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B TeueHMe MHOrVX NeT HeTPAANLMNOHHbIE BO30GHOBNSEMbIE UCTOYHWUKA 3HEPTUM He paccMaTpUBAIMCh B KAYECTBE CEPbE3HON
3HepreTuyeckoll anbTepHaTWBbl. CerofHs 6oablwas 4YacTb MOTPEGHOCTEA B 3HEpPrMM B MUpE MOKPbIBAETCA 3a CYeT
1CNONb30BaHNs BO30OHOBASEMbIX WCTOYHWKOB 3HEPrWW, OLHWUM W3 KOTOPbIX ABAseTcs 3TaHon. B 2015 r. mMupoBoii 06bem
npon3BoACTBa TOMIMBHOMO 3TaHoNa JOCTWM nokasaTens B 97,7 Mnp4 AMTPOB, B CTOMMOCTHON OLieHKe 06beM MpOM3BOACTBA
[laHHOro npogykTa B mupe cocTasun 46,1 mnpg gonnapos CLLA. B nepuog 2010-2015 rr. HabmnogaeTcsa NoNOXKMTeNbHas
TeHAeHUMsa Npon3BoACTBa O1O3TaHoMa CO CPeAHEro40oBbIM TEMMOM Ha YpoBHe 2 % B HaTypasbHON oueHke. OCHOBHOI Npo6iemoit
1CNoNb30BaHMsA 4aHHOTO BUAa TOMMMBA SBASETCA HefOCTATOYHAA CMeLVBaeMOCTb GeH3nHa 1 0CO6eHHO AM3eNbHOr0 TOnmBa ¢
3TaHO/MOM, W3-3a Yero NocnefHui BbiCnanBaeTCA, OCOGEHHO B YCNOBUAX OTpULaTeNbHbIX TemnepaTyp. OcobeHHo 3Ta npobneMa
aKkTyanbHa ana Poccumn 1 Benapycy, 1 OKOHYaTeNbHOTO PELLEHNs ee 40 CUX NOp He HalifeHo. B cTaTbe pacCMOTpeHbI pe3ynbTaThl
1ccneaoBaHunii (hn3MKo-XMMUYECKUX CBOVCTB HOBbIX albTepPHATUBHLIX TOMMB HA OCHOBE AM3enbHoro Tonamea (AT) v 3TaHona:
OTHOCUTENbHAsA NNOTHOCTb, KMHEMATUYECKas BA3KOCTb, CTa6UILHOCTb. MpOoBefeHbl UCCEA0BaHUS BO3MOXKHOCTY NOBbILUEHMS
CTabUILHOCTU W YNyYLLIEHUS SKCMyaTaLUMOHHbIX CBOACTB CMECeBbIX TOMAMB Ha ocHoBe [T 1 3TaHona nyTeM BBEAEHUS NPUCALOK.

Kniouesuvie cnoea: BO306HOBNSEMbIE UCTOYHWUKA 3HEPrUM, TONAUBHBIA 3TaHON, albTepHaTUBHbIE TONMBA, CBOCTBA TOMMB.

For many years, non-traditional renewable energy sources have not been considered as a serious energy alternative. Today,
most of the world’s energy needs are covered by the use of renewable energy sources, one of which is ethanol. In 2015, the world
production of fuel ethanol reached 97.7 billion liters, in the cost estimate, the volume of production of this product in the world
amounted to 46.1 billion US dollars. In the period 2010-2015 there is a positive trend of bio-ethanol production with an average
annual rate of 2% in the natural estimate. The main problem with using this type of fuel is insufficient miscibility of gasoline and
especially diesel fuel with ethanol, which causes the latter to be dispensed, especially in the conditions of negative temperatures. This
problem is especially acute for Russia and Belarus, and no final solution has been found to this day. The article examines results of
research into physical and chemical properties of new alternative fuels on the basis of diesel fuel (DT) and ethanol: relative density,
kinematic viscosity, stability. Studies have been carried out on the possibility of improving the stability and operational properties of
mixed fuels based on DT and ethanol by the addition of additives.
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Brenenmne

TormmuBHBINA 3TaHON TMOApa3AeNsAeTCS HAa OMOATAHON M ATAHOJ, MONYYCHHBIA APYTUMH MeTojgamu (U3
OTXOJIOB IUIACTMACC, CHUHTE3MPOBAHHBIN U3 raza M T. J.). BHO3TaHON — 3TO KHUAKOE ITAHOJICOJCPKAIIEe
TOILUIMBO, MOJYyYaeMO€ Ha CIENUAIBHBIX 3aBOJAX W3 Kpaxmal-, LEIUIIOJIO3HO-, WM CaxapoCOLEprKallero
CBIpbsSI TI0O CUCTEME YKOPOUYEHHOM IUCUWISLUHU, YTO IO3BOJSET IMOJYYUTh KayeCTBO, AOCTATOUYHOE [t
HCMOJIb30BAaHUS B KaY€CTBE TOIUIMBA. BHO3TaHOIN COIEPXKUT METAHOJI M CHUBYIIHBIE Macia, 4TO JIEJIa€T €ro
HEMpUroIHBIM Jiisi uThs. [IpuMensiercs B unctom Buje (B Buie azeorpoma 96,6 %), a yame B cMecH ¢
OCH3MHOM (HAa3BIBACTCS Ta30XO0JIOM) WM JH3CIBHBIM TOIUITMBOM. IIOJIHOIIEHHO HCITOJIB30BaTh OMOA3TAHOJ
CIOCOOHBI JIMIIL aBTOMOOWJIM C COOTBETCTBYIOIIMMH JIBUTATCISMH. BEH3WHOBBIN JBUTATENbh CHOCOOEH
noTpedsaTh 6eH3MH ¢ 100aBKo# aTaHoNa He 6osee 30 % [1, 2].

B 2015 r. MmupoBoii 00beM MPOU3BOICTBA TOILIMBHOTO 3TAHOJA AOCTHUT IMOKa3arens B 97,7 MIIpA JIUTPOB,
yT0 Ha 4,9 % BBIlIe MOKa3aTeNs MpeAbLAyIIero roga. B croumocTHOI orieHKe 00beM MPON3BOACTBA JAHHOTO
nmpoaykra B mupe cocraBun 46,1 mupa mommapos CILIA. B nemom B mepuonx 2010-2015 rr. mHabmogaercs
MOJIOKUTENIbHAS TEHJCHIIMS TMPOM3BOJICTBA OMOATAHONA CO CPEAHErOJIOBBIM TEMIIOM Ha YypoBHE 2% B
HaTypajbHOH OlLIEHKE. B CTOMMOCTHOM BBIpaXXE€HUH JAHHBIM MTOKA3aTEIb XapaKTepU3yeTCsl HE3HAUYUTEIbHbIM
CHIDKEHHEM CO CPEIHET0IOBBIM TeMITOM Ha ypoBHe 1 %.

Ha npoTsbkeHun BCEro nepuojia pa3BUTHS OMOATAHOJIBHON OTPACiIM KPYIHEHIIMMHU TPOU3BOIUTEIIIMU
saBIsLTACH pernonbl CeBepHoit, [{enTpanbroit u KOxuo#t AMmepukn, ocobenno CIIIA u bpasmmusa. B 2015 r.
Ha nomo CIUIA nmpuxoaunocs okoso 59 % MUPOBOro MpPOU3BOACTBA TOILUIMBHOI'O 3TAaHOJIA B HATypaJbHOM
BBID@KCHHH, B TO BpeMs Kak joyis bpasuwiuu coctaBuiia mopsaka 28 %. B cTOMMOCTHOM BhIpaKCHHU Ha
noimo CIHA u Bpaswnuu npuxoausiock okojo 79,8 % oOmeMupoBoro mpou3BojacTBa OuostaHosa. Ha
TPETbEH MO3UIMM HaXOAMIHUCHh rocyaapcrBa-wieHsl Eponeiickoro Coro3a, mo utoram 2015 r., mons
MPOM3BOJICTBA TOIUIMBHOI'O A3TAaHOJIA KOTOPBIX OIlleHHMBaeTcss okojo 5.4 % u 7,6 % B HATypajJbHOM H
CTOMMOCTHOM BBIpakeHUU cooTBeTcTBeHHO. B 2010 1. B Poccum 6puio mpomseaero 700 MiH JHTPOB
ata”ona, torna kak B CIIIA — 45 360 muH nmutpoB. CpaBHUTENBHAS [IEHOBAs OIIEHKA CTOMMOCTH O€H3WHA U
3TaHoJIAa MpuBeaeHa B Ta0u. 1.

Tab6nuna 1. Ilena GeH3uHa ¥ TONJIMBHOIO 3TaHoJa B 2010 r., fo;11apoB 3a 1 auTp

Crpana bensun Otanon
CIIIA 0,72 0,55
bpazunus 1,63 0,61
Eponeiickuii Coro3 1,92 0,82
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Kak BumHo u3 Tabn. 1, croumocts OcH3uHa B bpaswnmuu u EBponeiickom Coro3ze Gosiee ueM B 2 pasa
MPEBBIIIACT CTOMMOCTD ATaHOoNA. [locaeIHue TOIbI CTAIH OJTHUMU U3 XYIIINX IO CPETHEPOCCHICKOMY POCTY
IeH Ha OCH3WH W TU3eNbHOE TOIUIMBO, JAOCTHTHYB Oomee 0,57 moyumapoB 3a nuTp TomutuBa (Tabi. 2) Ha

nopasasonieM ooapmuHcTBe A3C.
Tabnuna 2. llensl Ha HedTsIHOE TOMIUBO, 1o/u1ap CLIA

Ton / Buj Tormusa AUN-92 AU-95 AN-98 AT
2014 0,48-0,50 0,52-0,55 0,55-0,59 0,52-0,55
2015 0,5-0,52 0,55-0,58 0,59-0,64 0,55-0,57
2016 0,52-0,54 0,58-0,60 0,64-0,67 0,57-0,60

OKCTepThl MPOTHO3UPYIOT, YTO HOBBIE IMOBBIMICHHS II€H HA TOIUITMBO HEW30EKHBI, U 3TO €CTECTBEHHO
3aCTaBJISCT 337aThCsl BOMPOCOM, KaKHE abTEPHATUBLI MOTYT OBITh OCH3UHY M JAW3CIILHOMY TOIUIUBY, B TOM
YHCIle CEPhE3HO H3YYAIOTCSI MTPOOIIEMBI IO UCITOIB30BAHHIO 3TAHOMIA.

OHeproadPeKTUBHOCTL JBUTATENCH BHYTPEHHETO CropaHus, MOIU(MUIIMPOBAHHBIX i pa0dOThI Ha
stanone, Ha 20 % BeIIe, YeM B clydae KCIONb30BaHUSI OEH3WHA, a y [BUTATeNled CIelHatbHO
pa3paboTaHHBIX IJIsl MCIONB30BaHUS dTaHona — Oonee deM Ha 30 %. bomee TOro, MCIIONB30BaHUS €T0 B
KauecTBE TOIUIMBA JaeT P SKOJIOTHUSCKUX NPEUMYIIECTB, B YaCTHOCTH, COKPAIIAIOTCS BHIOPOCHI B
arMocdepy cunia, C, CO,CO,, SO,, yrneBoaopoaos.

N3-3a paznnumsi XUMHUYECKUX XapaKTEPUCTUK 3TaHOJA U OCH3MHA TPU KCIIOJIb30BAHUU YUCTOTO 3TaHOJa
3aITyCK JBHUTATEINs B YCIOBUSAX OTPHUIATEIHHBIX TEMIEpaTyp OyIeT YCIOXXHEH B CBS3U C 0ojee MeIEHHBIM
ucrnapeHueM sraHona. [lokazaTensb TEINIOTBOPHOCTH | TUTpa 3TaHONA MO CpaBHEHHUIO ¢ 1 IuTpoM OeH3nHa
cocraBiseT 2/3. DTaHOa 00NamacT MOIXOASIIUMH XapaKTEPUCTHKAMH TOPCHUS — IOJIHBIM CrOpaHUEM U
BBICOKHM OKTaHOBBIM YHCIIOM.

OcHOBHOIl  TpoOIeMOl  HMCMOJB30BAaHUS JaHHOTO BHAA TOIUIMBA  SIBIISIETCS  HEJOCTaTOYHAS
CMEIINBaeMOCTh OCH3MHA M OCOOEHHO [AHM3ENFHOTO TOIDIMBA C JTAaHOJIOM, HW3-32 Yero MOCIeIHUN
BBICTIAaMBAETCSI, 0COOEHHO B YCJIOBHSIX OTPULATEIBHBIX TEMIIEpaTyp. JTa nmpodiieMa akTyaibHa ais Poccun n
Bemapycu, m ee pemeHHIO TMOCBSIIEHB COBMECTHBIE HaydHbIe pabOTHI COTPYyIHUKOB bemopycckoit
rOCY/IapCTBEHHOI CeTbCKOXO03IHCTBEHHOM aKajeMUH U BATCKOro rocyapcTBeHHOTo yHuBepceutera [3—12].

OcHoBHasl YacTh

N3mepenne mnoTHOCTH 3Myiabcuil npousBoawiocsk cornacHo I'OCT 3900-85. [Ins mpoBeneHHs ONBITOB
ObUI HWCIONB30BaH KOMIUIEKT apeomerpoB TVY 25-11.1514-79. OmbeIT ¢ KaXIbIM COCTaBOM TOILIMBA
TTOBTOPSIIICS TP Pasa, Pe3yibTaThl YCPEIHSITUCE.

[lpy wu3MepeHNHM BA3KOCTH HCIHOJIBb30BATHCh BUCKO3MMETpP KamWUIAPHBIA crekistHHb - BITK-2
(BHyTpeHHU# nuametp Kamwuispa 0,56) u cekyHaoMep.

Hccnenopanus cTaOMILHOCTH TOIUTMB MPOBOIMIIMCH IO MeTo ke, paspadotanHoit HI1O «Cunte3 [TAB»
U C y4EeTOM TPAIUIIMOHHBIX METOJUK WCCIIEOBaHUS CTaOWIBHOCTH. [lJIs 3TOrOo MPHUTOTAaBIMBAIOCH
pasnuuHbIe IPoOBI AMYJbCHiA, coaepxamux S5, 10, 15, 20, 25, 30, 40 u 50 % sTanona, 1o 5 % BBHIOpPAHHOTO
IMyJbraropa W pa3iuyHOE KOJIMYECTBO JUCTHJUIMPOBAHHOW BOAbl. [lo TOJydeHHBIM pe3ynbTaTram
CTaOWJIBPHOCTH  ONPENENSIOCh  ONTHMANBHOE 3HAuYe€HHEe KOHIEHTPAIMH JTUCTHUTMPOBAHHON  BOJIBI
JanpHeiimme ucclieoOBaHusI MPOBOJMINCH NMPH BBHIOPAHHOM 3HAYCHWHM €€ KOHIeHTparuu. [IpomeHTHOe
COOTHOUICHHE MHIPE/IMEHTOB AMYJIBCHI BBIPAXKAJIOCh B MACCOBBIX JIOJIIX OT MacChl BCeH MPOOBI, KOTOpas
octaBaiach paBHoi 100 rpamMMOB BO BCEeX Ciy4asx 3a CUET M3MCHEHHS KOJIMeCTBa AT. Dmynbcus
rOTOBMJIACHh HA MHKCEpe NPH 4YacToTe BpauieHus Bama 1400 mum." B TeueHwe aByX MuHYT. ITomydeHHas
po0a SMYJIbCUU TIepeuBaliach B TPalyHPOBAHHYIO TIPOOUPKY, MOCIIE YEro MPOU3BOAMINCH HAOIIOIEHHS 32
ee CTaOMJIBHOCTBIO. 3a KpUTEpHH CTAaOWIBHOCTH TPUHUMAIOCH BpEMs JIO TIOSBJICHUS BHU3YalbHO
HaOII0/TaeMBIX H3MEHEHHUH (0Ca/lka WIH OTCTOS) B IPOOE SIMYIBCUH — BpEMs [0 Hadana CeAMMEHTAIIHH.

[lepBBIM 3TAnoOM HUCCICIOBAHKS (PU3NKO-XUMHUUECKUX CBOMCTB MOJTYYCHHBIX TOIUIUB SBHJIOCH U3MEPEHUE
WX OTHOCHUTEIbHOM IUIOTHOCTH (Tabi. 3)npu cMemuBaHun qu3enbHoro Torumsa (JT) u aranona (9).

Tabnumna 3. OTHOCHTENbHAS IUIOTHOCTH TOIJIMB

Ne c Ne

i 0CTaB TOILUIMBA [TnotHOCTS, W CocTas ToIIMBa [InotHoCTS,

1 JAT 100 % 0,823 6 JT 80 % + D320 % 0,819
2 2100 % 0,807 7 AT75%+D225% 0,817
3 AT95 % +35% 0,822 8 AT 70 % + 3 30 % 0,816
4 JAT 90 % + 32 10 % 0,821 9 AT 50 % + 93 50 % 0,812
5 AT 85 % +D215% 0,820

Taxum oOpazom, npu Z[06aBJ'IeHI/II/I B Au3esbHOe TOIUBO 50 % 3TaHONIa OTHOCHTENNbHAS TUIOTHOCTh
camsmnack ¢ 0,823 10 0,812 r/em®, umm Ha 1,3 %. Ha BTOpOM 3TaIie H3ydeHus! HPOBEICHb! H3MEPEHHS
KAHEMATHYECKOMN BSI3KOCTH UCTIBITYEMbIX TOIUTHB (TalI. 4).

Tabnuna 4. KnunemaTnyeckasi BA3KOCTh TOILIHB

Ne /it Buj toruua Kunematnueckas Bsi3kocth npu t=20°C, Mm/c
1 AT 100 % 4,048
2 9T 100 % 1,074
3 AT 95 % +2 5% 3,611
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http://howcarworks.ru/%D0%B2%D0%BE%D0%BF%D1%80%D0%BE%D1%81/%D0%BA%D0%B0%D0%BA-%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%82%D1%8C-%D0%B1%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD-%D0%B7%D0%B8%D0%BC%D0%BE%D0%B9
http://howcarworks.ru/%D0%B2%D0%BE%D0%BF%D1%80%D0%BE%D1%81/%D0%BA%D0%B0%D0%BA-%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%82%D1%8C-%D0%B1%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD-%D0%B7%D0%B8%D0%BC%D0%BE%D0%B9

4 AT 90 % +D2 10 % 3,506
5 AT 85 % +D15% 3,331
6 AT 80 % +320 % 2,822
7 AT75%+325% 2,761
8 AT 70 %+ 330 % 2,678
9 AT 50 %+ 3 50 % 2,253

AHanu3 TaHHBIX [TOKa3bIBAET, YTO MOBBIIMICHUE COAepkKaHus aTaHoaa 10 50 % CHIKaeT KHHEMAaTHUECKYIO
BSI3KOCTH cMecH 1o 2,253 MM/CZ, wn Ha 44,3 %. Ucxonst U3 3TOro, MOXKHO TPEANOIOKHUTH TOBBIIICHUE
ToKa3aTelled M3HOCa M HEAOCTATOK CMAa3bIBAIONINX CBOMCTB HOBOTO TOIUIMBA. JlaHHas mpoOiieMa MOXKET
OBITh pelieHa J00aBICHHEM NPUCAZOK IEJICHANIPABICHHOTO JCHCTBUS MM MHOTO(QYHKITMOHAIBHBIX
TTOBEPXHOCTHO-aKTHBHBIX BemiecTs (IIAB).

B mpeaBapuTenbHBIX ONbITaX OBUIO MCCIEAOBAHO BIMSHUC AMCTUIMPOBAHHOW BOJBI HA CTAOMIBLHOCTH
AMYIBCHH, COMIEPKAIINX PA3THMYHOE KOJIHMIECTBO ATaHONA U 5 % sMyInbratopa.

YcraHoBNeHO, YTO, JEHCTBUE SMYJIBraTOpOB YCHIMBACTCS C YBEJIMYCHHEM KOJMYECTBa BBOIUMOHN B
3TaHON TUCTWUIMPOBaHHOM Boabl. Tak, yBennueHue ee mpuCyTCTBHS ¢ 6 % mo 12 % B sMynbcHsAX C
conepkanueM 40 % 3TaHOIIA TIOBHIIIAET X CTAOMIBHOCTD ¢ 32 MHH. 10 58 MHH.

[lpuaumas  BO  BHMUMaHME  CleAylommMe  OOCTOSTENbCTBA:  HEOOXOAWMOCTH  IPUCYTCTBHUS
JUCTWIIMPOBAHHOMN BOZBI B 3TAHOJIE C LIETIbI0 00ECIICUeHHsI BO3MOXXHOCTH HCIIOJIb30BaHUs ATAHOJIA-ChIPIIA U
yIelIeBIeHUs] crnocoda TOMY4YEeHUS OMYJNbCHUHM,  THUTPOCKONMYHOCTH JTAaHOINA; HEIeJIecoo0pa3HOCTb
MPUCYTCTBHA BOJBI B OOJIBIINX KOJINYECTBAX.

ConepxaHre MUCTWUIMPOBAHHON BOJBI B 3TaHOJE OBLIO OrpaHMYeHO Ha ypoBHE 12 % OT ero macchl.
VYKazaHHOE KOJIWYECTBO BOIBI OBUIO MPUHATO IMOCTOSHHBIM IPH MPOBEICHUM NANbHEHIINX HCIBITAaHUH.
[Ipumenenne npucanok 11AB, Bogumerx B AT, momkHO, B IEpBYIO 04epenb, 00eCIeunBaTh CTA0MIEHOCTD
MOJy4aeMBIX AMYJbCUH, HOCTATOYHYIO Ui pabOTHI Ju3elsi B TeUueHHE 7-4acoBOi cMeHbl. KoHIeHTpamus
ITAB npu 3TOM He AOJKHA HpeBbIaTh 2—5 %, T. K. 3TO MOKET IPUBECTU K 3HAYUTEIILHOMY YIOPOKAHHUIO
cnocoba. Ha puc. 1 mpencraBieHbl U30TEPMBI CTAOMIBHOCTH 3MYJBCHHA C NMPUMEHEHHEM IPHCAAKH Ha
OCHOBe monuMmeTakpunaTta. U3 rpaduka BUAHO, YTO CTAaOMIBHOCTH MPSIMO MPONOPLUOHATBHA KOIUYECTBY
BBOJIMMOT'O 3MYJbraropa W OOpaTHO NPOMOPIHOHATBHA COACPKAHHMIO STaHola B AMylbcu. OmHaKo
3HAYEHUs] CTaOMJIBHOCTH HEBBICOKH. Tak, NpW yBEIMUYCHMH KOHLEHTpanuu 3Tanosna 10 40 % Bpems no
Hayana CeJUMEHTAlUU He NPEBhIIIaeT 3 MUHYT, a IPU JaJbHEHIEM YBEIUYCHUH COACPKaHUsS ITaHOJA 3TO
BpeMs yMeHblnaercs A0 1 MuHYTh. OUYeBHIHO, YTO BO3MOXKHOCTH HCIIOJNIB30BAHUSI 3TOTO AMYJbraropa
ManoBeposTHa. Ha puc. 2 npencraBieHbl H30T€pPMbl CTaOUIBHOCTH AMYJIBCHM ¢ IPUMEHEHUEM IPUCAIKU Ha
OCHOBE aJKCHWICYKIIMHUMHUJIa MO4YeBHUHBL. 13 Tpaduka BUIHO, YTO CTAOMILHOCTH MPSIMO MPONOPIHOHATIEHA
KOJINYECTBY BBOAKMMOTO 3MYJbraropa W OOpaTHO MPOIMOPLHOHANbHA COACPIKAHHIO 3TAaHONA B 3MYJIBbCHU.
3HaveHus CTAOUILHOCTH CYIIECTBEHHO BhINIE. Tak, mpu KOHIEHTpaIuu 3Tanomna 10 10 % Bpems 10 MOJHOTO
Pa3NoXKEHHs SMYJIbCUU COCTABISIET 75 MHUHYT, NP JaJbHEHIIEM YBEJIMUEHUH COICPIKaHUs STaHOJIa BPEMs
YMEHbIIIAeTCs U TIpU ero KoHueHTpauuu 40 % coctaBnseT 58 MUHYT.
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Takum o06pazoM, cozmanue TOIIMB Ha ocHOBe /[T m sTaHONa ClleqyeT CUMTATh I1EeJIECO00pa3HBIM U
a¢¢dexTrBHBIM. [loCTIKEHNE W JanbHEIIee yaydlleHHe SKCIUTyaTaloHHbIX cBOMCTB smyibcuid AT n
3TaHOJA MOXKET OBITh OCYLIECTBICHO INPaBWJIBHO OOOCHOBAaHHBIM BBIOOPOM BHMIAa M KOJIMYECTBA
MPUCAJIKH.

3axiroueHue

[IpoBoauMble HCCIEIOBAaHUSA CTAaBWIM COOOHM II€Nb CO3JAHHE TOIUIUB C BO3MOXKHO MAaKCHMAJIbHBIM
coJepKaHueM dTaHoJa, 00ECIEYMBAIOLINX PaOOTy AN3ENA C TOKa3aTeNsIMU, WACHTUYHBIMH €ro padoTe Ha
JIU3EJIbHOM TOIUIMBE. Y UNTHIBAs JaHHbBIE IPOBEACHHBIX PaHEe TEOPETUUECKUX U3bICKaHUH, OBLIO CleNIaHO
OpPEANONIO)KEHHEe O BO3MOXKHOCTH  HWCTIOJIB30BaHMS MPHCAZOK Ha OCHOBE CYKUMHUMHAA H
NOJMMETaKpUIaTa.

1. IIpu nobasnenun mo 50 % sTaHONA B AU3ENBbHOE TOIUIMBO OTHOCUTENbHAS MJIOTHOCTH 3MYJIbCHU
ymenbmmaetcs ¢ 0,823 r/em® o 0,812 r/em’,

2. TloBbimenue conepkanus 3taHona 10 50 % CHWKaeT KMHEMaTHYECKYH BS3KOCTb CMECH [0
2,253 mm/c’, unn Ha 44,3 %. J{ns ynydlieHus IOKa3aTeNlel CMashIBAIOLIMX CBOMCTB HOBOTO TOILIHBA
MOTYT OBITh HCIIOJIB30BAaHBl MPUCAIKH LEJICHAIIPABICHHOTO ACUCTBHS WIM MHOTO()YHKIHOHAJIbHbIE
MOBEPXHOCTHO-aKTUBHBIE BenlecTBa ([IAB).

3. HeoOxoanMasi CTaOMIIBHOCTD MYJIbCUN MOKET ObITh JOCTUTHYTA BBEACHUEM MPHUCAIOK Ha OCHOBE
MOJMMETaKPUIaTa UM ATKSHUICYKIMHUMHUIA MOYCBHHBL.
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