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besnepepBue 3pocTaHHsS AePIIUTY OXOJIOKYIOUOi BOJIM 1 TIOCHJICHHS €KOJOTTYHHUX BHUMOT
yepe3 TerioBe 3a0pyAHEHHS JOBKULIS TICHO MOB'SI3aHO 3 BUPIMIEHHSIM MPOOJIEMU palliOHAIBLHOTO
BUKOPUCTaHHS BOJHHUX PECypciB Ta CKOpDOUEHHS BOJOEMHHMX TexHoJsorid. Ile oOymonimioe
HEOOXITHICTh BUKOPHUCTaHHS CyYaCHHUX EHEPrOTEXHOJIOTI Ta MOJepHI3aiii 3a iX JI0MOMOTOIO
ICHYIOUMX CHCTEM OXOJIO/DKCHHS Y PI3HOMaHITHUX BUPOOHUIITBAX.

[Totpebn puHKy VYKpaiHW B HOBHX pecypco30epiraroumx CHCTeMax TMOBITPSIHOTO
OXOJIOJDKEHHSI MOXHa €()EKTHBHO BHPIIIUTH NUISIXOM 3aCTOCYBAaHHS TETUIOOOMIHHMX IOBEPXOHbB 3
HOBOIO €JIEMEHTHOI0 0a3010 y BUTIISIAI opeOpeHux TpyO 3pydHo0OTIdHOT hopmu. Takum BUMOTram
BIJIMOBIIalOTh 3alpPONOHOBAaHI HOBI TMOBEPXHI 3 TAKETIB IJIOCKOOBAIBHUX TPYO 3 HEMOBHUM
MOTIEPEYHUM OpPEOPEHHSIM, 10 HE MAalOTh Baj, SKI MPUTAMaHHI BIIOMHM THIIAM TEIUIOOOMIHHUX
MMOBEPXOHb 3 KPYIIIUX CTAJEBUX Ta OIMETaNIYHUX opeOpeHux Tpyo, a0 cTajeBUX OBAJILHHUX TPYO 3
Haca/VKCHUM YHM MEXaHIYHO HaBUTHM opeOpeHHsM. HoBi TpyOum moemHyioTh B €001 BHCOKHI
CTYITIHb PO3BUHEHHS MOBEPXHI, 1/I€ATbHUA TEPMIYHUN KOHTAKT MDK peOpamMu 1 HECHOIO TpyOoOIo,
HU3BKHH aepOAMHAMIYHHK OITIip Ta BUCOKY TEXHOJIOTIYHICTb.

B pamkax mpukiagHoi HayKOBO-IOCHITHOT pOOOTH pO3pOOJIeHI Ta BUTOTOBJICHI JIaOOpaTOpHi
MaKeTH-3pa3Ki IJIOCKOOBAJIBHUX TPYO 3 HEMOBHHUM IIONIEPEYHUM OPEOPEHHSM 3a JOMOMOIOI0
BITHOCHO [ICIIEBOi TEXHOJOIi] aBTOMAaTH30BAHOI'O KOHTAKTHOTO IPHUBAPIOBAHHS MPIMOKYTHHUX
pedep 10 TI0CKOOBAIBLHOT TPYOH.

VYnepiie OOCHiIKEHUN TEII0o00MiH MOBEpPXHI 3 TPyO 3py4HOOOTIHHOI dopMH B yMOBax
BHUMYILICHO1, BUIbHOT KOHBEKIIil Ta IPUPOJHOT TATH B MIMPOKOMY Jiama3oHi MBUAKOCTEH OMUBAHHS
(0 —20) m/c.

3a pe3yabTaTamMH EKCIIEPUMEHTAIBHUX Ta YHWCIOBHUX JOCHIIKeHb M0OymoBaHI MoJenli
oOTikaHHsA opeOpeHoi MOBEepXHI B yMOBax BUIbHOI KOHBEKIII Ta MPHUPOAHOI TATH MPU MaJUX
HIBUJIKOCTSIX MOTOKY. Bu3HaueHa cTpykTypa Teuii y OJIMKHBOMY CITiJii 32 opeOpeHoro TpyOoro Ta Ha
MOBEPXHAX MJIOCKOOBAJIBHOT TPYOH 1 pedpax y Mexax MOrpaHHMYHHMX IIapiB, BUSBJICHI HA POOOUMX
MOBEPXHAX 00JaCTi BIAPUBY MOTOKY.

OTpumaHi HOBI CHCTEMH y3arajbHIOIOUYMX CIIBBIJHOLIEHb Ul PO3PaXyHKY TEIUIOBiAaul Ta
Oropy B YyMOBax MaliuX IIBUAKOCTEH oOTiKaHHS TpyO, $Ki ~ BpPaxOBYIOTb TI'€OMETPHYHI
XapaKTepUCTUKH TPYO Ta KPOKOBI XapaKTEPUCTHK MaKeTiB, BUIbHOI KOHBEKIIii Ta MPUPOAHOT TATH.
Jns obmacti 3MiHeHHs mapamerpa pebpa Bix 0,2 go 0,65 3ampomoHoBaHa HOBA, OUIBII
BJIOCKOHAJIeHa 1 TOyHima (opMyna A po3paxyHKy KoedimieHTa e(peKTUBHOCTI MPSIMOKYTHOTO
pelpa MI0CKOOBAIBHOT TPYOH.



Jlnst migTBepKEHHS 11eH, 3aKIaIeHuX B KOHCTPYKIIIO TNIOCKOOBAIBHOI TPYOH 3 HETTIOBHUM
MOTIEPEYHUM OpEOPEHHSM, Ha MiJCTaBl EKCIEPUMEHTAILHUX JTAHUX 3 TEIUIOOOMIHY MAaKeTiB 3 TAKUX
TpyO, JUIA TEpeBipKM TNPABWIBHOCTI MiAXOAYy 1O Y3arajlbHEHHS OTPUMAaHUX pe3yJbTaTiB i
JTOCTOBIPDHOCTI ~ y3araJlbHEHHX eMITIPHYHUX 3aJeKHOCTEH s PO3paxyHKy Koe(ilieHTIB
TeIIoBiAayi Ta KoedilmieHTa e(eKTUBHOCTI pedpa CIPOEKTOBAHMA Ta BHUIOTOBJICHHHA MakeT
MOAYNIA ,,CYXOro” TIOBITPSHOTO OXOJIO/KyBadya. Ha BUTOTOBIIGHOMY MOMYJII TIPOBEIEHI
nabopaTOpHi TEIUIOTEXHIUHI BHUIPOOYBaHHs. BumpoOyBaHHS 0XO0JIO/pKyBaua Ta pe3yJiIbTaTH
€KCIEPUMEHTAIbHOTO JOCITIKEHHS TETI0ACPOJMHAMITHUX XapaKTepUCTUK  IIaKETiB
IUIOCKOOBAJIBHUX OpPEOpeHHX TpyO TMOKa3ainu KOHKYPEHTOCIPOMOXKHICTh Takux Tpyd mpu
BUKOPUCTaHHI iX B SKOCTI MOBEPXOHb TEINIOOOMIHY JUIS CHCTEM ,,CYXOTO” OXOJIOJUKYBaHHS
TEXHOJIOTTYHUX TPOAYKTIB, SIK B YMOBAaX BUMYIICHOI KOHBEKIIIT IPY MaJHX MIBHUAKOCTSIX OMHBAHHS
MOBITPSIM, TaK 1 B yMOBax BUIbHOT KOHBEKIIIi Ta MPUPOIHOT TATH.

3a pe3yapTaTaMH JOCHIPKEHb OTPUMaHI HOBI METOJM PO3pPaXyHKIB TEIIOOOMIHY 1
aepoJMHAMIYHOTO OMNOPY MOBEPXOHb 3 OPEOPEHUX IJIOCKOOBAJIbHUX TPYO, SIKI MpU3HAUYEH1 IS
,»CYXHX~ CHCTEM OXOJIO/DKEHHSI TEXHOJOTTYHUX MPOIyKTiB. CTBOpEHI METONH, Kl 0a3yroThCs Ha
EeMIIPUYHUX Y3araJlbHEHUX 3aJIeKHOCTAX NpHU3HAUEHI U TEeIIOOOMIHHMX amapaTiB ,,CyXux’
CUCTEM OXOJIO/PKEHHS (THILY ,,ra3-piinuHa’), M0 MPaloTh PU BUMYLIEHOI, BUIbHOI KOHBEKIIIT Ta
NIPUPOIHO]T TATH.

Pesynbratu BumpoOyBaHb Ta TEMJOAepOJAMHAMIYHUX pPO3PAaxXyHKIB MOKa3aiH, M0 B pasl
BUKOPHUCTAHHSI OpeOpEeHUX IUIOCKOOBAJIBHUX TPYO MO’KHA MIBUIIMTH KOMIAKTHICTb, 3MEHLIUTH
rabapuT 1 Macy, MOPIBHSHO 3 ICHYIOUMMH TpPAJULIMHUMHU TUNAMU pPEOPUCTHX TpPYO, sKi
BUKOPHUCTOBYIOTHCSI B CHCTEMAX ,,CyXOro” OXOJIOJDKEHHSI PI3HUX PIIMHHUX NPOAYKTIB Ha (25-30) %
3a paXyHOK BHCOKHX TeIionepeaBalbHUX BIaCTUBOCTEN MPONOHOBAHUX TPYO.

(poc.)
HenpepsiBHBIN pocT AeduIMTa OXITaKIAI0MIEH BOAB M YCHIICHHE SKOJOTHUYECKUX TpeOOBaHUMA

W3 3a TEIUIOBOTO 3arpsi3HCHUs OKPYXAOIIEH Cpelbl TECHO CBSI3aHO C pelIeHHEeM MpoOIeMbl
paIMOHATFHOTO HMCIIOJIB30BaHUSI BOIHBIX PECYPCOB M COKpAIEHHS BOJOEMKHX TEXHOJIOTHHA. DTO
o0ycloBIMBaeT  HEOOXOJAWMOCTh  WCIIOJIB30BAaHUS ~ COBPEMEHHOW  DHEPrOTEXHOJOTHH U
MOJICPHU3AIUH C UX TIOMOIIBIO CYIIECTBYIONIUX CUCTEM OXJIAXKICHHS B PA3JINYHBIX TIPOU3BOJICTBAX.

[TorpeOHOCTH pBIHKA YKpauHbl B HOBBIX PECYpPCOCOEpEraroluX CHUCTEMaX BO3YIIHOTO
OXJIQXKJICHUSI MOXKHO 3()()EKTUBHO PEHIMTH MyTEM MPHUMEHEHHS TEIJIOOOMEHHBIX MMOBEPXHOCTEH C
HOBOU AJIEMEHTHOU 0a30i B BUAE opeOpeHux Tpyo ynoboooTekaeMoit hopmbl. Takum TpeOoBaHUSIM
OTBEYAIOT TOBEPXHOCTU W3 IUIOCKOOBAIBHUX TPYO C HEIMOJHBIM TMONEPEYHBIM OpeOpEHHEM,
KOTOPBIE HE UMEIOT HEJIOCTATKOB, IPUCYIINX H3BECTHBIM THIIAM TEIZIOOOMEHHBIX TTOBEPXHOCTEH 13
KPYIJIBIX CTAbHBIX M OWMETAJUIMYECKUX OpeOpeHHX TpyO, WIIM CTAIBHBIX OBAIBHBIX TPYO, C
HACKECHHBIM HJIM MEXaHUYECKU HABUTHIM opeOpeHueM. Takue TpyObl COBMENIAIOT B ceOe BBICOKYIO
CTEIICHb PA3BHUTHUS MMOBEPXHOCTH, WICAIBbHBIM TEPMUYECKUN KOHTAKT MEXAy peOpamMu U TpyOoOH,
HU3KOE adPOJMHAMHYECKOE COTIPOTUBIICHUE U BHICOKYIO TEXHOJIOTUYHOCTb.

B paMkax mpuKIamHOW HAyYHO-UCCIEI0BATEILCKOW pabOThl pa3pabOTaHbl U U3TOTOBJICHBI
1a00paTOPHBIE MAKEeThI-00PA3Ibl IIOCKOOBAJIBHHUX TPYO C HEMOJIHBIM IMOMEPEYHBIM OPeOpPEHUEM C
MIOMOIIbI0O OTHOCHUTEIBHO JEHIEBOM TEXHOJOTHH aBTOMAaTU3MPOBAHHOW KOHTAKTHOM CBapku
NPSIMOYTOJIBHBIX pedep K MIIOCKOOBaIbHOU Tpyo0e.

BriepBble wuccneoBaH TemIooOMEH MOBEPXHOCTH U3 TpyOd ymobooOTekaemoil ¢Gopmbl B
YCIOBUSAX BBIHYXKIECHHOM, CBOOOJHOI KOHBEKIIMHM M €CTECTBEHHOM TATH B IIMPOKOM JMarna3oHe
ckopocteit ompiBanus (0 - 20) m/c.

ITo pe3ynpTaTaM SKCHEPUMEHTAIBHBIX M UHUCIEHHBIX MCCIEOBAaHUNA IOCTPOEHBI MOJAEIH
oOTexaHus OpeOpPEHHOI MOBEPXHOCTH B YCIOBUSAX CBOOOJHON KOHBEKIIMM M €CTECTBEHHOW TSTU
IpU MaJIbIX CKOPOCTSAX OMOBeHMsA. OrmpeneneHa CTpyKTypa TedeHHMs B OJIDKHEM crene 3a
opeOpeHHOI TpyOOll M Ha MOBEPXHOCTSAX Hecylled TpyObl M pebpax B Ipejesiax MOrpaHUYHBIX
CJI0eB, OOHApYKEHHbIE Ha PA00OYNX TOBEPXHOCTSAX 00IACTH OTpPhIBA MOTOKA.



[TosmydeHbl HOBBIE CHCTEMBbI OOOOIIAIONIMX COOTHOIICHWHM Ui pacyera TEIUIOOTHaud |
COIPOTHUBIICHUS B YCIOBUSAX MAaJIBIX CKOPOCTEH OOTEKaHHs TPYO, YUMTHIBAIOIINE T€OMETPHUECKHUE
XapakTepUCTUKH TpyO ¥ IIAroBble XapaKTEPUCTUK IMAKETOB, CBOOOJHOW KOHBEKIMH U
ectecTBeHHOH Tsru. s obnactu u3menenus napamerpa pedpa ot 0,2 1o 0,65 npezoxkeHa HoBas,
Ooiee ycoBeplICHCTBOBaHHass M Oosiee TouHas ¢opMmyna s pacdera KodpduuueHTa
3P PEKTHBHOCTH MPSAMOYTOJIBHOTO pedpa III0CKOOBAIBLHON TPYOHI.

JUia TOATBEpXKACHUS WJEH, 3aJ0KEHHBIX B KOHCTPYKUHUIO IIJIOCKOOBAJIBHOM TpyOBl C
HETOJIHBIM  TOTIEPEYHBIM OpeOpeHHeM, Ha OCHOBAaHMM OKCIEPUMEHTAIbHBIX JAaHHBIX 10
TEIUIOOOMEHY IMaKeTOB M3 TAaKUX TPYyO, IUIS MPOBEPKM MPABMIIBHOCTH TOJXO0Ja K 0O0OOIICHHUIO
MOJIy4CHHBIX PE3yJbTaTOB M JOCTOBEPHOCTH OOOOIIEHHBIX AIMIMPHUECKUX 3aBUCHMOCTEH IS
pacuera K03((UIMEHTOB TEIUIOOTAAYH B KOd(PGUIHeHTa 3PPEKTUBHOCTH pedpa CIPOSKTHPOBAH U
U3rOTOBJIEH MakKeT MOJIYJls ,,CyXOro” BO3AYIIHOTO oxjaaurtens. Ha H3rotoBieHHOM Mojyie
MIPOBEICHBI JIAOOPATOPHBIE TETUNIOTEXHUYECKUE UCTIBITAaHUS. VICTIBITaHUS OXJIQAUTENS U Pe3yIIbTaThl
OKCTIEPUMEHTATBHOTO  HCCIEJOBAHUS  TEIUIOACPOJMHAMUYECKUX  XapaKTEPUCTUK  TAKETOB
TUIOCKOOBAJIBHUX OpeOpeHHX TpyO TMOKa3almd KOHKYPEHTOCIIOCOOHOCTh Takux TpyO mpu
WCIIOJIb30BAHUM MX B KA4€CTBE MOBEPXHOCTEU TEIJIOOOMEHA Il CUCTEM ,,CYXOTO” OXJIaKJIECHUS
TEXHOJIOTUYECKUX TPOIYKTOB, KaK B YCIIOBUSX BBIHYKJIEHHOW KOHBEKIIUH TPU MAaJIIX CKOPOCTSIX
OMBIBaHHSI BO3AYXOM, TaK M B YCJIOBHSIX CBOOOJHOM KOHBEKIIMU M €CTECTBEHHOM TATH.

[lo pesynbraraM wHcciaenoOBaHUN CO3JaHbl HOBBIE METOJIBI pPAacyeTOB TeIlooOMeHa U
a’pOIMHAMUYECKOTO COTPOTHUBIICHUSI TOBEPXHOCTEW M3 OpeOpeHuX IIOCKOOBAIBHUX TPYO,
MpeIHAa3HAYCHHBIX JIUIS ,,CYXUX~ CHUCTEM OXJIaXICHHUS TEXHOJOTHYECKUX MpOAyKToB. CO3MaHHBIC
METOIBl  0a3UpPYIOTCS HAa AMIMPUYECKUX OOOOIICHHBIX 3aBUCHMOCTSAX W IpeIHA3HAYEHBI IS
TEIJIOOOMEHHBIX anmnapaToB ,,CyXUX~ CHCTEM OXJAXKICHHUS (THUMY ,,[a3-)KUIKOCTh ), KOTOpPbIE
paboTarOT MPH BBIHYXKJIEHHOW, CBOOOTHON KOHBEKIIMH M €CTECTBEHHOM TSTH.

Pe3ynpTaThl HMCHOBITAaHUI W TEIUIOAEPOJMHAMUYECKMX pAacueTOB IOKa3ajd, 4YTO B Cilydae
UCIOJIb30BAHUS OPEOPEHHBIX IIOCKOOBAIBHBIX TPYO MOXHO MOBBICUTh KOMIIAKTHOCTb, YMEHBIIUTb
rabapuThl U Maccy IO CPAaBHEHMIO C CYIIECTBYIOLIUMH TPAJULIMOHHBIMU THIIaMU PEOPUCTBIX TPYO,
KOTOpBIE€ MCIIOJIB3YIOTCS B CHCTEMax ,,CyXoro” OXJaXKICHUS Pa3IUYHBIX TEXHOJIOTHMYECKUX
poIyKToB Ha (25-30) % 3a cueT BHICOKMX TEIUIONEPEAaloInX CBOMCTB NMpeaaraéMbix Tpyo.

(aHrJ.)

Continuous growth in cooling water shortages and increase of environmental requirements
through thermal pollution is closely linked with the problem of rational use of water resources and
reducing water-intensive technologies. This necessitates the usage of modern energy technologies
and their upgrading with help of existing cooling systems in a variety of industries.

The needs of buyers market of Ukraine in the new resource-air cooling systems can be
effectively solved by the application of heat transfer surfaces with a new element base in the form
of finned tubes of comfortable form of flowing. Such requirements are met by the proposed new
surfaces of the bundles of flat oval tubes with an incomplete transverse fins that have no defects
inherent in the known types of heat transfer surfaces of round steel and bimetallic finned tubes or
steel oval tubes with planted or mechanically wrapped finning. New tubes combine a high degree
of surface expansion, ideal thermal contact between the fins and tube, low aerodynamic drag and
high manufacturability.

As part of the applied research there are designed and manufactured laboratory models and
samples of flat oval tubes with an incomplete transversal fins by using relatively cheap technologies
of automated contact welding of fins to flat oval tube

For the first time ever it is examined heat exchange of surface from tubes of comfortable
form of flowing in conditions of forced, free convection and natural draft in a wide range of
circumfluence velocities (0 - 20) m/s.

As the result of of experimental studies and numerical models there are constructed flow
models of finned surface under free convection and natural draft under low circumfluence



velocities. The structure of the flow in the near trail for finned tube and tube bearing surfaces and
edges within boundary layers identified on the working surfaces of the field of flow separation.

There are received new systems of general relations for the calculation of heat transfer and
aerodynamic drag in the conditions of low-velocity of tubes flow, that take into account the
geometric characteristics of tubes and stepper characteristics of packages, free convection and
natural draft. To change a parameter of fins from 0.2 to 0.65 it is proposed a new, more advanced
and more accurate formula for calculating the efficiency ratio of the rectangular fin of flat oval tube.

To confirm the ideas applied in the design of flat oval tubes with an incomplete transverse fins
on the basis of experimental data on heat transfer of bundles of these tubes and to verify the
approach to the synthesis of results and reliability of the generalized empirical relationships for
calculation of heat transfer coefficients and the efficiency coefficient of fins it was designed and
manufactured layout of module of ,,dry” air cooler. On this module there were conducted laboratory
thermal tests. Tests of coolant and experimental results of heat and aerodynamic characteristics of
bundles of flat oval tubes with fins showed the competitiveness of such tubes when being used as
the surface in heat exchange systems for ,,dry” cooling processed products, both in terms of forced
convection, at low air circumfluence velocities and under free convection and natural draft.

According to the research there are created new methods of calculation of heat transfer and
aerodynamic drag of surfaces of the flat oval tubes with an incomplete transverse fins intended for
the ,,dry” systems of cooling of technological products. Created methods are based on empirical
distributions dependencies and are designed for heat exchangers of "dry" cooling systems (type
"gas-liquid"), which operate in a forced, free convection and natural draft.

Results of testing and heat aerodynamic calculations have shown that in case of use of flat
oval tubes with an incomplete transverse fins it is possible to increase compactness, to reduce size
and weight in comparison with existing conventional types of finned tubes which are used in "dry"
cooling systems of various technological products (25-30)% due to the high heat transfer properties
of the proposed tubes.
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5. IlopiBHSAHHS 31 CBITOBUMH aHAJIOTaMH.

Po3pobnena TemnooOMiHHA TOBEpXHS 3 OpeOpeHUuX Tpyd 3pydHOOOTIUHOTO MpodiTHo,
MOPIBHSHO 3 BIIOMUMU aHAJIOTaMU Y BUTJISIIL KPYTJIMX CTAlIeBUX Ta OIMETaIiYHUX opedpeHux Tpyo,
a0o crajeBHMX OBaJbHUX TPYO 3 HACA/DKCHUM YHM MEXAaHIYHO HABUTHM HOBHUM OpEOpEHHSM, fKi
IIMPOKO 3aCTOCOBYIOTHCS 3apa3 y TEIUIOOOMIHHUX amaparax pi3HMX cucteMm oxosomkeHHs (CLIA,
Himeuuuna, ITonpma, Kuraii, Pocis), Mae nmigBUIEHH] TEXHIKO-€KOHOMIYHI XapaKTepUCTUKH. Tak,
BUKOPHCTaHHS IMOBEPXOHb 3 OIMETalidHUX TPYO, 4acTO MPHU3BOAMUTH JO HAIMIPHOTO 3POCTAHHS
3arajibHOi JIOBXKHMHM TpyO, TrabapuTiB Ta BapTOCTI TEIUIOOOMIHHHMX MPUCTPOIB BHACIIIOK
HEBUCOKOT'O CTYNEHs PO3BHMHEHHS MOBepXHi (He Ounblie 15), HassBHOCTI KOHTAKTHOTO TEPMIYHOI'O
ONOpy Ta BUCOKOTO aepoJAMHAMIUYHOTO OINOpYy HacaMmIiepes depe3 LIUIbHUN MDKpeOepHUil 3a30p
(MeHmIe 2 MM) Ta BIICYTHICTh JUISHOK Ha TPYOl 31 CIPUATIMBUM OMHUBAHHIM. Y CYKYIHOCTI i€ HE
YMOXJIUBIIIOE €(EKTUBHE BUKOPUCTAHHS TPYyO-aHAJOIIB B TEIUIOOOMIHHHKAX CHCTEM «CYXOTO0»
MOBITPSIHOTO OXOJIOJDKEHHS TEXHOJIOTIUHUX MNponaykTiB (AIIO, rpamupHni, Tomo) ocoOiauBO B
EeKOHOMIUYHUX peXHMax poOOTH: BUIbHOT KOHBEKIii a00 MPUPOJHOI TATH MPH HIBUAKOCTIX
o0yBaHHs MOBITPSAM MeHIIe 3 M/c.

HoBa temnooOminHa opebpeHa TpyOa MIOCKOOBATBLHOTO MPOQLTI0 MOPIBHIHO 31 CBITOBUMH
aHaJIOTaMM Ma€ BHUCOKHM CTYIiHb PO3BHHEHHS MOBEPXHi, 1€albHUI TEPMIUHUI KOHTAKT MDK
pebpamu i Hecyuoro TpyOOIO, ICTOTHO HUKYMN aepoJUHAMIUYHUKN OMip, BUCOKY TE€XHOJOTIUHICTH 1



3JICIIEBICHHS BUPOOHHIITBA 32 PAXyHOK aBTOMATH30BaHOTO KOHTAKTHOT'O NMPHUBAapIOBaHHS pedep 10
OCHOBHOI TpyOH. 3aBISIKM IIJIOCKOOBAIBHINA (opMi, TpyOa 3abe3mneuye Kpaiii yMOBU OOTIKaHHS i
TETIO0OMIHY ITPH MPUPOIHIN TA31, 1€ IMBHUIKOCTI MOBITPSHOTO MOTOKY HE TIEPEBUILYIOTH 3 M/C.

[TnockooBanbHI TPyOM 3 HENOBHMM IIONEPEYHUM OPEOPEHHSM MOPIBHSHO 31 CBITOBHUMH
aHaJIOTaMH JI03BOJISITH MOJOBXKHUTH TEPMIH €KCILTyaTallii TeII000MIHHOTO MPUCTPOIO B €EKOHOMIYHO
MPUBAOIIMBUX PEKUMAX IPUPOIHOT TATH Ha 1-2 MicAlli, IO 3a01IaUTh EIEKTPOCHEPTII0 Ha MPHUBI
BeHTHIIATOpA /10 25-30 %.

6. ExonomiuHa npuBadMBicTh PO3po0KHM 1Jisl IPOCYBAHHS HA PUHOK, BIPOBAIKEHHS
Ta peaJizauii, IOKa3HUKH, BapTiCThb.

ExoHOMIUHMI €(eKT BiJ BHPOBA/KEHHS HOBUX TEIUNIOOOMIHHHMX IOBEPXOHb B CHCTEMax
,»CYXOT0” OXOJIOJP)KEHHSI TEXHOJIOTTYHOTO MPOAYKTY 3 IPUPOIHOIO TIArOI0 MpH iX MojepHi3alii abo
pexkoHcTpykiii (rpanupHi, AI1O, Tomo) momnsrae y 3aMmidi AIF0YUX, SIK MPABUIO, MaToe(PEKTUBHHUX
TEII00OMIHHUX peOpUCTHX TOBEPXOHb Ha 3alPONIOHOBAHI MOBEPXH1 3py4HOOOTIUHOT (OpMHU.

Ha ueii yac cepenHs BapTiCTh OJTHOTO MMOTOHHOTO METPY OIMETaJIeBUX KPYrIopeOpUCTHX TPYO
imnoptHux BupoOHuKiB (CLLIA, Himeuunna, [Tonbma, Pocig, KuTail), siki MOXyTh po3risgaTics siK
anbTepHaTtuBa, po3podsiienuM B HTYVY | KIII” opebpenum Tpydam 3pydHO0OTIHHOT POpMHU, CKIaIa€e
(160-180) rpu. OuikyBaHa BapTiCTh OpeOpeHoi TpyOou 3pydyHOOOTIYHOT (POpMU MOXKE CKIIACTH HE
Outeme 220 rpH, ajme MO0 BapTICTh MOXHA BIAHECTH N0 AOCTIAHHMX 3pa3KiB, MPH CEpIHHOMY
BUpPOOHHUITBI iX BapTicTh 3HU3UTBbCA Ha (20-25)%. Kpim Toro, 3a paxyHOK MOKpalleHHS
aepoAMHAMIYHOT SKOCT1 IPOMOHOBAHOI TPYOU MpH 30BHIIIHBOMY OMHBAHHI MOBITPSIHUM TOTOKOM,
aepoJAMHAMIYHUI OMmip B LUIOMY MOBEPXHI1 CYTTEBO 3MEHIIMTHCS, L0 Yy MIJCYMKY INpHU3BEnE 10
MOKpAILEHHS TEII0aepOAMHAMIYHUX XapaKTEPUCTUK CUCTEMHU ,,CYXOTr0” 0XOJIO0HKEHHSL.

Bapricte moBepxHi Tema00OMIHHHKA, sIKa BUTOTOBJIEHA 3 OPEOPEHUX TPYO IMIIOCKOOBAIHLHOTO
npodurro Oyme MEHIIe HDK BapTiCTh TPyO TaKOTO K TEIJIOOOMIHHOTO TMPHUCTPOIO, KM
BUTOTOBJICHUH 3 OiMeTaniyHuX pedpuctux Tpyo npubdauzno Ha (10-15)%.

SIKI10 MPUIYCTUTH, IO TETUIOBA MOTYXKHICTh 000X THIIIB MOPIBHIOBAHUX IHTEHCHU(]IKOBAHHUX
TpyOUYacTuX MOBEPXOHb OiMeTaNeBUX Ta 3py4yHOOOTIUHNX cTaHOBUTH 1,2 MBT (BimHOCHO HHM3bKA),
TO 3a BapTICTIO TOTOHHOTO METpPa 3 MIHIMAJIBHOIO PI3HMIICIO Yy 3-5 TPH. MDK HUMHU TIPH CEPIHHOMY
BUPOOHHUIITBI OpeOpeHUX TPyO 3pydHOOOTIUHOI (OpPMH, OUIKYBAHMH E€KOHOMIYHHH e(EeKT Bim iX
3aCTOCYBaHHS JJIsl TIEBHOTO TUIOPO3MIPY TEMIOOOMIHHOTO MPUCTPOI0 MOXKE CKJIACTU MPUOIHU3HO
10 8-10 THcAY rpUBEHb, 110 MOXKE CTATH MPUBAOJIMBUM IIPHU MPOCYBaHH]1 pO3POOKH HA PUHKY.

7. Ilorenmiiini kopucryBaui (raaysi, MiHicTepcTBa, BiIOMCTBa, HNiANPUEMCTBA,
oprasizaiii).

KopucryBauamu pe3ynbpTaTiB poOOTH MOXYTh OyTH MPOEKTHI OpraHizamii i MpOMHCIOBI
MIANPUEMCTBA, 10 PO3POOISIOTH HOBI Ta YJOCKOHATIOIOTH ICHYIOYl TEIJIOOOMIHHI amapaTH, L0
MpaliolTh B yMOBax BUIbHOT KOHBEKIIi Ta mnpupogHoi Tiaru (,,cyxi” TpaaupHi, amnapatu
MOBITPSHOTO OXOJIOJKEHHS Ta 1HIII).

IMOBipHi 3aMOBHUKH PE3yabTaTIB POOOTH:

- Tamy3l: TeIUIOGHEpPreTuka, XiMI4YHe MAaIIMHOOyAyBaHHs, HadromepepoOka, CHCTEMH
TPAHCIIOPTYBaHHS MPUPOTHOTO Ta3y Mo TPyOOIpoBOAAX;

- mnignpuemctsa: [TAT «Cymcbke HBO im. M.B. ®@pynze» (M. Cymn), Ykpuadroras, TOB
,»CIIKTB” [, EHEPITOMAIIITPOEKT” (M.Kuis), 3AO HIIBII , Typ6okon” (m. Kamnyra,
Pocis), ITAT ,,®aken” (m. ®acris), BHIIIITpancras, JAII HBKI' «3ops - Mammpoekr»
(M. Mukomnais);

8. Ctan roroBHoCTI po3po0KH.

Ha cporogni cTBOpeHa HayKOBO-TEXHOJIOTIYHAa 0a3a sl pO3pOOKH TEpCIEeKTUBHUX
BHUCOKOE()EKTUBHUX TEMJIOOOMIHHHUKIB 3 IAKETIB OpeOpeHuX TpyO MIOCKOOBAIBHOI (OpMHU IS
CHCTEM TOBITPSHOTO OXOJOKEHHs («CYXUX» TpaJupeHb, arnapariB MOBITPSHOTO OXOJIOJKEHHS),



IO MPAIIOITh y PEeXKUMAax BUIBHOI Ta BUMYIIEHOT KOHBEKIil, TPUPOTHOI TATH MpPU IIBUIKOCTAX
omuBanHs Bin 0 1o 20 m/c.
OcBO€HO BUPOOHHUIITBO IiJ 3aKa3 MIOCKOOBAIBHUX PEOPUCTHX TPYO JTOBKHHOIO 10 3 METPIiB
3 onTUMi30BaHUMHU po3mipamu nonepeunux pedep Ha JI1 «OKTB IE3 im. €.0. Ilarona HAHY ».
Cran TOTOBHOCTI pPO3pOOKH Yy BHIVIALI EKCIIEPUMEHTAIBHOTO JabOpaTOPHOTO MAaKeTy
MOJIYJISl «CYXO1» TpagupHi Ha 6a31 opedpeHoT TeII00OMIHHOT MOBEPXHI 3pyYHO00TIUHOT hopMu.

9. IcHy104i pe3yJbTaTH BIPOBAKEHHS:
Pesynpratn po6oTH BHKOpHCTaHi B HaB4ansHOMY mporieci kadeapu AEC i ITD. Pezynpratn
poboTtu BuKopucTaHi npu BukoHaHHI /1 Ne 2.041 3 HBO im @pynse, m. Cymu (o6csr 30 THC. TpH).

10. Ha3Ba nigpo3ainy, Tejaedon, e-mail: HarionansHuii TEXHIYHUN YHIBEPCUTET YKpaiHU
"KuiBcbkuit nomirexHiyauit iHeTuTyT" (HTYY "KIII"), Tennoeneprernunuii ¢axynsrer (TED),
Kadeapa aTOMHUX €IEKTPUUHUX cTaHLid 1 iHkeHepHoi Terodiduku (AEC 1 IT®), pobounii Temn.
dakc: (044) 406-80-87, (044) 454-97-87, teramS7@meta.ua
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