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MixuaapoaHi Bumorn ta Cygacamn CraH 3abe3nedeHHsA
JAxocti TpagunivitauMx Ta AsbTepHaTMBHMX MOTOpHMX
ITaus

10nena CibisteBa, 2Codist JokmnHa, [lerpo TommiteHMIIBKIMII
1 JTep>kaBHa eKoJIOTri4Ha iHcHeKis YKpainu

2 KuriiBcbKuUT HOIiTeXHiuHM iHcTMy T iMeHi Iropst Cikopcbkoro

3 HartionanpHMM yHiBepcuTeT «JIbBiBchbKa MOJTiTeXHiKa»

E-mail: 1 9217132@gmail.com

Beryn

3BaXkarouM Ha BUKJIVMKM CY4YacHOCTi, Ha IIUISAXy BiJHOBJIEHHs Ta CTaJIOro
PO3BUTKY KpaiHu, 3abe3lleueHHs 3axMCTy IIpaB Ta iHTepeciB criomBauis, Oe3rexku
IIOBKUUISL, HaIliOHaJIBbHOI Oe3leKky [ep>kaBy, KIIIOUOBi NMTaHHS €BpONEVICHKOI
iHTerpallii, iMIDIeMeHTalil TexHIYHMX pillleHb, perjlaMeHTiB Ta VPeKTUB
€Bpornericbkoro Coro3y € aKTyaIbHMM 3aBAaHHSIM ChbOTOfIeHHsI [IJIs1 HaIlloi KpaiHu.

OcHOBHMI MaTepiasn

Ilporpama misvtbHOCTI Kabimery MinicTpiB Ykpainw, IO 3aTBepiXeHa
noctaHosoro Kabinery Minictpis Ykpatau Big, 12.06.2020 Ne 471 Mae akTyasbHi 1111,
SKi MICTSATh 3alo4YaTKyBaHHS HOBUX (opM criBpobitHmirtea 3 kpaiHamm €C,
OHOBJIEHHA Yroay MHOpoO acoLjarifo MDK YKpalHOIO, 3 OJHi€l CTOPOHW, Ta
CeponenicbknM Coro3oM, €BpomenicbKMM CIIBTOBAPUCTBOM 3 aTOMHOI eHeprii i
IXHIMM Iep>kaBaMM-wIeHaMy, 3 iHImol cropoHu (mai - Yroma mpo acomiariiro),
YKJIaJleHHsI Yroay Opo OLHKY BiJIIOBiAHOCTI Ta NPWUIHATHOCTI ITPOMMCIIOBUX
TOBapiB, iMIUIeMeHTallil MiKHapOAHVIX aKTiB.

Tax, Ha BMKOHaHH: cTaTTi 56 Yronu npo aconiariiio, 3 MeTOI rapaHTyBaHHS
BUIPHOTO PyXy HponyKTiB y KpaiHm €C, mepen YkpaiHoIO OOHMM i3 eTariB €
3000B’3aHHS 3 TapMoOHi3allil 3akoHomascTBa €C, cepem skmx € Permament
€sponericekoro Ilapramenty i Pagu (€C) Ne 2019/1020 Big, 20.06.2019. 3okpema,
niostoxxeHHs PeritamenTty Ne 1020 nepennbavae rapmosisariito 70 MiKHapogHMX aKTiB
€C, cepen sikmx € Aupextnsa €spornericekoro Ilapmamenty i Panm 98/70/€C Big


mailto:email1@gmail.com,
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13.10.1998, Pernament €Bponericbkoro [Tapimamenty i Pagm (€C) Ne 715/2007 Bim 20
ugepsH: 2007, iH.

Cucrema KOHTPOIIO 3a 4KiCTIO TIajMB Yy KpaiHax €BpoHenchKoro
CmisroBapucTBa (Hasi - kpaiau €C) 6a3yeTbcst Ha €BpOIeVICBKIIX CTaHIapTaX, cepert
skvx EN 14274:2003 ta EN 14275:2003. BinnosigHo o crangapty EN 14274:2003, pyist
Iijiet BimOopy mpol, KpaiHa Mae€ pO3IJISiIaTHCs K OOMH perioH; KpaiHamm €C
dopMyeThCs epertiK MicITb I BifOOPY 3pasKiB, KNI Mae OHOBJIIOBATHCS IITOPOKY .
Taxwit mepertik Mae MicTiTH iHPOPMAIIiIO IIPO PEeTioH y SKOMY pO3MilIeHmIT 00'eKT
Ta IIOAUIATMCH Ha 00’eKTM 3Bakaloum Ha ix obir. Koxna kpaima €C mae cBoro
ceniKy Ta eJIeMeHTH, gKi BiIpi3HAIOTH 11 Bif iHmmx kpaia €C (mpaBoBoi OCHOB,
3aJIydeHi yCTaHOBM IO OpTraHisallii cucTeMm), pa3oM 3 THM, KOXHa [ep’kaBa
30008’ s3aHa gorpumMyBaTvica BuMor Hupexrmsu 98, Hupexrmsu 2009/30/€C,
crarnapry EN 14274:2003, y Tomy umciii 30008’ s13aHb OO IOPIYHOrO 3BiTYyBaHHS
1to Pagm MinicTpis (mo 31 yuIrHs) moao SIKOCTi PiKoro mmasmBa, SIKOCTi CKparuIeHoro
Hadrosoro rasy (LPG) ta crmcHeHoro mpupopHoro rasy (CNG), a Takox 1o
€BporrericbKoi KoMicil (mo 31 ceprHs) mpo SKiCTh MMaJbHOTO, IO IIPOIAETHCS Ha Ii
TepuTOpil, opraHisamil cucTeMM KOHTPOJIIO 3a SIKICTIO IIaJIbHOIO, 3BaKaloum Ha
npunauynm €C, Ta 30iFICHeHH BillIOBIIHOTO aHaJIi3y.

B VxpaiHi KOHTpoIIb 3a SKiCTIO PiIKMX IIaJIVB 3OiTICHIOETHCS BiIIIOBIIHO 110
TexHiuHOrO periaMeHTy IIOAO BMMOT 0 aBTOMOOUIPHMX OeH3MHIB, AM3eIbHOIO,
CYOHOBWX Ta KOTEJIBHVIX TTaJIVB, Ta Y IIOPSIIKY, IO IleperdadeHo 3aKoHOM YKpailHu
«I1po mep>kaBHWMII PVHKOBUV HAITIA i KOHTPOJIb HeXap4oBOi MPOMYKILl» (Hami -
3akoH). 30KpeMa, IlepeBipKa XapaKTEPUCTMK IIPOAYKIIl 3MiVICHIOETbCA 3rimHO 3
CeKTOpaJIbHOTO IUIaHY, IUTAHOBO Ta II03aIIAHOBO y PO3IIOBCIOMKYBadiB MPOMYKIIil
Ha A3C (AI3C), y BMpOOHMKIB (II03aIUTaHOBO) IIO JIAHIIIOTY IIOCTAYaHHS 3a
pe3ysibTaTaMV ITepeBipKM y PO3IOBCIOIKYyBada Ta JTOKyMEeHTaIbHO ITiITBepAKeHMX
dpaxTiB BBaXkaTH, II0 IIPOAYKILis € HeOe3[IeYHOIO, TOIIIO.

Taxkox, ypaxoByioum Te, 10 BigmosinHO A0 3akoHy, CyO'ekTn
rocriofapioBaHHs 3000B’sg3aHi HamaBaTy Ha 3allMT OpraHiB PMHKOBOIO HaIVIAIy
JmIe JOKYMEHTAIlifo INOoAo cy0'e€KTa TOCHOHapIOBaHHS, SKWII IIOCTaBUB iM
MPONyKIifo abo SIKOMy BOHM IIOCTaBWIM HPOAYKIIilo, i Takui cyO'eKT He Hece
BIZIIOBIJAJIbHOCTI 3a HeIOTPUMaHHsS BMMOI TeXHIi4HOIro perjiaMeHTy, 3 MeTOIO
BCTAHOBJIEHH:I 0CO0OV, sIKa BBeJIa IIPOAYKIIifo B 0Oir (B IepImmii pas), IIocamoBi ocobn
MaIOThb IIPOBECTY IlePeBipKN 110 JIaHLIOTY ITocTadaHHsA. TakuM UMHOM, ypaxoByIodn
Cy9JacHWII JIaHITIOT, KOJIO Cy0’€KTiB rocriogapioBaHHs y cdepi oITosoi Ta po3apibHOL
Toprieii nasibHMM (Ha nouamok 2022 poky Ha mepumopii Yipainu 6udaro 51042 aiyensitl
cyb'exmam eocnodaproBants, w0 30iticHI0I0Mb 0012 NAAbHO20) CBOEUACHO BCTAaHOBUTH (200
3arajloM BCTAHOBWUTM) Ta MPUTATHYTM MO BiAIIOBIA@IFHOCTI 3a IOpPYIIeHHS
TexHiuHOTO periaMeHTy He € MOXIMBUM. 30KpeMa, cTaTTelo 44 3akoHy, mTpadHa
CaHKIIiT MOXe CTaHOBUTM It BupoOHwmKiB Bim 102 000 mo 170 000 rpH, mis
posnoscromxysadib - Bif 68000 mo 119000 rpH Ta 3aCTOCOBYEThCS Y pasi BBelleHHS B
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o0ir mpomyKmii sSKa CTaHOBUTH PWM3MK, a00 He Binmosimae BuMoram, Ta y pasi
HEBVKOHAHHS PillIeHHS IIPO BXUTTSI OOMeXyBaIbHMX (KOperyBaJIbHIIX) 3aXOIiB.
Bumorn xpain €sponericekoro CIIiBTOBapucCTBa € YiTKMMM, €KOHOMIYHO
JKOPCTOKMMM Ta BUOAIIMBMUMM, CTOCYIOTbCS KoOJla JIAaHOK IiJIIPUMEMHMIIBKOL
HOisUTbHOCTI y cdpepm BUPOOHMIITBA, PO3IIOBCIOKEHHS, 30epiraHHs, BUKOPVCTaHH:
MaJIbHOTO, Ta HaIlpaBJIeHO IIepeBa’kKHO Ha KOHTPOJIbOBAHUII YMICT eTaHoJly, CipKu,
30KpeMa, CKOpPOUYEHHS BUKWIIB Ta 3arlo0iraHHIO 3a0pyIHEHHIO IIOBITpPS, BXWTTS
3aXOfiB 3 BBEEHHSM BUM3Ha4eHO! Ta 00O0B'SI3KOBOI YaCTKM aJIbTEePHATMBHUX BUIIB
I1aJIMB, IIPEBEHTMBHIX 3aXO0/IiB i3 3ar100iraHHs BBEIEHHS B OMAHY CIIOKMBava.

BucHoBkm

BpaxoByloun HaBemeHe, Ha NUIAXY IOOTPUMMaHHS BUMOI Yrogu IIpo
acolriariilo, CTBOpeHHsI YMOB IPUNHATHOCTI PiKMX ITaJIVB IIif], Yac CTBOPEHHs 30HM
BUIBHOI TOpriBimi, B YKpaiHi HeoOximHo: 1. Ha mixcrasi BumMor [upextmsu 98,
Hupextusn 2009/30/€C, Aupexrusu 2003/17/EC, cragmaptis EN 14274:2003, EN
14275:2003  BuyTpimmix  pemtamenrtiB ~ CEN/CENELEC,  eBpomnericbkux
cnerudikarin EN 228 ta EN 590 pospobuti 3akoHOIaBYi akTu, IIporpamy,
CTpaTerito, TexHiuHi crerudikalii Mo0g0 KOHTPOIIO Ta MOHITOPMHIY 3a SIKiCTIO
HarmB; 2. BXUTW 3aXOiB IOAO KOMIUIEKCHOI IIepeOymoOBM CUCTeMM OpraHisalil
Iep>KaBHOTO KOHTPOIIO (HaIVIs/y), BU3HAUYeHHS IPaHWYHMX 3HaUeHb IS KOXKHOL
0071acTi 10710 KOHTPOJTIO, IPOBEIEHHS eKCIIEPTM3Y, CUCTEMATIYHOTO MOHITOPMHTY
Ta BIAIIOBIIHOTO 3BiTyBaHHS; 3. 3 MeTOIO YIPOBaj)KeHHs aJlbTepHATMBHMX BUIIiB
HasIMBa, BUpOOHMIITBa OioeTaHOITy, po3poOuUTN Ha Aep>kaBHOMY PiBHI Iporpamy, y
T. 4. IIporpamy JAep’kaBHOI IIOTPMMKM IS CcyO'eKTiB rocromaploBaHHS, IIOIIO
BUIUIeHHS 3eMeJIbHVIX IUIOI [UIsl BUPOIIlyBaHHS IeBHMX BUMIIB POCJIMHHUX KYJIBTYP,
3aKymiBiIi oO/MamHaHHS, TOIIO, a TaKOX 3aTBepKeHHS BUMOT [0 IaJIuB
ajlbTepHaTUBHMX, SKICHMX IIOKAa3HUKIB 3aJIeXHO Bifl, BUOY IIOXOIKeHHS
aJIbTepHATUBHOTO HaymvBa; 4. 3a00poHM Ha TepuTopil YKpalHy BBeIeHH: 100aBoK,
HpMCcaioK, COVPTOBMICHVIX CIOJIYK PO3IOBCIOKyBadaMy OIITOBOI Ta po3mpiOHOI
TOPTiBJIi TaJIbHMM; 5. 3a00pOHNUTH BBEIeHH: TIaJINB 3a eKOJIOTiYHMM KjlacoM €Bpo3,
€Bpo4, Ta BXWUTTS [IiVl 11010 BBEIEHHS B ODIr JIMIIle IajgvBa €KOJIOTiYHOIO Kjlacy
€Bpo 5 Ta €Bpo 6. YmpoBakeHHs CIIelliaJIbBHOIO 3aKOHOIABCTBA, CTpaTeril,
KOMIDIEKCHVIX IIpOrpaM Ma€ OyTH HallpaB/IeHO Ha IIOCVJIEHHS KOHTPOJIIO AePsKaHmX
OpraHiB BjIagy Ta Ilepem0adaTyl yBechb MOXJIMBWI JIAHIIIOr ITIOCTadaHH:, ODiry,
TPaHCIIOPTYBaHHS, 30epiraHH:, a TAKOX ypPaxXoByBaTH IIOTPeOu CIIOKMBadva.

3arpoBakeHH:I Ii€BOi crcTeMy KOHTPOJIIO Ta MOHITOPUHIY Oyae CIpVsSTI
CKOPOYeHHIO BUKWUIIB 3a0pyIHIOIOUNX PeYOBMH B aTMOcepHe IIOBIiTpsl, OXOPOHM
310pOB’sl rpOMajisH, Oe3IleKn AOBKUDISA, HaIliOHAJIBHOI Oe3leKN JIepKaBy, a TaKOX
HaJIe)XHy KOMYHIKaIlifo cepe]l ycix 3allikaBJIeHUX CTOpPiH, JIOBipy IpoMajsaH 10 Ail
BJIQ/IN.
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Birasin T'opiuko

BceykpaiHcpka Acomiaris mnpaiiBHMKIB 1 BeTepaHiB HadTOolepepoOHOI Ta
HaTOXIMIYHOT IIPOMMCIIOBOCTI

E-mail: horichko.v@gmail.com

IMTayimBa MOTOpHI, fKi Ha CHOTOIHI HamarOTbhCd Ha PUHKY, BiAIOBiIArOTh
TexHiuHOMY perylaMeHTy IIJOI0 BUMOT 10 aBTOMOOUIBHIMX O€H3MHIB, AM3eIbHOTO,
CYOHOBMX Ta KOTeJIBHMX MaJIMB. Y aBTOMOOTEHOMY O€H3MHi TOITyCKa€eThCs IIeBHMUM
BMICT OiOKOMIIOHEHTIB 3 OOMEXEHHSMM IIIOJ0 CYMapHOIO BMICTy OKCHIeHATiB,
30KpeMa OioeTaHOITy, SIKIVI He ITIOBVIHEH IIepeBUIITyBaTI Ty KiJIbKIiCTB, 5IKa CTBOPIOE B
ITayIvBi MacoBy KOHIIEHTpAIIifo KICHIO, 110 He Tlepesuye 3,7 %. BogHodac Ha pyHKY
HasiBHI HayMBa I O€H3MHOBUX NBWUIVHIB, SKi He BK/IAJAIOTBCI Y TaKy HOPMY.
Hespaxxaroun Ha HagBHicTh HallioHaibHOT craHmapTy ACTY 8696:2016 Ilammso
aJIbTepHaTUBHe 111 OeH3MHOBMX OBWUTYHiB. TexHiuHi yMOBWM, HOTPVMMaHHS IOTO
BUMOI, 3TiJHO UMHHOIO 3aKOHOIABCTBa, € He OO0OBA3KOBMM, 1, BiamoBimgHO,
CTBOPIOETBHCST MOXJIVBICTD TTOSIBMI Ha PMHKY KOHTpadaKTHOI IPOIYKIIil, sSIKa MOXe
3aBHaTV IIKOAY AOBKUDIIO i BJIacCHMKaM TpaHCIOPTHMX 3acoOiB. JIume y pasi
OpUMHATTA TexHiuHOro perjiiaMeHTy INOAO BMMOI [0 TaJuB MOTOPHMX
ajlbTepHaTUBHMX JIOTPUMAaHHS BMMOI  HaI[iOHaJIBHOTO CTaHAApPTy CTaHe
000B’s13K0BVM. B O0CcHOBY po3pobiieHHs NpOeKTy Takoro TexHIiYHOro periaMeHTy,
okpim ICTY 8696:2016, takox Mae OyTtu 3aximameno i JACTY 8695:2016 ITayimso
arbTepHATUBHE TS OM3eNIbHMX ABUTYHIB. Texuiuni ymoBu. Bogrodac, KabireTom
MiHicTpiB Oyle BW3Ha4YeHO OpraH Aep>KaBHOIO PMHKOBOIO HAaIVIALY 3a BWUIOM
MPOAYKIIT «ITajIMBO MOTOPHE aJIbTepHATHUBHE».

ITanmBa MOTOpPHI a/IbTepHATVBHI, He3BaXkKalouy Ha HasiBHICTb HalliOHAJIbHMX
CTaHAAPTIB, SIKMMM BCTAaHOBJIEHI TeXHIUHI BUMOTY 10 HUX, He € KIacudikopaHUMNU
3a xomamu YKT3E/l B 3armexHOCTI Binm IX CKjIamy, IO He COpPWSE BUPOOHWUIITBY i
BUKOPWMCTaHHIO TaKVX ITaIMB, a TAKOX IX alMiHICTpyBaHHIO IIpM HaJlaHHI Ha PUHKY,
OCKUIBKM 3[iJiCHeHHs olepaliil 3 HMUMMU BuUMaraTuMe IOIepegHbOro ix
JlilleH3yBaHHS Ta BOHUM IUIATaTUMYTh aKIW3HOMY OIOAATKyBaHHIO (3a
BcraHoBIeHVMY Kogamu YKT3E/D).
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Y pasi saTtBepmkeHHs TexHIUHOro perjiaMeHTy IIOAO BUMOT JIO IaJIuB
MOTOPHUX aJbTepHaTVBHMX BVHMKHe JIOTiYHa MifcTaBa /I BHECeHHsS 3MiH [0
rpynu 27 i rpynu 38 MurtHoro Tapudy. YrHHa pefakiiist Ha3s TOBapHMX KaTeropin
IJIs JIETKUX OWUCTWIATIB Tpynu 27 MwuTHoro Tapudy BIpoBaiXeHa Ha IIOYaTKy
JBOTUCAYHMX POKIB i € 3aCTapiJIOIO Ta He BiAIIOBIAa€ Cy4yacHOMY CTaHy PUHKY.

ITpomonyeTbes BHeceHHsI 1o MuTHOTO Tapudy metanizosani koau YKT3E[]
Ha MajJMBa MOTOPHI aJIbTepHATMBHI BiNMOBIAHO MO TX KIacudiKallifi, TOOaHMUX B
HaIloOHaJIPHMX CTaHAapTaxX. 30KpeMa, IlajVBa aJbTepHATVBHI I1 OeH3MHOBVIX
neuryHis 3rinHo JICTY 8696:2016, y sikmx 00’eMHa YacTKa OJHOATOMHMX CIIVIPTiB
(etmmoBoro Ta crimptis C3 i Bue) Bix 10 % mo 50 % (4 Tvrm mammsa E20, E30, E40 i
E50 3 xpoxom 10 %.), E20 Ta E30 BHecTN mo rpymm 27 MutHoro tapudy, a E40 Ta ES0
- go rpynu 38. IlaivBa ajibTepHaTMBHI I AusesibHMUX ABUTYHIB 3TigHO JICTY
8695:2016, y sixkmx 00’eMHa YacTKa METWIOBMX Ta/abo eTMIOBMX eCTepiB KUPHMUX
kvics1oT He nepesmuttye 30% (3 turm manmsa: B10, B20, i B30), BimaecTnt mo rpymm 27.

OkpiM BHeceHHsI 3MiH CTOCOBHO KOOYBaHHS IajJMB MOTOPHMX
aJIbTepHAaTUMBHMIX 3  BiOIIOBIGHMMM  BiICOTKOBMM  KPOKOM  IIOAO  BMICTY
0iOKOMIIOHEHTIB, IIPOIIOHYIOThCS TAaKOXK 3MiHM Ha3B MUTHMX KaTeropin. 30Kpema,
CJIifT, BCTAaHOBWUTY TaKi Ha3BM IS aJIVB, IIpU3HAYeHMX 71 O€H3VHOBVIX OBUTYHIB!
«i3 BMicTOM 0iOKOMIIOHEHTIB 3a YMOBUY, IO 3araJIbHMV BMICT KVCHIO He IIepeBUIIye
3,7 Mac. %» (cTocyeTbcs GeH3MHiB, BUMOIM IIOHAO SKMX BPeryIbOBYIOThCS UMHHUM
TexHiuHMM perslaMeHTOM), «i3 BMiCTOM OiOKOMIIOHEHTIB 3a YMOBW, IIIO 3aTraIbHU
BMICT KVICHIO mepepulllye 3,7 Mac. %» (CTOCYeTbcs O€H3WHIB, BUMOTY IIOAO SIKMX
MaroTh BperyJjboByBaTucs TexHIYHMM perlaMeHTOM IIOIO BUMOI 10 IIaJIvB
MOTOPHUX aJIbTepHaTUBHX, KUV CJIif], pO3pO0OWTH i 3aTBEpAUTHN).

Pospobitermiz mpoekT 3miH go rpyn 27 i 38 MurtHoro Tapudy i komeHTapi 10
HVIX, SIKi TIpeficTaBjIeHi B HOPiBHSUIBHIM TaOJINAII.

HamionaneauMm cranpaprom HCTY 8696:2016 ITanmBo anpTepHaTMBHE I
GenHsnHOBYIX ABUTYHIB. TexHiUHi yMOBM BCTAHOBIHHO BUMOIY Ha IaJIVIBO, Y SKOMY
o0’eMHa wacTka OiokomroHeHTiB He Oimpie HiX 50 %. Ilo3a HOpMaTMBHMM
3a0e3IeYeHHSIM 3aJIMINAIOTECS ITaBa I OeH3MHOBMX [BUTYHIB 3 00 €MHOIO
4JacTKoI0 0iOKOMIIOHeHTiB, 30KpeMa GioeTaHosy, 6ipIoro Hix 50 %. Taxi mamsa
BUKOPUCTOBYIOThCH, 30KpeMa E85, E100. Ha eTaHosibHMX MaIvBax MPaIfolOTh TUIBKM
aBToMOOUII 3 OararomaymsHMM ABuryHoM («Flex-Fuel»). 3 koxHMM poKoM
TPaHCIIOPTHMX 3acobiB 3 TaKMMM [IBUTYHaMM CyTT€BO 30UIBIIYBaTHMMeEThCS, i B
TakOMy pasi CJ1if, po3poOWTV HaIliOHJIBPHWI CTaHAAapT Ha Taki IIaJvBa.
HavnipominipHime mpumHATH K HarioHaupHUM craHaapT EN 15293 «Automotive
fuels - Automotive ethanol (E85) - Requirements and test methods». Y pasi 11oro
HPpUVHATTA HeoOxinHe BHeceHHs Binmosimamx 3MiH 10 TexHiuHOTO perameHTY
OO BVIMOT 0 IaJIMB MOTOPHMX alIbTepHATUBHMX Ta MUTHOTO Tapudy.
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Crop Biomass, Biostimulants and Greenhouse Gas
Management

Donald L. Smith
McGill University
e-mail: Donald.Smith@McGill.Ca

All plants growing under natural conditions are associated with a
coordinated group of microbes that, in most cases, provide or have the potential to
provide, a range of beneficial services to the plant. The set of microbes (the
phytomicrobiome) plus the plant constitute the holobiont; the holobiont is the entity
upon which evolution acts and which produces plant biomass and crop yield. Plants
and members of their associated phytomicrobiome often interact through exchange
of signal compounds, a situation that was first clarified in the context of the legume
nitrogen fixing symbiosis. We have demonstrated direct effects of a number of
microbe to plant signals on plant growth, increasing overall biomass production and,
in the case of food crops, both crop-residue biomass and food.

Crop-residue biomass can be utilized to reduce greenhouse gases through
two mechanisms. The residue biomass can be incorporated into soils, so that its
carbon is sequestered from the atmosphere into soil, and also so that it increases soil
organic matter levels, making the resulting soils better at retaining nutrients and
water, which encourages higher levels of plant growth. The residue biomass can also
be used for production of biofuels. In the case of food crops it is best not to take more
than about one third of the residue biomass in any given year, or to remove all of it
every third year, to avoid reducing soil organic matter. When residue biomass is used
to replace fossil fuels in the production of energy, the CO, released into the
atmosphere during combustion is CO> which was removed from the atmosphere, by
photosynthesis, only a year or two before, so that it is tightly cycled. This replaces
COz released from fossil fuels, which is not recycled, but rather is cumulatively added
to the atmosphere after having been out of the atmospheric system for millions of
years.

We have been able to show enhanced production of food and biomass crops
due to application of plant growth promoting rhizobacteria (phytomicrobiome
members) and microbe-to plant signals produced by some of them. We have
identified a set of these microbe-to-plant signals that improve plant/crop
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productivity, in part through increased photosynthetic rates, and often more so when
the crop is subjected to abiotic stresses, including those generally associated with
climate change (drought, high temperature, salinity). These signals are effective at
very low concentrations and are sometimes referred to as “hormones of the
holobiont”. In addition, they are already present in the environment as microbe-to-
plant signals, so are potentially environmentally sound and sustainable as novel crop
production inputs. We have also been able to show that specific conditions can
enhance production of at least some of these signals, making it easier to produce
them.

As the increased crop growth is generally related to greater photosynthetic
rates, more CO; is removed from the atmosphere when a crop is produced with these
inputs, resulting in a meaningful reduction in overall greenhouse gas levels in the
atmosphere. Because agriculture covers a large area of the global terrestrial area the
effects can be large. These inputs also serve to make crop production systems more
climate change resilient and thus better able to survive conditions likely to become
more prevalent during the coming decades.

There is still a very great deal to learn about interactions among members of
the phytomicrobiome and the associated plants; however, what we currently know
suggests that there is considerable potential here for new and sustainable
technologies that will help crops deal with climate change conditions and will help
us manage greenhouse gas levels, to mitigate the degree to which climate change
conditions develop.
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Chapter II.

Chemical, Biotechnology and Engineering
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Hadrosi bitymmn 3 Ykpaiacekoi Cuposunan: IIpodsiemn
Ta lnsaxu ix Bupimenss

Osner I'puanmms, FOpin Xmionmmsa
HanionanesHuiz yHiBepcuTeT «JIbBiBCbKa HOJIiTeXHIKa»

E-mail: ogrynyshyn@ukr.net

Beryn

B Vkpaini nuraHHs migBuIleHHs SKOCTi 6iTyMiB Mae ocobivBe 3HaAUYEHHS,
OCKUIBKM  BITUM3HAHE BUPOOHMIITBO He 3abe3ledye BiAIOBIgHICTE  IXHiX
BJIACTMBOCTEV CBiTOBMM CTaHZapTaM. 30KpeMa, OIiTyMM XapaKTepu3yIOThCS
HeJI0CTaTHBOIO KOre3iMHOIO MIITHICTIO i afire3i€lo Ta HU3BKIMM pe3epBoM crapiHas. Lle
MHOSCHIOETBCA TWUM, III0 IS IXHBOTO Bmpo6HV[uTBa B VYkpaiHi, 3a3Buuari,
BUKOPVCTOBYIOTh MaJIoOCMOJIMCTi mapadinmcti abo HaBiTh BucoKomapadpiHMCTI
HadpTm. Y CBITOBIM IpaKTWUIN IS IOKpAIeHHs! eKCIUIyaTallilHMX BIacTMBOCTEN
HadTOBMX OiTyMiB BUKOPUCTOBYIOTh pi3HOMaHITHI MoaudikaTopu. ToMy BaxmBo
Oys10 BcTaHOBUTM ePeKTMBHICTh Takmx MomudikaTopis y OiTymax, omep’kaHMUX 3

3aJIMITIKIB IIepepoOKM HadpT YKPalHCHKMX POIOBUIIL.
OcHoBHa JacTHHA

BuB4yeHo OCHOBHI 3aKOHOMIPHOCTI IIpOIeCiB, IO CHPUYMHSIOTH 3MiHY
IPyHoBOTo CKJIaAy HapadiHMCTOro 3aJMIIKy (OKMCHeHHs, AeacdabTH3allis Ta
BicOpekiHT). BcTaHOBIEHO, IO BHACIINOK OKVMCHEHHS 3aJIMIIKy BicOpeKiHTy
IeHeTpallis OiTyMy 3MeHIIyeTbcd B 3 pasy, TeMIlepaTypa PO3M SKIIeHHS
migsuyerbca Ha 10 °C mopiBHSHO 3 OKMCHEHMM OiTyMOM, omep’kaHWM 3

apadiHMCTOro IyapoHy.

BusueHo mpoliec okMcHeHHsI HadTOBMX TYIOPOHIB B IPUCYTHOCTI Pi3HMUX
TumiB HadprononiMepramx cmor (HITC) Ta BaXXKoi cMomIy miposti3y i BCTaHOBIIEHO, III0
HadpromosiMepHi cMonM  iHTeHCMIKYIOTh IIpolleC OKWMCHEHHsSI TYyIpPOHiB 3
YTBOPEHHSAM K CMOJI i acpaibTeHiB, TaK i CIIOIYK 3 KMCHEBMIiCHVMY (PYHKITITHVIMM
rpynamm. Beegennsi 3-7 % mac. HIIC mo cxitagy crpoByHYM 11 BUpOOHMIITBA OiTyMiB
MOKpallye iXHi eKcIUlyaTallifiHi XapaKTepucTVKM, 30Kpema: Ha 5-13 °C migsuiiye
TeMIlepaTypy po3M sKileHHsd, Ha 12-29 m-10# 3HIMIKye IeHeTpallilo, IACWITIOE
ajiresiro Ta CKOpo4ye TPUBaJICTh ITpollecy oKucHeHH: B 1,5-2,0 pasu.
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BcraHoBiieHo, 1110 MOKpaIUTH eKCIUTyaTalliViHi BJIacTUBOCTI 6iTyMiB MOXHa
BBelleHHsIM A0 okvcHeHmx OiTymis HIIC y xitbkocti 3-7 % Mac. YTBOpeHi Ipyu mboMy
CyMillli € TOMOTeHHVMMM CHUCTeMaMM, IO XapaKTepusyloTbcd Ha 2-8 °C BUIIOO
TeMIIepaTypol0 pO3M SIKIIIeHHs, B 2-5 pa3iB MeHINO0 IIeHeTpalli€lo Ta Ha
5-15 % xpammmMmu anre3ivtHUMM XapaKTepUCTMKaM, HDK HeMonvdikoBaHMit OiTyM.
Y mporieci koMIayH/yBaHHS BifOyBa€eThcs xiMiuHa B3aeMOpist MK pyHKILTHUMN
rpynamMu  HadTOHOIIMEpHMX CMOJI Ta QYHKIIMHUMM TpyHaMu OKpeMUX
KOMITOHEHTIB OiTyMiB.

BcTraHOBIIEHO MOXIIMBICTD BUKOPMCTAHHS ITOOIYHIX IIPOIYKTIB Ta BiAXOIiB
HadTorrepepobKM B mpoliecax BUpoOHMIITBa 6iTyMiB. [TokasaHO, 110 BUKOPMCTaHHS
Ba)KKOI CMOJIM HiposTi3y B KitbKocTi 5-10 % Mac. B IIpolieci CyMiCHOTO OKVMICHEHHS 3
napadiHMCTVIM I'yAPOHOM MiIBUIIY€ OyKTVWIIBHICTD OiTyMiB yrBiui.

BcraHoBeHo, 1m0 mis MoamdikyBaHHsS OiTyMiB, OTpMMaHMX 3 3aJIMIIKIiB
HepepoOkm mapadinmcTux HadT, MOXHA BUKOPUCTOBYBaTM KaTiOHHI JIaTeKCH.
INokasano, mo moamndikysarusM 6itymy BHI 60/90 marekcom Butonal NS 198 y
KitpKocTi 1-2 % Mac. mpm 170 °C BIpomosx 2 rof. MOXHa ofepKaTv 0iTyM MapKu
BMIIA 60/90-53, a mopmaBanHHsM 4 % Mac. mporo mommdikaropa - 6irym BMITA
40/60-57.

HoBermeHo edeKTUBHICTb BUKOPWMCTAaHHS TI'yMOBOI KPWXTW, OfepKaHOI
HONpiOHEHHSM 3HOIIEHVX aBTOMOOUIPHMX IIVH, I MonmdikyBaHHsS OiTyMmis,
OTpMMaHMX 3 3INIIKIB ITepepoOkm mapadinmcrux HadT. BeraHoBIeHO, M0 Ipn
MonudikysanHi mopoxuboro 6itymy BHI 90/130 rymMoBoio KpMXTOIO Y KiJIBKOCTI
5 % wmac. 3a Temmeparypu 160 °C BmpomosX 4 rom. MOXHa OTpUMAaTH
Monmdikosanmiz 6itym mapku BMITA 90/130-50, a mpu nomasansi 10 % mac. I'K i
LVIX e yMoBaX — Mopgudikosaamit 6irym BMITA 60/90-53.

BucHOBKM

B pesysibraTi AOCTiKEHBP BCTAHOBJIEHO, IO 3 3aJIMIIKIB IepepoOKu
yYKpaiHCBKMX HadT MOXHa OfepXXyBaTu Jmile OKpeMmi Mapkm Oirymis. s
ITOKpallleHHs SIKOCTi Ta 301/IbITIeHHs acOpTUMeHTy HadTOBMX OiTyMiB, ofepKaHWX 3
YKpalHCBKOI ~CHPOBMHM, HeOOXimTHO BMKOPMCTOByBaTM Monudikaropu, ki
IOKPAIyIOTh ©KCIUTyaTalliViHi BJIACTUBOCTI GiTymiB. Edexrmsrmmn
MoznmdikaTopamm HadTOBMX OiTyMiB € HadTo noniMepHi cMomm (ocobsmBo Ti, 110
MICTATh B CBOEMY CKJIafli pPi3HOMaHITHI (PYHKIIIV Hi TpyIn), BaXkKKa CMOJIa Iiposisy,
rosliMepHi JIaTeKCH, a TaKOX I'yMOBa KPVXTa, oflep’kaHa IofpiOHeHHIM 3HOIIeHMX
aBTOMOOUIBHIIX ITIVIH.
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B Tpusasnocti MoaudgikyBaHHs1 [JJop0o>KHBOTO
bitymy Mononiepokcugaoro IToxigHoro EnokcnmHo1
Cmommm E[1-24

Onera IMonsak, Bonogumup I'yaeka, FOpin Jemuyk, Muxaiio bparuaak
Hanionanesuuii yHiBepcuTeT «J/IbBiBCbKa IHOJIiTEXHIKa»

E-mail: poliak.olha@gmail.com

Beryn

SIK BiZIOMO, TOPOXHI OGiTyMM € OIHUMM 3 OCHOBHMX B'SDKY4MX Marepiais
Cy4acHOI JOPOXHBO-OyAiBeIbHOI Taly3i. 3 YacoM, BHACTIAOK 3HOCY UM IIOTOTHWIX
yMOB, OiTymMM MOXyTb BTpadaTy CBOI BJIACTVMBOCT, IO HPU3BOAUTH O
HIOIIIKOIKEHHS JOPOXXHBOTO ITOJIOTHA. ToMy, OiTyMm mimmaroTe MommdikyBaHHIO,

100 MOKpAIIUTY IX eKCIUTyaTalliliHi BJIaCTMBOCTI.

OCHOBHUI 3MicT

Momudikariss 6iTyMy Mae BaX<IMBe 3HAUeHHS VIS IIIBWINEHHS SKOCTI
OOPOKHBOTO ITOKPUTTS, 3HIDKEHHSI BUTpaT Ha VI0T0 eKCIUIyaTallifo Ta MiATPUMKY,
30UIBIIIEHHS TePMiHY eKCIUIyaTallii JOpir Ta 3SMeHIIIeHHS BIUIVBY OyAiBHMIITBA TOpir
Ha HaBKOJIVIITTHE CEPeIOBUITIE.

B mawmivi poboti ommcaHO BIUIMB TpWBAJIOCTI MommdikyBaHHA OiTymy
MOHOITEpOKCVIHOIO HoXigHo0 entokcuaHoi cmorm EJ1-24 (PO). BinOysartocs ximiuxe
MonudikysaaHsa B'sokydoro PO, sgKe MIiCTWIO y CBOII CTPYKTypi dparmMeHTH
MaJIeTHOBOTO aHTinpuay (MB).

PiBasang B3aemomiit MB 3 PO MmaTuMe Takwmvi BUTIISII;
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HocimxeHo BIUIMB TpuBasiocTi MoaudiKyBaHHS Ha IeHeTpatlifo 3a 25 °C Ta
TeMIlepaTypy po3M sikireHH: 6iTymy. MB omep>xanmit mpm BMicti MA 2 % Mac. i 3a
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170 °C Ta 1 rog. Monudixysarusa poBonwm 3a Temmeparypu 130°C Ta KiytbkocTi
PO 2 % mac. Ha MaseiHi3oBaHMM OiTyM, BIiponioBX 1, 2, 4, 6 Ta 8 roz.
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TpuBamicts mporecy, rox
@ Temnepatypa po3m'skieHHs, °C [enerpanis 3a 25 °C, 0,1 nMmm

Puc. 1 Bryus TpuBasiocTi MommdikyBaHHs Ha neHeTparttifo 3a 25 °C ta

TeMIlepaTypy po3M SKIIIeHHs Ofep>KaHVX IPOAyKTiB

Ha pwuc. 1 mokasaHo, IO 3i 30UIBIIEHHAM TPUBaJIOCTI MOAMMIKyBaHHS
TeMIlepaTypa pO3M KIIeHHS 3pOocTac He3HA4HHO, a IleHeTpamis 3a 25 °C
3MeHIITy€eThCsl, Y nopiBHsAHHI 3 MB. Bpaxosyroun ani pesysbTaTi, MOXHa 3po0UTH
BVCHOBOK, ITI0 TaHMI MOAMQIKOBaHMII OiTYyM BOJIOIi€ OiNIBIIOIO TEIUIOCTIVIKICTIO,

nopiHsHHI 3 HeMmommdikoBaHuM. Harsue — 3HaueHH:A

TeMIlepaTypu
posm’skimenHs  (52.0 °C)

Ta ONTMMa/JlbHE 3HaueHHsS IleHeTpallii (52 1MM)
CIIoCTepiraeMo 3a TpuBasIocTi MonaudikysanHs 1-2 rof,.

BucHoBkm

HocItimkeHOo BIUIMB TpUBAJIOCTI MOIMMiKyBaHHS MaslelHi30BaHOTO OiTYyMy
MOHOIIEPOKCMIHOIO IIOXigHOIO emokcuaHol cmonu EJI-24. BcraHoBiieHo, 110
ONTVMAJIBHOIO TpuBaJIicTIO MoaudikysanHs € 1-2 rox. Opepxani GiTymu 3a Taxoi
TpuBasiocTi MoaMdiKyBaHHSA MalOTh Kpallly TeIUIOCTIVIKiCTh, sKa [O3BOJIAE X

30epiraTyt cBOi BJIACTVMBOCTI P BUCOKMX TeMIlepaTypax eKCIUTyaTallil TOpoXKHBOTO
ITOKPWTTAL.
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Application of Natural Clinoptilolite for Cleaning the
Soil from Oil

Stanislav Hrynyshyn, Zenovii Znak
Lviv Polytechnic National University

E-mail: ! stanislav.o.hrynyshyn@Ilpnu.ua

Intrduction

Oil spills of various scales mostly occur during its extraction and
transportation, to a lesser extent during processing. This causes pollution of soils,
roads and railways and very often, as a result, natural waters. Practically the only
method of effective localization and liquidation of oil spills is the use of sorption
processes. As sorbents, activated carbon, cotton, expanded polystyrene, products of
processing of vegetable raw materials, for example, sunflower, are used. oil spills of
various scales occur. Therefore, the use of cheap natural materials, the significant
resources of which are concentrated in Ukraine, is of great interest. Such materials
include natural aluminosilicates, in particular, different types of clay and zeolites,
including clinoptilolite. It is also known that various types of bacteria that contribute
to the biodegradation of oil and oil products are easily immobilized on clinoptilolite.
Therefore, it was important to establish the sorption properties of clinoptilolite with
respect to oil.

Main material

Different fractions of clinoptilolite (equivalent diameter of 0.175, 0.375, 0.750,
1.250 and 1.750 mm) and oil from the Boryslav field (Lviv region) were used in the
research. In the research, the situation was modeled when, in order to eliminate oil
spills, crushed zeolite is applied to a contaminated surface. Therefore, zeolite samples
were placed in cylindrical cartridges - glass tubes that were immersed in oil. The
height of the zeolite layer in the tube was about 150 mm, the depth of immersion in
oil was 151 mm. The research was carried out at a temperature of 251 °C. The
height and nature of the colored zeolite layer caused by the upward movement of oil
through this layer, as well as the change in the mass of sorbed oil, which was used to
calculate the dynamic capacity of clinoptilolite, were periodically recorded.

Qil sorption by clinoptilolite begins almost immediately after the cartridge is
immersed in oil. At the same time, no monotonic dependence of the speed of
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movement of the colored layer on the equivalent diameter of the clinoptilolite
particles was found.

During oil absorption, the color intensity of different layers of clinoptilolite
changes. If at the very beginning of the sorption process (1-2 hours) the colored layer
was practically black, then a lighter layer appeared above the black layer as the total
height of the colored layer increased. This was due to the fact that oil is multi-fraction.
Sorption of the lighter fractions occurred faster due to their lower viscosity. It can be
predicted that these lighter fractions served as a kind of solvent (eluent) for the
heavier ones, which facilitated their movement through the clinoptilolite layer. The
maximum speed of movement of the colored layer was recorded for the fraction with
an average size of 0.175; 0.375 and 0.750 mm. At the same time, the light layer moved
much faster than the dark (black) layer. For fractions with an equivalent diameter of
1,250 and 1,750 mm, no stratification of oil fractions was observed. This can be
explained by the fact that with an increase in the diameter of the particles, the
diffusion of lighter oil fractions into the internal volume of the particles took place.
Heavier fractions probably do not diffuse into the particles. Therefore, lighter
fractions do not play the role of a solvent for heavier ones.

The total mass of absorbed oil naturally depended on the equivalent diameter
of clinoptilolite particles: the increase in the mass of absorbed oil is practically linear
with the decrease of the equivalent diameter of particles. At the same time, the
integral sorption capacity of clinoptilolite depended little on the equivalent diameter
of clinoptilolite particles. Yes, it was in the range of 0.5...0.7 g/cm3; moreover, no clear
dependence on the fractional composition of zeolite was found. This is probably due
to the fact that the height of the colored zeolite layer (and, therefore, the mass of
clinoptilolite that absorbed oil) is greater, the smaller the zeolite fraction.

It is shown that the preliminary thermal activation of natural clinoptilolite at a
temperature of 100 °C does not contribute to an increase in its sorption capacity. Such
somewhat unexpected results are probably due to the presence of small impurities of
water in the oil, which contribute to its diffusion into the zeolite, which contains
moisture. However, this effect requires further research.

Conclusions

The high efficiency of natural clinoptilolite as a sorbent of oil, and therefore
of oil products, has been established. Therefore, clinoptilolite of different fractions
can be used for localization of oil spills on hard surfaces and for cleaning soils. Based
on the results obtained, we can recommend the main ways to use natural
clinoptilolite: dispersed - to eliminate fresh oil spills, while coarse - for old spills, in
particular, to clean the rubble of the railway.
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Introduction

When saying biodiesel (BD) fatty acid methyl esters (FAME) are usually
implies. Utilization of alcohols, another than methanol, is out of industrial scale, since
methanol is the cheapest and possesses technological advantages comparing with
alternatives, namely ethanol. Ukraine is probably single country in the world, having
the separate standard (DSTU 7178) for fatty acid ethyl esters (FAEE) alongside with
DSTU 6081 for FAME. But BD industry in Ukraine is practically absent today. The
wideworld experience demonstrates, that it cannot be arose from nowhere without
introduction of relevant state supporting policies. Current report aims to highlight
the recent years developments in the Ukrainian biodiesel field, as well the results of
related issues investigations, carried out in in V.P. Kukhar IBOPC of NASU.

Main part

Ukrainian state policies in field of alternative transport fuels during last
decade, and especially after 24.02.2022, clearly demonstrate, that BD issues are far
away from actual agenda. This applies both FAME and other alternatives.

From technological point of view, traditional way of BD production via
alkaline-catalyzed transesterification of vegetable oils is more complicated in case of
FAEE. Existing complications of the process are overcome by using of potassium
ethoxide as high-effective alkaline catalyst, producing in original patent-pending
way, carrying out transesterification at chosen set of reaction conditions and vacuum
distillation as the final purification step. This altogether allows to produce high-
quality ethanol-based BD, meeting requirements of Ukrainian and international
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normatives, from wide range of oil feedstock of various quality. Regarding the latter,
rapeseed oil is among the most preferable options. On the other hand, wasted frying
oils are superior from the sustainability point of view. But availability of such
feedstock is quite limited, especially during large-scale war, and more complicated
BD downstream processing may be needed. In practice, when some interest in the
production of biodiesel arose, it is usually about the processing of sunflower oil,
which most widely available local vegetable oil.

FAEE possess only some minor technical advantages (better low-
temperature and anti-wear properties, slightly higher energy capacity) as BD
comparing with FAME. Usually, the superiority of ethanol-based biodiesel is
grounded from the prospects of sustainably and biorenewability. In our local context
ethanol as reagent for BD production is especially attractive due to the existing of
both the large-scale industrial facilities and high availability of agricultural feedstock
supplies. But in practice ethanol-based biodiesel, as well as traditional FAME, cannot
compete with fossil diesel in economical terms.

As for the engine performance of BD (both FAEE and FAME), it is slightly
inferior to the traditional diesel fuel due to around 10 % Oxygen content in BD. As
usually, best engines performance and lowest harmful engine emissions are mutually
excluded things. Some negative effects of BD for engine performance may be
noticeable with a large fraction of BD in the fuel mixtures.

When utilizing 7-30 % vol. BD blends (according to DSTU 8695), such
effects is quite limited.

Conclusions

Overall perspectives of ethyl esters production and utilization as fully
domestics Ukrainian biodiesel are first of all limited by lack of relevant state policies,
like the requiriments for mandatory BD blendind with diesel, while technical
obstacles of FAEE production can be overcome.
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71 TIoKpallleHHs aAre3iiHMX BIacTMBOCTEV KyMapOH-iHAeHOBOI CMOJIN SIK
MoznmdikaTopa mOpoXkHiX HadTOBMX OITyMiB B T10T0 CTPYKTYpy Ha CTafii CMHTe3y
Oysio BBemeHO KapOasort. i1 1poro KapOKaTiOHHOO KOOJIIroMepm3aIii€io 3 By3bKol
KyMapoH-iHeHoBOI pakiiii (Mexi BukumanHg - 140-190 °C) 3a mpucyTHOCTI
kapbasosty Ta Katanizaropa TiCly Oyiio orpmmanHO KymapoH-iHIeH-KapOa3obHYy
cmony (KIKC). MommndikoBaHi Helo mopoxHi HadTOBI OiTyMM BOJIODUINM 3HAYHO
KpaIIyMM afre3irtHIMM BIaCTUBOCTSIMY, 30KpeMa, 3UelUIeHHsM 3 TIOBepXHeIo CKIa i

KaM' SIHOTO MaTepiainy (1rebeHro).
OcHOBHUII 3MicT

HactymHmMm erarioM [ocrmimkeHb Oysio ofepXaHHsS Ta BUIIPOOyBaHHS
acanpTobeTOHHOI CyMilli i BIITIOBIIHO KiHIIEBOrO IIOKPUTTS — acdaIbTOOETOHY,
oTpMMaHMX Ha oOcHOBi Oitymy, wmomudikosanoro KIKC. [Ins 1mporo
BUKOPVICTOBYBaJIM HOPOXHiN HadpToBum 6itym mapkm BHJI 70/100, 3puuaramit i

moznudikosanmiz 1,0 % Mac. KyMapoH-iHIeH-KapOa30IbHOI CMOJIL.

Cxitap acdabToOeTOHHOI CyMillli HaBemeHMIT B TaOsvLi 1.

Tabauysa 1
Cxiazt acdanbToOeTOHHOT cyMirtti
Marepiar oo, 4 v
ebixe dp. 15-20 MM 5,0
Ile6ine dp. 10-15 mm 15,0
ebire dp. 15-10 Mm 20,0
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IIpodobsxerna maba. 1

ITTebenesn Bincis dp. 0,63-5 MM 32,0
ITe6ernesni Bincis dp. 0,071-0,63 MM 18,0
MiHepaTbHWVI TOPOITIOK BarmHAKOBUI (Mapkyu MIT I) 10,0
Pasom 100,00
bitym BHJI, 70/100
abo 6,5
bitym BH]T, 70/100 + 1,0 % mac. KIKC
B Tabmui 2 HaBemeHO i3mMKO-MexaHIUHI BJIACTMBOCTI OTPUMAHMX
acdanproberonis mapkn ACI Op I A -HIT.I.
Tabauysa 2
disuko-MexaHiuHi By1acTuBocTi acdanprodeToniB Mmapkm ACI. Jp I11.A.HIT.I
3HadyeHHs TOKa3HMKa JJIA
1\;_) Hassa HoKasHIKa acdapTobeTOHY 3 E:THyMc;l(\;I -
3/
BH170/100 +1,0 ‘;?Mac/. KIKC
1 Cepenrs rycTusa, r/ cm? 2,35 2,38
2 Bomonacuuenns, % 3a 06’eMom 1,1 0,65
I'panuira minHoOCTi pu ctucky, MI1a,
3 3a TeMIIepaTypu:
20°C 44 5,2
50 °C 2,3 2,4
BucHOBKM

AHaji3 excrepuMeHTa/IbHVX AaHMX, HaBedeHMX B TalOjl. 2, MOKasye, IIO

MoamdikyBaHHs OpoXkHBOro HadToBOro 6iTrymy Mapkwm BHJI 70/100 xymapoH-

iHgeH-Kapba30IpHOI0 cMOJI0I0 B KiytbKocTi 1,0 % Mac. mokpariye di3nKo-MexaHiuHi

BiiactuBocTi acdanbrodetrony mapkm ACI.Op.I.A HILIL IlopiBHHO 3 BuXimHUM

OiTyMOM IOKpaIIyIOThCSl ITOKa3HMKV BOAOHACHUYEHHS Ta TPaHMII MIITHOCTI IIpu

ctucky 3a TemmepaTypu 20 °C. Taxum edeKT cBimumMTh IIpo Kpallli afresiiHi

BJIACTMBOCTI MonmdiKoBaHOTO

HeMmoaudikoBaHOTO.

rapsa4oro

acdaipTobeTOHY

BIITHOCHO
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Intrduction

During the thermal conversion of coal, a large amount of ash and slag waste
is generated. The ashes of Ukrainian coals contain significant amounts of silicon,
aluminum, iron, calcium and (in the form of trace elements) about 70 valuable
elements (zinc, germanium, vanadium, lead, etc.). The development of a scheme for
extracting valuable elements and obtaining final products will improve the efficiency
of complex coal conversion, expand the natural resource base and eliminate the

adverse environmental consequences of using and converting coal.
Main material

Some of the trace elements contained in coal are of industrial interest
(germanium, molybdenum, lead, zinc, etc.), while others (or the same ones) have a
harmful effect on the environment during coal conversion and are biologically active
(Mn, Mo, Se, Co, Ni, V, Hg, As, etc.). In addition, these trace elements can
significantly affect the behavior of the organic part of coal and its conversion
products while converting. Therefore, the content of trace elements must be taken
into account when developing and choosing modes of coal conversion.

The thermodynamic analysis of the process of high-temperature coal
gasification (1700-2000 °C) has been carried out. During high-temperature
gasification of coal, slags are formed as a melt and fly ash. Those are carried out from
high-temperature zones in the form of fine particles together with gaseous products
and are captured after cooling of the latter. It has been established that gaseous
compounds of Ge, Mo, Pb, Hg, As, F, Li and some other trace elements are formed in
the high temperature zone. It follows from the data obtained that during coal
gasification, most trace elements form gaseous compounds as oxides and sulfides.
The degree of transition to the gaseous phase for fluorine, lead and arsenic is 99%.
For mercury, molybdenum, and vanadium, the degree of transition to the gaseous
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phase is 69%, 74.6%, and 94%, respectively. The temperature of the maximum
transition to the gaseous phase is not the same for various elements. For example, it
is 1500-1600 °C for molybdenum, and it is 1200-1250 °C for germanium. Titanium and
zirconium almost do not form gaseous compounds and pass into liquid slag in the
form of organic compounds of these elements.

Trace elements are mainly removed by gaseous gasification products, in
which they are included. As the gases cool, most of the trace elements again pass into
condensed phases. Trace element compounds mainly do not form their own particles,
but condense on fly ash particles with the size 2-15 microns (gallium, molybdenum,
germanium). The condensation process occurs with the formation of germanates,
molybdates and other similar compounds. A significantly smaller number of trace
elements that form gaseous compounds in the high temperature zone do not pass
into condensed phases (or do not precipitate on fly ash particles) at temperatures
above and equal to 150-200 °C (for example, fluorine, mercury).

The distribution of some trace elements between slag and fly ash during
gasification is shown in Table 1.

Table 1
Content As Pb \Y% Li Sr Mo | Ti Ge Ba Zr
in fly ash
inflyash 8/t | 00 | 708 | 243 | 554 | 2108 | 46 | 0.005 1088 |39717| 17
of fly ash

“;Slag’ 8/tof | o5l 03 | 075 | 09 | 40 | 08 3258 | 54 | 15 | 245
slag

Conclusions

The results show that during high-temperature coal gasification, slag is
depleted in such elements as germanium, lead, arsenic, molybdenum, mercury, while
others are distributed almost evenly between slag and fly ash. The presence of high
concentrations in fly ash allows us to consider fly ash as an associated concentrate of
valuable elements and noble metals. The development of a scheme for extracting
valuable elements and obtaining end products will improve the efficiency of complex
coal conversion. In addition, the extraction of trace elements will reduce the
environmental impact of thermal conversion of coal.
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Introduction

Expanding the raw material base of the motor fuel production process is
a key task for the oil refining industry of Ukraine. This first of all is dictated by two
interrelated conditions: the shortage of own hydrocarbon raw materials and the
constantly growing demand for motor fuel. In addition, the requirements for the
environmental friendliness of motor fuels are becoming increasingly strict. This is
especially true of sulfur content. Today, the researches of many scientific teams
working in Ukraine are aimed at solving this problem in a timely manner.

Main material

It is known that today's automobile gasoline produced at oil refineries
consists of a mixture of straight-run gasoline, catalytic reforming gasoline, and
cracked gasoline, with the addition of alkylate, isomerizate, and additives. Thus, the
composition of gasoline used in the countries of the European Union in recent years
contains up to 50% of catalytic reforming gasoline, up to 30% of catalytic cracking
gasoline, and up to 20% total alkylate and isomerizate. At the same time, catalytic
reforming and cracking are energy-intensive complex secondary thermocatalytic
processes of processing hydrocarbon raw materials (oil or gas condensate). Their
implementation requires sophisticated technological equipment, the use of valuable
catalysts and sufficiently deeply purified raw materials (with a sulfur content of up
to 0.05%). Only large oil refining enterprises that have a constant, uninterrupted
supply of hydrocarbon raw materials can build a technological chain of gasoline
production using the products of these processes. With this in mind, we note that the
majority (up to 80%) of oil refining enterprises in Ukraine are represented by
refineries capable of producing only straight-run gasoline fractions - the basis for the
production of commercial automobile gasoline. It is not possible to use this base in
the production of commercial gasoline without adding components characterized by
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high detonation resistance (octane number) - reforming and catalytic cracking
gasolines, only with the use of additives.

This urgent problem can be solved by a component that can be obtained by
catalytic pyrolysis of secondary polymer raw materials. The use of secondary raw
materials in the production processes of components of various types of fuels is the
subject of research by many scientists. Todayi, it is the cheapest raw material that can
be involved in the production of fuels. In addition, its sulfur content is no more than
300 ppm, which does not require additional purification of its processing products.

Usually, catalytic pyrolysis of secondary polymer raw materials is carried out
in reactor-type apparatuses, which are hollow apparatuses of a cylindrical shape.
In the inner space of the device there is a nozzle filled with a catalyst, for example
zeolite. When we carried out catalytic pyrolysis of waste products made of high-
density polyethylene (HDPE) and polypropylene (PP) at a temperature of 420-450 °C
and a pressure of 0.5-1.0 MPa, a fraction with a boiling point of 35-180 °C was
obtained. This fraction in its composition and properties was similar to gasoline
obtained by catalytic cracking of petroleum raw materials. That is, the content of
aromatic substances in it - 18-20%, unsaturated hydrocarbons - 25-33%, sulfur up to
20 ppm. Resistance to detonation was at the level of 90-92 units. The high resistance
to detonation of the obtained fraction is due to a rather high content of aromatic and
unsaturated carbohydrates.

Commercial automobile gasoline can be obtained by compounding the
fraction obtained by catalytic pyrolysis technology with straight-run gasoline
fractions, alkylate, isomerizate, and additives. Moreover, during the catalytic
pyrolysis of secondary polymer raw materials on ordinary zeolite, it is possible to
obtain a component that will allow obtaining commercial gasoline with an
environmental safety class not lower than the Euro-4 level. When catalytic pyrolysis
is carried out on modified zeolite, it is possible to obtain a Euro-5 gasoline
component.

Conclusions

The use of secondary polymer raw materials in the production technology of
commercial automobile gasoline allows to reduce the percentage of involvement of
reforming and catalytic cracking gasolines - valuable components with high
resistance to detonation. In this case, the main technology of polymer raw material
processing is catalytic pyrolysis on zeolite catalysts. The described approach makes
it possible to increase the volume of gasoline production, which is a very urgent task
today.
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B poboti mociimkeno mpoOiieMy 3HeBopHeHH:sI byrpysaTiBcbkoi HadTh
(OxTnpeekmt  pavion, Cymcpbka 001,  YKpaiHa) HadTOpO3UMHHMUMMU
meeMmysibraTopaMu. Po3po0sieHO KOMIIO3MII KOHIIEHTPATiB  JleeMyJIbraTopis,
TocmipkeHi ixHI ¢ismKo-XiMiuHI XapaKTepuCTUKN. BcTaHOBIIEHO, IO HaMOUIBII
ZleeMyJIbI'yIO4i BJIACTMBOCTI IIPOSIBWIM AeeMyJIbraTopy Ha OCHOBi KOIIOJIiMepiB
OKCWUJIiB eTwIeHy Ta IpOIIjleHy, a [ofaBaHHS ra30BOro KOHIeHCaTy B KiJIbKOCTI
20 % mo HadTM cHpmse 3HAYHOMY MiIBUINEHHIO CTyTIeHs 3HeBOJHEHHS Ta
3HecosleHHs HadpTu byrpyBsartiBcbkoro pogosuina.

OcHOBHa YacTMHA

Y crpykTypi 3amaciB BYITIEBOOHIB TIIOCTilTHO 3OUIBIIYE€THCS YacTKa
BaXKOBMIOOYBHMX 3allaciB, OCBOEHHS SKMX B Cy4YacHMX EKOHOMIYHMX YMOBaXx
OB si3aHe 3i 3HauHMMM iHBecTHIIisIMU. B YKpaiHi obcsar Takmx 3amaciB 3a oCTaHHIN
30-piunvt mrepiort 30UIBIIMBCS MavDke BTPUYL Ta HepeBuUIMB 68 % Bif 3arajibHMX
3amaci. OkpiM mpobreM 3 BUMAOOYTKOM Ta TPaHCIOPTYBaHHSAM BaXkKol HadTw,
icHyIoTH IIpOOJIEMM 1i HepepoOKM, IOB's3aHi 31 CKIAJHICTIO IIITOTOBKM, a caMe
3HeBOJIHEeHH: i 3HecoJIeHHs. 3HeBOIHeHHs HaTU TI0JIITae y pyViHYBaHHI eMyJIbCii
Ta BUOAJIeHHI 3 Hel IDIaCTOBOI BOAM Pa3oM 3 OCHOBHOIO MacOIO COJIEVI Ta MexXaHIYHMX
JOMIIITIOK. 3rigHO 3 Cy4acHMMI BUMOTaMM y HadTi, III0 HagXOOWUTh Ha IIepPBUHHY
IepepoOKy, BMIcCT corert He Mae mepesumnysatu 3 wmr/mn, sogu - 0,2 % 00.
IToBHOLIIHHOMY IpoOllecy 3HEBOJHEHHs IIepelIKO/PKae IIABMINeHMII BMicT
MeXaHiYHMX JOMIIIIOK Ta cTabili3zaTopiB y ByIJIeBOIHEeBill CPOBIHI.

)11 pyViHyBaHHS eMyJIbCill 3aCTOCOBYIOTh ITOBEpXHeBO-aKTMBHI PEUOBVHU -
IeeMyJIbraTOpV, BUTpaTa SIKVX CTaHOBUTE 10 50 T/ T Hadp TV 11 3a/1eXXUTh Bi mpupoan
HadTy, CTymeHs 1 MiOrOTOBKM Ha IIPOMMCIL Ta TeXHOJIOTiYHOIO pPeXuMy

3HEeCOJIEeHH.
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BimoMumt IMpOKMIT acOPTMMEHT pedOBMH, IO BUKOPWCTOBYIOTh SIK
IeeMyJIbraTOpU B IIpollecax 3HEeBOIHEHHS Ta 3HECOJIEHHS, i TOMy BaskJIMBVM € BUOip
cepen; HIIX e(peKTMBHOTIO AeeMyJIbraTopa I ITleBHOI Had TV Ta KOHKPETHMX YMOB 1l
migroroky. OpHak, OUIBIICTE AeeMyJIbraTopiB € eQeKTMBHUMM JIMIe IIpu
PYVIHYBaHHI eMyJIbCili eBHMX TuIliB. ToMy axkTyaslbHOIO € Tfbip AeemysibraTopa
VIS PYVIHYBaHHS eMYJIbCivi BasKKVIX BVICOKOB SI3KMX Ha(T.

byrpysariscbka HadTa, 4Ky BUKOPUCTOBYBaIM A JIOCIIKeHBb, Masla
rycruay 935 kr/M™3, BMmicT Bomm - 18 % 00, BmicT xmopwmcTix coment — 960 mr/mm3,
KOKCVBHICTP - 3,5 %. [1)11 3HeBOmHeHHs OyyIM B3STi HeeMyJIbraTopy BUPOOHMUIITBA
dipmu Clariant  (IIermapist) B ximpkocti 10 mITyK, $Ki gBIsSUIM  CODOOIO
aMiHOaJIKOKCMIaTH, OJIOKKOIOIiMepy OKCHIB eTWIeHy Ta IIPOIJIeHY B MeTaHOJI
abo OKcHaIKiIbOBaHI CMOJIN Y BUCOKOKMIDISTYMX BYIJIeBOnHIX. aHi meeMyspraropu
3MilllyBaJIM B Pi3HMX MpPOIOPLIsX, B pe3ysbrari ogepXam 17 KoMIo3miin
IeeMyJIbraTopiB. SIK PO3UMHHMK BMKOPWCTOBYBAJIVM COJIBBEHT Ta i30IIPOIIIOBWN
CIIVIPT.

[y 3MeHmieHHs Ba3KocTi HadT Ta 3abesnedeHHS  eheKTMBHOIO
3HEBOIHEHH: OyJIo IIpoBelleHO pOo3pilkeHHS HadTV KOHIEHCATOM BaKKMM Ta30BVIM
crabuteHvM (KBI'C) B xiytbkocti 10 Ta 20 %. Homasanma BKI'C mopumen copwarn
3MEHIIIEHHIO 1X B I3KOCTi Ta ITOJIeTTITyBaTV 3HEBOITHEHHS Ta 3HECOJIEHH.

3pasok Hadpi 06'emom 100 MIT 3aBaHTa KBV B EKCTPAKTOP, OOTIATHAHVIV BOIISTHOIO
COPOYKOIO. B ekcrpakTopi 3a JOIMOMOroro TepMocTaTa MmigrpymMysam Temriepatypy 50, 60 Ta
70 °C. ITpobv eMyJIEcil BUTpVMyBa/V IIpV 3afjaHiil TeMriepatypi mmporsaroM 15 xs. Ilotim
MIKpOITITeTKOIO TofIaBajIi KOMIIO3MIIO AeeMysibratopa B Kitekocti 250 Ta 500 ppm, mic
repeMilllyBaHHsI eMYJIbCiIo 3ayIVIasv BificroroBatvics 1 rop,

Y pesyibTati BcTaHOBJIEHO, IO IIpM fAodasBaHHI 250 ppm  KOMITO3WITT
meemynbraropis, mpu Temmeparypi 50 °C ta 10 % rasosoro KOHIEHcaTy, CTYIIiHbB
3HEBOITHEHHS BCiX KOMITO3MIIIVI JleeMyJIbraTopiB cTaHOBWMB Bin 32,6% mo 35,2 %. Ilpu
36uTBIIeH] TemmiepaTypu 1o 60 °C BuTpari Kommosuiiin geemysbraropis go 500 ppm
CTYIIHb 3HeBOIHEHH: 30UTbIIyeThCs opsaka Ha 10 %. ITpu HacTyrHOMY 30UTRITIeHHI
TeMrieparypu Ipottecy mo 70 °C crymiHb 3HeBOIHeHHs 30UIbImMBCA A0 68,2- 75,0 %.
36itpirenHs kitbkocti KBI'C o 20 % 36imermoto crymias 3HeBomHeHH: 110 93,8-94,5 %.

BvicHOBKM

BcranosiieHo, 1o HavIKpaiuii JieeMyJIbraTop [jisi 3HeBOJHeHHS HadTu
byrpysaTiBcbkoro popmomiiia OyB TOVI, B OCHOBi sIKOro Oyim OJIOKKOIIO/IiMepn
OKCH/IiB eTWIeHy Ta IIpOMiJleHy, CTYIiHb 3HEBOJHEHHS TaKOro JieeMyJIbraropa
cragoBuB 93,8-94,5 %. HamedexrmBHimi ymosu mporiecy - Temmeparypa 70 °C,
BuTparta feemyspraropa 500 ppm npwm momasanHi 20% TrasoBoro KOHfEHCATy 10
HadTOBOI eMyJIkCi.
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3a rporHo3amu IIpoBigHMX ¢axiBLiiB 3 BTOPVHHOIO IlepepoOsIeHHs BiIX0/1iB
mignpuemcrBa Kzans Maffei Extrusion K. @. Ilenen Ta YHiBepcurery Jlembrina
(ImctuTyT TwIacTMac i eKOHOMIKM 3aMKHeHoOro Imkiy, M. ['anHOBep, HiMewunHa)
npod. X.-V. Exppeca B Hanbmvk4oMy MariOyTHBOMY BCi IIPOMUCIIOBI Ta 0Oy TOBi
Bigxomy OymyTh edeKTMBHO IepepoOIATHCh B paMKaxX eKOHOMIKM 3aMKHEHOTO
LMKy /IMPKYJIIpHOI eKOHOMiKM y iHmm 3aTpeOyBaHi IIPOAYKTM 3 METOIO IX
IIOBTOPHOTO Ta edeKTMBHOro BUKOpMcTaHH:. Harosomyerscs, mo mpobieMa
HepepoOJIeHHS BiAXOMIiB Mallepy, CKjla Ta MeTajliB B paMKax eKOHOMIKM 3aMKHEHVIX
TeXHOJIOTIYHMX IMKJIB Ha ChOTO[HI BUpillleHa 1 Marbke HidMM He IIOCTYIIa€ThCs
TeXHOJIOTisIM 1X MepBUHHOTO BMpoOHMIITBA. Hapasi y criBpoOiTHMIITBI Ha3BaHMX
iHcTUTYLII po3pobiseThes KoHmemntisi Edelweiss 3 BropmHHOrO mepepobiieHH:
IUIaCTMYHMX BIOXOAIB, IO BiAIlOBiJa€e OCHOBHMM IIpMHIMIIAM €KOHOMIKM

3aMKHEHOTO HIMKITY.
PesynpTaTit mociigkeHb

ITpoTsAroM TpuBajoro TepMiHy HaMy IIPOBOAWINCH HAYKOBi JOCIIKeHHSIs
3 XIMIYHOTO BWIyYeHHsI KOPWCHMX KOMIIOHEHTIB i3 BTOPWMHHOI ITPOMMCIIOBOI
CHIPOBVHWY, IO OynaM TMOB'$3aHi 3 aKTyadpHMMM IIpoOsieMaMy eHepro- Ta
pecypcosbepirarounx TexHosorivt. Tak, Hamu orpwumMani Metasi-xermat Cu (II) Ha
ocHOBi N-, O-, S-BMiCHMX OpraHiYHMX JIiraHAiB (Tioaminis, miankinguriokapbamartis,
OiQJIKUIUTIOKCAHTOTeHATiB) 3 IIOHaIBIIMM IX MOCIIIDKEHHSAM 4K OHATKIB [0
imgycrpianpaMXx omvs 1-20A, I-40A B xoHmeHTpanisax 0,1—5,0 % mac. BcraHoBeHo,
IO  eKCIUTyaTalliiHi ~ XapaKTepUCTUKM  TaKUX  MaCTWIBHUX  KOMIIO3WIIiM
MePEeBUIIYIOTh «UMCTi» OIMBYM 3a aHTMQPVKIIMHMMYI BlIacTuBocTsIMU B 1,2—1,9
pasy, a 3a TPOTU3HOIITYBaJIBHUMU — B 2,3 —7,5 pasu.

HocrtimkeHo mepepoOieHHs ITOJIiIMEPHIX BiIXOMiB (IOJTieTIIeHy BUCOKOI Ta
HU3BbKOT IITBHOCTI, HOJILIIpOIiIeny, ABC-1mtacTuky) MeTOI0M
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HM3bKOTEeMIIepaTyPHOIO MipoJIi3y B ajJbTepHATWBHI JDKeperla eHeprii: ImiposisHy
pinuHy, rasoBy cymimr ta nipoxap6os. [Tpu 11boMy, mipokapOOH BUKOPUCTaHWI SIK
edeKTVBHIIT HAIIOBHIOBAY IUIACTMYHMX MacCTWI CIIelliaJlbHOTO IIpWM3HaYeHHs.
IEmmMM  KOMIIOHEHTOM  IUIACTMYHWMX  MacTwI, 1o 3a0eslledyBaB  BWMCOKI
HNPOTU3HOIIYBaJIbHI Ta aHTUPUKIIVHI BIacTMBoCcTi, OyB miankimguriokapbamar
Cu (II). OcranHiv oTpMMaHWMIT IIPY KOMIUIEKCHOMY ITepepoOsIeHHi BifXomiB pisHMX
BUPOOHMIITB, 0 BKIOYae Hekiipka nyiiis (I—III), iHTerpoBaHMx B 3arajbHY
TeXHOJIOTII0 OTPMMAHHA KiHIIeBOro TexHigHOro mpomykry. Lli mmxym ob6’emmye
BUKOPVCTaHHS pereHepOBaHOIO HaMM Bi[lIpallbOBaHOTO CYMIIIIeBOIO COpPOeHTY
BUpOOHMIITBA 0e€3aJIKOrOJIbHMX HAalloiB, IO MICTUTh aKTMBOBaHe BYTUDIS Ta
Kizermsryp (AB + K).

KomrutekcHuit minxim mepepoOrieHHST HIPOMMCIIOBMIX BiIXOAiB  pisHMX
BMPOOHMIITB BKJIIOUAE TaKi TEXHOJIOTIUHI orepariii:

- peareHTHe HepepobsIeHHs HENPUIATHMX A0 3aCTOCYBaHHS ITeCTUIIVIHMX
Hperaparis i3 KJ1acy IoXigHMX OeH30VHOT KMCJIOTY 3 BUKOPVICTAHHSM Ha 3aK/II0YHIN
cTafmii pereHepoBaHOro cyMimesoro copberry (AB+K) miz swiydeHns
TiaskiyTaMoHieBot comi (MKt I);

- oumieHHs OeH30JIbHOI (PPaKIil KOKCOXIMIUHMX BUPOOHMIITB, O CKIIA/LY
SIKOI BXOIUTD CipKOBYIJIeIlb, 3 yTBOPEeHHSM Ha IOBepXxHi MoandikoBaHOro y 1ukii I
copbenty (AB + K) mieTwimuriokapbomaTa Kaslifo, Ta HACTYIIHOrO COPOLiIHOIO
OUMITIEHHS TaJIbBAHOCTOKIB, 1110 MicTsTe Cu?t-ionm (II), 3 YTBOPEHHAM Ha ITIOBepXHi
copbenty Oic-(mieTwiauriokapbomaTo)xkynpymy (II) (rvot II);

- orpumMaHHs HoBUX C, S, N-BMicHUX IUIaCTMYHUX MacTWI, 110 CKJIaAy SIKMX
BXOIWIa pereHeposaHa iHaycTpiasiba onmBa MI'E-46B, cywmimesurn copbeHT i3
copboBanmMm Ha vioro moepxHi [(C2Hs)>2NC(=5)S]oCu, mipokap6oH - HIpomyKT
HU3BKOTEMITepaTyPHOro Hiposiisy nosimMepHmx Binxomis (myxt III).

Pospobiteni C, S, N-BMicHI IUTacTMYHI MacTwIa IIPOVIIUIM BUIIPOOyBaHS y
BUPOOHIMYNIX YMOBax I 3MallyBaHHS YOTUPUPSIKOBUX BaJIKOBUX ITiIIIVITHUKIB.
Ix MOXHa BUMKOpWCTOBYBaTM B MeTalyprii (BMCOKOTEMIIEpaTypHa IITaMIIOBKa
MeTaJIy priviHIX BUPOOiB 3 YOPHMX Ta KOJILOPOBVIX MeTaJIiB), TYMOBiVI Ta OJIiMepHin
MPOMVCIIOBOCTI (Ba)KKOHaBaHTa)KeHi BaJIbIli), MaIIMHOOYIIBHIV, TipHMYOHO0YBHi

(pOTMKOBI HIiNIIMITHMKY TPaHCIIOPTEPHMX JIiHIl) IIPOMMUCIIOBOCTSIX.
Bucnosku

Pospobieni nHoBi C, S, N-BMicHI IJTacTM4YHI MacTwWIa, CKJIaJ0Bi KOMITOHEHTH
SKMX OTPWIMaHI IpY KOMIUIEKCHOMY Ilepepo0JIeHHi HmoOyTOoBMX (IIOJIiMEpHMX) Ta
INPOMUCJIOBUX  BifIXOfiB. 3allpONOHOBAHO Tajlys3i HPaKTUYHOrO BUKOPVICTAHHS
orpyvmanmx C, S, N-BMiCHMX IUIaCTUUHMX MacTWIL.
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Geological Conditions of Formation and Implementation
of Alternative Ecological and Energy Sources of Fuels and
Lubricants (Peat, Oil Shale, Lignite)

1Thor Bagriy, 20Oleksandr Riepkin, *Iaroslav Kryl, “{Kateryna Yaroshovets-
Baranova

1. 4Institute of Geological Sciences of NAS of Ukraine
2Energy Association «Ukrainian Hydrogen Council»
3 «Hydrogen Ukraine» LLC

E-mail: bagrid@ukr.net

Intrduction

The relevance of this topic is due to the urgent need to find new energy
sources due to the depletion of oil resources. Ukraine also faces the problem of
expanding its fuel and energy resource base. The energy component is particularly
important for the country's political and economic independence in the context of
globalisation, as imports of key fuels make Ukraine's fuel and energy complex (FEC)
completely dependent on foreign countries and put the Ukrainian economy in a
difficult position, so the issue of Ukraine's energy dependence remains open.
Combustible minerals, such as peat, oil shale and lignite, are of great importance for
Ukraine and are the most important factor in the country's economic independence.

Main material

The purpose of the study is geological and energy substantiation of
alternative energy fossil fuels prior to their introduction into production (peat, oil
shale).

The main area of lignite deposits is the Dnipro lignite basin, partially the
Donetsk (Western Donbas) basin, as well as the Novodmitrivske field in the Dnipro-
Donetsk depression and the Zakarpattia coal-bearing area. Lignite reserves account
for 5.9% of Ukraine's balance sheet reserves. On-balance sheet coal reserves of
A+B+C; are 1877.9 million tonnes, C»-299.2 million tonnes; off-balance sheet reserves
are 235.8 million tonnes.

Lignite processing (semi-coking) produces three main products: tar, semi-
coke and gas. When properly processed, the tar is used to produce motor fuel,
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phenols and paraffin. Semi-coke can be used as an energy fuel due to its calorific
value.

The Bovtyska Depression is the largest astroblem with the most significant
oil shale deposit, the Bovtyske field, located on the north-eastern slope of the central
part of the Ukrainian crystalline shield and associated with a deep (up to 600 m)
depression with a diameter of about 25 km in the Precambrian crystalline basement.
According to the relevant calculations, it can be assumed that 800 million tonnes of
crude oil can be extracted from the Bovtyske field's tar.

Oil shale is recommended to be used as a local solid fuel, for combustion
under power plant boilers, for the production of shale tar and its use as a liquid fuel
and other products: kerosene, petrol, sulphur, ammonia and paraffin; production of
high-calorific shale gas for domestic purposes; production of large-scale chemical
products: benzene, toluene, phenols, tannins, adhesives, wallpaper oil, varnishes,
plasticisers.

Along with lignite and oil shale, Ukraine has significant peat reserves.
According to the State Information Geological Fund of Ukraine, the geological
reserves are about 2.2 billion tonnes, and the balance sheet reserves of peat are 759.5
million tonnes. Peat deposits are found almost throughout Ukraine. The most
common peat deposits are in the following regions: Rivne, Volyn, Chernihiv,
Zhytomyr, Kyiv, and Lviv regions. The peat cover in Rivne and Volyn regions
reaches 6.5%, while in Ternopil, Khmelnytsky, Vinnytsia, Cherkasy, Poltava, Sumy
and Kharkiv regions it does not exceed 1.9% of the total territory.

Peat resources make it possible to meet the needs of the state through its own
peat extraction to meet energy needs and the production of fuels and lubricants,
while deep and comprehensive peat processing allows for the production of more
than 100 types of products that can be used in various industries, including
agriculture, chemistry, medicine, oil refining, ecology, balneology, etc.

Conclusions

Ukraine's energy independence is a component of Europe's energy security
and therefore this problem needs to be addressed immediately. The development of
the fuel and mining industry contributes to the formation of territorial production
complexes of national and regional importance, it affects the fuel and energy balance
of Ukraine, improves the location of industry and the use of labour resources.

Considering the current state of Ukraine's fuel and energy resources, it can
be assumed that they are sufficient to provide the state with its own peat, oil shale
and lignite production, which ensures a significant reduction in foreign exchange
costs for the purchase of imported gas, provides for the use of domestic fuel, and
contributes to the development of the coal mining industry and other industries.
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SWOT Amnasni3z Cygacanx GtL TexHosorin

1BikTopis PioyH, 2Ceprin boiraenko
1Ximiko-aHastiTiyHa s1aboparopis ITAT YkpraadTa
2KuiBcbKuit TOJIiTeXHIiYHUM iHCTUTYT iM. Irops Cikopcbkoro

E-mail: ribun.vska@gmail.com

Beryn

3a ocTaHHI AeCATWIITTS TeXHOJIOTis IepeTBOPeHHs IPUPOIHOTO Ta3y B Pinki
Hadronponyktn (GTL) B Oararbox KpaiHax CTajla KOMEPINTHO >KMUTTE3IATHOIO
rajry3sto, gka IpomoHye AuBepcudikaliito puHKy npupogHoro rasy. Ha manum gac
ZIOCTYIIHO [eKUIbKa TeXHOJIOTiV I OTPUMaHHs PiIKuX ByIJIeBOAHEBVX IPOMYKTiB,
30KpeMa TPaHCIIOPTHOIO IajuBa. BuuepryBaHHSI CBiTOBMX 3amaciB HadTu Ta
BUSIBJIEHHS HOBVIX Ta30BVIX POIOBMUII, SKi BKJIIOYAIOTh B ceOe i po1oBMIIIa CITAHIIEBOTO
rasy 30umbmnytoTs iHTepec mo GTL texnonorin. Mixnaponne Eneprermute
ArenrcrBo (IEA) mmporrosye pict monmty Ha mpuponawi ra3 1o 2035 poky OibImn
HiX Ha 50%. Oco0mBo, sIKIIo OyAe BUKOPMCTaHa 3HaUYHa YacTVHa CJIaHIIeBOTO rasy.
YkpaiHa TakoX BOJIOi€ [OCTAaTHBO BEJIMKUMM 3aIlacaMy HeKOHBEHIIiTHOTO
HNPVMPOAHOTO Ta3y. 3araJbHi 00CATM TexHIiYHO BMAOOYBHMX pecypciB CIaHIIEBOIO
rasy Ha TepuTopii YkpaiHu ouiHmooTe Ha piBHi 4,8 TprmH. M3 (1,75% cBiTOBOTO
3amacy). BogHouac oCTIOeTECA TIOITYK YMCTIIINX JIKepesl eHeprii, 100 3MeHIII T
BIUIMB ITPONYKTiB 3rOPsIHHS Ha HaBKOJIMIIIHE cepefoBuIlle. YKpaiHa Mae HOCUTD
ITMPOKi MOXJIMBOCTI M1 BUpOOHMIITBA Oiorasy, sikuit ckilagaerbesa 3 50 - 60 %
MeTaHy, B KistbkocTi 10 mitpz M3/ pik. Po3poOnernns ta srinenss GTL texHostoriv ms

OTPVIMaHHS MOTOPHWUX ITAJIMB € IIEPCHEKTMBHMM HaIIPSIMOM JUI YKpaiHu.
OcHOBHA YacTMHA

IlepeTBOpeHHs NPUPOIHOro rasy Ha pifgKi ByIJIeBOIHI MOXKHA 30iFICHUT 3a
JIOIIOMOTOIO KiJIBKOX eTalliB XIMi4HVX IIepeTBOPEHb, 110 IIPU3BOAATH J10 IIUJIOr0 Py
KiHIIeBVMX IIPOAYKTiB, 30KpeMa MacTWI Ta eKOJIOTiUHO YMCTMX MOTOPHUX HaJIVB,
HecTaya sIKVX CIiocTepiraeTbcs Ha puHKy Ykpainu. Ha manumit wac GTL TexHostoris 3
BUKOpMCTaHHAM cuHTe3y @Dimepa-Tporma € HamOiIBII IOMIMpPEeHOO IS
OTpUMaHHs TpaHCIIOpTHYX HaymB. [Ipollec cki1afgaeTbcs 3 KJTbKOX OCHOBHMX eTarliB,
sKi TIOTpeOyIOTh 3Ha4YHOI MOIOMDKHOI iHdpacTpykTypm Ta Oesmedroi Iomadi
HNPUPOIHOTO Tasy Is IIpOBeldeHHs BUCOKOedeKTMBHOTo cuHTesy. HarGinbm
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OOpOTOBApTICHMM eTarloM TexHOJIoril € oTpuMaHHSA cuHTe3-rasy (= 60%
cobiBaprocTi), TOMy OaraTo KOMITaHiV IpalfOlOTh HaJl PO3pOOJIEHHSIM IIPOIIecy,
gaKui1 Oy BMKJIIOUAB Iler eTarl. Ha manmm yac p03p06neH0 KUTbKa TeXHOJIOTIN
HepeTBOPeHHsI IPUPOSHOIO rasy B MeTaHOJI, $IKi He MICTATh cTafil CUHTe3-rasy.
OcTtaHHIM dYacoM BYeHi HaMaramTbCS PO3POOUTM MeToH, OKMCHIOBAJIBHOTO
craproBaHHg MeTaHy OCM, OCHOBHMMM IIpOOyKTamm sKOro € osediHu, B
OCHOBHOMY eTWIeH, Ta MOHOOKCHJ, BYIJIELlI0 Ta HeBeJIMKa KUIbKICTh BOIHIO.
Onedinm nursixoM HoxiMepnsItil Ta MMKTizallil IepeTBOPIOIOTH Y IMKIonapadint Ta
apenmn. [TpoOsiemMa TeXHOJIOTIYHOI CKJIQIHOCTI TEIKMMY KOMIIAaHISIMV BUPIIIyeTbCS
PO3pOOKOIO MasTorabapUTHMX YCTAaHOBOK IS IIepepOOKM CYIIyTHOTO HadTOBOTIO
rasy BJIacHe B MicCIIIx BUoOYyTKy Ta 300py HadTm.

Buxmkn Ta nepenextued GTL TexHonorin

Hﬂlllell BHKOPHCTAHHSA

CBITOBHIT PHHOK TpaH-
CIIOPTHHX IaJIHB

IIpHIHHCHHS CrIATIOBaH-
Hfl TIOITYTHOTO HA()TOBOTO
rasy

basosi npostykTi HadTO-
Ximii

BucokosikicHi MOTOpHI
OJIHBH Ta MacTH/IA

Bukimku

JocTyn g0 TexHONnorii
CkajHicTh nporecy
EdekTuBHicTE Iponecy
HaniitnicTs nporec
Buxnau 3asozis GTL
InTerpanis npounecis BH-
A00yTKY Ta MOCTaYaHHs
rasosoi cuposunn 3 GTL
YCTaHOBKaMH 9H 3aBOJia-
MH

3abc3neucHns TpaHCIOPT-
1oi indpacTpyKkTypn
BignoBiaHicTs NPOIYKTIB
BHMOTaM Ta CTaHJapTaM

Pusuxu

KosmBanHs 1iHK Ha
HadTy (MOXKIIHBE Ti 3HH-
KCHHA) .
MozciuBicTh pocty 1iHH
Ha NPUPOJIHMH ra3
36UIBIICHHS KaiTal b-
HUX BHTparT .
36inbIIcHHES BapTOCTI
Karaji3aropis _
IIpocriii B pesynbrari
JIOBIOTPHBAJIONO TEXHiY-
HOT'O 00CIIyTOBYBAHHS
JaBony ;

HoBi KOHKYpeHTHI Tex-
HOJorii

3JIe1ICBICHHS allbTCpHA-

THBHHX HPOJIYKTIB

Puc. 1. Puc. 4. SWOT- anasis GTL TexHosorin

BucHOBKM

Texnonorii GTL mponoHyioTh

3HAYHI

MOXKJIMBOCTI

1L OCBOEHHSA

HEeKOHBEHIIITHOTO MPWUPOAHOIO rasy, 30KpeMa CjlaHIleBoro Oa Oiorasy mio s
Yxpainu € [ocuTh IepcHeKTMBHUM HampsMoM. CIIpOIleHHS Ta 37ellleBIeHHs
IpoIIecy MOXKHa JIOCSTHYTH PO3pO0OKoI0 IpocTyx Masiorabapurhmx GTL ycranoBok
Ta aJIbTepHATVMBHMX CIIOCOOiB KOHBepcil MeTaHy B MeTaHoin abo orediHOBI
BYIJIEBOIIHI 3 MOAaJbIIO0 iXx KOHBepci€lo B OeH3MH, B SKMX BIfICYyTHIN eTar
OTPVMMAHHS CHHTe3-Ta3y, IO 3HAYHO 37lelleBIioe IIpoiec. Tomy MamOyTHe 3a
MajloTabapUTHMMM ~ TiOpWIHWMM =~ yCTaHOBKaMV, SIKi  03BOJISAT  3HW3UTU
KaIliTaJIOBKJIafleHHs Ta MOHeTM3yBaTW IIPVPOHMUI Tra3 B OUIBIN IOporoBapTicHI,

BUCOKOSIKICHI, €KOJIOTIYHO YNMCTili Ta 3aTpeOyBaHi Ha pUHKY TPaHCIOPTHI IIayivBa.
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Busuenns BBy Tepmoesnacroruiacra ta
Ilnactudikaropa Ha bitymn, MooudikoBani
IToGiuammu IIponykramu Ilepepobkm Byrimia

Mmupocnasa Joruenko, IOpin Jemuyk, Osner I'puanmms, Cepri ITnm’es
HanionanesHuiz yHiBepcuTeT «JIbBiBCbKa HOJIiTeXHIKa»

E-mail: myroslava.i.donchenko@lpnu.ua

Beryn

Ha cporomni 61m3bko 85 % cBiToBOTro BMKOpMCTaHHA OiTyMiB IIpuItafgae Ha
OOpOXHIO TaiTy3b. IIpoTe, mpwm 3acTocyBaHHI IOPOXHIX OiTyMiB BUMHWMKae psm
rpobJsieM, OCHOBHI cepeJy SIKMX - HEIOCTaTHBO BVMCOKI TEIUIOCTIVIKICTh Ta airesis.
OpamuM i3 3aco6iB BupiteHHs Iyx IpobieM € MonmdiKyBaHHS TOBapHVIX TOPOXKHIX
Girymis. OpHak, BUKOpucTaHHS MoadikaTopiB 0OMeXy€eTbCsl BHACIIIOK 3HAYHOT 1X
BapTocTi. ToMy Ba’IMBMM € IIOIIYK HEIOPOTMX PEUOBWH, IO O IIOKpallyBaIn
eKCIUTyaTalliliHi XapaKTepuCTVKM GiTyMiB, IlepIIo4eproBo, aare3inHi.

Binomo, mo mocuts edpexTMBHMM MoamdikaTopaMmu HadTOBUX GiTyMiB €
denomno-popmanpmerigHi cMorm. Y nornepenHix JocimKeHHIX OyI0 BCTaHOBIIEHO,
10 (peHOIIBHO-KPe30JI0-pOpMaIbIETiIHI CMOJIV, Ofep>KaHi 3 ITOOIYHMX IIPOIYKTiB
IepepoOKM BYTi/UI MOXKHa BUKOPVCTOBYBaTH SIK afresiliHi 100aBKy 70 HadpTOBYIX
mopoxHix O6itymi. OpHax, Taki MommdikoBaHi OiTyMM He BOJIOIIIOTH XOPOIIIOIO
IUIACTMYHICTIO Ta €JIaCTUYHICTIO. Y 3B'43Ky 3 IIMM, MeTOIO0 [aHoi poborm Oyiio
BUBUEHHS BIUIMBY TepMoelacToIlacTa Ta IvlacTudikatopa Ha OiTymm,
Mopamdikosani PiKC-O.

OCHOBHMM 3MicT

3 metoro gonosHeHHs DiKC-® mrs mincuieHHs Ta po3IIMpPeHHS CIIEKTPY
mit, y cximag 6itymy monmdikosaroro @iKC-®, BBonmiIv TepMoeIacToOIUIacT MapKu
Calprene 501M - miHivEHMZ G7I0K-KomoniMep crupeHy Ta Oyramieny (CbC), a sax
wiactudikatop - TyapoH. KilbkicTe TepMoesiacTomviacTa Ta InIacTUdikaTopa
Brbupam excrepuMenTtaibHo. Ilin uvac mommudixysaHHs OiTyMiB KOMIUIeKcamu
mobaBok omepxyloTh MapkKy BMKA 60/90-55 [1]. Tomy 3 BUMOTroo 0 IIBOTO
TOBApHOIrO MPOJYKTY 1 IOpiBHIOBaJI OCHOBHI eKCILTyaTallifiHi XapaKTepUCTUKN
opepxaHMx MoaudikopaHux OiTyMiB. BuBueHHS BIUIMBY TepMoeslacTOILIacTa Ta
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mwiacTydikaTopa IPOBOAMIIN B HACTYIIHMX YMOBaXx: TeMIlepaTypa MoandiKyBaHH —
190 °C; rpusasicts MmoaudikysaHHsa - 60 XB.

PesynbraTit mociimkens HaBereHi B TabI. 1.

Tabauysa 1

Brmus TepMoertacTomtacTta Ta miacTmdikaTopa Ha BjacTuBocTi BMIT

Cwian 6iTyM-II01iMepHOT w & a S 7o) o

8 ) . 2

KOMIIO3MIIii, % Mac. 59 . = k3 5 5 < . i g e

Cal ane | 228 2 o EENE X

BHIL alprene 59T o8 3 ]9 g2V |8 &3

60/90 | PIKC-®|  50IM  [Fynpon 8% | 5385% 5x |5E° |BEST
(CBC) = g2 B g E |&E
100,0 - - - 70 46 63 _* 33
95,0 5,0 - - 49 53 17 -* 97
98,0 - 2,0 - 64 50 37 76 80
93,0 5,0 2,0 - 43 57 14 60 100
89,5 5,0 1,5 4,0 62 55 12 57 93
Bumoru 0 BMKA 60/90 61-90 >55 >12 >50 >75

BIZIIIOBITHO 10

* BiTym (BiTyM-TI07TiMEpHA KOMIIO3MITisT) He BOJIOZI€ eIacTUYIHICTIO.

Ha ocmosi npanmx, HasemeHmx B Tabi. 1, BuUmHO, IO BBEOEeHHI
TepMoesiacTorrlacra B ckilanm Oitymy Mmonmdikosaroro PiKC-® mpumsopuTts 10
30UIbIIIeHHsT TeMIlepaTypy pPo3M sIKIIeHOCTi, afaresil 3 MoBepxHelo cKjiIa. Bapro
Bif3Ha4UMTH, MmO OiTyM y CKJIami SKOrO € TepMOeacTOIUIACT BOJIOIi€ BUCOKOIO
enactiaHicTio. OmHaK, BBeIeHH: B cKilaf, 0iTyMy KOMITIEKCY 100aBOK HMpPWU3BOAUTE
710 3HA4YHOTO 3MeHIINeHHs IeHeTpallil MoaudikosaHoro GiTymy, Takmii GiTym He
Bi/IIIOBifae BMMOraM HOpMaTUBHMX JokyMmeHTis [1]. Tomy B cwriag Girymy
MoIMiKOBaHOTO KOMIUIEKCHMMM 00aBKaMyM BBOOWIN IUIacTU(IKaTOp - IyApOH.
BBemeHHsI TynpoHy MHOpM3BOAWTE OO HE3HAYHOIO 3MeHIIeHHS TeMIlepaTypu
PO3M’SIKITIEHOCT], PO3TSDKHOCTI Ta HE3HAYHOTO 3MEHIIIeHHS afaresii 3 IIOBepXHEo
ciIa. Bapro BimsHaumTy, mo GiTyM y ckjlazi SIKOTO € I'yIpOH BOJIOMi€ Kpallloro
IeHeTpalli€lo.

BvicHOBKM

Beemennst B cxiam OiTyMy KOMIDIEKCY H00aBOK Ta TIyOpPOHY HO3BOJISE
OOCSATTV 3Ha4eHHsS TeMIlepaTypy PO3M SKIIEeHOCTi, IeHeTpallii Ta eIacTUIHOCTI
ofepxaHoi  OiTyM-losliMepHOI  KOMITO3WILii, IO  BiAIIOBIZAIOTH  BUMOTaM
HOpPMAaTVMBHMX JOKyMeHTiB 70 Mapku BMKA 60/90-55.
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Hogi Metoam Pereneparnii BinnpansoBanmx
HaniBcuaTeTaHNMX MoTopHMX Onnus

Pomas ITpokon, Tapac UepBiacbknui, Oner I'puanmmuH, AHacracis Ipunoisk
HamionanesHuiz yHiBepcuTeT «JIpBiBCbKa ITOJIiTEXHiKa»

E-mail: ogrynyshyn@ukr.net

Beryn

JIK BimoMo, mig wac eKcIUlyaTallil MOTOPHOI OJIMBM Y OBUTyHax
BHyTpimHBOro 3ropanHsg (IB3), BoHa 3a3Hae BIUIMBY BUCOKMX TeMIIEpaTyp,
IIOCTIMHOTO KOHTAKTy 3 MeTajlamy, Iepelbiry xiMiuHmMx IIporieciB (OKMCHEHHS,
TepMiYHOTO pO3KiTazly, IoIiMepw3allil, ITOJIiKOHAEHC allil, YIITUIbHEHHS), 30BHIITHIX
3a0pynHMKiB TOIo. B pesyibraTi 1poro, y 1 CKiIaji HaKOIMMYYIOTHCS ITPOAYKTU
posKilagly TIIpucaZoK Ta 3HOIIeHHs pdeTaient [IB3, mpomykTu OKuMCHeHHS,
VIIUTPHEHHS BYIJIEBOIHEBO! YacTMHM, acdaabTO-CMOJIMCTI PeYOBVHM, 3aJIVIIKM
HEIIOBHOTM 3TOpaHHS I[IajivBa, II[0 CIPUYMHSE HE3BOPOTHI 3MiHM i 4KiCHOTO
XiMiuHOro cKiIagy. YmcjieHHMMY JOCIIPKeHHAMM ITPOBITHNX BYEHMX Ta HayKOBMX
opraHisalli’i BCTAHOBJIEHO, IO XIMIYHWII CKIaZ MOTOPHMX OJIMB B Ipoleci ix
ekcIUlyaTanii 'y JIB3 3MiHIOeTbcd He3HauHO, IIpOOyKTU  Pi3sMKO-xiMiuHMX
IepeTBOpeHb KOMIIOHEHTIB OJIMB, a TaKOX AOMIIIKM, IO IIOTpaIUIAlOTh 330BHI Ta
pobiIATE ONMMBWM  HENPWUOATHVWMW IS IIOJAJBIIOl eKCIUTyaTallil, CTaHOBJISATH
He3HauHy dYacTMHy Bim ix 3araypHOi Macu ~20-25 %, Bommouac mo 75-80 %
BYIJIEBOJIHEBOI CKJIa[JOBOI MOTOPHOI OJIMBW 3aJIMINAIOThCS HE3MiHHMMM. 3aBAsSKNU
HpolecaM BWIyYeHHs IIPOJYKTiB cTapiHHsa 3 BMO oTpumyroTh o5vBY, 5IKi 3a CBOIMM
eKCIUIyaTalliiHMMVM BJIaCTMBOCTSIMM BiIIIOBiNAIOTh CBLKIV OJIVBiI, OfepXXaHin 3
HadToBoi cuposyHW. ToMy axkTyaJlbHUMM € PO3pOOJIEHHS TaKMX TeXHOJIOTiM
pereHepaliii BifgIIpalibOBaHMX OJIVB, SKi O XapaKTepwm3yBaICh BUCOKVMM BVIXOIOM
pereHepoBaHOI OJIMBM Ta 3HaTHICTIO IX Hajlaro[pKeHHs Ha BIiTYM3HAHMX

HifgIpreMcTBax Oe3 3HaYHOI MofepHi3allil HaSBHOTO YCTaTKyBaHH.

Paninre, Hamm Oylo BMBYEHO IIpOIleCM BaKyyMHOI IIeperoHK,
TepMOOKVICHEHHSI Ta BVIKOPWMCTaHHS KPUCTaIiYHOro KapbaMimy s pereHepartii
BifllTpallbOBaHMX MiHepaJIbHMX MOTOPHMX OJMB. BogHouac, 3HadyHa dYacTKa
MOTOPHMX OJIVB, III0 BUKOPUCTOBYIOThCS y [IB3, HajleXXuTh HaIiBCUHTETVYHUM
ommeaM (HIICO), sxi BosoAiloTh IIOKpallleHMMM BJIACTMBOCTSMM, IIOPiBHSHO 3
MminepanpHuMK onuBami. Came TOMy HeoOXigHO OyJI0 BCTAaHOBUTM MOXIIMBICTDH
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BUKOPVICTaHHS BMUIIe 3a3sHaUeHMX METOHiB JId pereHepallii BigIparbOBaHMX
HaTiBCMHTeUMYIHMX MOTOpHMX oitus (BHCMO).

I'ostoBHMI MaTepian

Y poborti Oyiio BMBYeHO mHpoIeCH BaKyyMHOI I€PEroHKM, 3aCTOCYBaHHS
KpWCTaJIigHOr0 KapbaMifly Ta TepMOOKMCHeHH: 111 pereHepartii BHCMO.

1 gociipKeHh BUKOPMCTOBYBasIM BifIIpallbOoBaHi OJIMBM JIBOX MapoK:
Castrol 10W-40, siky 31v1m 3 AM3€JIbHOTO ABUTYHA BaHTaXHOro aBroMobinsa ta ELF

Evolution 700 STI, sixy 37mm1i 3 6€H3MHOBOTO ABUT'YHA JIETKOBOTO aBTOMOOIITA.

BukopucraHasa MeTony BaKyyMHOI IIeperOHKM AajIo 3MOTY BiAOUINTW Bif
OCHOBHOI Macy BifIlpallbOBaHOI OJIVBM JIETKY (ppakiiilo, e KOHIIeHTPYIOThCS
3aIMINKY TajIvBa i BoJa, a TaKOX BaKKMI 3aJIMIINOK, [0 CKIady SIKOIO YBIiIIUIM
MeTaI, MexaHiyHi MAOMIIIKM Ta HPOAYKTU VIIUIbHEHHsS BYIJIEBOAHIB OJIVBU.

ITportec mpoBommu B ymMmoBax Hermmbokoro Bakymy — 0,07 MITa.

Merton pereneparii BHCMO kpucraniyamm kapOaminoMm 3ivicHIOBayIM 3a
temneparypu 140-160°C, tpusanocti 60-100 xB., KiytbkocTi Kapbaminy - 3-7 % Mac.
Bcranosiieno, 1o eyt MeTor Aa€ 3MOIY BiOAUIMTW Bif, OJIMBY OCHOBHY YacTVHY
KOMIIOHEHTIB, IKi CHPUYMHSIOTH ITiJIBUIIIeHe KMCIOTHe YMCII0. Yci 1HII BJIacTMBOCTI

BiZlITpallbOBaHOI OJIMBY 3MiHIOBaJIMCS. He3HAYHO.

BuxopucranHs MeTomy — TepMOOKWCHIOBaJIBHOI — pereHepariii — TaKoX
JO3BOJIWIIO MOKpaIIUTK eKcIUTyaTaliviHi BiactusocTi ouninennx HITCO. Ilponec
nposonw 3a TeMmeparypu 200 -220°C, tTucky 2-3 MIla, TpusasocTi 2-2,5 rom. n
BuTpati nosiTps 1,5-3xBl. OunineHi UM MeTOIOM OJVBU  XapaKTepusyBaJIlCh
HIVDKYMMM 3HaYeHHSIMM KUCJIOTHOTO Ta JIyXKHOTO uwcesl, HU3bKOK 30JIBHICTIO,
KOKCMBHICTIO Ta BMICTOM MexaHiYHMX [JOMIIIIOK, BifICYTHicTIO Bonu. PereHeposaHi

OJIVBVI MAIOTh EII0 BUIIIi 3HaUeHHs iHmeKciB B'a3KocTi mopisHsHO 3 BHCMO.
BucHOBKM

Bcranosineno, 1o Tpwm AOCTIIKeHI MeTOOM pereHepariii (BaKyyMHY
IIEPEeroHKy, OYMIIEeHHS KPUCTAIYHMM KapOaMiZoM Ta TepMOOKVCHIOBAJIEHY
pereHepariito) MOXHa BWMKOPWCTOBYBaTM IUII pereHeparlil BimmparpoBaHMX
HaMiBCMHTETVUYIHMX MOTOPHMX OJIVB.

Onmnak, )XorieH 3 BUBYeHMX MeTOiB He J1a€ 3MOTM OflepKaTy pereHepoBaHy
OJIMBY, IMIOp MoIJa O BMKOPWCTOBYBaTMCS K KOMIIOHEHT 0a30BMX oimB. ToMy Ha
OCHOBi TPBOX BUBYEHMX METOMiB po3pobiIeHO KOMIUIEKCHWUI MeTOJ pereHepariil

Bi,HHpaI_[I)OBaHVIX HaiBCMHTETMYHVIX MOTOPHMX OJIVB.
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Hadrosi lllizamm - Cuposuna st OneprkaHHs
Motopuaux Ilanns

FOpin 3uaxk, Osner I'puaMmmH, Tapac YUepBiHcbKUMI
HanionanesHuiz yHiBepcuTeT «JIbBiBCbKa HOJIiTeXHIKa»

E-mail: 1 xeniagrynn@gmail.com

Beryn

INpomect excruiyaramil HadTOBUMX CBEpIUIOBWH, TPaHCIOPTYBaHHS,
HnepepoOku HadTH, a TaKoX 30epirapHa HadTM Ta HaPTONPOIYKTIB
CYHIPOBOXYIOTbCS YTBOPEHHSIM ITeBHOI KimbKocTi HadToBmicHmMX Bimxomis. Lli
BiZIxogu He 3aBXAM KBalipikOBaHO BMKOPWCTOBYIOTBCS Ta B OaraThbOX BMIIaIKaX
B3arasii He BuB4aroThcs. HaviGinbinn posnosciompke My Had TOBMICHMMM Bitxomamm
€ HadTOBI nIUTamMu. BimoMmo, 1m0 mo cxiamy HadTOBUX NUIaMiB BXOIWUTh OpraHiuHa
(abo BymIeBOomHeBa) yYacTWMHA, BOJIA Ta MeEXaHIYHI JOMIIIKNL Ixuitt BMicT MOXe
3MiHIOBAaTUCS B [AyXe IIMPOKMX MeXaxX B 3aJIeXHOCTI Bil YMOB YTBOpeHH:
HadTOIUIaMiB, a TaKOX OCOONMMBOCTeVI Ta TPWBAJIOCTI 30epiraHm:s. Basxmsoro
IepemyMoBOIO edPeKTMBHOI yTWIi3allil HapTOIIUIaMiB € BUBYEHHs IXHBOTO CKJIafy,
BUIUIEHHS opraHquo'i YacTVHM Ta JOCTiHKeHHS Ti CKJTay 1 BJIaCTMBOCTEV1.

OcHOBHa YacTMHA

Binbip mHadTonUIaMiB YIS TOCTTIHKEHHS IPOBOAMIN Ha Pi3HMUX DIMOMHAX
CTaBKiB-HaKOIIMYIyBadiB, pO3TAIIOBaHMX I00IM3y HadToIepepoOHOro 3aBomy.
BuBuasut ckiTaz Ta BIIaCTMBOCTI «CBDKOTO» HadpToIIIaMy Ta HaTOIIUIaMy TPMBaIOro
30epiranns. [licis BuiIeHHS opraHiuHOI YaCTMHW BCTaHOBJIEHO, IO 1I BMICT B
«CBDKOMY» Hadronwviami cxiamae 57,1-66,2 % mac., a B HadToIUIaMi TpWUBaIOTO
30epiranns - 25,4-72,1 % Mac. B 3aJIeXKHOCTI Bifl JIMOVIHM 3aIsITaHHS.

PesynbraTii BUMBYEHHS CKIafly Ta BJIACTMBOCTEV OPTaHIYHOI YacCTVUHN
HadTOonUIaMiB HaBefeHi B TaOi. 1. BcramoBieHo, 1m0 opraHiyHa dYacTuHa
HapTOIUTaMiB XapaKTepM3YeTbCs Ay’Ke HM3bKMM BMICTOM CBIiTiMx dpakiiv, sKi
BUKMNAIOTE 10 Temrtepatypu 350°C i, K HaCJIJOK BUCOKOIO I'YCTUHOK, YMOBHOIO
B'SI3KICTIO, TeMIlepaTypaMM 3acTWTaHHS Ta CHajlaxy. BwicT cipkm B mpobax
BYIJIeBOIHEBOI YacTMHM HadTonuiaMiB craHoBUTh 1,10-1,73 % Mac. i 3aj1eXXuTh Bif,
TUIy Had Ty, 3 gK0i OyyIn yTBOpeHi HadToIUIaMi. Bricoka 301bHicTh HadpTOIIUIaMiB
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€ IIPpUYNMHOIO KOHIEHTPYBaHH:A Yy ByFHEBOHHeBiVI YacTUHI MeTaHiB, a TaKOX

HasBHICTIO MIKpOYaCTMHOK MeXaHi4HMX JOMIIIIOK.

Tabauysa 1
Di3vKo-xiMiYHi BJIaCTMBOCTI OpraHivHOI YacTVMHY HadpTOIIIaMiB
3HaueHHs II0Ka3HVIKa IS ITpo0
INoxasauk HadTonUIaAMY
«CBLKOro» TpuBajIoro 30epiraHHs
I'ycrvmra mpn 20°C, r/ cm® 928-953 951-1012
B’s3kicTe ymosHa mipu 80°C, BYso 6,5-14,9 14,2-16,5
B’sasxicte ymosHa mipu 100°C, BY10o 2,5-3,8 3,4-7,1
Bwmict Bomu, % mac. 0,3-0,5 0,4-1,0
Bwicr cipkm, % Mac. 1,10-1,32 1,28-1,73
Temmepatypa 3acturanss, °C -2-22 16-36
Temmepatypa cnanaxy, °C 92-187 210-229
KoxkcmsHicts, % Mac. 4,3-8,6 9,4-18,3
3osbHICTD, % Mac. 0,22-0,36 0,25-0,59
DpaxuinHmi cKIa;
1o 200 °C Bukwuriae, % mac. 0,3-2,7 0,1-0,6
1o 350 °C Bukwuriae, % mac. 8,4-18,8 2,4-9,3

ITo mipi 3armbieHHS B cTaBOK-HaKONMYyBad KUIBKICTb CBITJIVIX PpaKIIilt B
HadpTOIUIaMi 3HVDKY€EThCS, a FI0r0 T'yCTMHa HigBuityeTbes. [Ipy ripomMy 30i1bITy €ThCS
TaKOXX yMOBHa B S3KiCTh, TeMIlepaTypa 3acTWIaHHsS i TeMIlepaTypa CIajaxy
HadTOIUIaMYy.

ITo rmbwuHi cTaBKa-HakomM4IyBava 3 HapToluiaMaMy TpUBaJIOro 30epiraHHs
MOXXHa YMOBHO BUIUINTW [Ba IIapw: IIPOSYKTUMBHWUI IIap, A€ KOHLEHTPYETbCSI
OCHOBHAa YacTMHA BYIJIEBOAHIB, Ta IPWUOOHHWUM (HEIPOXYKIMBHMUW) IMap, IO
CKJIQfA€ThCA 3 MPUOMM3HO PiBHMX KUIBKOCTEV BOIM, MeXaHIiuHMX IITOMIITIOK Ta
BYIJIEBOJIHEBOI YaCTMHW. BepxHi Imap cTaBka 3 «CBDKMM» HadTOIIUIaMOM
CKJIAJIA€ThCSI B OCHOBHOMY 3 OpraHiuHOI (BYITIEBOAHEBOI) YaCTWMHW Ta IIOPiBHSHO
He3Ha4yHOI KiJIbKOCTi Boay i MexaHiuHUx Aomimok. CepenHilt map, yTBOpeHUN B
CTaBKy-HaKoOIlM4yBadi - Ile BOOHUM Iap. Ilig BomHMUM IITapoM 3HaXOOWUTBbCH came
ImIap HadTonUIaMy.

BvicHOBKM

BuBueno cxilag Ta BIacTMBOCTI HadTOIUIaMiB TpMBajaoro 30epiraHHS Ta
HeJTaBHO yTBOPEHMX «CBLKVX» HapTOIUIaMiB, III0 yTBOPWIINCS B pe3yJIbTaTi poboTu
HadTOoIIepepobGHOro 3aBOAy. 3aIlpOIIOHOBAHO BUKOPVICTOBYBATV HadTOIUIaMM SK
CUPOBVHY IS IIPOLieCcy TepMIidHOI JecTpYKIIil 3 MeTOI0 ofepKaHH:d KOMIIOHEHTIB
MOTOPHMX I1aJIVB.
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Metonn 3anobiranas CipkoBogHio Ta MepkanTaHaM,
3axuct Big Koposii Ta CosteBinkiaaeHsp
Hadrorazonpommuciosoro Ob61agHaHHA

Onexkcanap [laBuaeHKO
TOB «ITaTex»

E-mail: dom?237@ukr.net

Beryn

CrorofeHHsd BKOTpe [IOBOIWUTH, II0 eHepreTWYHa He3aJIeXXHICTh Jep KaBuU
Ma€ IPSIMUIL 3B'S130K TI0 i (pisvraHOro BIoKMBaHHS. YKpaiHChbKa eKOHOMiKa IToTpedye
He [IPOCTO BiJHOBJIEHH, a Ilepe3acHyBaHHs OOHWM i3 TOJIOBHMX CTOMIB SIKOTO Mae
OyTn eHepreTmka. YKpaiHa Ma€ BeJIVIKy KUIBKICTb eHepreTMUHMX pecypciB, B TOMy
umcrti HadpT Ta npupomHoro rasy. OnHak OUTBIIICTE POIOBUIL, € BUCHAXEHVMN Ta
XapaKTepusyIOTbCcs  BEIMKOIO TPUMBAICTIO eKCIUlyaTallii CBep[JIOBUH, IIO

IPU3BOONTE OO CKIQAHOIIIB BMAOOYTKY Ta MiATOTOBKM Ha(TOTa30B0I CUPOBWIHIAL.
OcHoBHII MaTepian

Cepen HavIOUTBIIMX CKJIAIHOIIB BUIOOYTKY a3y, Ta30BOro KOMHIEHCATY Ta
Had TV € 3Ha4Ha OOBOIHEHICTH CMPOBVMHM Ta BMCOKI 3Ha9eHHS MiHepasIisallii, II1o
IPU3BOAUTE O INBUIKOI KOposil HadTompommciioBoro o0ragHaHHSI Ta
BilKJIalleHHsI cojleyl Ha IXHil IoBepxHi. PasoM 3 LM 3Ha4YHa 4YacTVMHa POHOBMIIIL

XapaKTepWU3YEThCS IiIBUIEHNM BMiCTOM TOKCMYHMX CipKOBOJIHIO Ta MepKalTaHiB.

Kommaniss  «Ilanrex»  mae  OGaraTopiunHmy  gocBim ~ pobotm B
HadTorasopumoOyBHI Tajysi Ta cHiBIpaifoe 3 OiIbINCTIO  KOMIaHin
HadTorasoporo Komiuiekcy Ykpaiam. Kommanig «llamrex» mocradae Benmkum
acopTVMEHT IPOMYKIIl Bill €BPOIEVICEKMX Ta aMepUKaHCHKVX BUPOOHMKIB cepery
SKVX TIOITIMHAYi CipKOBOMHIO Ta MepKallTaHiB, iHTribiTopm Koposii Ta TrigpaTis,
inribitopu mapadinis (acanpTeHiB) Ta coneBigKIameHb. [JOCUTE PeBOIIOIITHOIO
TeXHOJIOTI€I0 OUMIIIeHHsI IIPUPOIHBOro Tasy (HadTu Ta rasoBoro KOHeHcaTy) €
3aCTOCyBaHHS TPMAa3VHIB (TeTepOIMKITITHMX CIOIYK 3 TPhOMa aToMaMV HiTporeHy),
Ha nipukiiagi HSS-100 ta HSS-450, mexaHi3M [if sSIKMXx IIOJIsTa€e B 3aMillleHHi aToMa
HITpOreHy Ha aToM CJIbdypy Ta MOro iHakTuByBaHHsM. Hamma xoMmadis Mae
YCIIITHI KevicU i3 3aCTOCyBaHHSAM IaHWMX peareHTiB Ha OaraTboX IIiIIIpMeMCcTBaX
HaBiTh 0e3 KapAMHaIBbHOI 3MiHWM TEeXHOJIOTiYHOIrO IIPOIecy IIiATOTOBKM rasy Ta
Had TN (ra3oBoro KoHgeHcary). [TpuHII epeKTMBHOrO 3aCTOCYBaHHS € BBEIeHH:
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IIOIJIVIHAYIB B TIOTIK CMPOBVHY Uepe3 (POPCYHKY I HaIKPaIloro IX KOHTaKTyBaHH:
i3 cynbdypMicHMMNM CIIOJTyKaM¥ Ta B3a€MOICI0 3 HUMM IIiJ Yac IepeKadyBaHHS
CUPOBUHIL

Taka TexHOJIOrisI OUMIEHHd CUPOBMHM 3abeslledye IIOBHe BUIajleHH:
CiIPKOBOIHIO Ta 3HVDKEHHS BMIiCTy MepaKallTaHiB 40 perlaMeHTOBaHOIO PiBHS IpU
MiHiMaJIbHOMY J03yBaHHI. OHa MojleKyasla IoIVIMHa4a MOoXe HelITpasli3oByBaTy 10
3-X MOJIeKyJI CIpKOBOAHIO Ta [0 3-X MOJIeKyJl MepKanTaHiB (y BUITaJKy
BUKOpMcTaHHg mnommmHada HSS-100 Ta mpmbmmsHO piBHOMY cIiBBimHOIIeHHI
CipKOBOIIHIO Ta MepKalTaHiB). Bemmkum pocsreHHsM KommaHii «[lanrex» e
3a0e3IIe9eHH:T BUCOKOSKICHMMM iHTiOiTOpamMm Kopos3il pi3HMX THUIIB, BUIOOYBHMX Ta
IepepoOHMX MiAIIPUEMCTB HadTOra’oBoro KOMIIeJIeKCYy YKpaiHM IIpOTAroM
OaraTbox pOKiB, IO MOBOIWIO CTabiTbHO Ta edeKTMBHO ITpaljfoBaTi HaIlIVM
KITiEHTaM IPOTATOM BCBOTO Iboro dacy. JIiHivika iHribiTopiB Koposil sKy wmu
IOCTa4aeMO € JIOCUTh IIMPOKOIO, A0 Hel BXOIATH SK BOAO- TaK i OJIMBOPO3UMHHI
inrbitopu Ta A 3axmcTy oOaHAHHS i 4ac IepepoOKM HadTM Ta rasoBOro
KoHfeHcaTy. TakoX cepeq HaIllOro acOPTMMEHTY € YHIiKaJlbHi iHKaIICyJIbBaHi
iHTiGiTOpM KOPO3ii, 3aCTOCYBaHHS SIKMX IIA€ 3MOTY 3axWINATH CBEPIJIOBVHM Bif 4-X

110 12 mics1iB Ipy1 0gHOPa30BOMY 3aBaHTaXKeHHI B CJIIIly 30HY CBepAJIOBMHIAL.

Taxox BpaxoByrouy, 1o B YKpaiHi IlepeBakHa OifTblmicTe HadTOra3oBMX
cBepIoBMH Oysmm 1poOypeHi me 1o 1991 poky. Tepwmin ix excruryararii € yxe
BEJIVIKVM, 1110 BUKJIMKA€E 3HAYHY OOBOAHEHICTh BYIJIEBOIHEBOI CUPOBVIHY, SIKa MOXKE
CKIajaTU KUIbKa JlecATKiB BificoTkiB. PasoM 3 mmmM I Boja Mae JyXe BUCOKY
MiHepaJti3ariilo, 10 He TUTBKM B pa3ul IPUIIBUIIIIYE KOPO3ifo o0IaHaHHS, a IIle 71
CIWIbHE COJIeBIAKIIafeHHs. 3I00iraHHS CONEeBIOKIIAIeHHIO € He TPUBiaJIbHUM
3aBIIaHHAM, ajpKe MiHepaJIbHUM CKJIaJl IUIacTOBOI BOAM MOXe Hdy>Ke Pi3HUTUCS B
pi3sHMX pomoBMIIAX Ta IIOTpeOye BMKOPWMCTAHHS IIMPOKOIO CIEKTPY HiribiTopis
conesigxiageHs. Cepen edeKTUBHMX IHTIOITOPIB coJleBimKIIameHb, SIKi IIPOIIOHYE
Hallla KOMIIaHisl € TakKoX iHoBaminHi iHribiTopm iHKamcCy/nIbBaHOIO TUITY, SKi
3a0e31edyIoTh eMeKTMBHMI 3axWUCT IPOTSIroM OaraTboX MICSIIB eKCIUTyaTarlil
CBepUIOBMHM 0Oe3  TOro Ilepe3aBaHTaXeHHS. [HKarcyneBaHi  iHTIOiTOpM
coJleBigKIaleHb MafOTh YHIKaJIbHMUV MeXaHi3M il sSIKuvi 6a3yeThest Ha BIIaCTUBOCTSIX
cepelloBUIlla B SKOMY BOHU 3HaxopaTbesd. I[IBUAKICTE BUBUIBHEHHS [il04uoi
PedoBMHM 3aJIeXXNUTh Bifl Oaratbox pakTOpiB, a caMme: TeMIeparypy, ByanavHu pH
cepefoBMINA Ta WOro MiHepasisanii. YmM OinbIn arpecwBHi yMOBUM TUM
iHTeHCVBHIIIle BifOyBaeThCsI BUBIJIbHEHH: AiI090Il PeUOBVHN Ta BiATIOBIIHMI 3aXVICT
HadTOIIPOMMCIIOBOTO O0/TaHHAHHS.

BucHoBKM

Kowmmanis «[lagrex» posposisgte peaiisyBaTvi HeoOXxigHi pileHHs Y
BUI00YTKY HapTOra3oBoi CMPOBIMHMY Ta il IiIFOTOBLI 0 epepoOK.
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Supplementary Methods of Rescue in The High
Mountain Environment

Natalia Gecejova, Marek Ceskovi¢, Pavol Kurdel
Technical University of Ko$ice

E-mail: natalia.gecejova@tuke.sk

Intrduction

High mountain tourism and the human-related effort to overcome obstacles
and thus oneself often leads tourists to areas where there is an increased risk of injury.
However, the indiscretion of tourists, especially those with severe allergies or people
with cardiovascular diseases, threatens not only them but also those involved in
mountain or air rescue. Because of this frivolity, the rescuers must risk their own lives
to save the lives of patients/tourists. Hard-to-reach areas, such as the High Tatras in
the Slovak Republic, represent our area of interest - in which rescue operations are
mainly carried out with helicopters (HEMS).

The effort to help save human lives, but at the same time to take care and
think about the protection of the environment, especially in national parks and
protected landscape areas, leads researchers and operators of helicopter rescue
medical services to look for a supplementary method for providing life-saving
actions. The operating costs per minute of the light twin-engine helicopter (for
example, Bell 429) engine operation represent an average cost of 70 € and lead to a
significant increase in CO», noise, and other emissions. For this reason, modern
research is directed towards the search for alternative solutions for such operations,
which have been primarily carried out by helicopters.

An alternative solution to the investigated issue

Basic life-saving operations, carried out in a determined high-altitude
environment, can be carried out with the help of specially manufactured or suitably
modified unmanned vehicles. In addition to reducing CO» and noise emissions, these
bring about a reduction in operating costs for rescue service operators and open up
a new field in aviation focused on medical purposes - a supplementary rescue
unmanned vehicle is being created.

To carry out experimental flights, a lot of bureaucratic actions and
subsequently obtained permits are required. Concerning the area of the Vysoké Tatry
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National Park, the protection of the fauna and flora found in it, and especially with
regard to the initial high costs and environmental burden that the experiments

represent, a simulation process was chosen for the initial actions.

The selected unmanned vehicle - the DJI Mavic Pro of the first generation,
was modified to transfer an adrenaline pen (Fig. 1a)), which can save the patient's life
in case of anaphylactic shock and pre-collapse state. This unmanned vehicle was
implemented in a simulation environment created for research needs in the Matlab
Simulink environment (Fig. 1b)).

Fig. 1. A sample of the workplace and equipment.

a) Modified conventional unmanned aerial vehicle DJI Mavic Pro I. generation for
transfer of the adrenaline pen;
b) A demonstration of the simulation and evaluation workplace.

Subsequently, the flights carried out in a simulated environment, while
simulating changes in weather conditions or atmospheric precipitation, created a
credible evaluation tool - a means to convince the shareholders and operators of
HEMS as well as state authorities about the reliability and success of life-saving
flights of a suitably adapted unmanned vehicle.

Conclusions

The designed simulation environment, as well as a suitably adapted, initially
conventional unmanned vehicle, represent a tool for further research - simulation
and later carried out in real conditions, thanks to which unmanned vehicles can be
introduced as supplementary means to the conventional method of helicopter rescue,
in a determined area and under specified and satisfactory conditions.
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Intrduction

Depletion of natural resources and climate change on the planet requires a
constant search for alternative and renewable energy sources. Plant biomass plays a
significant role in the possibility of energy recovery. Most of the research is
conducted in the direction of obtaining solid and liquid fuel from biomass. However,
there remains a certain amount of unused renewable raw materials from which it is
possible to obtain carbon materials.

As you know, for the manufacture of electrodes for various purposes, carbon
materials obtained from fossil minerals are used. It is mainly coal, oil, graphite, etc.
Thus, the goal of this work was to obtain carbon materials from biomass, which are
not inferior to them in terms of their characteristics.

Main material

Leaves and tree bark were used as biomass for obtaining carbon materials.
Fallen leaves were collected in the homesteads, and bark was collected in the forest.
The obtained material was cleaned of unwanted impurities, washed and dried under
ambient conditions in the laboratory. The next preparation process involved drying
in an oven and grinding into a powder. This powder was carbonized at 1000 °C for 5
hours. The obtained material was cooled to ambient temperature and stored without
access to air.

Conclusions

Research was conducted with carbon material to determine its specific
electrical resistance - the main characteristic of conductive electrodes. The obtained
data showed that it is somewhat larger (=20%) than that of thermal anthracite
(standard material). Thus, further research will be aimed at improving this indicator.
This will make it possible to replace fossil minerals with renewable natural ones.
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Intrduction

The formation of a complex of properties of a self-igniting electrode depends
on a number of factors, and above all on the properties of the initial raw components,
which are of natural origin and constantly change. Carbon mass, which is used to
obtain electrodes, is a mixture of a solid carbon filler - thermal anthracite, and a
binder - electrode pitch. Electrode pitches have no alternative as binding materials
for the production of electrodes, anodes and carbon graphite products of various
directions. Despite this, in order to obtain electrode pitch of the required quality,
research aimed at the use of its modification processes, both due to the influence of
raw materials and technological factors, and using the addition of various organic
impurities, should be considered relevant.

Main material

The conducted research was aimed at determining the rational composition
of the modified electrode pitch, which proceeds with obtaining the main
technological parameters of the production of electrode masses for self-firing
electrodes. This will make it possible to reduce the use of electrode pitch due to the
modifying action of the surface-active substance. Medium-temperature pitch Bl and
phenol-formaldehyde resin were used as initial raw materials for research. Phenol
formaldehyde resin was obtained from liquid concentrated phenol produced by coke
chemical enterprises. Research on modified pitches was carried out on electrode
masses for self-firing electrodes of electric arc furnaces.

Conclusions

The results of the study showed that the use of phenol-formaldehyde resin
as a modifier of electrode pitch made it possible to reduce the specific electrical
resistance of carbon masses by 11% and increase the tensile strength limits by 9% due
to the change in diffusion properties in the "filler-binder" system. It is proposed to
add a modifier of up to 2% at the expense of medium-temperature pitch Bl in the
composition of carbon masses. This made it possible to reduce the use of medium-
temperature pitch, improve the operational properties of carbon graphite products
and reduce the burden on the environment.
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Deposits
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Introduction

Resin and paraffin deposits (RPD) on downhole equipment seriously
complicate oil production and lead to a decrease in its volumes. For some wells, if
technologies for preventing the formation of RPD formation are not applied, the
efficiency of the drilling rig decreases.

Main material

There are several main ways to combat RPD: mechanical, thermal, chemical,
physical. Of all the physical methods, methods based on magnetic fields have become
very widespread. Pipe heating, in contrast to the listed methods of combating RPD
and hydrate formation, is the most economically justified and universal. To simplify
the cleaning of pipes from paraffin deposits, one can use a device whose functional
diagram is shown in Fig. 1. Fig. 2 shows a view of the pipe end of a pipe cleaning
device.

The device for cleaning pipes from RPD (Fig. 1) consists of a heater in the
form of a hollow heat-insulated conductive pipe 2, which is divided into upper and
lower sections using longitudinal slots 3, connected along the middle of the slots by
a transverse multilayer electrical jumper 4. The jumper is multi-layered in order to
reduce its ohmic resistance. The heat-insulated conductive pipe 2 is heated using
three magnetic circuits 5.1, 5.2, 5.3 with windings Ws1, W52, W53, The secondary
single-turn circuits of the magnetic circuits are connected according to the "open
triangle" scheme using a multilayer electrical jumper 4. The load for the “open
triangle” circuit is parallel connected half-sections of a heat-insulated conductive
pipe. The windings W51, W52, W53 are connected according to the "star" scheme
without a neutral wire and are connected to the output of the frequency and voltage
converter 6, which is powered by the Uy AC network. The output of the temperature
sensor 7 and the "Start" control circuit are connected to the control inputs of the
frequency and voltage converter 6.
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Fig. 1. Functional diagram of the pipe cleaning device

The device works as follows. The pipe 1, which is to be cleaned, is inserted
coaxially horizontally into the conductive pipe 2 and does not short-circuit the upper
and lower sections together, fig. 2. The slots are located from the ends of the pipe at
a distance of at least half of its radius so that the sections of single-turn half- sections
are the same.

Fig. 2. View A from the pipe end of the pipe cleaner

After loading the pipe 1 for cleaning, the device is transferred to the working
position at a certain angle to the horizontal surface. The voltage Ug is supplied from
the frequency converter 6 to the windings W51, W52, W53 of the magnetic circuits 5.1,
5.2, 5.3. In the secondary single-turn parallel half-sections, an electromotive force
with a voltage Uy is induced, under the action of which a current begins to flow in
the circuits of parallel half-sections, which causes heating of the conductive pipe 2
and heat is transferred from its walls to the pipe 1 and it is cleaned.

Further, the heat from the walls of the pipe 1 is transferred to RPD. The
heating temperature of the surface of the conductive pipe 2 is controlled by a sensor
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7 located on its surface, and is maintained at a given level, for example, 80...150°C, by
adjusting the voltage value at the output of the semiconductor frequency and voltage
converter 6. At its output, the frequency can be set higher than the industrial one,
which makes it possible to reduce the weight and dimensions of the magnetic circuits
5.1, 5.2, 5.3 by reducing the number of turns of the primary windings Ws1, Ws2, Ws3,
which also allows increase the voltage of the secondary single-turn circuit. Voltage
of the secondary circuit Uy = Us (W1 / W5s), where Us, Uy and Ws, W, are the voltage
and the number of turns of the primary and the secondary circuits, respectively.
Since, for a single-turn winding, Us = 1, then with a decrease in W5, the value of U,
increases. The higher the voltage of the secondary circuit, the shorter the time for the
device to reach the set temperature.

Conclusions

The use of a magnetic circuit and inductor windings in the form of single-
turn secondary circuits, as well as a transformer frequency tripler, makes it possible
to reduce the dimensions and weight of the device and simplify the process of
cleaning pipes RPD.
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Beryn

Hesin'emHMM 3aBOaHHAM IIPOAOBXXEHH: eKCIUIyaTallil arperaTy € CTBOpeHH:
YMOB IIpU AKX 00CITyTOBYBaHHS MeXaHi3My MOXJIVBO IIPOBOIMTY Oe3 po30mpaHHs
Ta Bi/J'€HAHHS 7IOTO BiT 3arajibHOI pobouoi crcreMut. [Ii1st 11b0ro HeoOXiTHO 3HATH
B3a€MOJIii eJleMeHTiB CKJIafOBVIX IeTalli By3jla TePTs 3 HaBKOJIMIITHIM cepeIoBUIIeM
Ta MiX CO0OI0, ITPaBMIIBHO KOPMCTYBATHMCS IIOTOKOM eHepril (a0o cIolo), sika Kepye
HpoliecaMy IIepeMileHHs JTOTIOMDKHIX eJleMeHTiB (HeoOXiTHMX 71 HaHeceHHs abo
JIeTyBaHHS po0OdYMX IOBEpXOHBb) Ha €HEepPIreTMYHO HecTaOUIbHY ITOBEPXHIO TEPTH.
s mpuckopeHOro BUBYEHHS MOAMUMIKOBaHMX OJIMB Ta IX BJIACTUBOCTEV B
MargitTHoMy mom (MII) BukopmcTOBYyIOTEP ApiOHOAMCIEPCHI TIOPOIIKM 3

dpikcoBaHVIMI MarHITHVMWV XapaKTepPUCTUKaMIL.
OcHoBHa YacTMHa

ITpu mopmdikysaHHi o dpepomaraiTHIM ntoporkoM (Ni) mapa TepTs 6e3
MIT (pmc.l.) sHomyBaslack [0 48 MKM 3a KiJIoMeTp HUIAXy, IO IOSICHIOETHCS
30impmenHsaM TBepaocTi o 200 HB, 1o Ginpire Hix naTyHi (mpubmmsHo 150 MITa)
Ta MeHIIle HiXK TBepAicTh oBepxHi 3paska (Ha pisai 950 MIla). Tomy Ni mparitoe sk
abpa3sMBHa CKJIazioBa TepTs Ha IIOBEPXHI JIaTyHi. 3pa30K, Maro4M TBEPIICTb MavDKe
BIT'ATepo OiTbIle, BMKOHYE POJIb KaTKa Ha IIOBEPXHIO SIKOT0 HaMa3yIOThCS YaCTUHKM
nopomky. Monudikallis oJIMBM [iaMarHiTHMM IIOPOIIKOM - LMHKOM, IO Ma€
TBepmicTh 61m3bKo 45 Mlla, srinHo 3 puc. 1 3HaYHO 30UIBIIMIIA CTIVIKICTH IO 3HOCY,
IIIO IIOSICHIOETbCS MAaJIOI0 TBEPIICTIO Ta BiCyTHICTIO HakjIelly B IIpoLeci
HamparffopaHHs. Tororpadisi moBepxHi IIOCTYIIOBO ITOKPMBAETHCS MOAMIKAaTOPOM,
3aJIiKOBYIOUM TPIIIMHM Ha 3pasKy i HaMas3ylounch Ha IIOBepXHIO TepTs KOHTP-Tijla,
IO 3MEHIITIO 3HOC Iapm A0 27 MKM/KM. Tpwmbortorivusi mapaMeTpu 3arapToBaHOro
3paska craib 45 o koHTpTinty JIC59-1 B cepenosuiti Monmdikosanoi onvey M10I2x
NapaMarHiTHUM ITOPOIIKOM OJIOBa SN XapaKTepU3YeTbCs yMOBaMM pelapartii
HOBepxHi TepTs 3paska 110 1,5 MKkM/KM.
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Puc. 1. [liarpama 3asreXxHoCTi TpUOOJIOTiUHMX ITapaMeTpiB 3arapToBaHOTO 3pasKa
miictaitb 45 B cepenosus M10I2k o xouTpTiy JIC59-1

Taxmit MexaHi3M IIOB’sI3aHWU 3 TBEPIICTIO Sn 3HAYHO MEHIIIO0, HiX Y CTali
45 maroke 50 pasis, a statyHi JIC59-1 Ha nnopsnok. KoHTpTUI0 3HOLIY€THCA 110 7,5 MKM
3a kM. muraxy. Tomorpadii IIOBepxOHB 3paska XapaKTepU3YEThCS BiHOCHO
HeBelMKOIO ImopcTKicTio (Ra=10mkM), moBepxHs KoHTprinma (Ra=6...8 Mxwm).
ITokasHWKM cTpyMy Bim3HaudeHi cTabUIBHICTIO i B>Xe Ha 5-71 XBUJIVHI BCTAaHOBITIOETHCS
IIOCTiTIHA BeJIMaMHa (PUC. 2) TepTH, IO IIPOXOOUTH Yepe3 30HY, B CepeIOBUIIIi OJIVBY,
IO BKasye Ha MIBUIKICTh i fAKiCTb yTBOpeHMX BTOPMHHUX CTpYyKTyp. Hikeresa
MommiKyioda CKJIaioBa He CTBOPIOE OKMCHMX IUIIBOK, TOMY cTabOimizariss crpymy
HacTa€ MarbKe uepes IIBi ToOMHM BUMIpoOyBaHb (puc. 2). IloBeniHka giamarHiTHOTO
HOPOLIKY Zn ycepeaHIOe 3HaUeHHs MolepeIHiX ITpeficTaBHIKIB, Ha ITOBepXHi 3pa3Ka
CIIOCTePirafoTeCs  CJIiAM TPUOOJIOTiUHMX IUTiBOK. EjleKkTpudHa XapakTepucTuKa
MOIMIKOBaHOI OJIMBY IIOPOLIKOM IIMHKY BCTAHOBJIIOE PEXIMM B MeXKaxX TOIVIHIA
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Puc. 2. TlapameTput cTpyMy, 1110 ITPOVIIIIOB Yepe3 30Hy TePT BiJl 4acy B 3aJIeXKHOCTL
BiI mpibHOAVICIIEpCcHMX TTopoInKiB B M10I 2k

B marniTHOMY mo71i 3 HarmpssMkoM S/IN Ha KOHTPTLIi GaraTo BUpasoK, IIPOAyKTH
3HOCY BUHEC/IVCS i3 30HM TepTs, IIOBepXHs TIOPVCTa, ajle B ITOBepXHi BUTHO baraTo He
po3TepTiX HOpOImMHOK Hikemo. ITpu Hampsmi MarsiTHOoro moist N/S. moBepxHA
KOHTPTi/Ta IIOKpUTa GOpo3Hamm, IIOPVICTa, HikeJIio He BusiBiieHO. IlopepxHs pobodoro
3pa3Ka IJIafiKa, BUSIBJIEHO CIiay Hikerno. BiactmBocti miamaraiTHIX MaTepiatis B MIT
XapaKTepM3yIOThCsl 3MIIIeHHsIM iX y OiK HeraTwBHOTO Ipajli€HTa CIPsIMOBaHOIO i
cwtoByix JIiHiA. TIpm Mopyidikariii or1il IIMHKOM 3a YMOB TepTs KOB3aHHS IIOBEPXH:
3pasKa HaMas3y€eThCs KOHITIOMePaTOM LMHKY, 10 3HAYHO 3MEeHIITye 3HOC.
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Intrduction

The energy efficiency of vehicular propulsion systems (VPS) largely depends
on the ability of their control systems to adapt to various operating conditions and
parameters of the vehicular propulsion systems, which may change qualitatively
during operation. Such adaptability can be fully ensured by intelligent control
systems (ICS), which during the operation of the vehicular propulsion systems
"learn" in accordance with current conditions and provide for the appropriate
flexibility of control algorithms or values of basic parameters. The formation of
intelligent control system involves taking into account the influence of a large
number of internal and external parameters on the indicators of the management
object. To solve such task, a system approach can be applied most effectively.

Main material

General systems theory and system analysis are used as a methodological
basis for the study of complex problems. System analysis represents an ordered set
of methods used to justify the choice of methods of solving complex practical and
theoretical problems based on a quantitative comparison of possible alternative
solutions.

On the basis of the known structure of system analysis, the following general
sequence of main stages and operations, which involves a system approach to
improving the energy efficiency of VPS in operational modes, is proposed.

The first stage is formation of the system of intelligent control of vehicular
propulsion system operational modes (VPS-ICS system). The structure of the VPS-
ICS system, which describes the main processes of its operation and data exchange
in management processes, is developed on this stage. The main structural features
and methods of practical implementation of these features are proposed. The
combination of the methods of practical implementation of the main structural
features will allow predicting various options for the development of the VPS-ICS
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system. Criteria and algorithm for evaluating energy efficiency in different operating
modes of vehicular propulsion system will allow analysis of the development of the
VPS-ICS system.

The second stage is formation of the information subsystem of data exchange
in the process of managing operational modes of VPS. The information subsystem
contains the hardware (sensors of work process parameters) and software (software
for processing sensor signals) components.

The third stage is formation of a mathematical subsystem of the system of
intelligent control of VPS operational modes. The mathematical subsystem contains
a model of vehicular propulsion system operating processes in the main operational
modes, a model of operating processes of the control system in the main operational
modes, a model of mathematical data processing of the information subsystem in the
process of managing operational modes of vehicular propulsion system. Assessment
of the adequacy of the VPS-ICS system model is carried out.

The fourth stage is evaluation of the effectiveness of the intelligent control of
the vehicular propulsion system energy efficiency in different operational modes for
specific options for the development of the VPS-ICS system. These are experimental
research and mathematical modeling of the vehicular propulsion system energy
efficiency indicators according to the criteria of the effectiveness of regulation of
individual parameters, the efficiency of fuel use and the efficiency of the use of
hydrogen (as a fuel component) in different operational modes.

The report will present the results of the implementation of individual stages
of the proposed system approach to improving the energy efficiency of vehicular
propulsion system in operational modes.

Conclusions

The application of the proposed methodology will allow solving the task of
improving the energy efficiency of the vehicular propulsion system in its operational
modes by means of adaptive intelligent management of operating processes in
accordance with the elemental structure of the VPS-ICS system. At the same time, the
set of implementation options for individual structural elements of the VPS-ICS
system allows to form promising options for the development of the system with a
higher level of energy efficiency. Taking into account the global trend towards the
creation of climate-neutral carbon-free technical systems, the efficiency of using
hydrogen in the production of useful energy is proposed as a basic criterion for the
energy efficiency of vehicular propulsion system.
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Introduction

Based on the global priorities of energy saving and environmental safety, the
management of modern transport systems should be adjusted to optimal modes
according to the criterion of energy efficiency. Adjusting to the optimal modes of
functioning of the systems requires an assessment of its current and predicted states.
It is convenient to use regression, production and neural network models to evaluate
the effectiveness of a given state. The specified models require the collection and
processing of statistical data, including the determination of the level of energy
efficiency of vehicles as functional elements of the specified systems.

Main material

In the study of Smesek M. et al. (2021) the level of energy efficiency of
vehicles LEE is defined as the ratio of the base energy consumption Eusis (the energy
consumed by the engine under ideal operating conditions) to the actual consumption
Efact. Evasis is determined by the basic cost norms for a given vehicle model. Mateychyk
V. and others. (2023 p.) proposed a vehicle energy efficiency criterion based on
correction coefficients within the model, which takes into account 18 system
attributes, but does not cover the vehicle segment with alternative power plants.
However, recently there has been an interest of researchers in hydrogen as an
alternative source of energy. According to independent international consultants
Horviéth & Partners, it is advisable to use hydrogen in the trucks and buses niche. In
our study, the following indicator of energy efficiency of a large-class passenger bus
with a hydrogen fuel cell on a given route is proposed:

LEE = . EbaSl.S ) T] , (1)
-6 .
10 'ZAusefuzj(f,Vj,aj,H,aj,Rj)
=
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where Ay () - useful work in passing the j-th leg of the haul, which is a function of
five arguments, MJ; n - the number of sections in the haul; 1 - efficiency, for hydrogen
vehicle is in the range from 0.25 to 0.35 depending on the model; f - coefficient of
rolling resistance; V; - the speed of the bus on the j-th section of the haul, m-s; a; -
acceleration of the bus on the j-th section of the haul, m-s?2; H - capacity of passenger
traffic on the run, pas.; a; - angle of inclination of the road on the j-th section of the
haul; R; - the radius of movement of the vehicle through the j-th section of the haul,
m. It is advisable to take into account the radius of movement of the vehicle in the
case of a curved trajectory, since its value affects the amount of rolling resistance. The
energy efficiency assessment was carried out on the example of a large-class
hydrogen bus SANCITY 12LFH manufactured by Autosan on the line of a given
route in Rzeszéw, Poland, for a typical working day (04/01/2023 p.) within the
framework of cooperation with Rzeszéw University of Technology. The following
analytical dependence was finally obtained for a given haul:

LEE = . N Epgsis )
107°-f (4.14365764 [kg~m‘1 ]-VZ +13385 [kg]~(0.0981[m-s_2 ]+ a)}ll
0

Speed and acceleration values were measured using a GPS tracker during the
day with an interval of 1 ms. If there are sufficient statistics on passenger flows on a
given route during a certain period, the following formula can be applied to estimate
the energy efficiency of a shuttle bus with a hydrogen fuel cell:

LEE — 7ll;baSiS , (3)
120 [MJ-kg'I]-[kl'U‘g'km]—ko[kg-(pas.~km)1]]-11-10‘31

avg

me Hag - average capacity of passenger traffic per observation day, pas.; L - haul
length, m; ki, ko - coefficients determined by approximating specific energy
consumption with a hyperbola function for a given vehicle model.

Conclusions

As a result of the study, a criterion was chosen for evaluating the energy
efficiency of the vehicle under conditions of the transport system, which takes into
account the type of power plant of the vehicle. The obtained analytical dependencies
made it possible to estimate the energy efficiency of a large-class hydrogen bus based
on the observational data regarding its technical and operational characteristics.
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Intrduction

The paper presents the general concept of creation of a system of cleaning of
main pipelines by a device with a roller drive with the use of energy of oil flow. The
expediency of using cleaning devices with roller brush drive is proved analily.
Application of this system allows to reduce time and labor during the carrying out of
eye work of main pipelines due to multiple action of brushes which move on screw
trajectory. A new design of an internal device with roller brush drive is proposed
which allows to use energy of oil flow to create a rotational moment of brush drive.
On the basis of the equations of the mechanics of contact interaction and the theory
of movement of wheeled vehicles, the level of the maximum power of the roller drive
of rotation of the rotor of the cleaning device is established

Main material

The purpose of this research is to develop a new design of the device for
cleaning the internal surface of the main pipeline and methods of calculation of the
main geometrical and power-generating parameters taking into account the
peculiarities of the mechanics of contact interaction of working bodies with the

processed environment.
To achieve the set goal, the following tasks were solved in the work:

- Development of a fundamentally new design of an internal clearing device
that allows to increase the brush action in one passage;

- Research of the processes of contact interaction of the elements of the eye-
eye with the processed environment;

- Creation of recommendations for calculation of main geometrical and
power-generating parameters taking into account the peculiarities of the mechanics
of contact interaction of working bodies with the processed environment.
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The authors propose a fundamentally new design of an internal clearing
device which allows to increase the brush action in one pass(fig. 1). The washing
machine is driven by conventional sealing of the sleeves 1 which are attached to the
housing 2 when the oil flow is applied to the later piping (direction shown by the
arrow). When the washing machine is driven, the rollers 4 that are mounted on the
rotor 3 interact with the surface of the pipe wall, forcing the brushes 5 to turn. The
contact between the rollers and the wall of the pipe is provided by the system from
the bracket 6 of the lever 7 and the springs 8. A pair of bearings 9 are used to rotate
the inner wear rotor around the housing. The moment that causes the rotor to turn is
created as a result of contact interaction established under the angle of rollers with
the inner surface of the tube.

Fig. 1. Scheme of the internal cutting device with roller brush drive
Conclusions

1. The paper presents the general concept of creation of the system of cleaning
of main pipelines by the point device with roller drive. Proven to use cleaning devices
with roller brush drive. Application of this system allows to reduce time and labor
during the carrying out of eye works of main pipelines. So the effectiveness of the
device is determined as the ratio of two variants of the trajectory, with the rotation of
the brush and without rotation. When you change the angle of rotation of the roller
from 10 to 80°, the performance of the appliance increases by 6 times.

2. A new design of an internal device with roller brush drive is proposed
which allows to use energy of oil flow to create rotational moment of brush drive.
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Intrduction

In order to generate energy with minimal fuel consumption, diesel engines
are among the most efficient internal combustion engines. Due to their inherent high
fuel and economic performance, diesel engines are widely used as vehicle pow-
erplants. The maximum total capacity of diesel engines is concentrated in freight and
passenger vehicles and self-propelled agricultural machinery; in addition, the share
of passenger cars with diesel engines is steadily growing. A significant increase in
the scale of production and the rate of dieselisation will lead to fur-ther growth in the
use of diesel fuel, which is limited in terms of oil refining and does not exceed 15-
20%.

An analysis of studies on the use of biodiesel fuels for transport diesel
engines has shown that biodiesel has a number of disadvantages, namely: low
volatility, increased density and kinematic viscosity, lower calorific value, increased
cok-ing ability, high cloud point and solidification, and increased surface tension
coefficient. The above parameters have a significant impact on the efficiency of
biodiesel use and worsen the environmental performance of the engine (due to the
increased content of nitrogen oxides in the exhaust gases). At the same time, the
presence of oxygen in the biodiesel molecule and high cetane number contribute to
higher combustion efficiency.

Main material

The analysis of the results of car tests on a modelling roller stand under the
con-ditions of the modified European driving cycle when running on regular and
mixed biodiesel fuels shows that when the engine runs on biodiesel fuels, the
consumption (g/cycle) increases by 4.6 % when running on two-component bio-
diesel, and by 1.8 % when running on three-component biodiesel. The fuels used in
the research have different lower heating values, so the quality of their heat use is
assessed by the heat consumption (M]/cycle) to perform equivalent work.
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Preliminary research shows that when the engine runs on two-component biodiesel,
there is a 2.12 % increase in heat consumption compared to the heat consumed when
run-ning on regular diesel fuel to perform work in the driving cycle. When the engine
runs on three-component biodiesel fuel, there is a slight decrease in heat con-
sumption (by 0.68 %) to perform the same work. Mass emissions of products of
incomplete combustion: carbon monoxide Gco, hydrocarbons Gemnn and particles Ge.
At the same time, mass emissions of nitro-gen oxides Gnox from the exhaust gases
when the engine runs on two-component fuel (the kinematic viscosity of which is
slightly higher) increase by 5.3 % compared to mass emissions of nitrogen oxides
Gnox from the exhaust gases when the engine runs on regular diesel fuel. Mass
emissions of nitrogen oxides Gnox during operation on three-component biodiesel
fuel are reduced by 6.2 % (the kinematic viscosity of three-component fuels is equal
to the kinematic viscosity of regular diesel fuel). According to the test results, it was
found that the total mass emissions of harmful substances from exhaust gases,
reduced to CO, in the modified European driving cycle when operating on two-
component biodiesel fuel increase by 0.68 %, and when operating on three-
component fuel - decrease by 8.22 % compared to standard diesel fuel.

Conclusions

1. The tests of the car on the modelling roller stand according to the
modified European driving cycle, when running on two- and three-component
biodiesel fuels, indicate that the mass emissions of incomplete combustion products
are reduced: carbon monoxide Gco; hydrocarbons Gemmn; particles Ge. At the same
time, the mass emissions of nitrogen oxides Gnox rom the exhaust gases when the
engine runs on two-component fuel increase by 5.3 % compared to the mass
emissions of nitrogen oxides Gnox from the exhaust gases when the engine runs on
regular diesel fuel, and the mass emissions of nitrogen oxides Gnox when running on
three-component biodiesel fuel decrease by 6.2 %.

2. Tests of a modern diesel car equipped with a regulated gas turbine
supercharger, a exhaust gases recirculation system and an electronic crankshaft
speed regulator showed that when the engine runs on three-component biodiesel
fuel, mass emissions of the main harmful substances are reduced: carbon monoxide
Gco by 21,3%; total hydrocarbons Gemun by 19,6 %; nitrogen oxides Grox by 6,2 %;
particles Gc by 13,2 %; Improved efficiency of biodiesel use, reduced heat
consumption by 2.46 % to perform equivalent work compared to two-component
biodiesel.

3. According to the test results, it was found that the mass emissions
reduced to carbon monoxide in the modified European driving cycle when running
on two-component biodiesel fuel increase by 0.68 %, and when running on three-
component fuel - decrease by 8.22 % compared to regular diesel fuel.
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Modern aviation is one of the main consumers of non-renewable
hydrocarbon feedstock in the form of aviation gasoline and jet fuels. Due to the rapid
development of the aviation industry, it is important to improve the energy efficiency
of fuel and reduce aircraft emissions . Today, in accordance with the state policy of
the leading countries of the world in the fuel and energy industry, the organization
of alternative motor fuels use, in particular aviation fuel, from renewable feedstock
is one of the priority tasks.

It is well known that the aviation industry causes significant damage to the
environment because the products of fuel combustion are a source of atmospheric
pollution. In addition, the emission of CO, and other greenhouse gases makes a
significant contribution to global climate change. A set of guiding documents of
leading world organizations is devoted to the problem of aircraft emissions. They
establish the requirements for continual reduction of CO; emissions by 1.5 % per year
on average with the aim to reduce carbon emissions by 50 % by 2050 in comparison
with 2005.

Among the existing today variety of alternative aviation fuels, preference is
given to those derived wholly or partially from renewable feedstock - biofuels. The
use of fuels from renewable feedstock has a number of advantages, in particular their
natural origin, provision of the closed carbon cycle during the production and use
and, therefore, the reduction of CO; emissions into the atmosphere, the ease of fuel
biodegradation in the environment, availability of the feedstock in different regions,
and minimizing the adverse impact on environment during fuel storage and
transportation.

One of the types of aviation biofuels, which are actively studied today, is a
bio-jet fuel that is a blend of conventional jet fuel and bio-additives produced from
plant oils. According to studies by there is a variety of oil feedstock, which can be
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used for bio-additives production: rapeseed, sunflower, camelina oil, jatropha, used
cooking oil, animal fats in the form of food industry waste, etc. The choice of
feedstock usually depends on its availability in the certain region or country and
physical-chemical properties of oil. Supply of the feedstock for bio-jet fuels
production shouldn’t compete with the needs of food industry. Bio-additives are
usually produced through the process of esterification of oils with various alcohols
(methanol, ethanol, butanol, etc.) and further vacuum distillation. These processes
are well-described in works.

This work is presented as a continuation of previously fulfilled studies. The
main purpose of the work is to determine the nature and role of intermolecular
interaction in the system "hydrocarbon jet fuel - fatty acid esters" to explain the
mechanism of interaction and substantiate the influence of bio-additives on the
physical-chemical properties of bio-jet fuels. Within this study the following bio-
additives were analyzed: rapeseed oil fatty acid methyl esters (RO FAME), rapeseed
oil fatty acid ethyl esters (RO FAEE), camelina oil fatty acid ethyl esters (CamO
FAEE), palm-kernel oil fatty acid ethyl esters (PKO FAEE) and coconut oil fatty acid
ethyl esters (CocO FAEE).

The analysis of the nature of intermolecular interactions of fatty acid esters,
hydrocarbons of conventional jet fuel and their mixtures allowed to state that during
compounding (mixing) of hydrocarbon jet fuel and bio-additives based on fatty acid
esters o plant oils, a homogeneous system is formed, in which each of the components
is ground to the size of molecules. Interaction between the system components occurs
under the action of electrostatic forces of intermolecular interaction (van der Waals
forces). In this case, chemical interaction between the system components does not
occur. Due to this, hydrocarbon jet fuel is mixed with bio-additives in any ratio and
unlimitedly. During the process of storage the absence of stratification of the system
is ensured, i.e. the aggregative stability of the fuel is ensured.

Differences in chemical structure of hydrocarbon jet fuel and bio-additives
and, therefore, intermolecular interactions appearing between them determine
properties of bio-jet fuels. Increasing content of bio-additives in bio-jet fuel leads to
rise of the dispersion component in the total intermolecular interaction and graduate
reduction of internal energy of the system. This has a direct influence on the physical-
chemical properties of bio-jet fuels blended with fatty acids esters. Increasing the
content of bio-additives results in rising of fuel density, viscosity and freezing point.
Bio-additives based on PKO FAEE and CocO FAEE have molecular composition and
weigh, which is closer to composition of conventional jet fuel. Therefore, bio-jet fuels
blended with these bio-additives possess properties, which are more similar to
properties of hydrocarbon jet fuels.
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Intrduction

Frequency regulated electric drive is used in bridge crane of “Vector”
radiation waste storage in Chernobyl exclusion zone. Under the influence of ionizing
radiation parameters of electric drive components are changing. Semiconductor
devices are the least radiation resistant compared to other components of the electric
drive. Power semiconductor devices include rectifier diode, inverter switches and
drivers which are used for connection power switches gates to control circuits. It is
known for certain that insulated gate bipolar transistors are used in inverter. The
effects of ionizing radiation on insulated gate bipolar transistor is poorly covered in
the literature. Variations of insulated gate bipolar transistor substitution schemes are
considered.

Main material

Insulated gate bipolar transistor (IGBT) is a power semiconductor device,
which is a hybrid of power bipolar and field-effect transistors implemented in one
crystal.

In various literary sources, different schemes of the internal structure of IGBT
are proposed. This is due to taking into account or neglecting the influence of
parasitic transistors, capacitances and resistances, as well as the representation of the
collector-emitter channel by a bipolar transistor, thyristor or diode. The principle of
controlling a bipolar power switch using a n-channel MOS transistor remains
unchanged for most cases.

Since the issue of taking into account the influence of ionizing radiation on
the IGBT is poorly covered in the literature, it is expedient to investigate the impact
of ionizing radiation on its components. For this, it is advisable to use the IGBT
substitution scheme, which:

- has identical characteristics to the real IGBT;

- not overly complex (consists of a minimum of components);
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- allows taking into account the impact of ionizing radiation (the impact on
each of its components is researched and well known);

- allows modeling in the LTspice software environments and MATLAB
(simulation of a virtual electric drive with irradiated components).

The complexity of the substitution scheme allows for a more complete
assessment of the physics of the process, but it has disadvantages:

First, it is necessary to determine the parameters of the elements of the
substitution scheme, which causes difficulties due to the lack of data on internal
resistances, capacitors and parasitic transistors in the datasheet of the modeled
device. Some of the substitution scheme include such elements as an operational
amplifier, a current source, a voltage source, which greatly complicates the further
model and for solving the given tasks are excessive;

Secondly, a complex substitution scheme requires a large amount of machine
time for calculations of transient processes. Since the power inverter has six
transistors that switch at a frequency of 4 kHz, and the duration of the simulation of
the electric drive cycle is #10 seconds, the number of switchings of the order of several
tens of thousands will not allow the simulation to be completed in an acceptable time;

Thirdly, it should be noted that it is appropriate to use specialized software
to study the behavior of semiconductor devices. It is advisable to use SPICE
(Simulation Program with Integrated Circuit Emphasis), a general-purpose electronic
circuit simulator with open source code.

The authors of scientific works put forward various substitution schemes,
which differ in the complexity of their structure and the accuracy of the display of
the processes taking place in the transistor.

The proposed IGBT substitution schemes are presented in fig. 1.
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Fig. 1. Known IGBT substitution schemes
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Conclusions

It is possible to divide the proposed substitution schemes into four types
according to the level of complexity (from the most complex to the simplest):

1) Schemes based on transistors, resistors and a parasitic transistor, fig. la.
Structurally, the IGBT is a powerful high-voltage bipolar pnp transistor T2, which is
controlled by a low-voltage field-effect transistor T1 with an induced n-channel
through a high-voltage n-channel field-effect transistor T4. T3 is a parasitic npn
transistor.

2) The model in fig. 1b is a simplified version of the previous model, in which
the high-voltage n-channel field-effect transistor T4 is neglected, since its
characteristics do not affect the parameters of the IGBT.

3) Model without a parasitic transistor, fig. 1c. The scheme is an n-channel
field-effect transistor with an induced channel, the drain of which is connected to the
base of a bipolar pnp transistor, and the source is connected to the collector. Thus,
the gate of the field-effect transistor is the gate of the IGBT, the emitter of the bipolar
acts as the collector of the IGBT, and the connected source and collector form the
emitter of the IGBT. This scheme is much simpler and allows to model the IGBT with
the least amount of input data.

4) Simplified models with a thyristor, fig.1d, or a diode, fig.1le, instead of a
field-effect transistor. There is also an even more simplified model, which consists of
a field-effect MOS transistor controlling a thyristor, or an MOS transistor and a diode.
The disadvantage is the property of the thyristor to be closed not by the control
signal, but by the application of the inverse anode-cathode voltage.

Thus, there is an opportunity to choose a suitable insulated gate bipolar
transistor substitution scheme depends on the task need to be solved.
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Chapter IV.

Energy Safety, Environmental Safety

and Development of Ecologistics, Systems
of Utilization and Disposal of Transport
and Energy Materials
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Introduction

Water pollution and the discharge of oil and diesel contaminants into
wastewater pose significant environmental challenges worldwide. Adsorption has
emerged as an effective method for removing pollutants from wastewater. This study
investigates the adsorption capacities of zeolites and carbon nanotubes (CNTs) for
the removal of wastewater contaminants, with a focus on their application in
environmental protection. The adsorption of petroleum products is critical in
environmental remediation and wastewater treatment. The results of experimental
investigations conducted to evaluate the adsorption capacities of various adsorbents
for petroleum products were presented. The adsorption performance, kinetics, and
equilibrium behaviour of different adsorbents were analyzed, providing insights into

their effectiveness in removing petroleum contaminants from aqueous solutions.
Main material

The contamination of wastewater with pollutants, including oil and diesel,
poses a grave threat to water resources and ecosystems and poses a significant threat
to the primary source of drinking water supply. Numerous cities in Ukraine,
including Kherson, Kremenchuk, Poltava, Lutsk, and other settlements, have been
affected by groundwater pollution caused by oil products. Approximately 120 water
intakes, which collectively yield 3.8 million m”3/day (accounting for over 25% of the
explored resources), are located within the areas influenced by sources of
petrochemical pollution. In particular, there are 54 water intakes where the aquifers
are covered by permeable sand-clay rocks, offering minimal protection against
surface contamination. Consequently, there is a possibility of "hidden" pollution by
oil products, wherein the infiltration of oil products into the underground
environment goes unnoticed and migrates towards water intake wells. This situation
raises significant concerns about the imminent contamination of water intakes soon.
Adsorption has gained attention as a potential solution due to its ability to capture
and remove pollutants selectively. This study aims to explore the adsorption
capabilities of zeolite and carbon nanotubes for petroleum products as wastewater
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contaminants, highlighting their potential for environmental protection. Zeolite, with
its porous structure and high surface area, exhibits ion exchange and molecular
sieving effects, allowing for the adsorption of various contaminants. Carbon
nanotubes, with their unique structure and surface properties, offer enhanced
adsorption capacities through van der Waals forces and m-mr interactions. Carbon
nanotubes, with their tailored surface functionalities and large surface area, exhibit
high adsorption capacities for a wide range of pollutants. We investigated the
adsorption capacities of zeolite and carbon nanotubes for oil and diesel contaminants.
The primary objective was to establish the adsorption capacity of zeolite in removing
oil products. In addition, the study explored the static sorption patterns of a
synthesized sorbent based on fly ash, which is a byproduct generated during the
combustion of hard coal at thermal power stations. The sorption isotherms for
hydrothermal and thermal modification methods were determined to assess the
sorption characteristics of the synthesized sorbent. The experimental studies
involved conducting batch adsorption experiments, where oil products were
introduced to zeolite and the synthesized sorbent under controlled conditions. The
adsorption capacity of zeolite was evaluated by measuring the concentration changes
of oil products in the solution before and after the adsorption process. The results
established the effectiveness of zeolite in adsorbing oil products, providing insights
into its potential application in environmental remediation and wastewater
treatment. Furthermore, the synthesized sorbent based on fly ash demonstrated
promising adsorption properties for oil products. The sorption isotherms for zeolites
allowed for a comprehensive understanding of the sorption behaviour and capacity
of the synthesized sorbent were obtained. The findings contribute to developing
sustainable and efficient sorbents for removing oil products from contaminated
water sources. Overall, this study expands our knowledge of the adsorption
capabilities of zeolite and a synthesized sorbent based on fly ash, shedding light on
their potential application in environmental protection and the mitigation of oil
product contamination.

Conclusions

Zeolites and carbon nanotubes demonstrate significant potential for the
adsorption of wastewater contaminants, oil, and diesel, making them valuable tools
for environmental protection. Their unique properties and adsorption mechanisms
offer efficient and selective removal of pollutants from wastewater. Further research
is required to optimize their performance, develop cost-effective regeneration
methods, and explore their potential for large-scale applications. Further research in
this field can contribute to developing advanced adsorbents for effective oil spill
cleanup and water treatment processes.
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Introduction

One of the most important problems of Ukraine, which is related to Russian
military aggression, is providing the country with energy resources. However, there
is a way out of this situation - the formation of production and technological systems
based on the principles of a circular economy, i.e.,, zero waste production and
consumption, ecological design of products to create a closed life cycle, reuse,
recovery and recycling of waste, where each product at the end use is a potentially

renewable resource.
Main material

As a result of the spread of zero waste technologies and digitalization of the
economy, new opportunities for the development of circular production principles
are opening up. All contributes to the formation of a fundamentally new model of
the economy, which acquires a restorative and closed nature, based on the principle
of "take, make, reuse" and being an alternative to the previously dominant linear
mechanism of the functioning of goods and services markets.

The circular economy is a model of production and consumption based on a
systemically organized sequence of technological operations, which include
procedures for sharing, reusing, repairing, repurposing and recycling materials and
products over a long period of time. When using the circular economy model, the life
cycle of manufactured goods increases, and the amount of waste is minimized.

If earlier, at the end of the product's use, burial of product residues prevailed,
today various methods of disposal of products and waste are used, from recovery
and processing to incineration with energy extraction. Thus, in the industry of
developed countries, such as Germany, re-manufacturing technologies are actively
used to restore individual elements and parts to a "like new" condition. At the end of
use, the product goes through such stages as direct return to the manufacturer or
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another party responsible for disposal, taking into account the strategy of the
manufacturer's relations with the consumer regarding the return of products,
dismantling and quality control, making a decision on the method of disposal and
the disposal process itself (Fig. 1).

Making a decision to return used
materials

[Subcontrac‘l:ing organization ]

[ Dismantling, and quality control }

Making a decision on the method of disposa
[ Restoration ] [ Processing ] [ Burial ]

Fig. 1. Model of decision-making regarding the choice of the method of product

disposal at the end of its use, taking into account environmental and economic
factors.

The purpose of dismantling and checking the quality of products during
acceptance and delivery is to remove components that are not subject to secondary
use and processing from a technical point of view, or their secondary use is
economically unprofitable. For example, if a product and its components are
excessively damaged, such product must be immediately removed from recovery
and, if possible, recycled to obtain new materials.

The decision on the method of disposal is made after testing the product or
its individual elements. It is carried out in order to guarantee the working condition
of the component, assess the possibility of recovery and repeated operation. After
testing and inspecting the product parts, they are sent for repair and recovery, or
recycling or burial.

Conclusions

In general, the circular economy promotes economic prosperity. It reduces
the cost of resources - both human and energy - for the production of products.
Carbon emissions in the supply chain also decrease. In addition, the circular economy
makes the economy more sustainable in the long run.
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Intrduction

Aviation kerosene is the main fuel of modern aviation, is a product of oil
refining, the reserves of which are limited. In the global aviation engine building,
work is underway to obtain fuel from various alternative sources, among which
cryogenic fuel, liquid hydrogen, occupies special attention.

Cryogenic hydrogen has many advantages as an energy carrier compared to
aviation kerosene. The heat of liquid hydrogen combustion is 2.8 times higher than
that of kerosene, it contributes to a decrease in the fuel supply on board, that is, a
decrease in takeoff weight for a given flight range and payload mass. In addition,
hydrogen has a larger operating range in terms of excess air ratio. And, above all, one
of the most important properties of hydrogen is environmental safety and non-
toxicity.

Main material

The reserves of hydrogen on Earth are practically inexhaustible. Its
flammable limits in air are between 4% and 75% hydrogen by volume. High
explosion and fire hazard are explained by its ability to enter into an oxidation
reaction easily.

Experimental projects on the use of hydrogen as a fuel in aviation began in
the middle of the 20th century: the Suntan CL-400 aircraft with Rex-1,2,3 engines
(1951), the RB-57 Karbena aircraft with J-65 Pratt&Whitney Aircraft engines (1956),
Tu-155 aircraft with NK-88 engines (1988). The flights showed that cryogenic fuels in
aviation are not only expedient, but also possible.
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However, the use of liquid hydrogen as a fuel will require a fundamental
change in the appearance of the aircraft. With all its advantages, the use of hydrogen
has a significant drawback - high explosiveness. A mixture of hydrogen and air is
capable of exploding from a spark. However, this process can be controlled and, if
necessary, an emergency fuel jettison in flight can be performed. Hydrogen safety is
based on four main principles: ventilation, leakage prevention, elimination of
ignition sources and detection devices. It is unacceptable for air to enter tanks and
pipelines filled with liquid hydrogen. The air freezes and settles on the walls above
the level of liquid hydrogen or sinks to the bottom of the tank. Crystals of oxygen or

solid air can be a source of ignition or explosion.

For electric-powered aircraft, hydrogen can be used in fuel cells to generate
electricity. The gas does not burn, but is electrochemically oxidized, forming water
and generating a stream of electrons - an electric current that feeds the power plant
circuit. In addition, cryogenic hydrogen can be used for increasing efficiency to create
a superconductivity effect in electric motors and other electrical devices.

The main advantages of power plants with fuel cells are high energy
efficiency, reliability, noiselessness, minimum amount of harmful emissions and
possibility of placing them directly with the consumers. Hybrid plants, including fuel
cells and microturbines, are being intensively developed in Japan. The company
designs hybrid plants with electric power of 250 kW and 1000 kV based on solid oxide
fuel cells with an operating temperature of 900°C and a microturbine. The fuel is
natural gas, which contains a large amount of hydrogen. As the results show, the
electrical efficiency of the hybrid plant is more than 55% with nitrogen oxide
emissions less than 15ppm .

Conclusions

The problem of replacing the type of fuel poses many challenges for the
aviation industry, including, first of all, how hydrogen production should be
organized on an industrial scale, as well as hydrogen liquefaction, hydrogen
production methods on board aircraft, etc.
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Introduction

The modern development of world society is aimed at reducing the negative
anthropogenic impact on the environment. Almost every country in the world
defines national plans for prospective changes in the consumption of fuel and energy
resources (FER) to prevent climate change. In the production of thermal energy, fossil
fuels (coal, oil, natural gas, etc.) are traditionally used, the burning of which releases
harmful substances into the environment, in particular, greenhouse gases. The
innovative development of energyefficient technologies for the production of heat
energy with the future predominant use of renewable energy sources causes
structural changes in the consumption of fuel and energy resources in heat supply.

Main material

In general, in the modern heat supply system, the structure of the FER
consists of fuel resources (fossil fuels, biomass, combustible waste), electricity from
the power supply system, heat energy of the environment (solar, aero-, geothermal
and hydrothermal energy) and waste heat energy of anthropogenic origin (cooling
systems in industry, sewage sewage).

Heat energy Qi , which will be produced by the heat supply system, is
defined as the sum of the heat needs of consumers Q.. , heat losses Qu during the
transportation of heat to consumers and heat Q.. for the own needs of the heat-
generating equipment.

In order to decarbonize the economy, normative documents have been
adopted in many countries around the world, which determine the perspective ratio
of parts «; () = Q;(t)/Qpe of the total production of heat energy, obtained with the
application of technologies j with the use of individual types of FER:

1=3) o (2) = 1 (Q;(x)/Qne ().
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In the future, a significant increase in the use of biofuels, waste, other
renewable sources of energy and electricity with a significant reduction in fossil fuel
consumption is predicted.

For fuel heat generators, the main energy resource is solid, liquid or gaseous
fuel, the efficiency of its conversion is determined by the applied technology of
thermal energy production. At the same time, the amount of consumption is
calculated separately for each type of fuel with distribution by origin: fossil or
renewable. Similarly, fuel consumption for cogeneration plants, in particular, nuclear
and thermal power plants, is calculated.

Solar heat generators take into account the efficiency of solar radiation
energy conversion to determine the consumed solar energy. Consumption of FER by
heat pumps that use low-potential energy sources is determined by the
transformation coefficients of this equipment (electricity consumption) and the
temperature of both the energy source and the heat carrier, with a division into
energy sources of natural and anthropogenic origin.

The consumption of energy resources during the disposal of waste high-
temperature heat of anthropogenic and geothermal origin is calculated separately for
each type. For each heat-generating technology, a prospective change in the
efficiency of production (conversion) of thermal energy due to the improvement of
technological equipment is taken into account. Consumption of FER is calculated
separately for centralized heat supply systems, autonomous and individual heat
supply systems, which, among other things, differ in the presence of coolant
transportation systems.

Electricity is used either for the own needs of the heat-generating equipment
Eonj according to technology j, or as the main energy resource (for example, for heat
pumps), and for transporting heat to consumers in the centralized heat supply
systems Ein.

Conclusions

Methodological approaches for forecasting changes in the structure of
energy consumption in heat supply are proposed, which take into account the
perspective implementation of innovative technologies for the production of thermal
energy. These approaches can be used when drawing up national and regional plans
for long-term consumption of FER, in particular renewable energy sources.
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Beryn

IIIymoBi curHamM € cUrHajlamMu PisHOI ¢isMuHOI IpUpPOAM, HaIpUKIIaf,
OpoOoBi, TEIUIOBI HIYyMM B €JIEKTPOHHUX 1 pajioeIeKTpOHHMUX CUCTeMax; IIyMU
pisHMX MexaHi3MiB B eHepreTulli Ta TpaHCIOPTi ToIo. Buniisaiors gsa HampsMm
IOCIIKeHb IIYMOBUX CUTHA&JIIB: IlepIIMil - 1le 3ajadi Nepemadi, HNpuUMaHHA i
BUSIBJIEHHs CUTHAJIiB IIpU il 3aBajl, SIKMMM € IIyMOBI CUTHaJIV; APYTUM - 3adadi
OOCITIIKeHHsS ITyMOBVMX CUTH&IIB fAK iH(OpMAIiTHMX CUTHaIiB B IITyMOMeTpil,
IITyMOBIV IiarHOCTMUII], ieHTudiKaIlil pisHMUX CHUCTEM.

B momosimi HaBemeHO pe3yibTaTM HOCIIMKeHHS 1 OOrpyHTyBaHHS
MaTeMaTVYHOI MOAeJIi IITyMOBUX CUTHaJIiB 00 €KTIiB eJIeKTpOeHEepPreTUKM B PeXMMI
eKCIUTyaTallil Ul BUpillleHHs 3afad iX MOHITOPUHTY Ta ineHTMdiKalii cTany.

AKTyaJbHICTh TaKMX HOCIIDKEHDb IIOJISITa€ B TOMY, IO OCHOBHiI 00’eKTU
eJIeKTpOeHepreTNKM YKpaiHM Ha CbOTOnmHi BimmpargoBaym Oitemre 80% cBoro
HOPMAaTVIBHOI'O Pecypcy, a pesyiabTaTu iX MOHITOPWHIY ¥ imeHTudIKaril craHy
HalOTh MOXIVBICTB BMpIIlIeHHs Tpo0sIeMy OIIiHIOBaHHS 1X 3aJIMIIIKOBOTO pecypcy Ta

IOJJOB)XeHH: TePMiHY eKCILTyaTallii.
OcHoBHi pe3yabpTaTi

Amnastis nyOriKarint 3a maHOIO IpobIeMaTHKOIO 3acBimumB, IO HavOLIBII
iHdpopMaTMBHMMI € IIMyMOBi CHUTHaiM, fAKi MiCTSTh BaroMy iHdopMario mist
OLIiHIOBaHHS IIOTOYHOTO CTaHy 00’ €KTiB.

ITpoBegeHVIMYM  JTOCTIIKEHHAMM 3 ypaXyBaHHSAM eKCIlepUMeHTaJIbHMX
JaHWX BUMIpIOBaHB IIYMOBMX CUTHa/IiB Oysla oOrpyHTOBaHa iX MaTeMaTW4YHa
MOJIeJIb Y BUIJIA JIIHIVTHOTO BUITaJIKOBOT'O IIPOLiecy

&(w,t) = fooo(p(‘r, ' (w,7)dr, w € O, tET. (1)
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Mopens (1) mae diTKy ¢ismany iHTepmperartito. HdeTepmiHoBa yHKIig
@(7,t) € iMITyJIBCHOIO TIepeXiTHOI0 (PYHKITiEI0 POPMYIOUOTO JIHITHOTO (PITBTPY, IO
BU3HAUaeThcsi 00'ekToM, a n'(w,T) - ysaraJbHeHa IIOXiIHA OFHOPIIHOrO
BUIIAIKOBOTO IIPOIIeCy 3 He3aJeXHMMM IIPUpOCTaMy Ta Oe3MeXHO IOmUIBPHMMM
3aKOHaMV PO3IIOfiIy, YaCTMHHVIMM BUIIaAKaMU SIKMX € TayCCOBCBKI i ITyacCOHIBChKI
posmonim. IToximHa 71'(w, T) BimoMa SIK BUITAIKOBMIL IIPOLIeC OIIIOro IIIyMy.

Mopesns (1) TakoX Br3Ha4dae€ OOUMCITIOBAJIBHUV aJITOPUTM KOMII FOTEPHOIO
MOJIeJIIOBaHHs peaslisalliil IIIyMOBOro CHUTHasly. BiAaryk BimmosigHoro JiHivHOro
dinbTpa 3 PyHKIiE0 @(7,t) € peastizalli€lo KOJIOPOBOTO MIYMy HIpM Mil Ha BXio
dimpTpy Oltoro mymy, peamizamii  gKoro  ¢OpMYIOTBCS — IIPOTPaMHUMM
reHepaTopaMM IICeBIOBUIIaKOBVIX UlCeTL.

[1a po3B’sizaHHs 3a/1ad MOHITOPMHIY Ta imeHTudikamii craHy o0 ekTiB
eJIeKTpOeHepreTKM  BUKOPUCTOBYIOTbCSA  N-KaHaJdbHI  allapaTHO-IIpOrpaMHi
BUMIpIOBa/IbHI CHCTEMM, Ha BXOHM CEHCOPIB AKMX IIOCTYIIA€ IIIyMOBWW CUTHAJI Y
BUIJIA]L JIIHIVTHOTO BUIIAIKOBOI'O BEKTOPY

Eu(@,) = {§(w,0), i =Tn}, @
Ile KoxkHa KoMItoHeHTa ¢;(w, t) onmcyerbest BupasoM (1).
Ha mpakTuiii BUKOPMCTOBY€EThCA CTallioHapHa Mopesib Tporiecy (1) Buay
fw,t) = fom o (t —1)n'(w,7)dT. 3)
Posnozist mmporiecy (3) 3amaersest xapakTepucTiyHoo QyHKIiew f(u), morapudm
SIKOT BM3HAYaAETHCS SIK

(oo}

2 oo
Inf(u) = iuaf o ()dt — u—azf % (D)dr +
0

2
0
o oo ; ruxp(z)
+, J; [e”"“"(f)—l—%] dL(x)dr. 4)

fle BEIMUVMHN @, 0> i IyacCOHIBCbKa CIIeKTpasibHa (PYHKILisI IMITyJIbCIB IIpoLecy y

dopwmi Jlesi L(x) ormcy1oTs Ge3mMeXHO ITOIUIBHIT 3aKOH POo3IIofiTy mporecy 1(w, T).

Ha ocHoBi (4) BU3Ha4alOTbCs CIIEKTPasIbHI Ta KOPEJIAIIiVHI XapaKTepUCTUKI
MoJIesIi ITyMOBOTO CUTHAITY (3) SIK XapaKTepUCTUKM iHmeHTM(IKallil IIOTOYHOTO CTaHy
OoCTimKyBaHOro o0’ekra. I aHaslisy MOaHWMX BUMipIOBaJIbHUX eKCIIePVIMEeHTIB
ITYMOBMX CUTHAJIB OyJI0 BMKOPWMCTAaHO CTAaTUCTUYHWI arapar OIIpallloBaHHS
4JacoBUX PAiB.

BvicHOBKM

IndopmarintHM pecypcoM B 3ajadax MOHITOPMHTY Ta ifleHTudiKallii cTaHy
00’ €eKTiB eJIleKTpOeHepreTHKN B PeXXMMI Ix eKCIUTyaTalii € IIlyMOBi CUTHaJsIM, BKJIIOYast
BiOparIiviHi, 171 IKMX BU3HAYeHO MaTeMaTUYHY MOJIeNIb i 3aKOHM pO3IIOoaUIy. 3aKOHM
o3IOy, KOPeJALiiHI Ta CHeKTpabHi XapaKTepUCTUKM IITYMOBMX CHUTHAaJIiB
MOXYTb OyTV BMKOPWCTaHI SIK XapaKTEPUCTMKMU imeHTmdiKallii IOTOYHOIO CTaHy
o0’ekTa.
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Intrduction

In the context of decarbonisation of industry, transport, utilities, and
construction, hydrogen energy has become one of the cornerstone trends in the EU,
the US, Japan, and other developed countries. The widespread use of hydrogen as an
energy carrier is most appropriate for those industries that cannot be electrified and
are aimed at bringing carbon dioxide emissions from industrial facilities, transport,
energy, construction, etc. to zero. The EU's hydrogen strategy envisages that total
investments in renewable hydrogen in Europe could amount to between €180 billion
and €470 billion by 2050. Analysts estimate that by 2050, hydrogen could meet up to
24% of the world's energy needs, with annual sales of €630 billion. Hydrogen is a fuel
that produces water during combustion, and its widespread use should become an
important means of decarbonising (abandoning the use of fossil hydrocarbons such
as coal, gas, oil, etc.) the EU economy.

Main material

In 2020, Ukraine and Germany launched a joint energy partnership. One of
its main points is cooperation in the development, use and transportation of
hydrogen. Germany focuses exclusively on hydrogen from renewable energy
sources. Hydrogen and fuel cell technologies play a key role in the Brandenburg
region due to the presence of wind and wind turbines. Brandenburg is a leading
energy region in expanding the use of renewable energy sources and shaping the
new energy world. It is actively implementing the energy transition with its
innovative companies in both the electricity sector and mobility.

In 2008, the district of Barnim in the state of Brangeburg adopted a zero-
emissions strategy, with renewable energy and CO:-free mobility as key elements at
the municipal and regional levels. The district of Barnim has identified several
projects for local passenger and commercial transport that could enable the
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conversion of local rail transport to hydrogen in the near future, including the
Heidekrautbahn (RB27), which is operated by Niederbarnimer Eisenbahn.

On the Heidekrautbahn (RB27), seven hydrogen fuel cell trains are to replace
the previous diesel cars. The planned use of hydrogen trains on the Heidekrautbahn
is part of a larger project called "Use of hydrogen fuel cell drives in local transport in
the district of Barnim (H2BAR)", which involves several districts and companies. The
project is funded by the German federal government as part of the national
innovation program for hydrogen and fuel cell technology. The funding is
coordinated by NOW GmbH and implemented by Project Management Jiilich.

For the first time in rail transport, hydrogen trains will be launched in
Brandenburg. First, the necessary infrastructure must be created. The pilot project is
being carried out with the scientific support of BTU Cottbus-Senftenberg and the
German Aerospace Centre (DLR). As part of the H2BAR project, the Lower Barnim
Railway (NEB) plans to switch trains on the Heidekrautbahn (RB 27) to hydrogen
fuel cell trains. In addition, buses and waste collection vehicles are to be converted to
hydrogen. The hydrogen required for this complex project to combine the sectors will
be 100 percent renewable and produced regionally. It will be supplied through
a newly built infrastructure of refueling stations. In addition, to ensure the smooth
operation of rolling stock on the railway, repair shops are being re-equipped and
replenished.

The total investment in the H2BAR project is around 110 million euros.
According to federal guidelines, the project will be supported by approximately €25
million. To this should be added state co-financing through the Future Investment
Fund (ZiFoG) of up to €20 million.

Conclusions

The "green" hydrogen is thus produced by electrolysis from regionally
generated renewable wind and solar energy. The hydrogen is produced at
ENERTRAG SE's hybrid plant in Oberhafel. Kreiswerke Barnim is building
a hydrogen refuelling station in Basdorf to fuel trains. The hydrogen trains are
expected to be launched in December 2024.

At the same time, the project supports the State of Brandenburg's goal of
reducing CO: emissions in the mobility sector and serves as an example for other
areas. The Heidecrawtbahn project illustrates how the interconnection of sectors can
work in the mobility sector, which is so important for the energy transition. In the
future, hydrogen and fuel cell technologies will become a major economic force
in the field of industrial policy.
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Intrduction

Asphaltenes, as the most polar components of oil, exhibit significant surface
activity. Predictions of the phase behavior of asphaltenes in oil dispersion systems
are relevant for the oil industry, especially now, when there is a steady trend of
increasing the production of heavy oil, which is characterized by their high content.
The formation of deposits on working surfaces causes problematic situations in oil
technological processes. In oil dispersed systems, asphaltene particles are structure-
forming elements and are the main component of the dispersed phase.
Compositional changes of the dispersed medium affect the internal structure of the
dispersed system. Aggregation of asphaltenes and the subsequent process of
flocculation means a loss of kinetic stability by the system.

Main material

To reduce flocculation in heavy oil systems, it is promising to use organic-
soluble surfactants and other amphiphilic reagents synthesized from plant raw
materials. Asphalt-resin-paraffin deposits (ARPD) of asphaltene nature and two
types of surfactants - sodium sulfosuccinate based on mono- and diglycerides of fatty
acids and phosphatide concentrate were chosen as objects of research. The starting
point of asphaltene flocculation ("onset" point) was determined as the minimum
amount of the precipitant component (n-hexane), which must be added to the model
mixture (ARPD dissolved in toluene with a concentration of 15 g/I) to start the
precipitation of asphaltenes. The method of measuring the onset consisted in tracking
the optical density of the model mixture at a fixed wavelength (750 nm), with an
increase in the amount of precipitant in the system. The addition of a precipitant is
accompanied by a drop in the optical density of the original system due to dilution.
At the moment of reaching the starting point of asphaltene flocculation, the optical
density began to increase due to the generation of asphaltene particles.
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The results of determining the "onset" point for a solution of ARPD in
toluene, as well as for solutions that contained 5% by mass. of each of the surfactants
are shown in Figure 1.
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Fig.1. Determination of the "onset" point of ARPD solutions in solvents: 1 - toluene,
2 - toluene + 5% sodium sulfosuccinate; 3 - toluene +5% phosphatide concentrate

As can be seen from the figure, the addition of surfactant shifts the "onset"
point towards lower concentrations of toluene in the mixture with the precipitant,
and therefore prevents the flocculation of asphaltenes. Addition of phosphatide
concentrate was more effective compared to sodium sulfosuccinate (0.379 and 0.403
mole fractions of toluene, respectively). This can be explained by stronger anchoring
of ARPD particles on the surface and the creation of denser protective layers for
surfactants with a large number of functional groups - amide, carboxyl and
phosphatidic.

Conclusions

The presented technique made it possible to evaluate changes in the
distribution of components of the binary solvent in the solvate shells of asphaltenes
at the time of their loss of aggregation stability. According to the results of the
experiment, it can be assumed that due to the addition of surfactant, the amount of
substance is redistributed in the solvate shells and the dispersion medium, and the
flocculation of ARPD particles is inhibited.
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Introduction

Iron contamination of water depends on many factors: water supply sources,
pre-treatment methods, condition of storage tanks and condition of pipelines.
According to sanitary and chemical standards, the permissible concentration of total
iron in drinking water is 0.3 mg/dm?3. The increased concentration of iron in drinking
water is the third class of danger.

Specialists of the English company Water Lens experimentally confirmed that
the test samples of water from sampling points have significantly lower values of
quality indicators. In particular, concentrations of iron (II) and (III) decrease
intensively in the first two hours after sampling. Then for eight hours, concentrations
continue to decrease, but more slowly. The task was to verify the existence of the
problem of reducing the amount of iron in water under the influence of external
factors (time, change in temperature) and find out the cause of this phenomenon.

To determine the concentration of iron in water, the photometric method
with orthophenanthroline was used. The research was carried out in the presence of
hydrochloric acid hydroxylamine, which made it possible to convert Fe (III) ions into
Fe (II), because only Fe (II) reacts with orthophenanthroline. To achieve the
completeness of the reaction, it was necessary to hold the solution with the reagent
for 10-15 minutes.

Main material

Ordinary drinking water was used as the tested water. Determination of iron
concentrations in the tested water was carried out after it exposures every 30 minutes.
In the first hour and a half after water sampling, the concentration of total iron
rapidly decreased from X=0.130 mg/dm?3 to X=0.080 mg/dm3. The decrease in the
concentration of total iron during this time was almost 40%. But over time a balance
was reached. This is due to the fact that Fe?* ions are very unstable in the tested water.
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When these ions interact with air oxygen, they quickly turn into Fe3* ions (insoluble)
according to the formula:

4Fe®* + 0, + 2H,0 — 4Fe(0OH);"" .

Orthophenanthroline, which is added to water, has no time to react in 10-15
minutes with Fe2+ ions and forms complex compounds with them. This effect was
confirmed by conducting several parallel analyses.

Repeated analyzes of water regarding changes in total iron content oSver time
always confirmed previously obtained results. At the initial concentration of total
iron in water X=0.080 mg/dms3, for the first two hours of its exposure, the iron
concentration quickly decreased by more than 2.5 times to X=0.030 mg/dm?. Further,
the iron content in the water stabilized at the level of X=0.028 mg/dm3. The results
of changes in iron concentration over time are shown in Fig. 1.
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Fig. 1. Changes in the concentration of total iron in water depending on the
exposure time at 21°C

Conclusions

1. The obtained result is explained by the fact that the experimental water
was in open access and was actively in contact with the oxygen of the air, and the
temperature of the water did not change (21°C). The pH indicator for drinking water
was 8.2, which corresponds to a weakly alkaline condition.

2. During interacting with air oxygen, Fe?* easily turns into insoluble ferric
iron (4Fe(0OH)3"). The formed in water, hydroxide of trivalent iron precipitates in the
form of insoluble red flakes.

3. Over time, the amount of Fe3+ increase. It settles at the bottom of the
dishes. The concentration of Fe in the water is small, so the sediment is invisible.
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Intrduction

Currently, there are two main areas of technology development in
commercial aviation research in the context of air pollution and climate change. The
first is technological improvement and electrification of aircraft that would lead to
zero direct emissions from fuel combustion. The second area is the development of
low-carbon emissions fuels and biofuels (biojet fuels). It includes conventional
propulsion systems but with the transition to more environmentally friendly fuels,
which, combined with improved operating technologies, can yield promising results.
In 2022, the worldwide demand for biofuels is anticipated to increase by 6%,
equivalent to 9,100 million liters per year, compared to the previous year (Fig. 1,).
The largest portion of this growth is attributed to renewable diesel, which benefits
from favorable policies in the United States and Europe.
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Fig.1. Share of aviation biofuel consumption in total aviation fuel
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Biojet fuels

Biofuels have gained traction in aviation due to their potential to reduce
GHG emissions. Currently, there are two main types of biofuels used in aviation:
hydrotreated vegetable oils (HEFA) and Fischer-Tropsch (FT) synthetic paraffinic
kerosene (SPK).

Unlike traditional fossil fuels, biofuels emit significantly less carbon dioxide
when burned, which makes them a more sustainable option for aviation. However,
there are several challenges associated with the production and use of biofuels.

HEFA biofuels are produced from plant oils, such as soybean, palm, and
camelina oils, while FT-SPK biofuels are produced from biomass feedstocks, such as
wood chips and agricultural residues. Also, it can be produced from residues and
wastes including agricultural, forest residues, and industrial and municipal wastes.
This approach is especially attractive because of reducing need for additional land
use or dedicated crops. HEFA offers a significant advantage as aviation fuels due to
their potential for reducing greenhouse gas emissions. They have a much lower
carbon footprint than traditional jet fuels, as they are produced from renewable
sources and have lower lifecycle emissions. Studies have indicated that HVOs can
reduce greenhouse gas emissions by up to 80% in comparison to petroleum-based jet
fuels [7].. Moreover, HVOs can also reduce other hazardous emissions from aircraft
engines. They have been found to produce lower levels of nitrogen oxides (NOx) and
particulate matter (PM) than conventional jet fuels. This is because HVOs contain less
sulfur and have a higher cetane number, which leads to more complete combustion
and less emission formation.

The Fischer-Tropsch pathway is a well-established method amongl coal-
based commercial plants and several ongoing biomass-based pilot projects.
Furthermore, FT has been projected to have lower production costs for large-scale
facilities compared to alternative routes that utilize lignocellulosic biomass, such as
alcohol to jet (At]) or synthesized iso-paraffin (SiP) pathways. Biomass-based FT fuel
production has been demonstrated in several pilot-scale and demonstration-scale
projects, showing promising results in terms of the production of high-quality
aviation fuels. Additionally, it has been shown to reduce greenhouse gas emissions
by up to 80% compared to conventional petroleum-based jet fuel. As for pollutants
like nitrogen oxides (NOx), studies have found that the use of Fischer-Tropsch
biofuels in aviation can result in lower emissions compared to traditional jet fuels.
However, the exact percentage reduction in NOx emissions may vary depending on
factors such as the engine technology and operating conditions. Nonetheless, it is
generally accepted that Fischer-Tropsch biofuels have the potential to reduce
emissions of greenhouse gases and pollutants like NOx.

Both types of biofuels can be blended with conventional jet fuel in various
proportions and used in existing aircraft engines without any modifications.
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The adoption of biofuels in aviation has been relatively slow due to several
challenges. One major challenge is the limited availability of biofuels. Currently,
biofuels make up a very small percentage of the total fuel used in aviation, and there
is limited production capacity for biofuels. In addition, the production of biofuels can
compete with food production and lead to land-use changes that can have negative
environmental impacts. There is also a need to ensure that the production of biofuels
is sustainable and does not lead to deforestation or other negative environmental
impacts.

NOx reduction techniques are investigated and classified into three
subgroups: fuel treatment, engine control and exhaust aftertreatment. Based on the
review of the current state of the art, a list of topics for future research and
development is presented for researchers and relevant industries.

In conclusion, the development of technology to reduce emissions in
commercial aviation is crucial for addressing the environmental impacts of air travel.
The two main areas of technology development, electric aircraft and biofuels, have
the potential to significantly reduce emissions and improve sustainability in aviation.
However, both of these approaches have their own unique challenges and limitations
that need to be addressed before they can become viable options for commercial
aviation. It is important for policymakers and industry stakeholders to continue to
invest in research and development in both areas to ensure a sustainable future for
air travel.

Hydrogen aviation fuel

Hydrogen aviation fuel is a promising alternative due to its high energy
density and lack of carbon emissions when used as a fuel. Hydrogen can be produced
through various methods, such as steam methane reforming, electrolysis, and
biomass gasification. Hydrogen aviation fuel is a promising alternative to
conventional fossil fuels for the aviation industry, with the potential to reduce
greenhouse gas emissions and promote sustainability.

Coclusions

Consequently, the aviation industry is actively seeking sustainable solutions
to address the environmental impact of air travel. Two of the main areas of
technology development are electric aircraft and biofuels, which have the potential
to significantly reduce emissions. Although both approaches are associated with
certain challenges and limitations, continued research and development in these
areas is crucial for the sustainable future of air travel. In addition, hydrogen aviation
fuel is a promising alternative that deserves further exploration. The industry must
prioritise sustainable development to ensure a cleaner and greener future for air
travel.
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Introduction

The expansion of economic activity results in increased human impact on the
environment, leading to disturbances in equilibrium. As natural resources become
depleted, environmental pollution, specifically in water and air, rises. This hinders
the state's natural resource potential, negatively affects the welfare and health of the
population, and poses a threat to environmental safety. The rising demand for
electricity and heat leads to an increase in their production, causing a detrimental
effect on the environment and increasing the risk of illness for those living near
thermal power plants (TPP). Power enterprises consume natural resources and are
sources of complex environmental contamination, causing negative impacts on
surrounding ecosystems. Researchers have explored the negative effects of TPP on
atmospheric air and sought ways to address this problem. Coal-fired thermal power
plants emit particulates, including fly ash particles and unburnt pulverized fuel, at a
rate of 35-55 tons per day. The radius of the contaminated TPP emissions area extends
up to 50 km. These pollutants contaminate soil and migrate heavy metals to
groundwater and surface water. Additionally, exhaust gases contain solid particles
of varying sizes, highlighting the need for environmental protection measures to
mitigate the emissions of thermal generation companies.

Main material

To decrease the release of pollutants into the air from thermal power plant
flue gases, one approach is to install high-efficiency gas-cleaning equipment, taking
into account various factors such as the physical and chemical characteristics of the
carrier gas, as well as the characteristics of the chemical and particulate contaminants.
Due to the complex nature of waste gas pollution from TPPs, which involves both
gaseous substances and solid particles, multistage cleaning systems are required,
which include dry and wet cleaning devices. Making informed decisions on
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equipment selection requires integrating equipment characteristics and technological
process parameters, which can be a time-consuming task. The proposed approaches
can be complex due to the bulkiness of equipment databases, limited pollutant
characteristic lists, and a narrow focus on equipment selection primarily for technical

compliance.

The selection of effective environmental protection equipment requires a
systematic approach to ensure that the equipment meets the specific needs of the
facility and effectively mitigates environmental impacts. The following scheme
outlines a basic methodology for selecting effective environmental protection

equipment.
/_ ; Equipment
Pollutant Ct'gﬁﬁren? of natural Result
(X) arameters protection (P)
P ) parameters
(Z)
Quantities’ Quantities’ Quantities’ Ecological
t 1 t expediency
parameters parameters parameters of the choice’s
b0 ) @) decision

\o _/

Fig.1. Methodology for selecting effective environmental protection equipment

The relationship between these blocks determines the ecological and
technological outcome of applying a specific technological solution to a particular
pollutant. Each of the blocks (X, Y, Z) can be described by a set of parameters (Xi, Yi,
Zi) that characterize them.

The software algorithm utilizes the method of sequential hierarchical
clustering and comparison of three databases: pollutant characteristics,
environmental technological conditions, and dust and gas purification equipment
parameters. By comparing the characteristics (clusters) of these databases, the
algorithm determines the optimal technological solution that considers the pollutant
and environmental conditions. To compare the clusters of the three databases, formal
conditions, logical commands, and truth tables are used.

Conclusions

A method for selecting dust and gas cleaning equipment to reduce pollutant
emissions in the thermal power industry is proposed to enhance environmental
safety. This method can be simplified by using a spreadsheet repository to select the
necessary equipment, and the algorithm can be accessible to a wide range of users on
computers that support *.xIsx files or on the Internet.
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Introduction

Ukraine possesses significant strategic advantages due to its natural
resources, geographical location, and quality of human capital, which can serve as
the foundation for rapid economic growth of the country. The utilization of natural
resources in volumes and methods that ensure sustainable economic development,
rationalization of natural resource potential utilization, harmonization of the
interaction between society and the environment, and the functioning of economic
mechanisms for environmentally friendly nature management are considered
rational nature use.

The primary natural resource that humanity has been utilizing since ancient
times is land. The process of land use has always been accompanied by satisfying
human needs. Land is defined as a territorial basis for all types of population
activities, a means of agricultural and forestry production, an opportunity for
transportation over any distances with certain characteristics, spatial determination,
size stability, absence of wear and tear, as well as the foundation of statehood and
sovereignty. Therefore, land is one of the main and most important objects of the
material world and a universal means of ensuring social livelihood.

During the period from 2000 to 2015, the area of transport land in Ukraine
increased from 493.3 to 496.8 thousand hectares, of which 321.9 thousand hectares
were used for roads, 112.2 thousand hectares for railways, and 20.0 thousand hectares
for airports and related facilities. However, according to experts in land issues and
scientists, the current utilization of Ukraine's land resources, including transport
land, still does not meet many requirements of rational nature use. The condition of
land, particularly agricultural land, in Ukraine is approaching a critical state.
Approximately 57 percent of Ukraine's agricultural land is affected by water and
wind erosion, and over 12 percent of land experiences flooding.

The hostilities that began in February 2022 have caused widespread and
lasting environmental degradation. They have a significant negative impact on all
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components of the natural environment, including soils. Military activities are
associated with the release of organic pollutants such as polycyclic aromatic
hydrocarbons and polychlorinated biphenyls, which also contribute to soil
contamination with heavy metals. Thus, pollutant emissions associated with military
activities have a direct impact on the environment and can have a significant impact
on the health of the civilian population.

This necessitates the need to define principles of sustainable development for
establishing environmentally safe land use and implementing them in conditions of
martial law, post-war recovery, and addressing the problem of assessing the
ecological state of territories affected by military actions.

Main material

Supporting the proclaimed United Nations General Assembly resolution of
September 25, 2015, No. 70/1, on the global Sustainable Development Goals (SDGs)
for 2030 and the adaptation of their results taking into account the specifics of
Ukraine, the President of Ukraine signed the Decree "On the Sustainable
Development Goals of Ukraine for the period up to 2030." Among the Sustainable
Development Goals of Ukraine, it includes: creating resilient infrastructure,
promoting comprehensive and sustainable industrialization and innovation;
ensuring openness, safety, resilience, and ecological sustainability of cities and other
human settlements; transitioning to rational consumption and production patterns;
taking urgent measures to combat climate change and its impacts, and more, as
reflected in the draft Law of Ukraine "On the Strategy for Sustainable Development
of Ukraine until 2030." Its aim is to ensure a high level and quality of life for the
population of Ukraine, create favorable conditions for the present and future
generations, and halt the degradation of natural ecosystems through the
implementation of a new model of economic growth based on the principles of
sustainable development. Achieving this goal corresponds to the worldview values
and cultural traditions of the Ukrainian people and Ukraine's international
commitments.

The defining aspect of the Strategy is its innovative direction of development,
which is based on active knowledge and scientific achievements utilization,
stimulation of innovation activities, creating a favorable investment climate,
modernizing productive assets, promoting high-tech sectors and economic activities,
enhancing energy efficiency in production, fostering balanced economic growth
based on investments in renewable energy utilization, environmentally friendly
production, and "green" technologies. According to the Strategy project, economic
growth will be associated not with the exploitation of natural resources but with the
widespread adoption of "green" economic models.

Unfortunately, the state of land resources and the existing land use system
do not meet the requirements of rational natural resource management and
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ecological sustainability. There have been violations of the ecologically balanced
relationship between land categories, a reduction in the areas of unique steppe land
formations, an increase in the extent of land erosion, and disruption of the natural
soil formation process.

In general, degraded and unproductive soils occupy one-fifth of arable land
in Ukraine (6.5 million hectares), and the unsatisfactory ecological condition of land
is one of the main reasons for the deterioration of the environment. The
anthropogenic load coefficient, which characterizes the degree of human impact on
the environment, including land resources, indicates a high level of anthropogenic
pressure on land resources due to urbanization, industrial activities, and
transportation.

Automobile transportation is a significant source of noise, lead, and other
forms of soil and water pollution in the vicinity of roadways.

Despite the high adoption of electric vehicles and the implementation of
alternative fuel sources, a larger number of vehicles today still run on gasoline and
diesel engines. Therefore, significant attention needs to be paid to the toxicity of the
gases emitted during the operation of automobiles, which are released in significant
quantities and settle on roadside strips of highways.

Aviation, compared to other modes of transportation, is a specific polluter
with a wide range of environmental impacts. The transportation sector in Ukraine
(road, rail, aviation, and water transport) has a significant negative impact on the
environment. It is estimated that aviation accounts for about 2% of all CO; emissions,
which contribute to global warming issues. Harmful emissions into the atmosphere
from airport activities constitute approximately 2% of CO, emissions. However,
considering the increasing passenger traffic and the forecast of doubling the air traffic
in the next 15 years, it is easy to assume that these emissions will also double.
Additionally, airport infrastructure consumes a massive amount of energy and
water, comparable to the consumption of tens of thousands of households. It also
generates a significant amount of waste, not to mention the vast territory it occupies,
disrupting animal and bird migration routes.

The onset of the Russian military aggression in Ukraine has significantly
worsened the situation regarding the state of the environment and the preservation
of natural resources. Forests are being destroyed, agricultural lands are being
devastated, vast territories are being mined, and the energy, road, and other
engineering infrastructures are being destroyed.

Destruction and damage are occurring on lands of various categories due to
landmines and demining, pollution from burning and spills of petroleum products,
emissions of substances into the atmosphere that settle on the ground, pollution from
military waste, and other hazardous substances as a result of combat operations.

The areas of polluted and disturbed lands are currently not determined, and
the volumes of hazardous substances contaminating the soil and land are also
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unknown. Spills of at least 5,589 tons of petroleum products into the soil have been
recorded [4], but such accounting can only be carried out for petroleum storage
facilities, while destroyed military equipment and civilian transport affected by
mines and shelling are also significant sources of land contamination with petroleum
products.

A detailed analysis of the condition of roads that have been damaged due to
shelling and tank movement can only be conducted through specialized technical
surveys, which are not feasible in a situation where active combat operations are still
ongoing in a significant part of Ukraine's territory, and some roads and bridges are
located in temporarily occupied territory (after February 24, 2022). However,
analyzing the map of military operations and comparing it with the road network
allows for preliminary calculations of the approximate length of roads that have been
damaged as a result of the war, both from missile attacks and tank movements.

The content of emissions components in soil samples taken at a distance of
50-200 meters from the road axis may exceed the permissible limits several times.

In addition to road transport, aviation also holds significant economic
importance. Alongside such positive initial achievements, aviation transport has
been and remains a significant source of negative impact on the environment, which
in turn necessitates the development and implementation of a comprehensive
program for environmental safety in aviation activities.

Conclusions

In order to more effectively protect the environment and ensure rational use
of Ukraine's natural resources, according to international standards, the goal of
national environmental policy is to stabilize and improve the state of Ukraine's
natural environment by integrating environmental policy into the socio-economic
development of Ukraine. This integration aims to guarantee an environmentally safe
natural environment for the population's life and health, as well as to implement an
environmentally balanced system of land use and preservation of natural
ecosystems.

However, considering the destructive impact of military activities, which
leads to a series of processes resulting in the complete degradation of soil resources,
it is essential to end the war, and the aforementioned proposals need to be further
reviewed in more detail. The directions for soil restoration require the development
of programmatic measures for the reclamation and/or conservation of lands affected
by military actions.
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Introduction

Improvements in aircraft and engine technology and subsequent fleet
replacement hold the largest promise for decarbonizing European aviation. This
includes the introduction of electric and hydrogen-powered aircraft on intra-
European routes in 2035. The generation of commercial passenger aircraft to be
developed in the next decade has a potential to realize a step-change in energy
efficiency on the board during the flight.

Aircraft emission and fuel burn assessment scenarios

This task of efficiency assessment as for energy consumption as for the
impact on environment may be divided into the following subtasks:

1. Overview of the available and promising technologies in terms of
fuel/energy consumption, emission and noise. The benefits, challenges and
limitations are planned to highlight.

2. Alist of metrics and indications for analysis of fuel /energy, emission and
noise interdependencies and trade-offs will be determined at airport and global
scales. Additionally, significant factors like operational and technological will be
taken into account as well as non-environmental interdependencies.

3. To collect, summarize and analyse the experience gained in the
assessment of fuel/energy, emission and noise interdependencies at technological
level for defined classes of aircraft.

4. The results of fuel/energy, emission and noise interdependencies for
reference fleet and aircraft with novel types of fuel and propulsion system will be
compared with ACARE 2050 noise and emission goals. In result possible
technological gaps and efforts for overcoming difficulties will be defined.
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The current status of emissions, the EU environmental targets for aviation,
the gaps remaining and the measures needed to close them will be assessed. The
current emission situation for all types of aircraft, determining their contribution to
global emissions and projected trends, should be examined. The work planned for
this task is divided into the following subtasks:

1. Fuel/energy consumption assessment according to the classes of aircraft.

2. Assessment of Emission Indices (EI's) for NOx, CO2, (U)HC, SOx, and
non-volatile Particulate Matter (nvPM) for the classes of aircraft by using aircraft
engine conditions (BFFM2, P3T3 method) or combustion modelling and fuel flow
modelling tools.

3. Emission inventory calculation for cruise mode for the fleet and dominant
groups of the aircraft.

Assessment of Local Air Quality (LAQ) atairports (emission inventory
analysis and air dispersion - at airport level) and Global Air Quality (GAQ) for air
traffic routes (cruise emission inventory analysis and its effect on global issues like
climate change - cruise flight level): to assess LAQ and GAQ from NOx, SOx, volatile
organic compounds (VOCs), non-volatile particulate matter (nvPM), carbon dioxide
(CO2) and other new specific pollutants/sources (full list will be proved during the
research) that occur below 900m above ground level around predefined airport
scenario from the dominant emissions sources by categories: a) aircraft emissions; b)
aircraft handling emissions; c) infrastructure- or stationary-related sources; and d)
vehicle traffic sources; to assess GAQ emission inventory and air dispersion will be
calculated with the tools verified by CAEP for their accordance to ICAO Doc 9889:
PolEmiCa (Pollution and Emission Calculations, designed by CEPA, verified during
CAEP/12 working cycle) and AEDT 3.0 (a software system from US FAA that models
aircraft performance in space and time to estimate fuel consumption, emissions,
noise, and air quality consequences at the regional, national, and global levels) with
BADA (Base of aircraft data, which provides theoretical model specifications and
related specific datasets to accurately simulate the behaviour of any aircraft). Air
traffic scenarios will be defined with BADA including the novel EFACA aircraft
designs. The management of airport LAQ and the relevant emissions is
fundamentally targeted at achieving and maintaining compliance with local
regulation on permissible levels of pollutant concentrations (standard limits). To
understand the actual impact of these emissions, it is necessary to determine the
pollutant concentration (mass per unit volume, which may be measured in ppm or
mg/m3) at the point where exposure takes place. In general, the LAQ is determined
by comparison of the exposure concentrations with standard limits. An airport with
a history of non-compliance with LAQ regulations can be subject to pressure from
regulators and communities when planning permission for infrastructure expansion
is needed. In contrast, the aircraft noise management primarily addresses mitigating
adverse response from noise affected communities.
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Compared to conventional aircraft, fully electric aircraft emit few or none of
the pollutants that adversely affect local air quality. In particular, NOx and fine
particulate matter will be greatly reduced due to the reduction in fossil fuel
combustion. Fully electric or hybrid-electric aircraft could significantly reduce the
emission of pollutants and GHGs in areas surrounding airports. Aircraft powered by
a traditional jet turbine or turboprop engines can produce large amounts of
pollutants such as NOx, volatile organic compounds (VOC), sulfur dioxides (SOx),
and GHGs. Aircraft powered by piston propeller engines emit larger amounts of CO
than jet turbine or turboprop aircraft.

Hydrogen combustion would produce about 2.6 times more water vapor
than kerosene fuel. The products of LH2 combustion are water vapor and nitrogen
oxides, although the amount of nitrogen oxides produced can be kept to a minimum
with proper design and operating envelope. For LH2, no unburned hydrocarbons,
CO, or CO2 are emitted. NOx emissions for LH2 fuel are a 24% improvement over
Jet-A, and again, H2O is a constant index with emissions changing only as a function
of fuel flow into the engine. On results of the analysis of the studies made by
CAEP/MDG for the airport LAQ metric and for the Concorde EIA in US airports
there are three simplified cases defined:

¢ for the assessment of queuing and low speed ground run prior to take-off
the aircraft in stationary (moving speed equal to zero) conditions with two aside
engine operation modes - idle and maximum: emission is considered for CO (nvPM)
and NOx accordingly; engine jet performances are included due to their velocities
and temperatures at engine exit; engine jet installations are defined by aircraft
designs in consideration; wind direction is the same as the direction of engine jet;
surface covering is a small grass; Pasquill atmosphere stability class D (E) for all cases.

e a moving source case is considered for the assessment of taxing aircraft
with engine in idle mode: emission for CO (nvPM) and engine jet performances
should be defined for idle operation mode; wind direction is at angle 90° to the
direction of engine jet; surface covering is a small grass.

e a moving source case is considered for the assessment of taking-off
aircraft along runway with engine in maximum mode: emission for NOx and engine
jet performances should be defined for maximum operation mode; wind direction is
at angle 90° to the direction of engine jet and aircraft run; wing vortices should be
included in consideration for preliminary dilution of engine emission; surface
covering is a small grass.

Conclusions

Multidisciplinary optimisation and fuel/energy, emission and noise trade-
off studies will be joined for novel classes of aircraft at technological level and for
scenario analysis of fleet operation in respect to aviation neutrality 2050 goals.
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Introduction

This Environment Impact Assessment (EIA) study for Concorde
implementation into operation at US Airports, particularly at Dulles International
Airport, has shown that the contribution of aircraft emissions to local air quality
(LAQ) occurs mainly during only two operational modes, queuing and low speed
ground run prior to take-off. But these modes occur mainly at the end of runways
which are usually more than 1500 feet from the terminal. This large distance between
source and receptor permits aircraft emissions to disperse appreciably before
reaching the terminal, thereby substantially reducing passenger exposure to aircraft
pollution. The ICAO document 9889 “Airport Air Quality Manual’ contains advice
and practical information to assist ICAO Member States in implementing best
practices with respect to airport-related LAQ. Addressing these LAQ problems is
fundamentally achieved by reducing emissions, however not all sources are in the
control of an airport operator.

Aircraft emissions are reduced by fleet modernization, auxiliary power unit
(APU) replacement with fixed ground power, and minimizing taxiing and queuing.
Mitigating GSE and fleet vehicle emissions is achieved by fleet modernization, use of
zero or low emissions alternatives (e.g. electric vehicles) and achieving operational
efficiencies. GAV emissions can be reduced by public transit, shuttle bus
consolidation and the like. Nearly all initiatives that reduce LAQ emissions also
reduce fuel burn and greenhouse gas emissions.

Scenario for local air quality

For estimating impact of air pollution, one may assume that the short-term
peak hour situation will be the most critical. The nature of operations and traffic at
any airport, especially of regional airport size, will give relatively less adverse effects
from the long-term average concentrations.
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Operations of aircraft are usually divided into two main parts when their
impact on environment is considered as following:

* The Landing/Take-off (LTO) cycle which includes all activities near the
airport that take place below the altitude of 3000 feet (1000 m). This therefore includes
taxi-in and out, take-off, climb-out, and approach landing.

* Cruise which here is defined as all activities that take place at altitudes
above 3000 feet (1000 m). No upper limit of altitude is given. Cruise, in the inventory
methodology, includes climb to cruise altitude, cruise, and descent from cruise
altitudes.

The reason for performing the emissions distribution as a separate task is that
for an emissions inventory, location and time of release do not matter and the work
can be completed without distribution. Each emissions source is allocated to a
specific time period by location on the airport. The use of one-hour time periods over
a 24-hour average day is most often used because of dispersion modelling
requirements.

Air quality computer models that have been developed for airport analyses
often permit both spatial and temporal input and output as elements of the emissions
inventories. Such models include EDMS or its successor AEDT (U.S. FAA), LASPORT
(Germany), ALAQS-AV (Eurocontrol), ADMS (UK) and PolEmiCa (Ukraine)
(Appendices B and C). All these models/tools were verified by CAEP on their
accordance with the requirements and recommendations of ICAO Doc 9889, their
comparison in emission inventory and dispersion calculations for the CAEPport. The
differences in the calculated concentrations between the models arise as a
consequence of both differences in emissions, which can be broadly estimated from
the emission totals, and differences in the models' formulation, including their
representation of emission sources, and treatment of meteorology and dispersion
itself. Higher values at runway start for PolEmiCa can probably be explained by
differences in the engine jet height rise assumptions. Also, in order to identify to some
extent whether differences in airport dispersion results are due to generic differences
in the models or due to differences in specific features like the applied boundary layer
model or the treatment of engine exhaust dynamics, some simple test cases must be
set up.

Whereas past analyses provided only a change in global LTO emission, the
results presented here provide estimates of the area at and around an airport, where
a given threshold concentration is exceeded due to aircraft emissions. The
calculations indicate that it is technically feasible to carry out such standardised
airport dispersion calculations in the context of CAEP stringency analyses. The
variation of exceedance area with applied threshold concentration and with total
emission is consistent with theoretical estimates. The calculations provide both
absolute exceedance areas and relative changes, and they allow to apply different
threshold concentrations in the post-analysis. The potential benefit of these novel
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parameters for CAEP work is subject to further exploration. On results of the analysis
of the studies made by CAEP/MDG for the airport LAQ metric and for the Concorde
EIA in US airports there are three simplified cases defined:

* for the assessment of queuing and low speed ground run prior to take-off the
aircraft in stationary (moving speed equal to zero) conditions with two aside engine
operation modes - idle and maximum: emission is considered for CO (nvPM) and
NOx accordingly; engine jet performances are included due to their velocities and
temperatures at engine exit; engine jet installations are defined by aircraft designs in
consideration; wind direction is the same as the direction of engine jet; surface
covering is a small grass; Pasquill atmosphere stability class D (E) for all cases.

* amoving source case is considered for the assessment of taxing aircraft with
engine in idle mode: emission for CO (nvPM) and engine jet performances should be
defined for idle operation mode; wind direction is at angle 90° to the direction of
engine jet; surface covering is a small grass; Pasquill atmosphere stability class D (E).

* a moving source case is considered for the assessment of taking-off aircraft
along runway with engine in maximum mode: emission for NOx and engine jet
performances should be defined for maximum operation mode; wind direction is at
angle 90° to the direction of engine jet and aircraft run; wing vortices should be
included in consideration for preliminary dilution of engine emission; surface
covering is a small grass; Pasquill atmosphere stability class D (E) for all cases.

The concept of the "area of Concorde influence" has been introduced during
EIA studies to show in a simple manner the area influenced by Concorde emissions
over its entire movement path. The influence area encompasses concentrations down
to the lowest level normally detectable above background. Based upon engine
emission rates listed in that FEIS, Concorde carbon monoxide (CO) emissions (for the
taxi mode) are expected to be up to three times higher than B-707 emissions, but
actual, measurements near the taxiway show nearly equal CO impact from both
aircraft. Factors contributing to this difference between published engine emission
rates and measured air quality concentration include engine - airplane geometry,
engine exhaust temperature and wake dynamics. The Concorde is considerably
different than other aircraft in these respects.

Conclusions:

Principle for the new SST aircraft is its similarity with Concorde in airplane
geometry, absence of the flaps, it means the wake dynamics at taking-off and landing
should be expected quite similar with Concorde. Very new engine - different from
Olympus - will be installed, evidently with smaller temperatures and speeds of the
exit jets, so the buoyancy effect of the jets is expected much less. So as the emission
indexes are expected much less than were measured for the Olympus engine. These
details provide the expectations that the LAQ impact assessment for the new SST
airplane should be less than in case of Concorde.
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Introduction

In 2035, the most complex yet achievable target is that of a hybrid-electric
propulsion system optimised for regional aircraft in a typical mission. Electric
propulsion for aircraft now appears feasible given the extraordinary progress
envisaged in the high electrical power, high voltage and electricity storage
technologies. Full electric and hybrid propulsion can be considered as a continuum
at different stages of hybridisation with related technologies, complexity, safety and
integration evolving at a different pace depending on air vehicle application and
potential for scalability. Electric propulsion offers additional degrees of freedom for
optimising the aircraft performance and reducing fuel consumption, also opening up
anew design space for aircraft configuration, performance, operation and eventually
business case. Regional aircraft are the most suitable candidates for demonstration,
considering size, range and performance, as this market segment is able to return a
sensible impact on global greenhouse gas emissions.

One of the key technologies is the integrated e-propeller with folding
capabilities possibly. The driving of a propeller by a high-power electric motor is a
breakthrough in aeronautics and opens new perspectives while bringing constraints
in particular in terms of additional mass. The e-propeller could have several
functions/benefits:

e improve the lift of the aircraft (high lift propeller) and therefore potentially
reduce the wing surface;

e reduce the marginal tip vortex (wing tip propeller) combined with the potential
controllability of the aircraft by thrust differential;
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e De foldable to reduce aerodynamic drag when not in use in several flight phases;
this constraint is specific to hybrid architectures where additional electric motors
may produce extra power in specific flight phases only. To avoid the oversizing
of the electrical motor, specific design features need to be taken into account to
address the transitory phases;

e reduce noise: it is also a fundamental area of improvement for societal acceptance
and use at secondary airports, which are often located near urban areas. The
noise reduction perception can be decreased by 15dB compared to ICAO ch14;

e allow taxiing operations using e-propeller only, leading to zero emissions on the
ground.

Hydrogen-powered commercial aviation is also today on a promising path
towards climate neutrality by 2050, with European industry setting 2035 as an
expected date of entry into service of the first hydrogen-powered commercial aircraft.
Hydrogen as energy carrier and batteries as energy storage have the potential to
eliminate aviation CO, emissions as well as reduce non-CO. ones. Hydrogen and
electrified aircraft propulsion explicitly expands the scope to include hydrogen
combustion propulsion. A new concept aircraft enables to explore a variety of
configurations and hydrogen technologies that will shape the development of the
future zero-emission aircraft. For large commercial air transport applications, it is
therefore widely expected that only liquid hydrogen systems will prove viable.
Nevertheless, to develop hydrogen-powered commercial aircraft, several
technological challenges need to be overcome before its full potential can be
exploited. For that the Horizon Europe Clean Hydrogen partnership focuses on the
production side (e.g. developing new fuel cells and hydrogen storage technologies),
and the Clean Aviation partnership addresses the integration and demonstration of
disruptive technologies, including ones on hydrogen-powered aviation and
subsequent aircraft architectures. The Airbus multi-year demonstrator programme
has officially been launched on the A380 test platform with the objective to test a
variety of hydrogen technologies both on the ground and in the air. Each technology
component - the hydrogen tanks, hydrogen combustion engine and liquid hydrogen
distribution system - will be tested individually on the ground. The A380 is the
world’s largest and most spacious passenger jet ever built - a size that makes it
ideally suited to the role of test platform

Aircraft classes and their prototypes

These two aircraft concepts for regional aircraft and for short-medium range
aircraft consider their applicability as to regional airport so as to airport-hub. Looking
on existing Polish experience the airports Gdansk and Warsaw/Okecie are
considered as a ground to assess the efficiency of the new aircraft for noise and local
air quality protection. For both airports the aeroplanes for comparison in existing
fleet are used the following: ATR-72 for the regional aircraft and Airbus-220 - for
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short-medium range aircraft. The ATR 72 is recognized as the most cost-effective
regional aircraft in the world, its competitors DHC-8 (Q400), lliushin-114, Antonov-
140 and Xian MA700 may be included all together in a single aeroplane class for the
further investigations. Bombardier de Havilland DASH 8-300 / PW123 (ACFT_ID =
DHC830) is fully presented in ANP data base and may be used for the noise
comparison studies.

The following competitors to Airbus-220 are forming the class of short-
medium LH; aircraft for the further investigation in both scenarios: Embraer E-Jet E2
family are medium-range jet airliners developed by Embraer, succeeding the original
E-Jet; the Sukhoi Superjet 100; the Mitsubishi SpaceJet and the Comac AR]21
Xiangfeng. In particular Embraer E-Jet family E170 / E175 / E190 / E195 is fully
presented in ANP data base and may be used for the noise comparison studies.

Noise exposure calculations for airport noise scenario

ICAO DOC 9911 guidance and ECAC Doc 29 are both recommended for
computing noise contours around airports and for aircraft noise calculations at
specific points of noise control, for example during the procedures of noise
compliance assessment for new projects of human activities close to airport.
Complementarily to this any new development inside the specific NPZ preferably
requires the measurements of SEL, LAmax together with LAeq, LDEN at the site of
its location for comparison with the norms for this territory in accordance with the
type of expected dominant human activity and if necessary-to define appropriate
protection measures from aircraft noise impact as required by ICAO aircraft noise
protection policy, Balanced Approach to aircraft noise management in airports and
EU noise abatement policy. Follow-up measures-noise monitoring, performed either
or as portable or as continuous aircraft noise measurements in the vicinity of
airports-must be done at this site and other locations for comparison to show the
adequacy of predefined and realized noise protection measures. Since 2002, EU has
taken over the ICAO Balanced Approach, according to which measures phat airport
operator takes concerning the noise at or in the vicinity of airports should weigh up
which measures are most appropriate to be taken.

In this case the uncertainty of assessment is becoming a subject of concern -
never mind or of the noise measurements or noise calculations. In it is shown that the
combined standard uncertainty of the aircraft noise monitoring measurements is 0.67
dBA, the expanded uncertainty with confidence level of 95% is 1.3 dBA in current
situation. Among other contributions to uncertainty as listed in ISO 20906, the events
marking system has an influence on the measurement results on two different levels:
the first one, derives from the human factors affecting the event detection while the
second one derives from the error rates of the classification-identification chain. Just
for a location very close to the airport (aircraft events range over 20 dB), this
contribution to uncertainty can be up to 0.5 dB when simple detection techniques are
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used, and can be reduced to approximately 0.1 dB when radar tracking is used to
enhance the identification task. So, in this technically simplified case the assessments
of uncertainty in are looking the same. In more complex acoustic environments, the
identification uncertainty can increase up to 5 dB (or more) in the absence of accurate
classification/identification tools.

Current aircraft noise calculation methodology applies to long-term average
noise exposure only. Its recommendations are looking enough for overall noise
exposure and impact assessment from the airport activities, used for a number of
purposes in aircraft noise management. Current versions of appropriate models and
software (INM, ANCON, STAPES, SONDEO, IsoBella, etc.,) are fully correspondent
with these recommendations, all of them were verified by CAEP for their relevance
with Doc 9911. In their structure and main methodical approach existing models are
integrated noise models, they combine the assessment module of the flight path
parameters necessary for noise calculations and the aircraft noise assessment module
itself.

Noise monitoring results for proving aircraft noise modelling

Noise measurement is considered the fundamental means to evaluate,
validate, and control noise abatement. Noise measurements performed by sound
monitors located close to airports are often disrupted by urban background noise that
interferes with aircraft flyby noise events. Acoustic climate and topographic
conditions are often also the subjects to limit the normal operation of noise
monitoring terminals and especially their accuracy and uncertainty of aircraft noise
assessment.

Noise monitoring must be used in order to measure statistically
representative long-term levels, which can be combined to provide annual average
levels. In practice the noise impact metric accounts the contribution of any aircraft
flight noise event via its incorporation into Leq and Lmax descriptors. Note that the
Lmax descriptor is more understandable for community than any equivalent noise
level or index. In various adopted metrics and in going on investigations these
descriptors are also widely used in combinations with other parameters such as
number of flight events, duration of noise events, etc. However, the common metric
for various noise situations has not been yielded till now. The number of them are in
use everywhere, but most of them are quite complicated for community
understanding and sometimes its simplified versions are used for the assessment of
noise impact.

In accordance with EU directive requirements the calculations of
environmental noise descriptors became mandatory, while measurements may be
used just for validation of the results. For environmental noise measurements main
provision described in international standard ISO 1996-2, which refer to general test
method development mainly. As stated in the standard, the sound levels shall be, if
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possible, determined from the exposure level (for example, SEL) measurements of
individual aircraft flight noise events during representative time period. The
representative time interval for Leq measurements is introduced as the period which
include “five or more of each type of aircraft contributing significantly to the sound
pressure level to be determined” and for Lmax measurements - “from at least five
and preferably 20 or more occurrences of the most noisy relevant aircraft operation”.

Note that estimation of noise impact from aircraft flight noise events - aircraft
flybys at considered environmental site - presupposes that common noise conditions
must be taken into account, i.e. other significant noise sources must be considered
also. It is necessary for determination of the background noise (or residual noise)
level over which the aircraft noise level arises and the duration of aircraft noise
prevailed influence depends on. E.g., for the urban case during day time an aircraft
noise of 70-75 dBA Lmax should be insignificant comparing with permanent road
traffic noise of e.g. 60 dBA Leq and significant for night time when residual noise is
equal to 45-50 dBA Leq usually.
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Fig. 1. Schematic view of ‘averaged” (virtual) event for representative period
with appropriate parameters of maximum, residual levels and duration
of the event. Sound energy in magenta triangle defines the sound exposure
level of the event

Conclusion

So, the existence of the representative set of flight noise events assumes, that
there is an ‘averaged’ (virtual) event with appropriate ‘averaged” parameters (Fig. 1)
of maximum sound level Lmax,repr, sound exposure level SELrepr (LE, repr),
equivalent sound level Leq,rep, duration of noise event Atrepr and residual
(or background noise) level Lres,repr, all of them schematically are shown in Fig. 1
in a way as they were introduced in standard for the description of parameters
of single event. For Lden or/and Lmax determinations during representative time
period such ‘averaged’ event may be obtained for rating time intervals as day (12 h),
evening (8 h) and night (4 h) separately.



109

Young Scientists Chapter

Modern Energy Technologies in Power
and Transport



110

Influence of Raw Materials of FAME
on the Degree of Swelling of Elastomers

Olena Shevchenko, Daryna Popytailenko
SHEI Ukrainian State University of Chemical Technology

E-mail: shevchenko o _b@udhtu.edu.ua

Intrduction

Alternative fuels, especially those produced in an environmentally friendly
way, are necessary to meet the growing world energy needs. FAME (methyl esters of
fatty acids) is a renewable alternative to traditional petroleum fuel. However, the
compatibility of elastomers commonly used in automotive materials is a concern, as
FAME can cause the rubber-based material to dissolve and degrade. Degradation
processes are irreversible, including changes in the elastomer due to the loss of its
chemical structure. The polarity of FAME increases its solubility and facilitates
penetration and extraction. The influence of FAME on elastomers occurs in two ways:
firstly, through the absorption of liquid by elastomers and, secondly, through the
destruction of soluble components of elastomers in the liquid medium. In the course
of many studies, it was determined that the stability of elastomers decreases in the
order of polytetrafluoroethylene > silicone rubber > nitrile rubber> ethylene
propylene diene monomer > polychloroprene.

Main material

The influence of the raw material FAME on the degree of swelling of the
elastomer was investigated. The following fuels were used in the work: diesel fuel
(DF), FAME from sunflower oil (FAME-1), FAME from rapeseed oil (FAME-2),
FAME from chicken fat (FAME-3) and mixed fuels with a 15% addition of these
FAME. Square-shaped samples of oleobenzene-resistant elastomer were prepared
for the test. The prepared samples were kept in test tubes with fuels at a temperature
of 25 °C for 10 days. Every day, the samples were weighed on analytical balances and
visually assessed for deformations. The results of calculations of the degree of
swelling are presented in Figure 1.
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Fig. 1. Degree of elastomer swelling in different fuels

The mass of the samples increases with the immersion time. Maximum
swelling occurs quickly at the early stage of immersion (after 72 hours). This may be
related to the penetration of fuel into the polymer chain. Mass swelling is associated
with the dissolution of soluble components in elastomers, such as plasticizers,
stabilizers, or additives.

The weight increase of elastomers ranged from 7.53% (DF) to 16.16% (FAME-3). Also
during the tests, deformations and changes in the geometric dimensions of the
sample were recorded. Such a high degree of elastomer swelling should be taken into
account before replacing diesel fuel with FAME fuel.

Conclusions

The degree of swelling increases with an increase in the concentration of
FAME in the mixed fuel. This elastomer is not recommended for use in diesel engines
running on mixed fuel, as FAME causes elastomer degradation and technical
malfunctions.

Today, the influence of FAME on the compositions of industrial elastomers
used in engines is poorly studied, the usual approaches to the evaluation of structural
materials may prove insufficient, since the compatibility of elastomers with FAME
strongly depends on their elemental composition. Also, the study of the stability of
elastomers in the real operating conditions of the fuel system is a relevant issue for
further study, since temperature and pressure changes are difficult to repeat in
laboratory conditions.
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Beryn

CyyacHa aBiallid € OJHMM 3 OCHOBHMX CIIOXMBayiB HeBiIHOBIIOBaHOI
HadTOBOI CMPOBMHM Y BUIJISAL aBiallintHMX OeH3MHIB Ta HaJvB I Fa30TypOiHHMX
peuryHiB (I'TH). Y 3B513Ky 3i cTpiMKVMM pO3BUTKOM aBiallitfHOI TaIy3i aKTyaJIbHUM €
HiOBUIEHHS eHeproedeKTMBHOCTI ajBa Ta 3MEHIIIeHHS BUKWIIB Bifl ITOBITPSHMX
cyneH. CboromHi, BiAIIOBIIHO 110 Jep>kaBHOI IOJITUKM ITPOBITHMX KpaiH CBITy B
HaJIMBHO-€HEPreTUYHIV Tayly3i, HaJlarO/KeHHS BMPOOHMIITBA Ta BUKOPWUCTAHHS
QJIbTepHATUBHMX MOTOPHMX IIaJIMB, 30KpeMa asialliviHuMX, 3 BiIHOBJIIOBAHOL

CUPOBUHM € OITHVM 3 IIPiIOPUTETHMX 3aBHAHb.
OcHOBHa YacTHMHA

3arajIbHOBIZIOMO, IO [HisUIbHICTH aBialliiHOI rajlysi 3aBfa€ 3HaYHOI KOV
HaBKOJIVIITHEOMY CepemoBUIIY, OCKUIBKM IIPOAYKTY 3TOPSHHS HaIviBa € IKeperioM
3abpynHenH:s atMocdepm. Kpim toro, Bukmay CO> Ta iHIMX MapHMKOBUX Ta3iB
pobIIsATE 3HaUYHMI BHeCOK y IobaybHi KiIiMaTwaHi 3MiHm. ITpoGremi asiarivHix
BUKVIIB IPUCBAYEHO HU3KY KepiBHMX JTJOKYMEHTIB ITIPOBIJHMX OpraHizamin y raiaysi
OuBiIEPHOL aBianii. HwuMu BcTaHOBIIEHO BMMOIW IIOAO ITOCTITHOIO CKOPOYEeHHS
BukuaiB CO; B cepemgnboMy Ha 1,5 % IIOpigHO 3 METOIO 3MEHIIIeHHS BUKWIIB
BymiIekmcstoro rasy Ha 50 % mo 2050 poky nopisrsaHo 3 2005 pokoM. Ha ceoropaimmsin
JeHb OJHVM 3 IepCIeKTUBHMX IUIAXiB eKoJIorisallii aBialliliHOTO CeKTOpYy €
BUKOPVICTaHHS aJIbTEPHATVBHVIX aBialliviHMX MaimB. Y 3B'3Ky 3 ImM MikHapogHa
oprasizanis ryBUTEHOI aBiarii (IKAO) mporao3sye, mo cy4acHm1 aBialliiHII CEeKTOP
HOTpeOye IIBUIKOIO PO3BUTKY BMPOOHMYMX ITOTYXXKHOCTEV 3 BUPOOHMIITBA HOBUIX
BVIIIB aBilallivTHMX HaJIVIB.

Ha nyMky cydacHUX HAyKOBIiB Ta eKcHepTiB y cdepi AissIbHOCTI
aBiallifTHOTO CEeKTOpy Ha CBOTOAHIIIHIV [eHb [eKapOoHi3allis IIOBITPSHOTO
TPaHCIOPTY € OAHWM 3 HaVCKJIaJHIIMX 3aBJaHb y MOPIiBHAHHI 3 iHIIMMU BUAAMM
TPaHCIOPTY. SIK OIVH 3 MOXJIVBMIX Ta HaviOUTBII e(heKTMBHMX IIUISIXIB CKOPOYEHHS
Bukygis CO, B aBiallilHOMy CeKTOpPi ChOrOAHI PO3MIANAETbCA BUKOPVICTAHHS
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HWU3BKOBYIJIEIIEBUIX CTaIMX aBiamimHmx mamms, abo Oiomayms. Hapasi Bemytbes
PpO3pOOKM 1070 IlepcrieKTus etekTpudikariii komepiiiHmx Jrrakis. Kpim Toro,
aKTMBHO JOCIKYIOTBCSI TepPCIeKTUBU BUKOPWUCTAHHA BOIHIO IS JKVBJIEHHS
JliTakiB, OHAK Ii PO3pOOKM 3HAXOMATbCA Ha PaHHIX CTalisiX IIPOEKTYBaHHS. Ta
BUMaralmTh PO3BUTKY HOBOI iHPpacTpyKTypu I VIOrO TPaHCHOPTYBaHHS Ta
30epiraHHs.

Orxe, TOKM IO €IMHOIO [OCTYIHOIO aJbTepHATMBOIO IS 3aMiHU
TPaOMIIiVHMX aBiallimHMX HavB € OionaymBa. CbOTOAHI CIIOCTepiracThcs 3HAYHMIL
nporpec y cdepi po3spobkm Ta BuKOpwmcTaHHsS Oiomaims. OfHaK 3ajIMIIarOThCH
BeJIMUe3Hl BUKIVKM I KOMeplliajlisamii IlepeqoBuX IIPOLeciB ixX Omep>KaHH::
HaJIaTO/KeHHST BMPOOHWYMX JIAHIIOTIB (Bill HOCTa4aHHS CHPOBUHM IO CHUHTE3Y
HasIMBa), 3MIiITyBaHHS Ta IOCTaBKV HOBMX BWIIB ITajIMBa, IIPOBEIEHHS KOMIUIEKCY
71ab0paTOPHMX, CTEHIOBNX Ta JILOTHUX BUIIPOOYBaHb, cepTUdiKallis Ta TOIyCcK Wt
KOMEPIITHOTO BUMKOPWUCTaHH:. TakuM d9mHOM, poOOTM CHpsIMOBaHiI Ha PO3BUTOK
TeXHOJIOTiVI opjep>XaHHs ajlbTepHaTMBHMX aBlalliiHMX IajIMB Ta PO3ILIMPEeHHS
CYIPOBMHHOI 6a3y I X BUPOOHMIITBA € aKTyaIbHMMM SIK I YKpaiHu, Tak i mrst

CBITY 3arajioM.
BucHoBKM

ABTOpamMu nociikeHO @i3MKO-xiMiuHiI BJIAaCTMBOCTI 3pasKiB aBiallitHMX
Gionasms Ha ocHOBi HadroBoro naysmsa i I'TI Ta GiomoGasok. ITokasaHo, 1o
BBelleHH: OiofobaBok 1o cwiamy nayms it [T mpwsBoguTe [0 3MiHM 1
BJIACTMBOCTEVI, 30KpeMa M0 IIIBWINNeHHS TIyCTMHM, B SI3KOCTi Ta TeMIlepaTypu
KpucTaiisariil. 3a ITOKasHMKaMM TYCTMHM Ta B SI3KOCTi 3paskm Oiomanms miykom
3a10BOJIbHAIOTE BUMOTY HOPMaTMUBHMX JIOKYMEHTIB IIJOI0 SKOCTI aBialliiH1X MaJIuB.
3a ITOKa3HMKOM TeMITepaTypy KpucTasIisariil ivire Oiomanvsa 3 BMicToM 6iomo0aBok
He Oitp1re 30 % (00.) 3a0BOJIBHAIOTH BMOTY HOPMAaTVBHVIX IOKYMEHTIB.

3a pesynbpTaTaMM eKCIEPVIMEHTAIBHMX IOCTIDKeHb MOXHa 3poduTn
BVICHOBOK, IT10 0i0;100aBKM Ha OCHOBI ITaJIBMOSIIPOBOI Ta KOKOCOBOI OJIiTl BOJIOIIIOTh
KpaIIyMy XapaKTepyCcTUKaMy IOPIiBHSHO 3 Oiogo0aBkaMy Ha OCHOBI piTakoBol Ta
PVOKi€BOT OJ1i, 30KpeMa, 3 OISy MOXXJIMBOCTI X BUKOPUCTaHHS K KOMIIOHEHTiB
aBianivtHux Oiomarme. biomoOaBKyM Ha OCHOBI HMAJIBMOSAPOBOI Ta KOKOCOBOI OJIiN
MalOThb MOJIEKYJISPHUV CKJIaf], Ta MOJIEKYJIIPHY Macy, Io Oinpmr HabOmvokeHi 1o
CKJIaly TPaJWLIiVIHOTO aBialliliHOTO MajIrBa, a OTXKe BOJIOMIIOTh BJIACTMBOCTAMM, 1110
€ OuTpI IoiGHMMM o BlacTMBOCTeVt HadpToBoro nayva 1yt ['T/. TakmM umeHOM,
ofepXaHi pe3ysIbTaTVl [OAOTh INATPYHTS I IOJAIBIIMX JIaOOpaTOpHMX
OOCITiIKeHb, 30KpeMa, eKCIUTyaTaIliiHMX BJIaCTMBOCTEV, Ta BWUIIPOOyBaHb Ha
CTeHIOBVX aBialliHVIX ABUI'YHAaX.
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Introduction

Utilization of bird droppings has turned into a difficult problem for many
poultry farms, as it requires large material, technical and monetary costs, as well as
the presence of large areas of agricultural land. Fresh droppings are a source of
unpleasant odors, release of poisonous gases (ammonia, hydrogen sulfide), as well
as copper, phosphorus, potassium, zinc, calcium, manganese. Organic compounds
contained in bird droppings include nitrogen compounds (proteins, peptides, amino
acids), carbon compounds (lipids, glycerols, fatty acids, carbohydrates, including
fiber, sugars, alcohols, volatile acids, cellulose lignin), sulfur compounds (sulfides).
It can contain a significant amount of weed seeds, helminth eggs. It also is a favorable
environment for the development of pathogenic microorganisms. In case of untimely
processing, such litter becomes a source of environmental pollution (atmosphere,
reservoirs, soil, groundwater). Without processing by any method fresh litter is not
recommended to use as fertilizers.

For recycling chicken litter into biogas, biogas plants are utilized working on
the basis of processes fermentation and decomposition of organic substances by
anaerobic bacteria, at ambient temperatures of 15-20 © C - for psychrophilic bacteria,
30-40 ° C - for mesophilic bacteria, 50-70 © C for thermophilic bacteria.

The number of received biogas depends on the quality and volume used
waste, and characteristics of the installation. Fruthermore, during processing of the
chicken droppings up to 0.311 m 3 of biogas per 1 kg can be obtained from the raw [1].

After the production of biogas from organic waste and manure, the digestate
is obtained. It can further be used as biofertilizer (which is absorbed by plants by
almost 100%), or as an additive to compost, or for surface treatment of the territory.

Maintenance of the specific temperature levels during biomass fermentation
in the methane tank is one of the most important conditions to receive high biogas
outputs. A temperature deviation of £ 1 °C within an hour is allowed.
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Inverstigation of the biomass heating process in the methane tank has
become a relevant pressing interest.

Main material

With help modeling in the program SolidWorks analyzed thermal regime of
methane tank. The model of methane tank is programmed and corresponds to the
contemporary installation of a biogas production complex and electric power at one
of the enterprises of Kyiv region.

The model of the methane tank with a volume of 1 m3 is constructed in the
form of a concrete cylinder of 750 mm height with internal diameter of 1632 mm and
with wall thickness of 50 mm covered with thermal insulation mineral wool. The
heaters of different designs and energy input systems for biomass heating are placed
inside the methane tank. The heat carrier is a 25% water solution of propylene glycol
with volume flow rate of 11 m3/h and a temperature of 65 °C. The environment
ambient temperature is 25 °C, the coefficient of heat transfer from the external wall
is 23 W/m?2 -K. The initial temperature of the biomass is 30 °C.

The modeling process is built on the composition of a heat balance between
supplied heat and heat loss by different parts of the methane tank.

The result of the modeling is the determination of heat losses by individual
elements of the methane tank and the temperature distribution plotting in its various
cross-sections depending on the heating conditions: the cylindrical part, the bottom,
and the simultaneous use of both options.

Conclusions

In accordance with obtained results utilizing all methods of the heat input
the zones of overheating and underheating were determined. The optimal method of
biomass heating is a separate bottom and side heat supply. Thus the most uniform
biomass heating to a temperature of 37 °C is ensured, which leads to the optimal
biogas output, reduces input heat losses and biomass mixing. Since without proper
biomass mixing in the fermenter the stagnation zones are observed, where the
biomass does not reach the specified temperature, and the crust formation is possible
on the substrate surface, it is necessary to install propeller agitators to resolve both
issues.

Energy losses reduction for own needs and optimal biomass heating
provision is achieved by implementing qualitative and quantitative regulation of the
heat flow through its input into the methane tank.
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Intrduction

Modern requirements for the reliability of tribomechanical systems are
related to the qualitative improvement of lubricating materials, their components
and, in general, are defined by in-depth analysis of the state of the lubricating
medium and the contact surface of the metal in the friction process. An increase in
the resource and reliability of the friction pair couplings is determined by their
compatibility, which is understood as the ability of the tribosystem to realize the
optimal state according to the specified criteria in a given range of operating
conditions [1]. Therefore, developing criteria for evaluating the quality of lubricants
based on tribotechnical indicators is an important research area in determining the
operational reliability indicators of friction units.

Main material

The ability of metals to irreversibly absorb deformation energy, estimated by
the index of integral work, can be used as a sensitive criterion in the study of metals
under conditions of cyclic elastic-plastic deformation. Since during dynamic
deformation, the share of hidden energy stored in the metal can be up to 20-25% of
the total dissipated energy, the greater the ability of the lubricant to reduce the
specific work of friction, the lower the contact energy will be, respectively, the
resistance to the destruction of the elements of tribocouplers should be higher.

Transmission oil for hypoid gears (T-Shyp) of two manufacturers was chosen
as lubricants for the research: sample 1 - transmission oil "Bora B" T-Shyp (TU U 19.2-
38474081-017:2018 / SAE 140 / API GL-5); sample 2 - transmission oil for hypoid
gears T-Shyp (TU 38.1011332-90). Rollers were used as the material of the contact
surfaces - steel 30ChGSA (HRC 48 - 52, Ra 0.34 pm). The research was carried out on
a software-hardware complex that simulates the operation of gears in conditions of
rolling with slipping using a roller analogy. The parameter of the specific work of
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friction (Ar) was analyzed, which characterizes the energy load of the frictional
contact.

The obtained experimental values of A for sample 1 in the range of
736....11640 J/mm? characterize the operating conditions of the tribosystem with an
average manifestation of energy processes in tribotechnical contact. For sample 2, the
specific work of friction in contact during the initial run-in period lasting up to 13
cycles is characterized by high values at 14000 - 36000 J/mm?, which, on average, is
ten times higher than the similar parameter established for sample 1. With further
working at 20°C, the specific work is, on average, 3191 J/mm?2, 1.37 times higher than
sample 1. Periodic rapid periods of increase of A in contact by 3.....5 times were
recorded, which indicates the intensification of energy processes both at the
lubricant-metal interface and in the surface layers of the metal. These processes
usually lead to the intensification of wear of friction pairs, which, in turn, is the main
prerequisite for reducing the resource of the tribosystem.

The activation of the surface layers of 30ChGSA steel in the friction process
leads to an acceleration of the flow rate of mechano-chemical reactions at the metal-
lubricant interface. As a result, metastable dissipative structures are formed with an
increased number of active components of the lubricant, which include oxygen,
sulfur, and phosphorus. For example, when lubricating the friction pairs with
transmission oil, sample 1, the concentration of the specified active elements in the
near-surface layers of the metal at a depth of up to 10 pm is 2 times higher compared
to the friction pairs that were lubricated with sample 2. This is due to the different
activation of multifunctional additives and active functional groups of the bases of
the studied oils that form mono- and polymolecular adsorption boundary layers on
the active centers in the areas of actual surface contact. Since the formation of
metastable dissipative structures ensures an increase in the wear resistance of the
tribosystem, it is possible at the stage of creating the formulation of the lubricant and,
when compounding the commercial batch of oils, improving the control of the
physico-chemical indicators of the quality of the lubricant and the laboratory control
of the tribotechnical indicators, to create lubricants with effective operational
characteristics.

Conclusions

An appropriate selection of lubricant provides an opportunity to increase the
durability of friction pairs in operational conditions by forming wear-resistant
dissipative structures during friction.
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Beryn

KsamidikoBana mepepobka TyMOBMX BiIXOHmiB € ChOTOOHI HaA3BWYATHO
BaXXIMBOIO ITpOOJIEMOIO, OCKUIBKM [1a€ 3MOIYy YacTKOBO BUPIIINTU IIpoOJIeMy
3a0pyIHEeHHS HaBKOJIMIITHBOTO CEPEIOBUINA. 3a Pi3HUMM JaHVMM TUTBKV 3HOIIIEHIX
IIVH Yy CBiTI HaKonmM4yeTbcd MoHaA, 10 MIIH. T IMOPOKy. 3HayHy YacTMHY TaKMX
BIZIXOAiB CHAa/IIOIOTh Pa3oM 3 IHINMMM TUIIaMM IJIMB [IJIA OJep>KaHHS TeIUIOBOL

eHepril, a pemITa IepepoOIIAIOTE IHIITMMI MEeTOTAMIA

OmumM 3 crocobiB HepepoOKM TYMOBMX BiXOmiB € IX HOApiOHeHHS 3
YTBOPEeHHAM I'yMOBOI KPVIXTU Pi3HMUX PO3MIpiB, sIKy B IIOJAJIBIIIOMY BUKOPUCTOBYIOTh
y OymiBHMIITBI, 11 TIOKpaIlleHHsI BJIacTuBOCTeVl HadrToBux OiTymiB Tomo. [o
TepMiYHVMX METO/IB yTIIi3allil I'yMOBMX BifIXOIiB BITHOCSTE rasvdikalifo Ta miposis.
ITporrec rasmdikarii (abo BCcOKOTeMIIepaTypHOIO MipoJIi3y) BEIyTh 3a TeMIIEpaTyp
800-1200°C. 3a TaKMX YMOB yTBOPIOETBCS BeJIVKa KUIBKICTh ra30II0Ii0HMX IIPOAYKTIB,
SIKi MOJKHA BUIKOPVICTOBYBATMU K ITaJIMBHUVI I'a3, a00 SIK CMHTe3-Ta3, a TAKOXX TBEPAIA
3aIMIIOK - TIipokapbOoH. Ilpolec HM3BKOTeMIIEpaTypHOIO IipOi3y TI'yMOBVIX
Bigxomis 3a Temneparypu 450-500°C. ITpy bOMy yTBOPIOETBCSA PiAKWUI IIPOTYKT —
HMipOKOHIIEH AT, Ta3 HipoJIi3y Ta TBepAWil 3aJIMIIOK — HMipokapboH. IlipokonmeHcar
miporisy (voro Buxin ckiamae 40-50 % mac.) 30e0UIBIIIOr0 BUKOPUCTOBYIOTD SIK ITiUHe
nmasmBo. Takmii criocid BMKOPWCTaHHS € eKOHOMIYHO HEBUTIIHVIM, BPaXOBYIOUW
MOPiBHSIHO HU3bKY BapTiCTh LbOro Buay mHajmsa. CaMe TOMY BaXXIMBO JeTaJIbHO
BUBYMTY CKJIaf] Ta BJIaCTMBOCTI IIipOKOHIEHCATY, II0 JajI0 O 3MOTY 3aIlpOIIOHyBaTH
HOBi HaIIPSIMKV TIOTO BUKOPUCTaHHS.

OcHOBHA YacTMHA

s mpoBefleHHsA  [JOCJI/DKeHb  BUMKOPWCTOBYBaJI  ITipOKOHJIEHCAT,
OTpMMaHWUII y  IPOMMCIOBMX yMOBaX Ha  TexXHOJIOTiUHWMI  yCTaHOBIIi
HU3bKOTeMITepaTypHOro Miposisy nepiogudnoi fii. ITipokoHgeHcaT posaiam Ha
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OeH3MHOBY paKiio, AM3ebHy (PaKIIifo Ta 3aIMIIoK. Bruxin 6eH3nHOBOI dpaxiril
cKIagas 36,6 % Mac., ausenbHol - 43,4 % Mac., sammiky - 20,0 % Mac.

bensuroBa dpaxkis - 11e mposopa pianHa TeMHO-KOPUYIHEBOTO KOJIBOPY 3
mexxamy BuknmaHHS 80-205°C ta rycrtmHOoo 0,837 r/cm3. Bucoka Temmeparypu
IOuYaTKy KMITiHHA 11i€T (ppaxiiil 3yMOBIII0e HM3bKMV THCK HacudaeHoi nap - 5,2 k[ 1a.
Bwmicr cipku cxamae 0,7 % Mac., FIofTHe UmcIIo, sike XapaKTepu3ye BMiCT HeHacUeHMX
BymieBonHiB - 49,9 T 1/100 r. dusensHa dpaxiiis - Ile MyTHa pinmHa TeMHO-
KOPpWYHEBOro KOJIbopy, fAKa Bukumae B Mexax 200-300°C Ta xapaKTepusyeTbcd
TaknMy ITokasHuKamu: ryctiaa 0,920 r/ cm3; TemniepaTypa 3acTuralas - Minyc 19°C;
TeMIlepaTypa criasaxy B 3akpuromy v 85°C; sompHicTs 0,87 %Mac.; BMIcT cipkm
1,85 % wmac,; wiomae umcio - 74,8 T 1p/100 1. 3aymmmox micas pos3miseHHS
MipOKOHIEHcATy - Ile YOPHUI BUCOKOB sI3KUI MPOAyKT 3 ryctuHoio 0,920 r/cms,
TeMIlepaTypolo crajaxy y Bigkpwuromy T 115°C ta BMmictom cipkm 1,7 % Mac.
3a [IOIIOMOTOI0 PeHTTeHO(ITyOpeCcIeHTHOTO CHeKTPaIbHOIO aHasli3y BM3HA4YeHO
BMICT OKpeMMX XIMiYHMX eJIeMeHTiB B IIipOKOHJIeHCcaTi Ta OKpeMMX V10ro ppaxiiisix.
BcraHoBIIeHO, II0 ¥ HipOKOHAEHCATi Ta 10T0 PPaKIlisX MPaKTUIHO He MiCTUTHCS
BXKMX MeTalliB, XapakTepHMx mIsd HadToBux dpakmin ta sammmkis (V, Ni).
Hatowmicts BusiBiieHo Ca, Fe, Zn. ITpuuomy Fe i Zn KOHIIEeHTPYIOTbCSI B OCHOBHOMY
y 3aJIMIIKY Bifl IeperoHKM IipokoHaeHcary, a Ca - y 6eH3MHOBIV dpaxiiil.

BuBsueno cxiam i BIacTMBOCTI HipoKapOOHy, IO OTPUMYETHCS B IPOIleci
HipoJIi3y TyMOBUX BimxomiB. ocTimkeHo 30aTHICTE IipoKapOOHy [0 IIOIIMHAHHS
HadTu i HadTOnpOAyYKTiB. BcTaHOBIIEHO, 1110 3MIaTHICTE 10 MOMIMHAHHA HadTH Ta
HadTOonponykTis ckianae 1,02-1,46 r/r Ta 3a71eXXUTh Bifl BUKOPVCTaHOI METOAVIKM Ta
BUIly HATOIIPOIYKTY.

BucHOBKM

BuBuennsa cxiramy i BiacTMBOCTeN IIpOKOHeHcaTy MipoJii3y TIyMOBUX
BiIXOAiB TimTBepAwwIOo, IO BYy3bKi (paxiiii, BuAiIeHi 3 mipoKoHAeHcary, Oe3
IOJaTKOBOI IepepoOKM He MOXYyTb OyTM BMKOPWCTaHI SIK TOBapHI HPOIYKTIL
PekoMmeHnmoBaHO 3MilllyBaTM OTpuMaHi CBiTJII @pakiil 3 aHaJIOTiYHUMU
HNPSAMOTOHHMMY (PPaKIisAMM Ta MOAABATH IO CYMIIll Ha IIOJAJIBIIY IIepepoOKy 3
MeTOI0  Ollep)XaHHS TOBapHMX MOTOPHMX MaJiMB. 3aJMIIOK  JOIUIBHO
BUKOPVICTOBYBaTW $IK CHUPOBVWHY I OJepXaHHS IUIACTMYHMX MacTwI, abo fK
KOMITOHEHT CVIPOBVHM [jIs1 OiTyMHOTO BMPOOHMIITBA.

Bcranosieno, mo mipokapOoOH, ofep’XaHWV B IIpoIleci Hiposisy T'yMOBUX
Bi/IXO/IiB, MOXXHa BUKOPVCTOBYBATH SIK aicopOeHT 111 300py i JIoKasti3arlii po3ImBiB
Had TV i HadTOIPOAYKTIB Ha TBEpAMX Ta BOIHVIX IIOBEPXHAIX.
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Beryn

SIK BigOMO, MOCVITEHH €KOJIOTiUHVIX BUMOI MOTOPHVX IIaJIVB 10 PiBHA €Bpo
5 nepenbauae obmexenns Bmicty Cyipypy B ix ckiasi (30kpema, He Buttie 10 mr/xr
mwit pgmsnammea 3a HJCTY  7688-2015). Lle akryartisye mpoOremy 3amiamM
IIMPOKOBXMBAHMX CIPKOBMICHMX TPMOOJIOTIYHMX JOHATKIB Ha eKOJIOriuHimi
aHaJIory, IO He MICTATh Cipku. IlepcHeKTMBHVMMM B Takill poii BUITIAHAIOTH
MPOOyKTY, Oflep KaHi 3 BiIIIpaIiboBaHMX (PPUTIOPHMX OJTilL.

Mertoro poboru Oysa ximiuHa MoayidiKariil HU3KM ecTepiB BUIIMX XUPHVIX
KMCJIOT BiipaliboBaHOI PPUTIOPHOI OJIif 3 BUCOKMM BMiCTOM OJIeTHOBOI KMCJIOTH 3a
MONBIHMM 3B’43KOM Ta OIliHKa CMHTe30BaHMX IIPOAYKTIiB K TPMOOIOTidHMX

IOIaTKIiB IO AM3IIaIvBa.

CupoBuHOIO CIyryBasla BifllpallboBaHa (PPUTIOpPHa BMCOKOOJIETHOBA
COHSAIITHVKOBA OJIisl XXMPHOKMCIIOTHOrO ckitany 4.4 % C16:0,2.6 % C18:0,81.7 % C18:1,
6.1 % C18:2, 5.2 % iammx kmcior; kuciiorHe umciio 1,20 mr KOH/ T, BMmicT Bofu -
0,05 %. Ilpoumemypa MommdikyBaHHS BKIOYasla Tpu cramil. Ha mnepmin 3a
opuriHaIbHMMM MeToaykaMmy, pospoOnenmmnu B IBOHX im. B.II. Kyxaps HAH
Yxpaiay, cuHTesyBau MoHoasKitectepm - erwioBi (EE), n-Oytwiosi (BE) Ta
i-6yTwiosi (iBE). Hactymumm ertamom Oyiia KoHBepcis ecTepiB y emoKkCmam 3
BUKOPVCTaHHSM II€POKCHMIY BOIHIO, aIlleTaTHOI KMCJIOTM Ta KMCJIOTHOTO
cynbdokaTionita Ambelite IRC120H (SBET = 3 M?/1). EmokcumyBaHHS ITPOXOAVIIO
3 BUCOKOIO KoHBepcito (99, 98 Ta 96 % myia EE, iBE ta BE) Ta 100-% cestexTmBHicTIO.
Ha ocraHabOMY eTami emoKCHAM aJKOKCWIoBaym BinmosimavMm crmprom (100 °C;
3 rox; crimpt/ enokemz/Karasiszatop - 10/1/0,05 mosp) Ha TBepaOMy KaTastizaTopi —
KVCIIOTHOMY cyibdokaTioniti Purolite CT275 (SBET=32 m2/T). KoHBepcist enokcmmis
Oysla TIOBHOIO, ajle OKpiM aJIKOKCIJIIOBAaHHS CIIOCTepirasacs IX isoMepuliaiis mIo
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KeTOHiB i yTBopeHHs AnmMepis. Llinbosa cenrektusHicTh 1111 EE-Ep, BE-Ep Ta iBE-Ep
cxitagasia 75, 45 ta 55 % BIOIIOBIIHO.

Tpubomoriunmyt nortenrian opgepxxarmx 3paskis (EE-Ep-Et, BE-Ep-But Ta
iBE-Ep-But) oninroan B cxitazi ix cymimen (1 % 006.) 3 ausmanmsom (II1-3-€po5-
B0) 3a 3MiHOIO BeTTMUMHM KPUTUIHOTO HaBaHTaXeHH: Py, (H), sxe BuMiproBaym 3a
nporenyporo ASTM D2783 Ha YOTMPBOXKYJIBKOBOMY TpuOOMeTpi. 3paskamu
nopisHAHH: Oyym umcre [I1 Ta vioro cymim 3 etviosumm ectepamu EE (20 % 006.).
BinnosinHi Besvavtam Py, I0ro mpupocTy mopiBHAHO 3 YncTvM AusnanvsoM APy, a
TaKOXX KiHeMaTM4HOI B’SI3KOCTi V HaBelleHO B Tabymli. BHecenns 1 % mpomykry EE-
Ep-Et mosBomIo MOKpaIuTi 3MalllyBaIbHi IOKa3HMKM TaKoIO XX Mipoio, sK i y
BurtagKy 20 % Hemomudixosanmx EE (24,8 % mpupocty Pxp). Dyt mpoaykTis BE-Ep-
But ta iBE-Ep-iBut mpupict P« Oy me cyTreBimmmMm. Bemenns mocmimxeHVIX

ZIoHaTKiB He IIPU3BOOIIO [I0 iCTOTHOTIO 3pOocTaHHA KiHeMaTUYHOI B’ A3KOCTi.

Tabauysa 1
Tpwmbortoriuni Ta B’A3KicHI XapaKTepuUCTVKM 3pa3KiB
3pasox P, H APy, % v (40 °C), mm?/c
100% 1T 314 - 2,70
80% AI1 / 20% EE 392 +24,8 2,94
99% AI1 / 1% EE-Ep-Et 392 +24,8 2,73
99% AI1 / 1% BE-Ep-But 441 +40,4 2,78
99% AI1 / 1% iBE-Ep-iBut 441 +40,4 2,74

BucHOBKM

Byrno 3anpomnoHoBaHo crioci® xiMiuHOTO MOAMGIKYBaHHS BiOIpalboBaHOI
dPUTIOPHOI BMCOKOOJIETHOBOI COHSIIHMKOBOI OJII U1 Ofep KaHHS JOHATKiB 10
mvsnavBa.  CuHTe30BaHI ITPOAYKTM IOKa3aIM BUCOKY edeKTIMBHICTh SIK
TPpMOOJIOTiUHI TOIaTKY, II0 IIPU BUBUYEHMX IIPOIIOPIIisAx KoMIrayHayBaHHS (1 % 00.
momatka Ha 99 % o0. nysnanmBea) He IPU3BOAATE [0 iCTOTHOTO 3pOCTaHHSA OKa3HMKA

KiHEMaTUYHOI B’ I3KOCTI ITaJIBHOTO.
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Introduction

Energy storage and conversion play a vital role in connecting the various
stages of energy production and consumption. However, traditional fossil fuels are a
naturally occurring and unsustainable energy storage medium that has limited
reserves and causes significant pollution problems. As a result, there is a need for
alternative storage methods to effectively use renewable and green energies in the
future. Fuel cells are an effective technology that can convert oxidant and chemical
energy from fuels directly into DC electricity, producing only heat and water as by-
products. Fuel cells are efficient electrochemical converters and electricity generation
technologies that have garnered attention due to the need for clean energy, limited
fossil fuel resources, and their ability to generate electricity without using moving
mechanical parts. This review primarily examines the recent advancements in
polymer electrolyte membrane fuel cell (PEMFC) technology.

Main material

Typically, the PEMFCs comprise several essential components, including the
membrane electrode assemblies (MEA), located between the cathode and anode flow
field plates (FFPs) with fluted flow channels. However, the fuel delivery process
remains a significant challenge for PEMFCs as the use of pure hydrogen requires
expensive fuel transmission infrastructure. Alternatively, on-site fuel processors that
utilize liquid fuels have a prolonged start-up time and are bulky and costly.

Improving fuel cell technology presents several technical challenges, such as
the maximum theoretical voltage that a fuel cell can operate at, which is influenced
by the operating temperature. Higher temperatures result in lower theoretical
efficiency and lower maximum voltages. Operating at higher temperatures improves
waste heat efficiency; however, there is a medium temperature range that is reliable
and effective for a specific type of fuel cell. Thus, in fuel cell systems, thermal
management is crucial to ensure that the stack operates within the specific
temperature range.
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Heat is generated in PEMFCs due to the entropic heat reaction and the
presence of irredeemable hydrogen, as well as the stimulation of the electrochemical
reaction and ohmic resistances against the pathway of proton and electron flow. The
transport of heat from hydrogen to anode also affects the heat present in PEMFCs.
The total heat produced in the system can be measured by equating the voltage of a
single cell with the output voltage of 100% efficient PEMFCs. Typically, the heat
generated in PEMFCs is about 60% of the reacted hydrogen energy. Half of the
reacted hydrogen is removed from the system by extra reactant and latent heat
resulting from the vaporized water. The remaining heat is dissipated from the system
via natural convection.

The development of nanocomposite membranes, which involve a
combination of inorganic materials and PEMs, has led to improved mechanical and
thermal stability of the membranes. In the vehicle mechanism, hydronium ions pass
through the membrane via electro-osmotic drag with one or more methanol or water
molecules in the aqueous medium. As a result, molecules of methanol or water act as
vehicles for proton diffusion in the polymeric membrane, creating cationic
complexes. The presence of free volume in polymeric chains of proton exchange
membranes is a crucial aspect of the vehicular mechanism. Inorganic additives can
be chosen to enhance the proton conductivity of polymeric membranes at low RH
conditions and high temperatures.

Conclusions

The need for clean and efficient energy conversion and storage has led to
increased interest in fuel cell technology, particularly polymer electrolyte membrane
fuel cells (PEMFCs). However, the fuel delivery process remains a significant
challenge for PEMFCs, and the maximum theoretical efficiency is influenced by
operating temperature. Thermal management is crucial to ensure that the stack
operates within a specific temperature range. The development of nanocomposite
membranes has improved the mechanical and thermal stability of PEMFCs.
Inorganic additives can enhance the proton conductivity of polymeric membranes at
low RH conditions and high temperatures. Overall, these advancements in PEMFC
technology are essential for the effective use of renewable and green energies in the
future, reducing the reliance on limited fossil fuel resources and addressing energy
and environmental issues.
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Introduction

The prerequisites for the development of energy efficiency benchmarks were
the awareness of the negative impact of anthropogenic human activity on the
environment (especially from the energy sector, which accounts for 73% of total CO»
emissions), the exhaustion of traditional energy resources, and the search by a
number of countries, after experiencing energy crises and wars, for ways to achieve
energy security for domestic economic and energy stability. At the same time, to
identify ways to improve energy efficiency, it is necessary to apply different
assessment models of energy efficiency monitoring.

Main material

Energy efficiency monitoring at a general level can be described as follows
(Figure 1). Energy efficiency can be assessed at several levels: energy production,
distribution and consumption. At each of these levels, there are opportunities to
improve energy efficiency: at the production level, mainly through modernisation; at
the distribution level, through optimisation; at the consumption level, through
optimisation or installation of energy-efficient equipment, etc. Political and economic
influences also play an important role. The most achievable energy efficiency
improvement potential is in the consumption sectors, especially the largest ones, such
as industry, transport and households. Moreover, the global final consumption of
these sectors has remained the largest for half a century. To monitor energy
efficiency, various forms of assessment and data collection are used, such as audits,
analytical data collection from official and unofficial sources, direct measurement of
the required values, surveys and modelling. The latter is of great interest, as
modelling can help to obtain predictive values or identify patterns.
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Fig. 1. Structure chart of energy efficiency monitoring at the general level

To strengthen the Energy Strategy of Ukraine, it is worth considering the
regional level, as each region has its own characteristics. To identify groups of similar
regions, it is advisable to apply various clustering methods (e.g. hierarchical, k-
means, DBSCAN, SVM) using machine learning and neural networks. In addition to
energy consumption, these models should consider various factors that may
influence consumption as an economic aspect of energy efficiency, and, since the next
Energy Strategy of Ukraine will focus on reducing CO:; emissions under the
European Green Deal programme, the environmental aspect should also be taken
into account. To identify the main factors influencing the differentiation of cluster
groups, it is advisable to use discriminant analysis.

Conclusions

Energy efficiency includes environmental, economic and political aspects, in
addition to energy. Energy efficiency can be monitored at the levels of energy
production, distribution and consumption. To assess energy efficiency at the level of
domestic consumption, it is advisable to use a modelling method at the regional level
with the use of clustering and discriminant analysis methods. The largest
consumption sectors have great potential: industrial, transport and residential. The
modelling should take into account both the energy aspects of energy efficiency
(energy consumption; factors that may affect energy consumption), the economic
aspects (regional GDP, purchasing power parity, energy tariffs, etc.) and
environmental (CO, emissions, waste recycling, etc.) aspects.
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Intrduction

The general practice of milling involves the processing of various structural
materials both with the use of a lubricating and cooling fluid, and without it. The
need for tool greasing and cooling determined by the material being processed and
the intensity of its processing.

Main material

The expediency of using etanol as a lubricant it the manufacture of small
batches of products from bimetallic blanks, consisting of a brass base and a soldered
layer of tin-lead solder, was investigated.

Depending on the purpose, the hardness of brass ranges from 80 to 130 HB.
The hardness of the solder is much lower, it is 14 HB. The choice of milling cutter
material and modes of its operation is based on the processing conditions of the
harder LS59-1 brass material. Due to the presence of a bimetallic structure, the cutter
must be sharply sharpened. In the process of processing, the LS59-1 chip breaks and
crumbles, and the solder with significant viscosity and relative elongation of up to
46% sticks to the tool, as if smeared.

Ethanol (C2H¢O) under normal conditions at 25 °C and a pressure of 100.0
kPa is a liquid that actively evaporates due to significant volatility. A "cloud" of
gaseous molecules is constantly present above the liquid, which displaces other air
components (N2, Oz, Ha, CO,, etc.), creating, to some extent, a controlled atmosphere
in the near zone. Removal of part of the "cloud" by air movement changes the state
of partial pressure equilibrium, allowing new molecules to evaporate more actively
from the liquid, restoring a controlled atmosphere, creating frontal pressure on air
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components and pushing them from the near zone and from the liquid surface.
Ethanol molecules have a large molar mass (46.067 g/mol) compared to other air
components. In particular: N> - 14.0067 g/mol, O, - 31.9988 g/mol, CO, - 44.0095
g/mol, H>O - 18.01528 g/mol.

In the case of application of liquid ethanol under normal conditions, under
the action of capillary forces, the portion will be distributed over the surface. It is
above this surface that the formation of a new pressure front of evaporated ethanol
molecules will immediately begin. A certain amount of ethanol applied to the cutter
will create a local pressure front of evaporated molecules of the standard on the
components of the air above the tool.

The density of molecules located in the liquid (pi) and in the form of a vapor
(pv) differ significantly: pi>>py. therefore, a portion of the liquid becomes a
concentrated reserve for the formation of active steam.

The rotation of the milling cutter during the operation of the machine creates
conditions for the intensification of evaporation by constantly maintaining the level
of partial pressure, which is reduced by the flow of air disturbed by the rotation of
the cutter.

The production of parts from bimetallic blanks is carried out individually in
small batches. It is better to use ethanol on milling machines with an open work table.
It is suggested to apply liquid ethanol as portions evaporate. It is not desirable to
pour into systems with a directed flow instead of lubricating coolant, so as not to
exceed the maximum permissible concentration of ethanol, which is 1000 mg/m3.

The ethanol evaporation front near the surface affects not only the air
components, but also the soft component of the bimetallic part that sticks to the
cutter.

The liquid component of ethanol creates a frictional effect on the work piece.
As a result, sticking is significantly reduced.

Conclusions
As a result of the conducted research it was found out:

1) It is possible to use ethanol to protect the tool from the sticking of soft
material at during mechanical processing of bimetallic blanks.

2) A portion of ethanol creates an active atmosphere over the tool than
prevents sticking.

3) Liquid phase of the ethanol portion provides additional frictional
protection against tool contamination.



128

Scientific edition

THEORY AND PRACTICE OF RATIONAL USE
OF TRADITIONAL AND ALTERNATIVE
FUELS AND LUBRICANTS

IX International Scientific-Technical Conference

Book of Abstracts

Responsible for publishing - Anna Yakovlieva
Linguistic corrector — Sergii Boichenko
Marketing work — Anna Yakovlieva

Idea of the book cover design - Iryna Shkilniuk

The Book is based on materials, presented by the authors-participants
of the IX International Scientific-Technical Conference
«Theory and practice of rational use
of traditional and alternative fuels and lubricants».
Materials presented by the authors (co-authors)
are published in the authors’ edition.
Authors (co-authors) are solely responsible for the quality of materials.
Authoring team leaves the right to shorten and edit presented materials.



