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obiuiitnoro omonenrta Txayenka Cranicnasa HMocunosuua Ha AmuceprarmiitHy po6oTy
Cepenn Bomomumupa Bonomumuposuva “TennooOMiH mpu IuTiBKOBiM KOHAeHcALl
pyXoMOl Iapu B TOpU3OHTalbHIA TpyOl”, mojaHy Ha 3100yTTS HAayKOBOrO CTYIEHS
KaHJMJaTa TEXHIYHUX Hayk 3a creuianbHicTio 05.14.06 — Texniuna Temnogizuka ta
MPOMUCIOBA TEIUIOEHEPTeTHKA.

I. 3ATAJIBHA XAPAKTEPUCTUKA POBOTH
AKTYaJIbHICTh TEMH.

Y cy4acHUX CUCTeMax KOHJMLIOHYBAHHS, XONOAWIbHUX 1 TETUIOHACOCHUX YCTaHO-
BKaX, y TeXHIlli BUMTAPOBYBaHHSA MOPCHKOI BOAM Ta MiAIrpiBHUKAX €HEPreTUYHUX CHC-
TeM MpoLEeC KOHAEHcAllil napy 341MCHIOEThCS B P/l BUNIA/IKIB BCepeAHI TOPHU30HTA-
nbHUX TpyO 1 kaHanmiB. TermooOMiHHI mpouecH, [Ki BinOyBarOThCS y KOHIEHCATOpax
TAKOIO THILy, CYTTEBO BIUIMBAIOTh HA 3arajlbHy €HepreTU4Hy e(QeKTHBHICTh X CHC-
TeM. Pi3HHII TeMmepaTyp MiX piIHHOIO, sIKa KOHIEHCYETHCS, i OXOJIOKYBAaIBLHOIO pi-
JMHOIO Ta BTPATH THUCKY LIMX PiJIMH BIUIMBAIOTh HA WIBUAKICTH BUPOOHULITBA €HTPOIII]
B KOHJIEHCATOpI, a OTXKe 1 Ha ekcepreTnyHUH koediuieHT kopucHoi aii (KK/I) anapara.

HasiBHI MeTOAM 1 MozeNi po3paxyHKy TeII000MiHY JUIs KOHAEHCALiHHUX ABO(ha3-
HUX TeYld Yy TOPU3OHTAJIBHUX TPydax MaroTh po30LKHOCTI Mk cobor o 50-70 %.
Taka HeTOYHICTH 3yMOBJIEHa HAsIBHICTIO BEJIMKOI KUJIBKOCTI IapaMeTpiB, sSKi BILIHBa-
I0Th Ha TeMJI00OMiH, IIMPOKUM Jiana30HOM 3MiH LIUX [apaMeTpiB i HEAOCTATHIM YsiB-
JIGHHSIM I1pO iX BIUIMB Ha 3aKOHOMipHOCTI TerooOoMiny. HeTouHe OLiHIOBaHHS TerIio-
BiIavi, a BIAMOBIHO 1 TerIonepeaayl, MOXe NPU3BECTH 10 HEOOIPYHTOBAHOIO 3Mi-
HIOBaHHS PO3MIpIB anapara i nepenajiB TUCKY B OiK SIK 3011bIIECHHS TaK i 3MEHIIEHHS,
HACNIJIKOM 4Oro Oyne 3HMMKEeHHS Horo edexkTuBHOCTI. TakoK HENOCTATHS TOUHICTH
pPO3paxyHKy TeIUIOBiAladi NMPU3BOAUTE JO HETOYHOTrO OLHIOBAaHHS €(eKTHBHOCTI
PI3HOMAHITHUX MeTOAiB iHTeHcudikauii TernooOMIHHOTO mpouecy mix uac
KOHJIEHCAllil Y TOPU30HTAJIbHUX TPyOax.

3 omsily Ha 1ie aKTyaJbHUM € MPOBE/ICHHS HOBUX JOCHIKeHb BIUIMBY PEKHUMHUX
napaMeTpiB ABo(a3HOI Teyil Ha 3aKOHOMiPHOCTI JIOKAJIBHOI Ta CepeaHbOl TEILIOB1a-
yi. I{i nocnimkenns naayTh 3Mory Oiblll TOYHO OLIHIOBATH IHT@HCHUBHICTBH TEMI000-
MiHYy 1 pe)KMMHI TapamMeTpH Iij] 4ac KOHJeHcallil pi3HUX XOJNIOJI0areHTiB Y TOPU30HTA-
JTBHUX TpyOax, a OTKe, IMiABHILYBaTH e(PEeKTHBHICTh TOPU30HTAIBHO-TPYOHUX KOHIEH-
caTopiB.

3B’430K poOOTH 3 HayKOBHMHM IpOrpaMaMu, IJIaHAMH, TeMaMu. Jlucepraiiito
BUKOHaHO Ha Kadeapl TeopeTH4HOi Ta MPOMUCIOBOI TeruioTexHiku HauioHansHoro
TEXHIYHOro yHiBepcurery YkpaiHu «KuiBCbKMI MONITEXHIYHHM IHCTUTYT iMeHi Irops
Cikopcekoro». Temaruka pauceprauiiiHoi poOOTH BIJANOBiAA€ HAYKOBOMY HalpsMy
JOCHTi/DKeHb Kadeapu Ta mporpami JociipkeHs MiHicTepcTBa OCBITH 1 Hayku YKpaiHu
«HaykoBo-TexHi4HI ~ mpoOneMH  TexXHIYHOI  Terulodi3uku  Ta  MPOMHCIOBO]
TEIUIOGHEPreTHKW» 3a TeMaMu: «lHTeHcHpikamis TeriooOMiHy ¢pH  KOHJEHcauii
XOJIOZIOAreHTIiB Ta iX cCymilned BcepeiuHi TpyO 1 KaHadiB, BKJIIOYAKOYM MiHi- Ta
MikpokaHanu» (Homep pepxkaBHOi peectpauii 0108U000517); «IIpwiamu HOBOro




IOKOMHHS JUIi OTPUMAHHS BHCOKOOYMIIEHOI BOAM KOCMIYHOIO Ta HAa3eMHOIO
BUKOPUCTaHHS», miarema «KackaaHi BIJUEHTPOBI BUMAPHUKU JUIS MPHUIAIIB OYUCTKH
BOAY HOBOro IOKOMiHHS» (HoMep aepxkaBHOi peectpauii 0114U004382). Asrop Gpas
y4JacTh y poOOTi K acipaHT.

Mera 1 3aBnaHHs JAociiDkeHHA. Meroo poOOTH € po3pobiieHHS HayKOBO
OOI'PYHTOBAaHOI'O METOAY pO3paxyHKy Koe(illi€HTIB TeruloBiagavi, sKMi J103BOJIHUTH
OBl TOYHO OLIHUTH TEIUIOOOMIH i peXXMMHI nmapameTpu ABO(a3HOI Tedil mix yac
IUIIBKOBOI ~ KOHJIEHCAllll pI3HMX XOJIOJOAreHTIB Yy TOPU3OHTAIBHUX TpybOax
Ter00OMiHHUX anapartiB (popMyBaHHS 37100yBaya).

OO’ €exT, mpeIMeT 1 METONM JIOCIIJDKEHHS.

O6’ekmom  OocniodicenHs € TEIUIOOOMIHHMH Tpouec MiK ABO(hA3HOIO
KOHJEHCALIHHOIO TeYI€I0 1 BHYTPILIHBOKO IOBEPXHEO FOPU30HTANIBHOT TPYOH.

[Ipeomemom  OocniodoicenHs € 3aKOHOMIPHOCTI JIOKaJbHOI Ta CepeaHbol
TEIUIOBiIa4i Mif yac IJI1iBKOBOI KOHJEH ALl pyXOoMoi apH B FOPU30HTANIbHIN TPYOi.

Memoou oocnioocenns. BUKOPUCTaHO EKCIIEPHUMEHTANBHUN 1 TeOpeTHYHUN
METOOW  JIOCHTIDKeHHs Tmpouecy TemnooOMiHy. ExcnepuMeHTanpHUE — MeTon
IPYHTYEThCS Ha OCOOJNMBIN METOOWI BHUMIPIOBaHHS JIOKaIbHUX XapaKTEPUCTHK
nsodazHoi Tedii IMmiJl 4Yac KOHJEHcalii BCepeaMHI Topu3oHTalnbHOI Tpyou. [lns
IIPOBE/IEHHs TEOPETUYHHUX JIOCIIKeHb BUKOPUCTOBYBaIM 1H(OpMaLiiHY TEXHOJOTIIO,
o nossrae B po3pobseHHi HOBUX (YHKLIN JUIs po3paxyHKy TEIUI0O0OMIHY B IakeTi
Mathcad i3 MOXIMBICTIO iX poO3MilIeHHS y Mepexi [HTepHer and «xXmapHUX»
MIOCUJIaHb HA HUX.

HaykoBa HOBHM3HAa POOOTH Ta BaXKJIMBICTh ONEPXKAHMUX PE3YJbTATIB A HAYKH 1

MPAKTUKH.
HoBi HayKOBi pe3yJIbTaTH MOJAralOTh B HACTYITHOMY:

e HaOyna noganbsioro po3BUTKY TeOpisl IUIIBKOBOI KOHAEHCalii pyXoMoi mapu
B FOPU30HTAIBHUX TpyOax 11010 BCTAHOBIIEHHS 3aKOHOMIPHOCTEH Mpolecy
TEII000MIHY ITiJ Yac jgamMiHapHOi 1 TypOy/lIeHTHOI Teull IIJIIBKM KOHIEHCaTY.
B pesynbrari LHOro 3apornoHOBAaHO HOBHI METOJ PO3paxyHKy TEIUIOBiAaa-
i, SIKKif @€ 3MOry OiNbIll TOYHO BU3HAYMTHU BIUIMB CHJI MIX(a3HOro TepTs
Ha TeIIO0OMIHHHI IpoLec.

e OrpuMaHO HOBI eKCIIepUMEHTANBHI 1aHi i3 JIOKAIFHUX 3a IePUMETPOM TPY-
6u koedilieHTIB TeMIOBIIa4i i yac KoHaeHcauii ¢ppeony R-22 i BopsgHol
Mapv B IIUPOKOMY Jiarma3oHi 3MiHM OCHOBHMX PEXHUMHHMX IIapaMeTpiB, 1O
PO3LIMPHIO MOXKIMBOCTI aHalli3y BIUIMBY TEMJIOBOIO MOTOKY, IIBHIKOCTI
TapH i MapoBMICTy Ha 3aKOHOMIPHOCTI JIOKaJIbHOI Ta CEepeIHbOi 3a neprMe-
TPOM TPYOM TeTUIOBiAaui.

e BusBieHO Ta IPOaHATiI30BaHO BIUTUB aCHMETPUYHOCTI Tedii IIIIBKH KOH/IEH-
caTy Ha pO3ITOLJI JIOKAJIBHOI 3a MepUMETPOM TPyOH TeILIOBiAayi, 1o Jajio
3MOTY PEKOMEH/[yBaTH METOJ BU3HAUYEHHS PEXHMIB KOH/eHcalliiHoi 1Boda-
3HOI Teyii, SKMH BPaXxOBY€ BIUTUB CHJI TSOKIHHSA 1 MibK(a3HOro TepTs Ha 3MiHy
MeX pEeXUMIB.




* VIOCKOHAJEHO MEeTOJ| BU3HAYeHHs BIUIMBY CHJ MiK(MA3HOro TepTs Ha Tell-

N0OOMiHHMI MpoLec Npu KOHJEHCcaLll, SKHi Ha MPOTUBAry HasBHUM, Bpa-

XOBY€ KOMIUJIEKCHUH BIUIUB ABO(A3HOCTI KOHAEHCALIMHOI Teyil 1 TemioBoro

NIOTOKY Ha 3aKOHOMIPHOCTI CepelHbOI 3a MePUMETPOM TPYOH TETLIOBI Aadi.

[IpakTUuHy IIHHICTH pOOOTH CTAaHOBUTH BHUKOPHUCTaHHSA iH(OpMamiiHOl

TEXHOJIOT1T «XMapHHX» (DyHKIii y MaremaTH4Homy maketi Mathcad, 3aBasku yomy

HOBHUI METOJ| pO3paxyHKy TEIUI000MIHY yciM KOpHUcTyBauyaM Mepexi IHTepHeT i Moxke

OyTH IHTerpoBaHM! B iHIII TNIPOrpaMU IS PO3PaXyHKY TOPHU30OHTAILHO-TPYOHHX
KOHJIEHCATOPIB.

OcobucTrit BHECOK 3100yBayda JiTKO BKa3aHWU B AWCepTAaLlii i B aBTOpedepari.

Anpobariis  poOOTH i HOCTOBIPHICTh pe3yinbrariB. Pesynsraté i OCHOBHI
TIOJIOKEHHST poOOTH J0MOBiAaNK Ta 00rooproBaiu Ha Takux 3axozax: VII, VIII, XII
MiXKHapOJHUX HAyKOBO-MIPAKTHYHMX KOH(EpeHUIsX acMipaHTiB, MariCTpaHTiB i
ctyneHTiB «CyyacHi npobiaemMu HayKkoBoro 3abesnedeHHs: eHepreTukn» (KuiB, kBiTeHb
2009, 2010, 2014 pp.); IV MixHaponHiii HayKOBO-NPAaKTUYHIA KoH(epeHIil
«luTerpoBani iHTenekTyasbHi poboToTexHiuHi Komruiekcu» (Kuis, 17-19 tpaBus 2011
p.); VII Mixknaponsiit koHdepenuii «[Ipodnemu npomucnoroi TernorexHiku» (Kuis,
23-27 tpasus 2011 p.); VII MixunaponHiii HaykoBo-TeXHiuHil koH(pepenuii «CyuacHi
npo6iieMH XOJI0AUIBHOT TexHiKK B TexHonorii» (Oneca, 14—16 Bepecus 2011 p.); XV
International Workshop “Transport Phenomena in Two-Phase Flow* (Sunny Beach,
Bulgaria, September 17-22, 2011); XII Baltic Heat Transfer Conference (Tallinn,
Estonia, August 24-26, 2015).

JOCTOBIpHICTE  OTpPUMaHMX 3700yBayeM  pe3ynbTaTiB  IiATBEP/UKYETHCS
KOPEKTHMM TIPOBEJIEHHSM EKCIepUMEHTalbHUX JOCHIIKeHb Ta TIOPIBHAHHAM
OTPHMaHUX pe3yJIbTaTiB 3 pe3yNbTaTaMu BiJIOMHUX POOIT.

Moga Ta cTuib poOoTH. Y TekcTi Jucepranii BUTPUMAHO JIEKCUYHI HOPMHU
HAayKOBOI Ta JIJIOBOI MOBH, 3aCTOCOBAaHO YMHHY HAayKOBO-TEXHIYHY TEPMiHOJIOTIIO.
Texct nuceprauii mMae CMHUCIOBY 3aBEpILEHICTb, LITICHICTb, @ WOrNo CTPYKTYpPHI
eJIeMEHTH — JIOTTYHUH 3B’130K. CTHIIb BUKJIQZCHHS MaTepiaiy, HayKOBHX JOCIiHKEHb 1
T10JI0’KeHb, BUCHOBKIB 1 peKOMEeH/1alliil € MepeKOHIMBHUM 1 3a0e3Iedye JA0CTYIMHICTh iX
CIPUHHSATTS.

[Ty6nikanii Ta aBropedepar. 3a pesynbraraMu AOCHIKeHb omyOnikoBaHo 14
HAYKOBHX Ipallb, Y TOMY YHCIi 6 cTareil y HayKoBUX (paxOBUX BUIAHHAX (3 HUX 1
CTATTs Y HAayKoBOMY (axOBOMY BHIAaHHI YKpaiHM, siKe BKJIIOYEHO A0 MIKHAPONHHUX
HayKOMETPHYHUX 0a3, Ta 3 CTaTTi y BUJAHHAX IHO3eMHUX JepkaB), 8 Te3 Jonosigeil y
30ipHHKaX MarepiaiB KOHQepeHLin.

ABropedepar KaHAMAATCHKOI OHUcepTalii 3a 3MICTOM i BHUKIAaAOM BiJAMOBijae
JMcepTaiiHii pobori.

Crpykrypa i_o6csr poboru. [uceprauiiiHa poboTa ckiagaeTses 31 BCTymy, 4
pO3i/iB, BHCHOBKIB, CIIMCKY BHKOPHCTaHUX Jxkeped i3 136 HalimeHyBaHb Ta 2
noaaTkiB. 3aranbHUil 00csar poOoTH CcTaHOBUTH 171 cTopiHky, 72 pucyHka i 11
tabnune. [lepenik niteparypu Bkiovae 136 xepen.




MPOBECTH OL[IHKK HEPiBHOBA)KHOCTI MPOIECIB, 11 BIUIUB Ha 3HAYEHHS ITapaMeTpiB.

y mpentbomy posc)rlrri HABEJICHO  Pe3yNbTaTH JOCJIIHKEHHS  JIOKAJIbHUX
KoeQiLieHTiB TEIUIOBIAAaYI M Yac IUNBKOBOI KoHAeHcalii ¢ppeony R-22 i BomsHoi
apy Ha OTMCAHIN eKCIIepUMEHTaNbHIM YCTAHOBIIL.

JlocnimkeHo OKpeMHit BIUIMB Ha TeIUIOOOMIH y pasi IUIIBKOBOI KOHJEHcaLllil
TETIOBOTO MOTOKY, LIBUAKOCTI MapH i MapoBMicTy. 3alipornoHOBAHO METO/ BU3SHAYEHHS
peXHUMIB Tedii, SKUH BpaXOBYe€ BIUIUB CHJI TSDKIHHS 1 MDXK(a3HOro TepTs.

3ayeasicenna 0o po3oiny:

1. Ha c. 89 € Take «...Isi mepexofy /10 iJleanbHOi KibLeBoi Tedii», Ha ¢. 99 -
«...HasBHICTh YITKOTO KiJIbLIEBOIO PEXUMY...». 3100yBay He HABOAUTh BU3HAYEHHH,
1[0 TaKe «iJieabHa KiJIblIeBa TeUis», «YITKHH KIJTbLIEBHIA PEKUM.

2. B mucepraiiii Ha c. 100 BkazaHo, mo Ha puc.3.15-3.16 3a ¢popmynamu (3.2) —
(3.4) moOynoBaHO KapTH PEXUMIB sl BCIX OTPUMAHUX €KCIIEPUMEHTAIBHUX JaHHX.
SIK 3pO3yMITH «...IUIS BCIX OTPUMAHHUX €KCIIEPUMEHTAIBHUX JaHUX»?

YV uemesepmomy po30ini nogano HOBUH MeTOJ PO3PaxyHKy TeIIOOOMiHY Mif Jyac
MJ1iBKOBOI KOHIEHCAIliT Pi3HUX XOJIOJI0AreHTiB B TOPU3OHTANIBHUX TPyOax i BU3HAUCHO
e(eKTUBHICTH HOr0 BUKOPUCTAHHS.









