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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

InTencudikaliist Ten1I006MiHy IpU KOHAEHCALIl XJIaJlOHIB Ta iX cyMileil BcepeuHi TpyoO i KaHasliB, BKIIOYAYU

MiHi- Ta MiKpOKaHau

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Intensification of heat exchange during chladones condensation and their composites inwardly pipes and channels

including mini- and microchannels

Pedepat yKpaiHCBKOIO:

Ha nmimcTaBi TeOpeTUYHOro aHasi3y [oKa3aHa HEBiAIOBIIHICTb iCHYIOYMX 3aJIEXKHOCTEN [1J1 PO3PaXyHKY JIOKAJIBHUX
i cepenHix KoedillieHTIB TeIOBiAAAYi ycepeInHi IIaaKuxX TPyO i JOCHIIHAX JaHUX, OTPUMAHUX B €KCIIEPUMEHTAX 3
pisHMMU pinuHamu (BOa, aMiak, xJ1IaloHU). BCTaHOB/IEH]I IPUYMHYU TaKUX PO30DKHOCTEN. Po3pobieHa opuriHaabHa
KOHCTPYKIIisi po6040i TOBCTOCTIHHO] Ji/ISTHKY 3 BUCOKOTEILJIONIPOBIIHOTO MaTepiaiy, SIKUM 3a0e31e4YnB MiIBULIEeHHS
TOYHOCTI 3aKJIaJJKi TEPMOEJIEKTPUYHUX JATUYMKIB TEMIIEPATyPU B 3a37aJerifib BUBHAYEHi TOUKU B 00'eMi
TOBCTOCTIHHO] IiJIIHKY, 110 JO3BOJIWJIO MiIBALIMTYA TOYHICTh BUMIPY I0JI TEMIIEPATYP i TEIMJIOBUX XapaKTEPUCTUK
npouecy KoHAeHcauii i, SIK HaCiI0K, KOpeKTHille BU3Ha4yaTH JIOKajibHi KoedilieHTn Tensosinnadi. [IposemeHo
eKCIIepMMEHTaJIbHE [IOCIi/I)KeHHS JIOKaJIbHOTO TEIJIOOOMiHY I1py KOHZeHcalii Boxu i xyanony R-141b B rnankiit
TOPU30OHTAJIBHIN TPy6i i B rOpM30OHTaIIBHIN TPYOi 3 pi3HMM OOPEOPEHHSIM IIPU Pi3HUX PEXXUMax Teuil (as.
Po3po6s1eHi po3paxyHKOBi 3aJ1€XHOCTI 1714 JIOKAJIbHOI i cepeAHboi TeNOoBiAmadi Npy KOHAeH callil X1aJ0HiB B
rOpPU3OHTAJIBHIN TPy6i 3 iHTeHCH(IKOBaHOIO IIOBEPXHEIO 3 BpaXyBaHHIM XapaKTepy pekuMiB Tedii ¢as. Briepiue
II0Ka3aHo, 1110 METOJMKA, 32 SIKOIO YCi BITYM3HSHI i 3apyODKHI JOCIHUKY [IPEICTaBIISIOTh Pe3ybTaTu
€KCIIEPMMEHTAJIBHOTO AOCJiIPKEHHS KOHIeH Callii BCepeIMHi TOPU30HTAIbHUX ITIAIKUX i opedpeHux Tpyo i
MIKpPOKaHaJIiB y BUTJISI] 3aJ1€5KHOCTI yCEpPeAHEHUX 10 IEpUMETPY TPyou KoedillieHTiB TeNoBiAadi Bi MacoBOro
[IaPOBMICTY i MaCcOBOI MIBUAKOCTI IIapH, HE JA€ YiTKOTO ySIBJIEHHS [IPO XapaKTep TeIJIO0OMIHY, SIKU Ha GisbLIiil
YacTHHI TPyOHU i IpU BCix pexkumax Tedii a3 nepeBakKHO 3aJ1€XXUTh Bifl TOBIIMHU IIJIiBKUA KOHAEHcaTy. Po3pobyeHa
METOJIMKA NOCJIiIKEHHS JIOKAJIbHUX TEIJIOBUX MIOTOKIB JO3BOJIUTh BUPIIIYBATH iCHYIOYI i HOBI 3a7ja4i TEMJIO00MiHY
IIpYU KOHJEHcallii B rOPM3OHTAJIbHUX TPYOax i KaHaiaxX HUISIXOM OOOB'SI3KOBOTO i TOYHOTO ypaxyBaHHS YaCTKU YHOCY
KOHJIEHCATY, TOBIIVHY IIJIiBKA KOHJIEHCATY, BIUIMBY CHJI IOBEPXHEBOTIO HATATY, HEI30TEPMIYHOCTI IIOBEPXHI
TEIJIO0OMIHY i FifipaBsiuHOro onopy. PesyabTaTl po3p06KU BUKOPUCTOBYIOTHCSI B HABYAJIbHOMY NIPOLEC], ¥
MiAroTOBLi KaHAUJIATCHKUX i JOKTOPCHKUX AUCEPTalliil i MOKYTb 6YTY BUKOPUCTOBAHI B HAYKOBUX i IPOEKTHUX
yCTaHOBax 6araThbOX rajaysell - eHepreTuyHoi, MalMHOOYiBHOI, XiMiyHOi, papMalleBTUYHOI i T.i., e BUBYAIOThCS 260

BUKOPUCTOBYIOTbCS MPOLECY KOHIEHCALlii.

Pedepar aHIJIiHCBKOIO:

On the basis of theoretical analysis the demonstrated disparity of existent dependences for the calculation of local
and middle coefficients of heat emission into smooth pipes and experimental information, got in experiments with
different liquids (water, ammonia, chladons). Reasons of such divergences are set. The original construction of the
working thick-walled area is developed from high-heat-conducting material, which provided the increase of
exactness of book-mark of thermo-electric sensors of temperature in preliminary certain points in the volume of
the thick-walled area, that allowed to promote exactness of measuring of the field of temperatures and thermal
descriptions of process of condensation and, as a result, more correctly to determine the local coefficients of heat
emission. Experimental research of local heat exchange is conducted during condensation of water and chladon of
R-141b in a smooth horizontal pipe and in a horizontal pipe with different ope6penuem at the different modes of
flow of phases. Calculation dependences are developed for local and middle heat emission during condensation of
chladons in a horizontal pipe with the intensifyed surface taking into account character of the modes of flow of
phases. It is first demonstrated that a method on which all domestic and foreign researchers present the results of



experimental research of condensation into horizontal smooth and ope6penux pipes and microchannels as
dependence of average on the perimeter of pipe coefficients of heat emission on mass steam-content and mass
speed of steam does not give the clear picture of character of heat exchange which on greater part of pipe and at
all modes of flow of phases mainly depends on the thickness of tape of runback. The developed method of research
of local thermal streams will allow to decide the existent and new tasks of heat exchange during condensation in
horizontal pipes and ducting's by the obligatory and exact account of part to taking away of runback, thicknesses
of tape of runback, influence of forces of surface-tension, non-isothermic surface of heat exchange and hydraulic
resistance. The results of development drawn on in an educational process, in preparation of candidate's and
doctoral dissertations can be used in scientific and project establishments of many industries - power, machine-
building, chemical, pharmaceutical et cetera, where studied or used processes of condensation.

Inpexkc YIK: 532;533;536;538.9, 536.423.4

Koau TeMaTHYHHX PYyOPHK: 29.17

KepiBHHUKH po6OTH

BiacHe IIpizBue Im'sa I10-6aTbKOBI: Pidbept Bonogumup I'ycraBoud
HaykoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:
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Ha3zga HTII yKpaiHCBKOIO: TexHOIOTiS PO3PaxyHKy TEIUIOOOMIHY IPY KOHIEHCAL|l X/IaI0HIB Ta ixX CyMmimei

BCEpeIMHI TPyO i KaHaiB, BKJIIOYAIOYY MiHi- Ta MiKpOKaHa/IN

Haszsa HTII anrJificbKo10: Intensification of heat exchange during chladones condensation and their

composites inwardly pipes and channels including mini- and microchannels
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: eKOHOMis MaTepiasis

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tokasana HeBinoBigHICTb iCHYI0UMX 3aJI€XKHOCTEN /1711 PO3PAXYHKY JIOKAJIbHUX | cepeHix
KoeilieHTiB TeIIOBiAAaYi ycepeqyHi rakux Tpyo i JOCHigHUX AaHUX, OTPMMAHUX B €KCIIEPMMEHTAX 3 Pi3HUMU
pinnHamu (Bona, aMiak, XaloHu). BcTaHOBIIEH] IPUYMHY TaKuX po36ikHOCTel. Po3pobiieHa opuriHaipHa
KOHCTPYKIIisi po6040i TOBCTOCTIHHO] Ji/ISTHKY 3 BUCOKOTEILJIONIPOBIIHOTO MaTepiaiy, SIKUi 3a0e31e4YnB MiIBULIEeHHS
TOYHOCTI 3aKJIaJJKA TEPMOEJIEKTPUYHUX JATUYMKIB TEMIIEPATYPU B 3a37aJI€rifb BUBHAYEHI TOUKU B 00'eMi
TOBCTOCTIHHOI Ai/NIHKU. [IpOBEIeHO €KCIIEPMMEHTANIBHE IOCIIiI>)KEHHS JIOKQJIBHOTO TEIJIOO0MiHY IIpY KOHAEHcallii
BOAM i xnamony R-141b B riazkiii roprusoHTasnbHIN TPyOi i B rOpU30HTABHIN TPYOi 3 pisHUM 06pEOpPEHHSIM IIPU
pi3HUX pexxumax Teuii (paz. Po3pobiieHi po3paxyHKOBi 3aJ1€5KHOCTI 17151 JIOKaJIbHOI i cepeiHbOi TeNIoBifgadi Ipu
KOHJIeHcallii XJIaZloHiB B TOPU30HTAJbHIN TPYOi 3 iHTeHCU(IKOBAHOIO IOBEPXHEIO 3 BDAXyBaHHSIM XapaKTepy

peXuMiB Tedii ¢as.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
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