IHHOBAIIIi B CYTHOBYYBAHHI TA OKEAHOTEXHIIII XIV MikHapoaHa HAYKOBO-TeXHIYHA KOH(pepeHuis

System of two-stage air conditioning for engine rooms of autonomous power plants of
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Abstract. The analysis of the effectiveness of the supply air conditioning of the
engine room of gas engines of an autonomous thermal power plant is carried out. A two-stage air
conditioning system using a cascade absorption-vapor compression chiller and zonal air
supply is considered. Methods are proposed for processing their supply air in the engine room,
provide its deep cooling.
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BIIJIMB CTYIIEHEBOI'O KOHJIUIIIFOBAHHA
HOBITPA MAIIMHHOT O BIJAIVIEHHSA HA E@OEKTUBHICTD
I'A30BUX IBUT'YHIB
ABTOHOMHOI TEIUVIOEJIEKTPOCTAHIIIT

I'pnu A.B.
K.M.H., 00YeHm KagheOpu KOHOUYIIOBAHHS ma peghpudicepayiiy
Hayionanvnozo ynieepcumemy kopabnebyoyeanus imeni aomipana Maxapoasa,
M. Muxonais,

AHoOTalisgs. BuxoHaHo aHami3 e(QEKTHBHOCTI  OXOJIOJDKCHHS IPHUIUIMBHOTO  TOBITPS
MalIMHHOTO BiAJIJICHHS KOTCHEepalliiHUX Ta30BHX JIBUTYHIB aBTOHOMHOI TeIUIOEIEKTPOCTAHIII].
PosriisiHyTO CcHCTEMy JBOCTYIICHEBOTO OXOJIO/PKCHHS TIOBITPS 3 BHKOPUCTAHHIM abCopOIiiHOT
XOJIOJWIBHOI MAIIMHU 1 30HaJIb-HOIO HOBlTpOHO,Z[a‘{eIO 3anpomnoHoBaHO cmocoOu 0OpoOKH  iX
MPUILUTMBHOTO  TIOBITPS ~ MAIIMHHOTO  BUIMIICHHS, [0  3a0e3Me4yroTh  HWOro  TIUOOKe
OXOJIOMKCHHS

KarouoBi cjioBa: KOHAWIIIOBAHHS, aBTOHOMHA TEIUIOCICKTPOCTAHIIIS,, MAIIMHHE BiJUIUICHHS,
ra30BUil IBUTYH, TOBITPOOXOJIOIXKYBaY.

Beryn

B pesynbrari anamizy iCHyIOUMX CUCTEM KOHIUIIIOBaHHS MallMHHUX BijgaiaeHs (MB) ycranoBok
aBTOHOMHOTO eHepro3abe3neueHHs Ha 0a3i razoBux ABUryHiB (I'/]) BusiBIeHO pe3epBu MiABUIICHHS 1X
e(eKTUBHOCTI, pPO3pOOJICHI paIiOHATBHI CXEMHO-KOHCTPYKTHBHI PIIICHHS 110 BIOCKOHAJICHHIO
€HEPrOBUTPATHUX TPATUIINHUX CHUCTEM OXOJIOMKEHHS MPUILTUBHOTO MOBITPs MB B neHTpamsHOMY
KOH/UIIOHEpi. 3TigHO i3 3alpONOHOBAHUM TNPUHIMIIOM JIOKAJIBFHOTO MOBITPOIIOCTaYaHHS TIIMOOKE
OXOJIOJDKEHHS JIOIIbHE TINBKU [UJIsl LUKIOBOro moBiTps Ha Bxomi [, a mo iHmMX mxepen
TEIUIOBUIUICHh B MB (enexrporeHepaTop, TOJOBKY MIJIIHAPIB JIBUTYHA 1 T.J.) MOXKHA ITOJaBaTH a0bo
BEHTWIALIIHE TOBITPsA, a00 MPUIUIMBHE MOBITPS, OXOJOKYBaHEe B KOHAMIIIOHEPi, B SKUW MOJAIOTH
X0J0/1HY Boy Bixm ABXM.

Pe3yabTaTi noc/iaKeHHs

JIJIsT CKOpOYEHHST BUTPAT XOJIOJYy HA KOHIUIIIOBAHHS IHKJIOBOTO MOBITpst ['J] 1 migBUImEeHHS
e(eKTUBHOCTI Or0 0XOJNOMKEHHs OyJa po3po0iieHa cXxemMa CUCTEMU JABOCTYIEHEBOTO KOHIUIIIFOBAHHS
noBiTps Ha BXoai B ['J[. OcoOnmuBICTIO Takoi CHUCTEMH € Te, IIO TOBITPS HAa BXOAI B JBHTYH
OXOJIOJIKY€EThCS B IBOCTYIEHEBOMY MoBiTpooxonomkyBadi (I[10). [ToBiTpooxonomaKyBad CKIaAa€ThCs
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3 BucokotemmeparypHoro crymnens [IOpr, (Puc 1.) B saxuii momaeTrbcs XOJOMOHOCIH — BoAa 3
temneparyporo 7 °C Bim aOcopOmiitHoi OpomucTomiTieBoi xonoaunbHOi MamuHu (ABXM), i
HU3bKOTeMITepaTypHoro ctyness [10yr, 3 Temmneparyporo xonoaoHocis-Boau 4 °C, 0X0J0KyBaHOI B
napokoMmipecopHii xomomawnpHid MamuHi (IIKXM). Tlpu mpoMy 30BHIIIHE TOBITPS MOJAIOTH
BEHTHJIATOPOM CITIOYATKy B BHCOKoTeMmmeparypHuil ctyminb [10gt, e oro TemrepaTypa 3HIKYEThCS
Ha BeMMuuHY Atfros= 12..19°C, a motim B Hu3bKOTemrepaTypHuil crymiab [IOyr, A€ BOHO
OXOJIOJKYEThCS Ha BEMUUHUHY At = 5 ... 7 °C, 1 9epe3 BOJIOTOBiIIII0OBaY noiaeThes Ha BXia B ['/] 3
temriepatyporo § ... 10 °C.
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Puc. 1 Cxema cucTeMy KOHIUIIIOBAHHS MOBITPS 3 ABOCTYNeHEBUM MOBITPOOX0JI0I:KEHHM
Ta NPSMOI0 NOa4el0 0X0J101KeHoro nositTpst Ha Bxin B TK '/l

Hde: 'l — razoBmii 1Buryn; ABXM — aGcop0Ouiiina 6poM-aiTieBa X010ANIbHA MALIMHA;

IMKXM — napoxomipecopHa xojaoauiabHa mamuHa; Ku. [IKXM — kongencatp [IKXM;
O, — noBiTpoOX0/01KyBa4 BUCOKOTeMnepaTypHoro crynens; I10,, — moBiTpooxoaomKyBay
HHU3bKOTeMIIepaTypHoro crynensi; EB — enexrpoBenTuisitop; BK — BimnisiroBau konaencary;

TK — typ6oxomnpecop; YK — yruaizaniiinuii kores; 311 — 30BHilIHE noBiTps;
BI' — Binxigni rasm;

Ha puc. 2 HaBeneHi NOTOYHI 3HAYEHHsS 3HWKEHHS TeMIEpaTypd MPUILIMBHOIO TOBITPA
At, B TIO, BomoroBmicty moBiTpss Ha Bxomi [1O dy;, micHs BUCOKOTEMIIEPATYpHOTO CTYIICHS
I[IOpr ds 1 HusbkoTemmeparypHoro cryneHs I[IOpr dyp, nHUTOME TEIUIOBE HaBaHTAXEHHS
BucokoTtemmneparyproro crymens [10gr qo1, HE3bKOTEMNIIEpaTypHOTO cTyneHs [10nt go2 1 Becboro 110
qo, 3MEHIIECHHS MUTOMOI BUTPATH NaJIMBa 32 PaXyHOK OXOJIOKEHHs MOBITps Ha BXoAl Ab, 1 cymapHe
YAb, 3 ypaxyBaHHSM BUTpPAT IMMOTY>KHOCTI, BIAMOBITHO 1 TaJIMBa, HA IOJOJIAHHS aCpPOJUHAMITHOTO
onopy I1O, a takox Ab. 1 cymapue XAb,., 0e3 ypaxyBaHHs aepoaunHamiuHoro onopy IIO mpotsirom
no6u 20.07.2009 p

Cuctema 30HAJBHOIO  KOHJAMIIIOBAaHHS 3  JBOCTYIIEHEBHM  OXOJIOJDKEHHSM  JI03BOJISIE
130JIF0OBaTH NMKJIOBE TOBITPSl JBUTYHA BiJ| TMOBITPS MAIIMHHOTO BiJIUJICHHS, IO B CBOIO Yepry
3a0e3neuye 301UIbLICHHS TOUOMHM OXOJOKCHHS TOBITPS 1 CKOPOYEHHS BHUTpPAT XOJOAy Ha
KOH/IMIIIOBaHHS TPHUIUIMBHOTO TMOBITPS 3a pPaxyHOK 3HAYHOTO CKOPOUYEHHS HOro BHUTpaTH (BiX
60000 M3/FOI[ 1o 7500 M3/l“0I[).

3 puc. 1 BuaHO, 110 TIAHMOMHA 0XOJIOKEHHS IPUTUIMBHOTO MOBITPs cTaHOBHUTH Aty = §...24 °C. Lle
CBITUUTH TPO OUIBII BUCOKY €(EKTUBHICTh OXOJIOMKEHHS MPUILTUBHOTO TMOBITPS B MOPIBHSHHI 3
0a30BMM BapiaHTOM 1 CTAaHAAPTHUMH CUCTEMaMHU KOHIUIIFOBaHHS MOBITpst MB.
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Puc. 2. [IoTo4Hi 3HaueHHs 3MeHIIEHHS TeMIlepaTypPH 30BHIlIHBOr0 NoBiTps At, B I1O, BosoroBmicty noBitps
Ha Bxofi 10 d,;, Bororoemicty micasi Bucokoremmnepatrypuoro cryneds I1Ogr dg; i HU3bKOTEMIIEpaTYyPHOT O
crynenst [10yy d;»; MUTOMOrO TEMIOBOr0 HABaHTAXKEeHHsI BUcoKoTeMmnepaTtypHoro crynensi [IOgr qo,
HU3bKOTemMmepaTypHoro crynens [10yr qg, i Beboro IO qo; moTouHe 3MeHIIEHHSI MUTOMOI BUTPATH NaJIMBa 32
PAXyHOK 0X0JI0/KeHHSI IOBIiTpsi Ha BxoAi Ab, i cymapne XAb, 3 ypaxyBanusam aepoanHamiunoro onopy I10,
a Takoxk Ab, i cymapne XAb, 6e3 ypaxyBanns aepogunamiunoro onopy I1O nporsirom 1o6u 20.07.2009 p

Cnig 3a3HayuTH, 110 30HAJTBHA CUCTEMa KOHJHWIIIOBAHHS J03BOJSE TaKOXK B pa3i HEOOX1THOCTI
BUKOPHCTOBYBATH B SKOCTI IIUKJIOBOTO TOBITPs '/l 30BHIIIHE HEOXOIOIKEHE TIOBITPSI, SIKE TOJAETHCS
130ompboBaHMM KaHamam Ha Bxin ['J[. IIpsma momaua 30BHIMIHBOTO MOBITPS JOMYCTHMa, KOJU HOTO
temneparypa 10...18 ° C Tta y pa3i gedinuty xomomy, depe3 HOro BUTpATH Ha TEXHOJOTIYHI TOTPEOH.
[Tpu upomy mepenbavyeHe yacTkoBe a00 MOBHE OaiiracyBaHHs MOBITPOOXOOIKyBauiB. balinacyBanHs
TO3BOJIIE CKOPOTUTH aepoauHamiuauid omip Ha BenuumHy AP =280 ... 490 Ila, 3MeHIIyHOUd THM
CaMMM CIIOXKHMBaHHs eJIeKTpoeHeprii BeHTumissTopoM Ha 20 ... 25 %.

BucHoBku

[IpoananizoBaHo e(EKTUBHICTh TJIMOOKOTO OXOJIO/KEHHS MpUIUIMBHOro TmoBiTps MB
aBTOHOMHOI TerutoenekTpocTanii. [loka3aHo, mo qBoCTymeHeBa OX0JI0MKEHHS PUILTUBHOTO MOBITPS
X0J0IHOI0 BoJot0 criovyaTtky Bix ABXM, a motim Bix [TIKXM 3 temmneparypoto BiamosigHo 7 14 °© C
3abe3neuye B 1,4 ... 1,5 pasu Oinblne 3HWKEHHS TEMIIEPATypH MOBITPS B MOPIBHSAHHI 3 TpaIuLlitHUM
OXOJIOKEHHAM BO1010 Bimx ABXM.
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The influence of staged air conditioning of the engine compartment on the efficiency of gas
autonomous thermal power plant engines

Hrych Artem

Admiral Makarov National University of Shipbuilding

Abstract. The analysis of the efficiency of cooling the supply air of the engine room of the
cogeneration gas engines of the autonomous thermal power plant was performed. A two-stage air
cooling system using an absorption refrigerating machine and zonal air supply is considered. Methods
of processing the supply air of the engine room, which ensure its deep cooling, are proposed.

Keywords: air conditioning, autonomous thermal power station, engine room, gas engine, air
cooler.
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RESEARCH OF EXHAUST GAS BOILER HEAT EXCHANGE SURFACES
WHEN WATER-FUEL EMULSION COMBUSTION
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Abstract. The application of WFE combustion enables the reduction of a low-temperature
corrosion, and, as a result, provides deeper exhaust gas heat utilization in the exhaust gas boiler to the
much lower temperature of 90-110 °C during WFE instead of 150-170 °C when combusting
conventional fuel oil.

Keywords: water-fuel emulsion, low-temperature corrosion, condensing heat exchange surface.

The exhaust gas temperature largely determines the economic performance of auxiliary [1] and
exhaust gas boilers (EGB) [2]. Its value is determined not only by the course of heat exchange
processes in the elements of boilers, the requirements for their weight and size indicators, which is
important for ship boilers, but also by the intensity of thermochemical processes, which take place in
the exhaust gas flow and on the heat exchange surfaces (HES) [3] with a temperature below the dew
point temperature of sulfuric acid vapor. The minimum value of HES temperature #, determines the
minimum exhaust gas temperature and, consequently, the economic indicators of their work [4]. It is
more difficult to reduce of exhaust gas temperature, since its value (about 160 °C) is determined by the
rate of low-temperature corrosion (LTC), which sharply increases at #, = 130 °C and reaches the level
of the "corrosion peak" (K = 1.2 mm/year) at ¢, = 110 °C, reduces the work reliability of condensing
HES [5]. Consequently, the thermochemical processes in the gas ducts of boilers and the LTC intensity
significantly limit the possibilities of increasing the efficiency of boiler and the depth of exhaust gases
heat utilization of gas turbine [6], gas engines and internal combustion engine [7]. Therefore, any

238



