold side is generally higher than in Compabloc.

Conducted to validate the model behavior of contaminants in-time forecasts
of pollution in plate heat exchangers of the Compabloc work Tamakloe etc. It is
determined that the discrepancy with the data of work Tamakloe is about 2 °C after
two years of operation.

Based on the «threshold» fouling model concept of the curve of boundary
conditions of sediment contaminants to surface temperature and shear stresses,
which allowed to determine the positions of the heat exchangers, which can
operate without the process of fouling mitigation throughout the entire time of
operation. For items, which are prone to surface contamination of heat transfer,
evaluated the deterioration of performance in time.

Calculations of two types of sealed plate heat exchangers and the dynamics
of change in the temperature at the outlet of the heat exchangers while considering
the influence of fouling deposition indicate the advantage of using a shell-and-plate
heat exchangers in blocks of preheating of crude oil, where they can compete with
multi-pass Compablocs.

Applied calculation method of welded plate heat exchangers for the
calculation of the new heat exchangers necessary for the heat exchanger network
of a plant according to the energy saving reconstruction and prediction of its
performance in each position taking into account contamination of the heat transfer
surface.

The plant operates under variable conditions caused by different ambient
temperatures and the ability to use two types of oil with different sulfide content (a
total of four possible scenarios).

For the purpose of rational use of heat and minimize the heat transfer
surface, the proposed two schemes of connection of water heat exchangers —
parallel and serial. In each scenario, the coolants have their input and output
temperature and heat load. Attempt to pick the only device that would satisfy all

four scenarios simultaneously has led to the fact that the device is selected for a
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flow with large thermal loads and a large heat transfer surface, and this in turn
leads to a reduction in the rate of heat transfer in channels, significant reduction in
heat transfer coefficient and shear stresses in the other threads.

Given the possibility of using excess heat refinery for heating and hot water
supply of premises adjacent to the plant of the city. During the reconstruction of
the heating system, to reduce the load on a heating system, operating costs for the
repair of communications and ensure the efficient regulation of heat applied twenty
compact individual heating units with the use of sealed plate heat exchangers. The
assessment of the cost of their purchase and installation.

Key words: plate heat exchanger, shell-and-plate heat exchanger, round
plate, hydrocarbon, heat transfer intensification, hydraulic resistance, wall shear

stress, fouling mitigation.
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