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MARINE HEAT EXCHANGERS OF THE "GAS" - "LIQUID" TYPE WITH
CONTROLLED FLOW SEPARATION

Kuznetsov V.V., Kuznetsova S.A.
Admiral Makarov National University of Shipbuilding
Abstract. "Gas-liquid" heat exchangers are used in marine power plants as charge air cooler of the
diesel engines and waste heat recovery boilers. Heat transfer intensification in these apparatus is an
effective way to increase the technical and economic efficiency of marine power plants as a whole.
The limiting factor in this case is the increase in aerodynamic resistance of the surface. To reduce
the resistance and increase the efficiency of heat transfer, it is proposed to use a controlled
separation of the flow on the heat exchange surface of the waste heat recovery boiler. It is obtained
that due to the use of the proposed solution, the increase in the efficiency of the waste heat recovery
boiler is up to 14.6%, which in turn will lead to an increase in the efficiency of the entire plant up to
2% abs.
Key words: marine power plant, heat exchanger, resistance, heat transfer, effectiveness,
intensification

VK 621.438
JOCII)KEHHSA EHEPTETUYHUX XAPAKTEPUCTHK ITJIASBMOBOI'O
CTABUIIBATOPY HOJAYM’A AJISA KAMEPU 3TOPAHHA I'TJ
KozioBcbkuii A. B.
Kanouoam mexHiyHux Hayx, 0oyeum Kageopu mypoin
Hayionanvnozco ynigsepcumemy xopabnedyoyeanis imeni aomipana Makaposa,
M. Muxonais, Ykpaina, artem.kozlovskiy@nuos.edu.ua

AHoTauisi. B po60Ti HaBe1IeHO pPe3yIbTaTH EKCIIEPUMEHTATBHUX JTOCHIPKEHb CHEPTeTHIHIX
XapaKTepUCTHK IUIa3MOBUX CTa01113aTOPIB MOIYM'ss B HU3bKOEMICiiHii kamepi 3ropsuus ['T/], mo
Mpaloe Ha ra3onofioHoMy manuBi. JlOCHiKeHHs] reHepaTopa HU3bKOTEMIIEpAaTypHOI IUIa3MH Ta
aHaJli3 OTPUMAHUX JAHMX, JIO3BOJIWJIM BU3HAYMTHU J1ana3oH CTIHKOI poOOTH JpKepesa >KUBJICHHS
IJ1a3MOBOT0 T'€HepaTopa, MPU3HAYEHOro i cTalOumizamii MmysbcalliHUX MpOLEciB B KaMmepax
sropsiHHs [T/

KurouoBi ciioBa: ra3oTypOiHHUN ABUTYH, HU3BKOEMICIHA KaMepa 3TrOpsHHS, MyJIbcalliiiHe
TOPiHHSA, TJIa3MOBHIA CTa01Ti3aTOP.

B nanwii yac icHye 3HaYHUN JOCBIJ €KCIUTyaTallii €HePreTHYHUX YCTAaHOBOK CYACH Ta
KOpalJ1iB, OCHAIIEHUX Ta30TypOiHHUMHU ABUrYHaMU. [Ipu KOHCTpyIOBaHHI Ta OBeIEHHI HAHOUIbII
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TeTIoHaIpyxenoro By3na ['T/] - kamepu 3ropsiHHS, CIiA NPUIUIATA yBary mpoOsieMi HeCTIHKoro
(mynbcamiitHoro) rtopinHa [1-3].  Ilynbcamiiine TOpIHHS HENPHUIYCTHUMO, OCKUIBKA BOHO
CYIIPOBOJDKYETbCS PI3KUM 30UTBLICHHAM IIyMy, 3pUBaMH TIOJyM's, PYHHYBaHHSM KaMmepH,
TTOJIOMKOIO €JIEMEHTIB KOHCTPYKIIIi KaMepH, a TAKOK OKpEMUX By3:iB Ta arperaTiB ['TY.

OnHUM 3 TEepCHEeKTHMBHUX METOMIB YIPABIiHHSA HECTIMKMM PEXKHMOM TOPIHHS MaJUBO-
MOBITPSHUX cyMimeld y kamepi 3ropsHHsa [T/ € 3acrocyBaHHS IUTa3MOBHUX CTPYMEHIB, SKi
MOJAIOTECSL Yy KaMepi 3ropsHHS y HpoTudasi 10 KOJMBaHb TUCKY IMaJMBO-TIOBITPSIHOT CyMIIIi.
BuxopucTtanss miaa3MoTpoHa SIK cTabuizaropa myJbcalifiHUX mpoleciB y kamepi 3ropsHHs ['T/]
JI03BOJIUTH PO3ILIMPHUTH JA1aNa30H CTiHKOI poOOTH KaMepH.

OcHOBHE 3aBJIaHHA JOCHIIKEHb MOJSATrajgo y BU3HAUEHHI 3aJ€KHOCTI MPOOMBHOI HAINpyru
€JIGKTPUYHOI JyTU B poOOYOro THCKYy B KaHall IUIa3MOBOIO T'€HEparopa, ONTUMi3alii po3MipiB
3a30piB MK KaTOJOM Ta aHOJIOM IUIa3MOTPOHY. B pe3ynbraTi eKClepruMEHTAIbHUX IOCIHiIKECHb
OTpUMaHi OCIMJIOTPaMU HANpPYTM Ha Jy31 B MOMEHT BKJIIOYEHHS JKepena >KUBJICHHS, MiJl 4Yac
CTIIiKO1 poOOTH IMJIa3MOBOTO TE€HEpaTropa Ta MpPH BHUKIIOYEHHI JDKEpena >KUBJICHHS Ul PI3HUX
PIBHIB CIIO)KMBAaHUX MOTY>KHOCTEH.

Hampyra npoGoro enexkTpoayroBoro HMpOMIKKY Npu poOOTI IMIa3MOBOrO reHepaTropa B
aTMocgepHux ymoBax nepesuirye 5 kB. Poboua nHanpyra Ha 1y3i npH cTilikiid poOOTI mi1a3MoTpoHa
B IHTEpBaJIi CIOXKUBAHOT MTOTYXHOCTI 226-282 BT cknano 1,51-1,02 xB.

Y mpomeci eKClepUMEHTANbHUX JOCHIUKEHb MPOBEACHI pecypcHi BUIPOOYBaHHS
IJIa3MOBOTO TE€HEpaTopa, IO JO3BOJIMIM BCTAHOBUTHU 3HAUYHE 30UIbILIEHHS TPHUBAJIOCTI poOOTH
enektponis (monan 3000 roauH).

BucHoBku:

1. [IpoBeneHO  eKCHepUMEHTalbHI JOCHIPKEHHS EHEPreTUYHUX  XapaKTepUCTHUK
JOKEpelia )KUBJICHHS Ta TeHepaToOpa HU3bKOTEMIIEPATYPHOI TIJIa3MH, IPU3HAYEHOTO IS cTallmizamil
noJyM'ss B HU3bKoeMiciiiHii kamepi 3ropsiuHs ['T/I, o npaitroe Ha ra3onoiOHOMY HaauBi.

2. ExcnepumenTanbHi  JDOCHIIDKEHHS  JOBENM  €(PEKTUBHICTH  IJIA3MOXIMIYHUX
cTab1113aTOPIB 3 HU3BKUM €HEProCIOKMBAHHIM IPH BUCOKUX THUCKaxX poboyoro Tina (o 3,0 MIla),
XapaKTepHUX JUIsi HOMIHAJIbHUX PEXKHMMIB pOOOTH Tra3oTypOIHHMX IBUTYHIB, a TaKOX BHCOKHMN
pecypc enekrponiB (monan 3000 roaun).
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