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BiHHULBKYI HAl[iOHANBHUI arpapHUN YHIBEPCHTET

PEKOMEHJIAIIII IIIOJ0 OLIHKHU TA JIATHOCTYBAHHSA JU3EJBHOI'O
JABUI'YHA ITPU BUKOPUCTAHHI BIOITAJINBA

B cmammi HaeedeHo pekomeHndayii wodo oyiHKU ma 8U3HAYeHHs 8naugy 6ionaausa Ha d8uU2yH Mak sk lio2o
8UKOpUCMAHHs1 dydce chipHe, ckaadHe | HEOOHO3Ha4He numaHHs. [IposedeHO 8CcmMaHOB/€EHHA 3a/excHocmell po6omu
deuzyHa Ha 6ionasusi i lio2o 6nauU8 HA PI3HI NOKA3HUKU eHepaemuYH020 azpe2amy mak sik MaJ10 npudizieHo ysazu momy, wo
pi3Hi 8udu 6ionasusa € a6coaOMHO 8IOMIHHUMU 3 MOYKU 30py iX 8n/1U8Y HA MAWUHU, NAJAUBHY anapamypy i daseko He 8ci
3a0080/1bHAHOMb BUMO2aM, W0 Nped's181910MbCS 0 HUX NPpU pobomi 8 yM0OBAX A2PONPOMUCA08020 KOMNAEKCY.

Kamwouosi caoea: dsueyH, 6ionaaueo, pekomeHdayii, oyiHka, NOKA3HUKU.

S. BURLAKA,
V. YAROPUD,
N. ZDIRKO

Vinnytsia National Agrarian University
RECOMMENDATIONS FOR EVALUATION AND DIAGNOSIS OF DIESEL ENGINE WHEN USING BIOFUELS

The practical use of biofuels is a very controversial, complex and ambiguous issue. Biofuels are considered to be a means of getting
rid of many problems. It has gained this reputation due to the lack of attention paid to the complex processes of production of biofuels and
raw materials from which it is produced, as well as the great difficulties that arise in its use. Unfortunately, little attention is paid to the fact
that different types of biofuels are completely different in terms of their impact on cars, engines, fuel equipment and not all meet the
requirements for them when working in the agro-industrial complex. In fact, it is already clear that the daily unregulated use of biofuels will
lead to numerous failures of diesel engines and huge repair costs.

Each family of biofuels is produced using different technologies. Despite this, work in this direction is being actively pursued, there
are still no standards for various types of biofuels, as well as for the raw materials used, production and technological processes and
environmental standards. In practice, this may mean that different biofuel producers will sell under the same name fuels with very different
physical and chemical characteristics, not to mention that they contain potentially hazardous substances. In addition, its effect on engine
mechanics, whether biofuel in a mixture with conventional or pure biofuel, whatever it may be, has not been sufficiently studied. Biofuel itself
can be a strong solvent and gradually clog the injectors with dissolved substances. Biofuels made from ethanol can be hygroscopic, and the
moisture dissolved in them affects the corrosion of engine parts. Components of such fuels can also adversely affect engine gaskets and seals,
as well as fuel supply systems made from organic materials. Simply put, there is a clear incompatibility between the materials of modern
diesel engines and biofuels when used in high concentrations.

Key words: engine, biofuel, recommendations, assessment, indicators.

IMocTaHoBKa NMpPoGJIeMH Y 3arajIbHOMY BUIJIAI Ta i 3B 430K i3 BaXK/IMBHMHU HAYKOBHMH YH NPAKTUYHUMH
3aBJAHHAMH

Hemomix KOHCTpyKIiH, CIOCOOIB MiarHOCTYBaHHS Ta MOXIIMBOCTEH PETYIIOBAaHHS NPH BUKOPHUCTAHHI
pi3HUX BHIIB OioNaiMBa € MPUYUHOIO TOTO, IO TOPST 31 CKOPOYCHHSIM BHUKHIIB BYTJICKHCIIOTO Ta3y, NMEsKi 3 HUX
MOXYTb NIPUBECTH 10 3a0pyIHEHHS HaBKOJMIIHBOIO CEPEOBHIIA IHIIMMH, HE MEHII HeOe3eYHHMH PEYOBHHAMH,
CTaHIApPTIB Ha sIKi oKW Hemae [1]. SIk HAcCNMiOOK HE MPEACTaBISETHCS MOXKIMBHM IMPOBECTH TOBHY BCEOCSIKHY
JIarHOCTUKY BCIX BHIIB IIKI[UIMBUX BUKUIIB IIPH BUKOPUCTAaHHI OiomammBa. Ha T BXe ycTalaeHOTo B Cy4acCHOMY
CBiTI pO3MOAUTy TamWBa HAa OCH3WH 1 IU3ENbHE, a0COMIOTHO HE3PO3YMIIMM 3aHIIAE€THCS MO3HIIOHYBAaHHS
OionmaymBa. biomanmBoM Ha3WBAarOTh B HaIll Yach OyIb-siKe ITaJMBO, BUPOOJCHE 3 MaTepialliB POCIMHHOTO abo
TBapHHHOTO MTOXODKEHHS [2].

AHaJgi3 gociixkens Ta myoaikami

€sponeiiceknii ctanaapt EN590 Ha m3enpHe maauBo JOMYCKae MPUCYTHICTh B HHOMY 10 5% 6i0100aBOK.
OpHak Ha BiIMIHY BiJ €TaHONY, SIKHHA JOMAETHCSA B OCH3WMH, B TU3CIFHOMY TANWBI MOXYTh OYTH pi3HiI m0o0aBKU. Y
Oy b-SIKOMY BHITAJKY, IIPH MEPEBHUILICHHI TOMYCTUMHX 5% TOYMHAIOTHCS IPOOJIEMH 3 ABUTYHOM [3, 4].

Hatfigacrime B sIKOCTI CHpOBHHU JUIs OioMaNnBa BUKOPHUCTOBYETHCS HACIHHS PIllaKy, IO BHPOIIYETHCS B
€Bpori, nansMoBa omist 3 Inmonesii i Mamaiisii abo cosi, Ha sSIKy B ocHOBHOMY nokiagarorsest B CIHA. Ximiuanit
CKIIaJI OJil, OJIepKYBaHUX 3 PI3HUX BHUIB CUPOBHHH, Oyze pisHuM. [Ipr HemocTaTHROMY cTyTieHi padiHyBaHHS OIii
3 pi3HOI CHpOBMHHU OyIyTh MICTHTH pi3HI MOOIYHI TPOAYKTH B pi3HIM KUTbKOCTI. Bci BOHM MOXYTh YHHUTH
HETaTHBHHU BIUIMB Ha ITPOAYKTUBHICTH 1 HAJIIHHICTH pOOOTH IBUTYHA Ta TIPU3BOJMTH JIO TIOTIPIISHHS SKOCTI MajnBa
3 IJTMHOM Yacy IIiJT BIULTABOM TeTIa i cBiTia [5].
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Bin Takoi  mpoOineMu MOXYyTh CTpaXKIaTh 1 aBro3arpaBHi cTaHiii. Ha craHmisx posramoBaHux Oins
TpacH Jie MPOJIAI0Th Oi10MMAIMBO Y BEIUKIH KIJTBKOCTI, SIKICTh MOXKE 3aJIMINATUCS IUIKOM MOCTiHHO. OIHAK B 1HIIIX
MICIIX OIOMaJMBO MOAOBIY ImepeOyBae B MIA3EMHUX pe3epByapax A€ MOXKe TCyBaTHCS. SIKIIO CKJIal TajiBa
HEMOCTIHNH 1 3MIHIOEThCS 3 4acOM, TO IPALIOBaTH 3 HUM OyJe MPaKTHYHO HEMOXUIMBO. Byb-siKe 3aBlIaHHS IO
3a0e3MeYeHHI0 POOOTH JBUTYHA 3 NaJMBOM IIEPETBOPUTHCS HA HEMOCHIIBHY, TaK SK HE MOXKHa Oyne 3a0e3neunTi
HaJIOKHY CTYMiHb XiMIYHOI HEUTPAJIBHOCTI MaTepialiB, SKIIO CKJIaJ MMajiBa MOCTIHHO 3MiHIOEThCs. Hamaromuru
JBUTYH TiJl ONTHMAJIbHUN BUTpaTa MaJMBa 3 IOCTIHO 3MIHIOBAHMMH XapaKTEPUCTUKAMU 3TOPSHHS TaKkoX Oyxae
HEMOXXJIMBO. JIBUTyHU OyIyTh MOCTIHHO pyKaBiTH 1 OTPUMYBAaTH IHII XiMiYHI IOIIKO/PKEHHS, CHCTeMa Mojadyi
nanuBa OyJe 3a0buBaTHCs NMPOAYKTaMH PO3KIJaJaHHS KOMIIOHEHTIB CaMoro IajuBa, a aBTOBUPOOHUKU OyIyTh
3MyI1eHi 200 0OMeKyBaTH MPOIOHOBAHI TapaHTii Ha ABUTYHH, a00 PO30OPUTHCS HA 1X BiAnpanroBaHHs [6].

3apa3 xO0JICH 3 aBTOBUPOOHUKIB HE BOJIOIE JOCTATHHOK KUTBKICTIO 3aCO0IB 1 TEXHIYHUX MOXKIMBOCTEH ISt
MEePEeBIPKU CBOIX JIBUTYHIB Ha CYMICHICTh 3 Cy4acCHHMH COpTaMH OiomanvBa B ycbOMY iX pisHOMaHiTTi. s HuX
TAKOX iICHY€ PU3UK BUTPATHTH BEJIMKI IPOLII 1 TPUBAJIMK 4ac Ha PO3POOKY JABUTYHA ITiJl TAJMBO, SIKE IPOICHYE JIMILE
JIECATOK POKIB 200 OJM3BKO TOTO, a MOTIM Oy/ie BUTICHEHE MaIMBOM «JPYTOT0 HOKOJIIHHSD.

[ManuBO «ApPYroro MOKONIHHS» TUIAHYEThCS CTBOPIOBATH BXXE HE 3 MIIBOBHX KYJIBTYp 1 CHELiaJbHO
BUPOIICHOI cHpoBHHK. Moro GyayTh BUPOGIATH 3 BiIXOMIB - XapuyoOBUX, JTICOBOrO KOMILIEKCY, iHIIHX OPraHidHHX
BimxomiB [7].

B Hamni nHi geski BUPOOHUKM HE JIAIOTh TapaHTil0 HAa BUKOPHCTaHHS CBOIX NBHUTIYHIB 3 manmuBom B100
(moBHicTrO Oiosoriune) [8].

@DopMyIIOBAHHA Lijeil cTaTTi

MeTtoro pobOTH €: Po3poOKa peKOMEHMalill 3 MPOBEJICHHSM OLIHKKA BIUIMBY OlOMaJiiBa Ha HamiHHICTI,
TEXHIKO €KOHOMIYHI Ta €KOJIOTI4HI MOKa3HUKH.

Bukaa 0cHOBHOTO MaTepianty

ExcriepuMeHTH 3 BHKOPHCTAHHSIM B SKOCTI JAM3EIBHOIO IMaJMBa POCIMHHOI OJIil, mepepoOaeHOl micis
BUKOPHMCTaHHS JUIsl IPUTOTYBAaHHS 1Ki, MalOTh JIOCUTh HETAaTUBHI pe3yJbTaTh. 3MIIyBaHHS HE3TOPIJIOro majivea 3
MOTOPHHMMH MacjlaMH B JJBUTYHI camo 110 co0i € mpo0ieMOI0 3BMYaiiHUX aBTOMOOLIIB 3 TU3EIbHUMH JIBUTYHaMu [9].
OpHak BHKOPHCTaHHS B SIKOCTI ITaJMBa POCIMHHUX OJIiH, sIKi He mpoiuum nepeerepudikaiii 0e3 MoJIMIIydnx
J00aBOK MPHU3BOAUTH JIO TOTO, IIO 1ii OJIiT MOYMHAIOTH PearyBaTi 3 MacTHIaMH, YTBOPIOIOYH MOJIIMEPH, BIACTHBOCTI
SIKMX HISIK He CIPHUSAIOTh HOPMaJIbHIM poOOTI ABUTYHIB (puc. 1).
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Puc. 1. IIpo6aemu, 110 BHHHKAIOTH IPU BUKOPUCTAHHSAM OionainBa

3 MeTor po3poOKHM pEeKOMEHAAIli Ta OIHKM BIUIMBY OiomamiBa Ta OlOMANMBHUAX KOMITO3HINN

MTOTY>KHOCTi, €KOHOMIYHI Ta €KOJOTiYHi MMOKa3HUKH 3a MpHUKIan B3sATo OBUTYH J[-240 (4411/12,5). JocnimkeHHs
HPOBOIMIIACS B YMOBAX PETYIATOPHOI XapaKTEPUCTHKH 3 4aCTOTAMH OOEpPTaHHS KOJIHYACTOro Bajdy Bim 1400 xs!
(PE’KMM MaKCHMAIIBHOTO KPyTHOTO MOMEHTY) 110 2200 xB™! (pexnuM HOMIHAIBHOT TOTYkHOCTI) 3 iHTEpBasoM 200 XB”
''i B yMOBax HaBaHTaXyBAIBHOI XapaKTEPUCTUKU 3 HaBaHTaxeHHsM 80 %, 90%, 100% npu pizHMX YacTOTax
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o0epTaHHsI KOJIIHYacTOro Bajly, a TaKOXX B YMOBaX XapaKTEPUCTHKH XOJIOCTOIO XOAY 3 4YacTOTaMH OOepTaHHS
KousiHgactoro Bany Big 800 xB! (MimiManbHO-cTiliKa wacToTa 0Gepranus) a0 2330 xB"!' (MakcMMaibHa 4acTOTa
obepranHs). TToka3HUKM IMOTYXHOCTi, EKOHOMIYHOCTI Ta €KOJIOTIYHOCTI JABWUTYHa NpH poOOTi Ha OiomanmBi Ta
6iomajaMBHUX KOMIO3HUIIISIX MOPIBHIOBAJIMCS Ha MOMIOHMX peXMMax 3 BiIMOBIJHUMH ITOKa3HUKAaMH Ha TOBapHOMY
JIM3EJIbHOMY MAJIMBI HA)TOBOTO OXOKEHHS.

Ha Bcix yacToTax o6epranHs KoniHuactoro Bainy npu 100% HaBaHTa)XeHHI HAMOUTBITY OTYXHICTD JBUTYH
BUJIA€ MPH poOOTI HAa TOBAPHOMY Ha(TOBOMY JM3EIBHOMY HaJIMBI 1 JIENIO MEHIIY Ha OIONAJIMBHUX KOMITO3HIIISIX.
[Mpudyomy B Mipy 30UIbIIEHHS MPOLEHTHOTO BMICTY METHJIOBOTO e(ipy pimakoBoi oiii B CyMilIEBHX MalWBi LS
pi3HHLS 3pocTae, ane He nepesuirye 5% (puc. 2). Ha HoMiHanbHOMY peXuMi MaKCHMaJIbHE 3HIKEHHS ITOTY>KHOCTI 1
301IbLIEHHS TOMHHOI BUTPATH NTAJIMBA BiJ3HAYAETHCS MTPU po0OTI Ha cyMinni B75. [Ipu npoMy MOTYKHICTH ABUTYHA
Braia Ha 3,2% (3 56,1 kBt mo 54,3 kBT), a roguHHa BUTpaTa manuBa 3pocia Ha 8,3% (3 15,02 kr/rox mo 16,38
kr/ron). Haiimenmie 3umxeHHs nortyxHocti (Ha 0,7%) 1 mifBUINEHHS TOMMHHOI BUTpaTH nanuBa (Ha 3%) Ha
HOMIHAJIBHOMY PEKHMMIi CIIOCTEPIraeThes MPH POOOTI JM3ens Ha cyMilieBux manusi B25. B ymoBax perynastopHoi
XapakTepuCTUKU ausenst npu 100% HaBaHTaxeHHI B Jianma3oHi wacToT obepranHa Bim 1400 xB™! o 2200 xB™
MaKCUMaJIBHHH THCK MKy mpu podoti Ha Il i Ha Bcix Bumax OiomanwBa 3pocTae. OnHaK 31 30UIBIICHHSAM
kinbkocTi MEPO B cymilieBoMy najiBi MakCUMajbHUI THCK LMKy 3MeHIIyeTbcs. Tak, mpu poGoti Ha I Ha
HOMIHAJIBHOMY pEXHMMi BOHO ckiano 7,54 MIla, na cyminn B25 - 2,292 MIla, na cymimi B75 - 7,108 MIla i Ha
B100 - 7,0 MITa, ToOTO HaWOLIBIIE 3HUKEHHS MaKCHMAJIBHOTO THUCKY IHMKITY ckiano 0,54 MIla (puc. 3). 3 Touku
30py EKOJOIiYHMX NOKa3HHMKIB, HalMEHINa KOHICHTpAllis IIKIUIMBUX PEYOBUH Yy BiJpallbOBaHMX Tra3ax Ha
HOMIHAJIBHOMY pEXUMI BiJ3Ha4aeThcst mpu poGori neuryHa Ha B100. Y mnopiBHsHHI 3 poGotoro Ha JII1
KOHIICHTpAIliS B BiAMPAIbOBAHUX ra3aX OKCHIY BYIJICIIO 3HIKYEThCA Ha 26%, BYIIeBOJHIB - Ha 35%, TUMHICTh
(caxa) - Ha 14% (puc. 4,5,6).
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Puc. 2. IlokazHuku edeKTUBHOI MOTYKHOCTI ABUryHa 4411/12,5 (J1-240) B yMOBaXx pery/issTOPHOI XapaKTePUCTHKHU NPH podoTi Ha
NAJTHBAX Pi3HOTO CKJIAXY

6.4
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Puc. 3. IToka3HUKH MAKCHUMAJIBHOI0 THCKY HMKJIY ABUryHa 4411/12,5 ([1-240) B yMoBax pery/siTOpHOi XapaKTePUCTHKHU NPUH PodoTi Ha
NaJMBax Pi3HOro CKJIAxy
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Puc. 4. Bukuau CO2 y Bianpanb0BaHUX rasax B 3aJ1e;KHOCTI BiJl HOTYKHOCTI IBUTYHa
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Puc.5. Iloka3Huku BMicTy okcuiB Byriemo apuryHa 4411/12,5 (I1-240) B ymoBax pery/siTOPHOI XapaKTePUCTHUKH NPH PodoTi Ha
najuBax pi3HOro cKJaaay
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Puc. 6. IlokazHuku 1uMHOCTi ABUryHa 4411/12,5 ([1-240) B yMOBaXx peryJsiTOpHOi XapaKTePUCTUKH NPH Po6OTi HA MaJUBaX Pi3HOro
CKJIay

Po3poOky pexomeHmamiii Ta e(EKTHBHICTb BHUKOPHCTAaHHS OiomannBa Ha aBTOTPAKTOPHIA TEXHIIl
MIPOIIOHYETHCS OIIHIOBATH KOMIDIEKCOM ITOKa3HUKIB HA KOKHOMY 3 YOTHPHOX eTamiB (puc. 7). Ha mepmomy ertami
BHUKOHYETHCS OIIHKA (HI3MKO-XIMIYHHX 1 TETUIOTBOPHHX BIIACTHBOCTEH OiomanmBa, BHSBIIAETHCS BiIMOBITHICTD X
BIIACTUBOCTEH Ha()TOBOMY (MiHEpaIbHOMY) AW3EIBHOTO MANKBA, BinOyBaeThCs BUOIp By MaiiBa (pimakoBa OIis,
MeTHIIOBHA e(ip pimakoBoi oiii abo cymilieBe MairMBO) Ul JBUTYHA 3 PO3AUICHOIO ab0 HEPO3AICHOTO (OPMOIO
KaMepH 3TOPSHHA, JAIOThCSl MEPBHHHI peKOMEHAaIil (HAmpsMKH) ajanTamii [uis BEKOpHCTaHHS OiomammBa. Ha
JaHWH MOMEHT JJIS aJamnTallii BITYM3HIHAX IBUTYHIB JJISBUKOPHCTaHHS OiomayBa 0e3 iCTOTHUX KOHCTPYKTUBHHX
3MiH HAWOULTBII NPUHHATHUM aNbTepHATHBHUM BHIOM MallMBa € CYMIMIEBE ITaJMBO, IO MPEICTABISE COOOIO
0iomaNMBHY KOMITO3UIIIO 3 HA()TOBOTO TOBAPHOTO OH3EIBHOIO IMajHBa i pimakoBoi oiii (abo mMeTmioBoro edipy
pimakoBoi oii).
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Puc. 7. CTpyKTypHa cXeMa OUiHKH NOKA3HUKIB e()eKTUBHOCTI BUKOPHCTAHHS GionaanBa

Ha apyromy erari poBOIUTHCS €KCIIEPUMEHTAIbHA OL[IHKA [TapaMeTpiB Moyl najiuea i podo4oro MUKy,
IHIMKAaTOPHHUX, €(QEKTHBHUX Ta EKOJOTIYHMX ITOKAa3HHKIB ABUTyHa. [IpM 1IbOMy BHKOHYIOTBCSI IOPiBHSUIBHI
JIOCTIiDKEHHSI TTAJIBHOI amapaTypu Ha 0e3MOTOpPHOMY CTEHI, a TaKOXX Ha TaJIbMIBHIA YCTaHOBII Ipu poOOTi Ha
HA)TOBOMY [U3eIbHOMY MamMBl 1 pI3HUX BUAAX CyMINIEBOTO TManuBa. B pe3ynbTari MpOBEICHHS
EKCIIEPUMEHTAIBHAX  JIOCHI/DKEHb BH3HAYAE€ThCS ONTHMANIbHE IIPOLCHTHE CIIiBBiAHOMIEHHS HadToBOro i
010JIOTIYHOTO MAJUB B CyMIllli, BUIAIOTHCS MPAKTHYHI PEKOMEHMIALIl Ta TEeXHIYHI PIICHHS ISl KOHCTPYKTUBHOT
ajanTarii Ipd BHUKOPHCTAHHS CYMIIIeBOTO mMannBa. Ha TpeTboMy eTarli OMIiHIOEThCS TEXHOIOTIYHWH piBEHB 1
BH3HAYAIOTHCS] TEXHIKO-€KOHOMIUHI MOKa3HUKH MalMHHO-TpakTopHOro arperatry (MTA) B ymoBax ekcruryaTarii
mpu po0oTi Ha cyMmimeBHX manusi. [Ipy IbOMy BCTaHOBIIOIOTHCS ONTUMAJBHI PEKMMH BUKOHAHHS TOTO YH iHIIIOTO
TEXHOJIOTIYHOT'O MPOLECY, 110 BU3HAYAIOTH CKJIAA i poboui mBuakocti MTA, po3paxoByIOThCS PO JyKTHBHICTD 1
BapTICTh po0iT. ArpoTexHiuHi BractuBocTi MTA (arpoTexHiuHMI HPOCBIT, 3aXMCHA 30HA, CEPEAHI MMTOMHUI THCK
pyLIiiB Ha IPYHT, KEPOBaHICTh, OTJIIOBICTH 3 MICISI BOAISA) MPAKTUYHO HE 3aJieKaTh BiJl BUAY 3aCTOCOBYBAHOTO
TaJMBa, TaK SIK OCHOBHHM BIUTMB HA HUX YWHATH KOHCTPYKTHUBHI OCOOIMBOCTI MAIIINH, [0 BXOAATH 10 ckiagxy MTA.
OpHak SKIOI0 BPaxOBYBAaTH SIKICTh OJEP)KyBaHOTO BPOXAKO 3 EKOJOTiYHOro Qakropy, To mpu podori MTA Ha
CyMIIIEBUX TANWBI IIKOJa Bpokaio Oynae MeHIIa, HiK Ha Ha(TOBOMY TOBAapHOMY IM3EIbHOMY MajnBi, 4epes3
3MEHIIeHNI BMICT y BiANpamboBaHMX ra3ax IIK/UIMBHX pedyoBHWH. Ha deTBepTOMy eTami BH3HAYAETHCS TEXHIKO-
€KOHOMIYHa e()eKTHBHICTb BHKOPHUCTAHHS CyMIIIEBOrO manuBa. lIpy I[bOMY IJIaHYETHCS IUIOINA Ui TIOCIBY
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OiOKYyJIbTYpH 3 ypaxyBaHHSM piuHOi morpedu mianpuemcrBa B Oiomanusi. CoOiBapricTe OiomanuBa, a OTXe i
CyMIIIEBOIO TIajMBa, OyJie 3aeXaTH BiJl IPUHHATOT TeXHOJIOTIT ioro BupoOHuITBa. OCHOBHI BUTPAaTH CKJIAIAIOTHCS
3 BUTpAT Ha MPUMIILEHHS, TPWIaJoBe 00IaHAHHS Ta 3apO0ITHY ILIATy, BAPTOCTI HACIHHS 1 €IeKTpoeHeprii. Y CBOIO
4yepry BapTiCTh HaciHHsS OyJie 3ajie)kaTH Bij BapTOCTi IMOCAJKOBOTO MaTepiaily, BUTpAT Ha MPHUIOAHHS I10CAJKOBOI,
00poOHOi 1 30MpaIbHOT TEXHIKH, BUTPAT Ha NaJIMBO, MACTHIILHUX MaTepiaiB Ta 3apo0iTHY IUIaTy.

BucHOBKY 3 1aHOT0 AOC/TIi/IKeHHS | NEPCNeKTHBH NMOJANBIINX PO3BiOK Y JaHOMY HANIPAMI

Po3pobmeni pexkomeHpamii sl JiarHOCTYBaHHS Ta BHSBJCHHS NPUYMH HECHPABHOCTI JIBUTYHIB
MPAIIOI0YNX Ha OioManuBi Ta HOro cymimax, BKasaHi MPUYMHH, POOJIEMHU Ta METOAM TX YCYHEHHSI.

VY3aranpHIOIOUM OTPHMaHi Pe3yJIbTaTH JOCIHDKEHb MPH POOOTI IBUIyHa Ha OlomajMBi Ta OioNanMBHHUX
KOMITO3HIISIX B IMOPIBHIHHI 3 pOOOTOI0 Ha TOBAPHOMY Ha()TOBOMY JIU3EILHOMY ITaJIMBi, MOXKHA 3pOOUTH BUCHOBOK:
HAMKpaIIO CyMILIIIIO, 3 TOYKH 30pY HAMMEHIIOro 3HIDKEHHS MOTYXXHOCTI 1 MiJBHUIIEHHS BUTPATH NajuBa, €
OiomayuBHa Kommo3umis B25; 3a ekomorivHMMM TOKa3HMKaMH Haiikpamoro cymimmno € B100. Ha Beix
JOCIIDKYBaHUX PEKHMAX IPU POOOTI HAa OIONMAIMBHUX KOMIIO3UIISAX HE3HAYHE 3HM)KCHHS MOTY>KHOCTI (Ha 1,6 ...
4,8%) 1 migBUINEHHS TOMMHHOI BUTpaTH naymBa (Ha 7 ... 11%) NOSCHIOETbCS MEHIIOI TEIUIOTOIO 3rOPSHHS
CyMINIEBOTO NMayMBa (TETIOTBOPHA 3JaTHICTh 0iomajrBa) KOMIEHCYEThCSl BEJIMKUM IPOIEHTHUM BMICTOM B HBOMY
BIJIBHOT'O KHCHIO, SIKHI Oepe y4acTh B IPOLIEC] 3TOPSHHSL.
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