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Anomauina: 3menwenns eumpam ycix 6udié NAIUE MOdiCe 3HAYHO NOMNWUMU eKONO2IUHY Cumyayiio 3a paxyHox
BMEHULeHHSL BUKUAY 8 amMoc@epy 3a0pYOHIOIOHUX [ MOKCUYHUX NPOOYKIMIE 320PSAHHS NANUEA | 3MEHUEHHS. CLONCUBAHHS KUCHIO
3 nosimps. Lle, 6 c6010 uepey, NOBUHHO 3MEHWIUMU EKOHOMIYHI 8mpamu, NO8'sI3aHi 3 NPUPOOOOXOPOHHUMU 3AX00AMU,
0OymoereHuMu pobomoio mpawcnopmy i enepeemuunux 06'ekmis. Came momy pos3podxa 3aco6is, wo 003601510Mb OLIbUL
eheKmueHO BUKOPUCIOBY8AMU 8Y2leB00He8e NAIUBO 8 CYOHOBUX eHepPeeMUYHUX YCMAHOBKAX, HA MOPCLKOMY MPAHCNOPMI, €
CUCTNEMOYMBOPIOIOYUM (DAKMOPOM 11020 PO3GUNIK).

Y mou sce uac, 3acmocysanns ichyouux npucmpois ussuUI0 ix HeOOCMAMmHIO CMIUKICIb 00 8NIUBY HEKOHMPOTIbOBAHUX
decmabinizylouux hakmopie, wo 2eHepylombCsi KOMNAKMHO PO3MAUOSAHUMU 00 EKMAMU CYOHOBOL eHepeemuUyHOl YCIMAHOBKU.
Jna nowyky wiiaxié NoninuieHHs XApakmepucmuk npucmpoie moougpikayii enacmugocmeti  ma CmpyKmypu nauus
NPOAHANI308aHI KOHCMPYKYIT HAUNOWUPEHIUUX KOHCMPYKYTU.

B ymosax, wo cknanucs, O0oyinbholo cmana pospodOKa HOB020 CXEMOMEXHIYH020 piuienHs moouikamopa. s
PO38 S3V6AHHS NOCMABICHOI 3a0ai 3anponoHO8aHA cXemMa MOOUDIKAMOoOpa NATUGHUX CYMIULLS.

1Tio enausom MmuckKy, o cmeoproecmuvCsi naAiu6HUM HACOCOM 8UCOKO20 MUCKY, nAIU6O HAOX00UMb 00 Kopnycy po3nuitoeavd
Mma NOMpanisie y 6xi0 Kanaiie 0cobiueoeo penvedy ma 00 He360pomHo2o Kianamy. Y kananax, 3a608Ku CKAAOHOMY npoginio,
Wo XapakxmepuzyeEmuvcs 8apiamueHO 2eoMempicio No KpoKy, npoginto ma eaubuni, 6i00ysaromvcs npoyec OecmpyKyii
BHYMPIWHBOT CMPYKMYPU NAIUBA, WO PYXAEMbCA 3 CYO36YKOBOIO WEUOKICMIO. Y nanusi, wo nompaniae Kpizo He3860pOMHIll
Kaanau 00 06’emy 8mysikil, 8i00y8a€mMbcs MIKpOeneKmpo2iopasiiyHull yoap.

3a paxynox 6acamouucenvhux 2i0pasiiuHUX yoapis, w0 SUHUKAIOMb HPU NPOCYBAHHI — NAIUBA KPi3b KAHAIU, WO
Xapaxkmepusylomucs 3HAYHOW KiIbKICMI0 NOBOPOMI8, ma waibu eeHepyiomscsa Oeekm cmpykmypu naiusHoi cymiwi. Ilicaa
MIKPOeNeKmpociopasiiuinozo yoapy ma npoxooxicenHs Kaunaiis u conein Jlasans siobysacmocs npoyec cenepayii oeghexmis
CMPYKMypu 6axcKo20 naiusa. lepekmu, wo UHUKAIOMb, AGISAIOMb c0O0I0 po3pué y bOesnepepsHol opicumayii, moomo
po3pus y noui oupekmopa n(r)? 3aeoaxu maxum po3pusam YmeoprowmvCsa Kpanii JiHIUHUM PO3MIPOM AKUUL He nepeoiibulye
20 mxm npu euxodi 3 conna opcynku. Posnunoeantns namuea 3 makum JIHIUHUM POMIPOM O0380J5€ OMPUMamu OilbulLy
NOBEPXHIO 320PSIHHS MA NOJINWUMU AKICIb POOOU020 NPoyecy.

Abstract: Reducing the cost of all types of fuels can greatly improve the environmental situation by reducing the emission
of polluting and toxic combustion products into the atmosphere and reducing the consumption of oxygen from the air. This, in
turn, should reduce the economic losses associated with environmental measures imposed by the work of transport and energy
facilities. That is why the development of tools that allow more efficient use of hydrocarbon fuels in marine power plants, on
sea transport, is a system-forming factor for its development.

At the same time, the use of existing devices revealed their insufficient resistance to the uncontrolled destabilizing factors
generated by the compactly located objects of the ship's power plant. In order to find ways to improve the characteristics of the
devices for the modification of properties and structure of fuels, the designs of the most common designs are analyzed.

In the prevailing conditions, it was expedient to develop a new circuit design modifier solution. For the solving of the task,
a scheme of the modifier of fuel mixtures is proposed.

Under the influence of pressure created by the fuel pump of high pressure, fuel enters the body of the sprayer and enters
the entrance of the channels of a special relief and to an irreversible valve. In the channels, due to the complex profile,
characterized by variational geometry along the step, profile and depth, there is a process of destruction of the internal
structure of the fuel moving at a sub-sound velocity. In the fuel that enters through the non-return valve to the volume of the
sleeve, a microelectrohydraulic blow occurs.

27




m ABTOMaru3ailis TeXHOJIOr uHKX 1 6i3Hec-nporeciB Volume 11, Issue 1 /2019 m
http://www.atbp.onaft.edu.ua/

Due to the numerous hydraulic shocks that arise when the fuel is propelled through channels characterized by a significant
number of turns, and the washer generates a defect in the structure of the fuel mixture. After the microelectrohydraulic blow
and passage of Laval's canals and nozzles, the process of generating defects in the structure of heavy fuel is taking place. The
emerging defects represent a gap in the continuous orientation, that is, the gap in the director's field n (r) 2. Due to such
discontinuities, droplets of linear size do not exceed 20 microns when exiting the nozzle nozzle. Sawing fuel with such a linear
size allows you to get a larger combustion surface and improve the quality of the workflow.

Kurouosi citoBa: moaudikaTop, nanuso, riipaBiIivHui yaap

Key words: modifier, fuel, hydraulic impact

1. Beryn

CrooromHi mpoOjemMa eHeproe)eKTHBHOCTI Ta CHEPro30Cpe)KEHHS PpO3IJISIAEThCS K HAWBAKIUBIIINN — acIeKT
MIPOEKTYBAHHS, CTBOPECHHS 1 BUKOPUCTAHHSI MOPCHKHUX 1 PIUYKOBHX cyneH. 1le 00yMOBIIEHO SIK 301IbIICHHSIM KIJIBKOCTI CY/IiB B
CBITOBOMY CY/IHOIUIABCTBi, TaK 1 3pOCTAHHSIM MOTY)XHOCTI CYJHOBHX CHEPIeTHYHHMX YCTAHOBOK. B cuily Bennue3Hol
MIPOTSDKHOCTI MOPCHKHMX KOMYHIKAIliil CBITOBa €KOHOMiKa HE MOXKE YCIIIIHO PO3BHBATHCS 0€3 BHIIEPEIKAIOYOTO PO3BHUTKY
TPaHCHOPTHOI CUCTEMH, SIKa € OTHAM 3 OCHOBHHX CIIO)KHBAYiB KOMAJIHWH MaJUBHHUX PECYPCIB i, meplr 3a Bce, HAPTH.

3MCHIICHHS BUTPAT YCiX BUJIB MaJMB MOXE 3HAUHO MOJIMIIATH €KOJIOTIYHY CHTYAIil0 332 paxyHOK 3MEHILICHHS BHKUIY B
aTMocdepy 3a0pyJHIOIYUX | TOKCHYHUX NPOMYKTIB 3rOPSHHS IalnBa i 3MEHIICHHS CHOXXMBAaHHA KHCHIO 3 moBitps. Lle, B
CBOIO Yepry, MOBHHHO 3MEHIIUTH €KOHOMIYHI BTPATH, MOB'SI3aHi 3 IPHUPOJTOOXOPOHHUMH 3aX0JlaMH, 00YMOBJICHUMH POOOTOO
TPAHCIIOPTY 1 EeHEPTETUIHNUX 00'€KTIB.

Came TOMy po3poOKa 3aco0iB, IO JO3BOJIAIOTH OUTHII €(heKTHBHO BUKOPHUCTOBYBATH BYTJIEBOJHEBE ITAJHBO B CYTHOBUX
SHePreTHYHUX yCTaHOBKAaX, HA MOPCHKOMY TPAHCIIOPTI, € CHCTEMOYTBOPIOIOUMM (haKTOpOM HOTO PO3BHTKY.

Jnst 3MiHM BIIACTHBOCTEH MaJMBHUX CYMIIIIB 3aCTOCOBYETHCS HIMPOKHH CHEKTpP HMPUCTPOIB HA OCHOBI Pi3HOMaHITHHX
(hI3UYHUX MPUHIMIIB POOOTH, SKi CEpiitHO BUPOOIISIOTHCS IPOMHUCIIOBICTIO.

2. AHaJi3 JiTepaTypHHX JzKepes i MOCTAHOBKA MUTAHHSA

VY Toif e 4Yac, 3aCTOCYBaHHS ICHYIOUHMX MPUCTPOIB BHSBWIIO iX HEIOCTATHIO CTIMKICTh /IO BIUIMBY HEKOHTPOJLOBAHHX
Jiectabini3yrounx (pakTopis, 10 FeHEPYIOTHCSI KOMITAKTHO PO3TAlllOBAHUMH 00’ €KTaM1 Cy/THOBOI €HEPreTHYHOI ycTaHOBKH |1,
2,3].

Jist momryKy UDIAXiB IOJIIIICHHS XapaKTePUCTHK INPUCTpoiB Monugikamil BIACTUBOCTEH  Ta CTPYKTYpH ITAJIUB
MIpoaHali30BaHi KOHCTPYKIIIT HAWTTOMMPEHIMNX KOHCTPYKLi [3, 4, 5].

Bigomuii 1'e30enekTpuuHuil  MoAM(DIKATOpP, SIKHHA CKIANAEThCs 3 Koprycy-¢ikcaropa, ABOX HaIliBUHIIHAPUUHUX
I’ €30€NIeKTPUYHHUX CHJIOBHX €JIEMEHTIB, 10 HAKJIaJaloThCsl 30BHI HA TPyOOIPOBiA, JIiHIN JKMBICHHS Ta I €30€IEKTPHIHOTO
Moxyisitopa [4] (puc. 1).

Puc. 1 - IT" e30enextpuunuii Mogudikarop: 1 — nanuBHUil TpyOONPOBIJ; 2 — HAIBUWIIIHAPHYHI 1" €30€IEKTPUYHI CHIIOBI
eneMeHTH; 3 — Kopiyc-ikcarop; 4 — JiHIT )KUBJICHHS; 5 - 11’ €30CIEKTPUYHUNA MOJYJISITOP; 6 — OJIOK JKUBJICHHS.

Henosiku npuctporo, siki 00yMOBIICHI BUKOPUCTAHHSIM 11 €30MaTepiaiB:
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HaSBHICTH €JI€MEHTIB, BUKOHAHUX 3 MaTepialiB 3 Koe(illieHTaMH TeTIOBOTO MOIMIUPEHHS, IO BiAPI3HAIOTHCS OJUH Bil
OJIHOTO;

HEMOXKITUBICTh 3aCTOCYBAaHHS IIPU TeMIlepaTypax maiusa monax 120°C;

HEMO>KJIUBICTh HAOIMKEHHS! IPUCTPOIO JI0 MICIIsl BIPUCKY MAJIMBA y POOOUMIA IIMITIHAP;

MiBUIICHA TI0XKEKOHEOC3MEUHICTh IPUCTPOIO.

Y MeHmIi# Mipi eKcrutyaraniiHi Ta KOHCTPYKTHBHI (paKTOPH BIUTUBAIOTH HA XapaKTEPUCTHKN IPUCTPOIO, IO MICTHTh
KOPITYC pO3MIIIIOBAaya, MIaii0u MepeMiHHOTO JllaMeTpy, KaHaIu pelbedy 0co0nMBOro npogiito Ha KOpITyci po3IMIioBaya Ta
30BHIIIHBbOMY Oomi maii6 [5] (puc. 2).
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Puc. 2 — Monudikarop cTpyKTypH Ba)KKOTo najiuBa: | — KOpIyc po3nuitoBaya; 2 — maion; 3 — kaHaiau penbedy ocodInBoro
podiIro Ha KOPITYCi po3IuiIioBada 30BHIIIHBOMY OOIIl 1Iaitd Ta; 4 — mepeMiHHNI MPOXiAHUI iaMeTp m1aid0; 5 — BXiJ KaHaIiB
0co0IMBOTO TIPODIITIO.

Henomixu nmpuctporo, ki 00yMOBJIEHI BUKOPUCTAHHSM IIai0 IepeMiHHOTO AiaMeTpy:
MIBUIKE KOKCYBAaHHS a0 BAKKUMHU (PPaKIIiIMH MTAJIABA;

BTpaTa MPUCTPOEM CBOIX BIACTHBOCTEH AECTPYKII] MATHBHAX CyMIIIeH MiCIIsT KOKCYBaHHS;
HEOOXIHICTh PETEIILHOIO Ta YaCTOTO OYHUINEHHSI IPUCTPOIO;

HEOOXI1THICTh MPELU3IHHOr0 CKIIaIaHHsI TIPUCTPOIO MICIs PErJIAMEHTHUX POOIT.

3. Mera i 3agayi AocaitzkeHHA

B yMoBax, 1o ckJ1aimcs, DOIIEHOK cTaixa po3poOKa HOBOTO CXEMOTEXHIUHOTO pimeHHs Moaudikaropa. Ilependadanocs,
10 KOHCTPYKTHBHE BUKOHAHHS IIOBHHHE 3a0€311€UYNTH IIPHCTPOIO:

BiJICYTHICTh IOPYIICHHS IUTICHOCTI MAJIMBHOTO TPYOOIIPOBOY,

BiJICYTHICTh TPENM3IHHUX pErJaMEeHTHHX pPOOIT;30epeKCHICTh TEMIIEPaTypHOIO [ialma3oHy Ta CTYyIMeHi IecTpyKIii
CTPYKTYpPH TIAJTUBA BiIOMUX TUIIB MOAU(DIKATOPIB.

Jis po3B’ 13yBaHHSA TIOCTABIICHOI 3aa4i 3aIPOIIOHOBAHA cXxeMa MOoAH(iKaTopa MaJTHBHUX CYMIIIiB.

CyTb 3alpOIOHOBAHOTO CXEMOTEXHIUYHOTO PIIIICHHS MOSCHIOETHCS KPECICHHAM (pHcC. 3).

4. OCHOBHI MYHKTH T0CJTiIKeHHS

MonudikaTop, MO CKIANAEThCS 3 KaHAIIB 3, siKi c(hOPMOBaHI HA BHYTPIIIHBROMY OOIll OTBOPY [UIS IMAajHBa KOPIIYCY
posmwmioBada 1 y Burmsini penbedy ocoOnuBoro mpo¢imo, Ta BTYIKH 2 3 BEpXHbOIO 4 Ta HWKHBOIO 7 KPHUIIKAMH,
BMOHTOBAHHX y OTBIp JJIS MaJMBa PO3MIIIOBAaya, SIKI TAKOK MAlOTh Ha 30BHINIHBOMY OOIl KaHalM 3 y BHIVISAL penbedy
ocobumBoro npodinro. Y BepxHil KpWIIIi 3MOHTOBAaHMH HE3BOPOTHIH KiamaH 5 3 mpyxuHO 6. A y HIKHIA KpHIIIi
BUKOHaHO 12 oTBOpiB y ¢opmi comna JlaBams. [lo kopmycy MomudikaTopa IMiIKIIOYEHHH BUXIJ Bif €MEKTPUYHOI CXEMHU
CTBOPEHHSI MIKPOEGJICKTPOTIAPABIIYHOIO YAapY, IKa CKIAAAEThCs 3 3apsiaHoro onopy 9 , rpancdopmaropa 10, Bunpsimsya 11,
KOHJIeHcaTopa 12, mpoMiXKKY, yTBOprorouoro ickpy 13, enekrpona 3 i3ossiiero 14. EnexTpo] BBEACHO 0 BHYTPIIIHBOTO
HPOCTOPY BTYJIKH BiJl BXO/Y €IEKTPOCXEMH.
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Puc. 3 — Monudikarop cTpyKTypH Ba)KKOT0 najuBa: | — KopItyc po3nmiitoBaya; 2 — BTyJIKa; 3 — KaHAIM pebedy 0COOIUBOTrO
podiIro Ha KOPITYCl po3IUIIIoBaya Ta 30BHIIIHBOMY OOIIi 11aii0; 4 — BepXHs KPHIIKA; 5 — HE3BOPOTHUI KilanaH; 6 — Ipy>KH1Ha;
7 — HWKHA Kpuka; 8 — corwio JlaBams; 9 — 3apsanuii omip; 10 — tpanchopmarop; 11 — Bunpsmisayg; 12 — kormeHcarop; 13 —
MIPOMIKOK, YTBOPIOIOUHH iCKpY; 14 — €IeKTpo 3 130JISIIi€TO.

Enementn Moaudikatopa st 30epexeHHs HEOOXIAHUX pPOOOYMX 3a30piB BHKOHYIOTHCS O€3MOCepelHbO Ha JeTalsiX
NAJTMBHUX (POPCYHOK O3 MOPYIICHHS MIIHOCTI 1 IIUTICHOCTI €JIEMEHTIB MaJMBHOI CHCTEMH, 10 (YHKIIOHYIOTh I
MIABUICHUM THCKOM TTaJHBHOT CyMIIIIi.

[Tix BIUIMBOM THCKY, 1110 CTBOPIOETHCS TAJIMBHUM HACOCOM BHCOKOT'O THCKY, MAJIMBO HAJXOJHUTH JI0 KOPITYCY PO3MHIIIOBaYa
Ta MOTPAIUISIE y BXiJl KaHaJB 0COOJIMBOTO peNnbedy Ta 10 HE3BOPOTHOTO KiIanany. Y KaHajlax, 3aBAsSIKHd CKIIaJHOMY MpoQiio,
0 XapaKTepPH3YEThCSI BAPIaTHBHOIO T'EOMETPIEI0 IO KPOKY, MpoQiuIo Ta TIMOMHI, BiJOYBarOTHCS MPONEC AECTPYKIIT
BHYTPILIHBOI CTPYKTYPH TaJWBa, IO PYXa€ThCA 3 CYO3BYKOBOKO IIBHIKICTIO. Y TalWBi, IO NOTpAIUIE€ Kpi3b HE3BOPOTHIi
KIIaTaH 710 00’ €My BTYJIKH, BiTOYBAETHCS MIKPOCIEKTPOTIAPABIIYHIH yIap.

ITicast MIKpOENEKTPOTIAPABIIYHOTO yaapy Ta MPOXOKCHHS KaHaliB i coren JlaBans BinOyBaeThCs MpoIeC AUCKIMHAI
(renepartii meeKTiB CTPYKTYPH) BaXXKOTO TMaNWBa. Y HACTIIOK I[HOTO MPOIECy (POPMYIOTHCS KpaIlli 3 JiHIHHUM pO3MipoM
akui He mepebinpirye 20 MKM IpH BEXOI 3 cotuia GopcyHkH. [Tpyn po3nmmioBaHHI BaKKUX MAIUBHUX CYMIMIB 3 JiHIHHUM
PO3MipOM Kparuii, AKuii He mepedinpirye 20 MKM, JOCSATAETHCS X ORI MOBHE Ta AKICHE 3TOPSHHS Y HITIHAPI AU3ETIS.

Jnist 3miiicHeHHST BUHAXO/Y 3aCTOCOBAHO KOMOIHAIIII0 KaHATIB peibedy 0coOIuBOro npodijar Ha KOPITYCi pO3MIIIOBAYa i
30BHIIIHBOMY 0OoOIl Habopy BTYJKH, comen JlaBanst y HIKHIH KpHILI, a TaKoX EJISKTPUYHOI CXEMH JUIS CTBOPEHHS
MIKPOEJICKTPOTiIPABIIYHOTO yAapY.

[lix BIIIMBOM THCKY, LIO CTBOPIOETHCS MAITUBHUM HACOCOM BHUCOKOTO THCKY, MAIMBO HAJXOIUTh 10 KOPIYCY PO3IIIKOBaYa
Ta MOTPAILISE Y BXiJ KaHAIIB 0COOIMBOrO pelibedy Ta 0 HE3BOPOTHOrO KianaHy. Y KaHauax, 3aB[SIKH CKJIATHOMY MpOodito,
0 XapaKTepU3yeThCS BapIiaTHBHOIO TEOMETPIE0 1O KPOKy, Mpodimro Ta TIHOWHI, BimOYBAIOTHCS IIPOLEC ACCTPYKIIT
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BHYTPIIIHBOI CTPYKTYPH TAaJHMBa, IO PYXAETHCA 3 CYO3BYKOBOIO IMIBHIKICTIO. Y TMANWBi, IO MOTPAIUIA€ KpPi3b HE3BOPOTHIiH
KJIaIlaH 710 00’ €My BTYJIKH, BiJOYBAETHCS MIKPOCICKTPOTIAPABIIYHIIA yIap.

3a paxyHOK 0araro4McellbHUX TiJpaBIIYHUX YyJAapiB, II0 BHHHUKAIOTh NPU MPOCYBaHHI MajuBa Kpi3b KaHAIM, IO
XapaKTepU3yIOThCS 3HAYHOIO KUIBKICTIO MOBOPOTIB, Ta MIAHON reHepyIOThCsI eEKT CTPYKTYpH MATUBHOT CyMIllIi.

[Ticist MIKpOENEKTPOTiIPaBIIYHOTO y/Aapy Ta IPOXOJUKEHHs KaHaliB i comes JlaBaysi BiiOyBaeThCs MPOLEC TUCKIMHALIT
(reneparii 1edeKTiB CTPYKTYpH) BaXKKOTO TTaJIHMBA.

Hdebextn, 110 BUHUKAIOTH, SBISIOTH COO0I0 PO3pUB Y Oe3lepepBHOI OpieHTallil, TOOTO po3pHB y moii agupekropa N(r)? [6].
3aBASKM TaKWM PO3pUBAM yTBOPIOIOTHCS KpAIUTi JIHIHHEM pO3MipoM sk He mepelinpirye 20 MKM IMpH BHXOII 3 coIUia
¢dopcyHkn. Po3mmmioBaHHS TManWBa 3 TaKUM JIHIKHAM PO3MIPOM JO3BOJISIE OTPUMATH OLTBIITY TOBEPXHIO 3TOPSHHA Ta
TIOJIIIIIUTH AKICTH pOoOOYOTO TPOIIeCy.

3anpornoHoBaHe CXEMOTEXHIYHE PIlICHHs BiJPI3HSAETHCS THUM, IO BTYJIKa Ha BEPXHbOMY KIiHIII Ma€ KpHILIKY, y SIKi
BMOHTOBAHO HE3BOPOTHIH KJalaH, Ha HIKHBOMY KiHIIl BTYJIKM KpHIIKa Mae nepdopariro y Buriasani comen JlaBand, a cama
BTYJIKa 3aJIy4eHa JI0 CJICKTPUYHOI CXEMH CTBOPCHHS CJICKTPOriIpaBiIiuHoro yuapy [7].

S. BUCHOBKH

Takum yrHOM, B pO3p00IEHOMY IPUCTPOIO KOMOIHAIIIS €TIEKTPOMEXAaHIYHIX €JIEMEHTIB 3a0e3neuye:

6inbII e(heKTHBHY TeHEpalito 1eeKTiB CTPYKTYPH MMAINBHOI CyMillli;

KOMIICHCAITII0 BIUTUBY JecTabui3yrounx (hakTopiB Ha pobounii kKaHal Moanu(dikaTopy;

HaOMIDKEeHH MOIM(IKaTOPY A0 MicId BOPUCKY MANKBa y poOOUNil IAITIHID;

MiIBUIIEHHS SKOCTI (DYHKIIFOBAaHHS 3a PAaxXyHOK BHKOPHUCTAHHS MaTepiaiiB 3 ONU3BKAM KOEQII[iEHTOM TEIUIOBOTO
MIOIIUPEHHS.

3acTocyBaHHsI 3alPOIIOHOBAHOI MOJENI MPUCTPOIO, KPIM TOTO, JIO3BOJIUTH MIiJBUINUTH O€3NeKy 1 e(pEeKTUBHICTh PI3HHX
THUIIB TEXHOJIOTIYHHX MPOIIECIB Y CYyTHOBOT €HEPreTUYHOI YCTAHOBII 1 CY/IHI B LIIJIOMY.
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