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HccnenoBanus KauyecTBa AU3eJbHOI0 TOIUIMBA, PEI0CTABJIEHHOI0
000 «®epponopauk Toproswii lom»

Emuzasera JI. Monesa ! Elizaveta-iovleva@ya.ru 0000-0002-5429-4329

1 CeBepo-Bocrounslii ¢penepanbublii yauepeuteT uM. M.K. AMmocoBa, yi. bennackoro, 58, r. SIkyrck, 677000, Poccust
Annorauus. Kommanus «®eppoHopauk» sisisiercst obpuunansusiM quiepom Volvo Construction Equipment, Dressta, Mecalac u Rottne.
TToMuMO HPOJAX U MPEJOCTABICHHS MOCIenpoAaXHON moyaepxku Texuuku Volvo Construction Equipment, koMnanus siBIsieTcs AUIEPOM
o cepBucHOMy obciyxuBanuio Volvo n Renault Trucks, a taxke quiepom Volvo Penta mo o6cimyKMBaHHIO HHAYCTPUAIBHBIX H MOPCKUX
JBUTaTelNei B HEKOTOPBIX perroHax Poccun. KommaHus cOTpyaHHYAET C JPYTHMMH M3BECTHBIMH OpPEHIAMU M HECKOJIBKUMU ITOCTABIINKAMHU
HaBecHOro obopymoBanusi. IlIBenckuii konueprn VoIvo Group mocraiser Ha POCCHMCKHN PBHIHOK I'PY30BbIE aBTOMOOWIIH, OCHAIIEHHbIE
JM3eNbHBIMU JBHraTe/sIMH ¢ cicTeMolt Brpbicka Common Rail, a tawke ¢ nacoc-dopcynkamu. JIu3enbHbIe MEXaHHIECKHE U JJEKTPOHHbIE
Hacoc-(OPCYHKH BBIIOJHAIOT CBOCBPEMCHHBIN M JIO3MPOBAHHBINH BIPHICK paboueil cMecH B KaMephl CrOpaHUs LWIMHIPOB JH3EIBHOIO
nBurarens. MexaHudeckue (GOPCYHKH HPHBOAUT B JCHCTBHE TOIUIMBHBIA HACOC BBICOKOTO IABIICHHS, a 3JICKTPOHHBIC — YIPABILAIOTCS
CHCTeMOit aieKTpoHHOro Biipeicka COmmon Rail u Bce Bpemst HaXosTcs 0 MHTCHCHBHBIMH MEXaHUYECKUMH Harpy3kami. [Toxoe kauecTBo
JM3€IbHOrO TOIUIMBA BEIET: K IMOTepPe MOIIHOCTU, OTCYTCTBUIO TATM U HECTAOWIBHOCTH PabOTHI JBMUraTelsd; IEpEepacxoly U MPOTCKAHHIO
TOIUIMBA U3 PACIBUINTENICH; N3MEHEHHUIO YIJIa U BPEMEHH PaCIbLICHUS; H3MCHEHUIO KOJIIMYECTBA BIIPHICKUBACMOM CMECH; TIOSBICHUIO CTYKOB
1 LIyMOB, YEPHOT'O M CH30T0 JbIMA IPH BBIXJIONE. [IpuBeieHbI pe3yIbTaThl HAyYHO-UCCIIEIOBATEIbCKOH pabOThI 110 HCCIEIOBAHUIO KauecTBa
nmusenbHOoro torumBa kommanuu OOO «Depponopauk Toproeeiit Jlom». DKCrepUMEHTaIbHBIM MYTEM HCCICIOBaHBI Takue (HH3HUKO-
XMMHYECKHE CBOMCTBAa U3€JIBHOIO TOIUIMBA, KAK: IUIOTHOCTb, (DPAKIMOHHBIA COCTaB, MaccoBas AOJNs CEpbl, MaccoBas A0S BOJBI,
TeMIIepaTypa BCIbIIIKY, NPeIeIbHas TeMIepaTypa GHILTPYeMOCTH ¥ TeMIIEpaTypa OMYTHCHHS.

KuoueBble cjioBa: 1U3€1bHOE TOIIMBO, TOILUIMBHAS aIlapaTypa, Hacoc-GpopcyHKH, pU3NKO-XUMHUUECKHE CBOICTBA, KaueCTBO TOILINBA
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Abstract. Ferronordic is the official dealer for Volvo Construction Equipment, Dressta, Mecalac and Rottne. In addition to sales and after-
sales support for Volvo Construction Equipment, the company is a dealer for servicing VVolvo and Renault Trucks, as well as a dealer for Volvo
Penta for servicing industrial and marine engines in some regions of Russia. The company collaborates with other well-known brands and
several suppliers of attachments. The Swedish concern VVolvo Group supplies to the Russian market trucks equipped with diesel engines with
Common Rail injection system, as well as with pump nozzles. Diesel mechanical and electronic pump nozzles perform timely and metered
injection of the working mixture into the combustion chambers of the cylinders of a diesel engine. The mechanical nozzles are driven by a
high-pressure fuel pump, while the electronic ones are controlled by the Common Rail electronic injection system and are constantly under
intense mechanical stress. Poor quality diesel fuel leads to: loss of power, lack of traction and instability of the engine; overexpenditure and
fuel leakage from sprayers; change in spray angle and time; change in the amount of injected mixture; the appearance of knocks and noises,
black and bluish smoke during exhaust. The results of research work on the study of the quality of diesel fuel of the company LLC Ferronordic
Trading House are presented. The physicochemical properties of diesel fuel were studied experimentally, such as: density, fractional
composition, mass fraction of sulfur, mass fraction of water, flash point, limiting filterability temperature and cloud point.

Keywords: diesel fuel, fuel equipment, pump nozzles, physicochemical properties, fuel quality

BBenenue TornmBHas anmaparypa CIIyXKUT Ul TIOJaqH
OIPEJICNICHHOTO KOJIMYECTBA TOIUINBA B 3aaHHBIN
MOMEHT, C 33/IaHHBIM [[ABJICHHEM U Ka4eCTBOM
pacnbuia. OT mapaMeTpoB TOIUTMBOIOAYH 3aBUCST
TaKHe MOKa3aTeJIW M3EJbHBIX [BHraTesiei, Kak
s dexTrBHAS MOIIHOCTD, YAETbHBINA 3P (eKTUBHBIN
pacxojl TOIUIMBA, COCTaB OTPAaOOTaHHBIX TIa30B.
Hapy1ieHne napamMeTpoB TOIUTMBOMOAAYH IPHBOIAT
K [IEPEerpeBy JeTaleH [AIHHIPONOPIIHEBON TPYIIITHI
Y KJIAMIAHOB, UX 3aKOKCOBBIBAHUIO M MOBBIIICHHOMY
M3HOCY. B pesyibTare 3HAUMTENBHO CHIDKACTCS
pecypc IBHUTATEIs, YTO MPUBOIUT K HEOOXOMMOCTH
€ro KalmTajJbHOTr0 PEMOHTA WM 3aMeHb!I [1].

«DeppoHOpIUK» — O(UIMATBHBIN TUIep
Volvo Construction Equipment, Dressta, Mecalac
u Rottne B Poccum.

[IBenckuit kontepH Volvo Group mocrasisier
Ha POCCHHMCKHH PBIHOK TPY30BBIE aBTOMOOWIIH,
OCHAIIEHHEIE IU3EJIbHBIMU JIBUTATEIISIMU C CUCTEMOU
Brpbicka Common Rail, a Taroke ¢ Hacoc-hopcyHkamu.
OHU OTIMYAIOTCS BBICOKOH MOIITHOCTHIO, 3KOHO-
MHYHBIM PAacXOJOM TOIUIMBA W MHUHUMAJIBHOU
TOKCUYHOCTBIO BBIXJIOITHBIX FA30B, YTO COOTBETCTBYET
COBPEMEHHBIM MUPOBBIM CTAHIAPTAM.
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W3HOC 311eMEHTOB TOIUTMBHOM ammapaTyphbl
MPUBOJUT K HAPYIICHUIO TEIMJIOBOTO pEXUMa
paboTHI IBUTATEIS.

Co0OumoieHre TPAaBIIT TEXHHYECKOM IKCILTY-
aTalyy TMO3BOJISET M30€KaTh MPEXkKIEBPEMEHHBIX
HEUCTPAaBHOCTE W OTKAa30B, M, CIEIOBATEIbHO,
MOBBIIIEHHBIX PacxoaoB[2]. BaxxHbIM TpaBHIOM
SKCIUTyaTallMy SBIISCTCS MPUMEHEHUE Ka4eCTBEH-
HOTO TOIUIMBA, KOTOPOE CYIIECTBEHHO BIUSET Ha
paboTy TOIUTMBHOW ammapaTypbl. A OT KadecTBa
paboThI TOTUTMBHOM ammapaTypbl 3aBUCIT MOIIHOCT-
HBIE M SKOHOMHUYECKHUE TI0Ka3aTeNu apurarens [3].

CoBpeMeHHbIE BBICOKO(OPCHPOBAHHBIC
JU3eNH B OOJIbINEH Mepe MOBEPIKEHBI CEPHUCTOM
KOPpPO3UH, YeM JBUTATENIA CTAPhIX KOHCTPYKITHIA.
[Ipu paboTe cOBpeMEHHOTO AM3eNs Ha TOILIHBE,
coJieprKallieM TOBBIIICHHOE KOJMYECTBO Cephl, 00-
pasyeTcst 3aMeTHO OOJblIe TBEPAOTO U IUIOTHOT'O
Harapa. [loBrIIeHHOE copep kaHne Cephl 3aMETHO
YBENMUYMBAET W3HOC JIBUTATENS U TOIDIMBHOM arma-
paTypsl H3-3a CEPHUCTON KOPPO3UH, KOPPOSHOHHOTO
M3HOCA U OBICTPOrO OKHCIICHUs Macia [4].

Hampumep, nmpuMeHeHne TOIUIMBa ¢ HU3KAM
IIETAaHOBBIM YHCJIOM MPUBOIUT K YBEIHYCHHOMY
MepUOTy 3a/ICP’KKU MJIH 3ama3/IbIBAHUI0 CaMOBOC-
IUIaMeHeHus. B 3ToM ciydae B Kamepe CropaHwus
HaKaruiMBaeTcs: O0JbIIas Macca TOITMBA, KOTopast
3aT€M MTHOBEHHO Cropaer (B3pBIBHOE TOPEHUE).
[Ipu 5THX ycmoBUsIX AaBIIEHUE B MIJIUHAPE Hapac-
TaeT CKaYK00OPa3HO, IPOUCXOTUT JKeCcTKast paboTa
Ju3ens (CIABIIMNUTCA METAUTHYSCKUN CTYK), BCIIC-
CTBHE JTOTO MPOUCXOAUT OOJbINas Harpys3ka
Ha KOPEHHbIE TIOAIIHUITHIKH, TTOBBIIIAETCS X U3HOC
u Gomnee ObICTpBIN BbIXOH U3 cTpos. Kpome Toro,
YBEJIMYUBACTCSI PACXOJ] TOILUIUBA U JIBIMHOCTh
orpaborasiux ra3os [5-10].

C aHAJIOTMYHBIMU TPOOIEMaMHU IKCILTyaTa-
muu guszensHor TtexHuku VOLVO ¢ cucremoit
Brpeicka Common Rail cronkHynace komMmnanus
«DeppoHOPIUKY.

Heas paboThbl — HCCIIEOBAaHUE KauecTBa
JIM3ETIHOTO TOIUIMBA, B3SITONO W3 TOINIMBOIIPUEM-
HHKa, HAXOZAIIErocs B paboueM y4yacTke AJITAaHCKOTO
paiiona PecryOnmku Caxa (SIkyTwst) KOMIaHUHU
000 «Depponopaux Toproserit JJomy.

post@vestnik-vsuet.ru

OTpaxkeHbl pPe3yNbTaThl OTYETa HAYYHO-
WCCIIEIOBATENBCKON PabOTHI, BBITIOITHEHHOH Kadempoit
«MammHOBeIeHHe» aBTOJIOPOKHOTO (haKyIbTeTa
CB®Y um. M.K. AMMoOcOoBa U HCHBITaTEILHON
nmaboparopueit Skyrckorr Hedrebdazsr AO «Caxa-
HeTera3cobIT.

MarepuaJbl 1 METOABI

[Ipoba OblTa B3sTa ¢ TOILIMBO3AIPABIIHKA!
Vpan Next 5881 TB-AT310.0-5557 N 14.04.2019 r.

B pamkax pabOoTel OBUTH HCCICHOBAHBI
OCHOBHBIE 3KCIUTyaTal[HOHHbIC XapaKTEPUCTHKU
JU3EIIbHOTO TOIUIMBA, TaKUe, KaK: INIOTHOCTH, 1Y,
(paKUMOHHBIN COCTAB, MacCcOBast AOJIS CEPhI, Macco-
Bast IOJIs1 BOJBL, TEMIIEPATyPa BCIIBIILIKY B 3aKPBITOM
turie, [IT® u temneparypa nomytHeHus. UToObl
IOCTHYb TIOCTABIICHHOHN Ilenw, B pabore ObLIH
UCIIOJIb30BaHbI CTaHIapTHBIC METOUKH [6]:

I'OCT P 5109697 «Hed1p u HedTempo-
IYKThL. MeToj onpe/ieNieHus TNIOTHOCTH, OTHOCH-
TEJBHOH IVIOTHOCTH U IUNIOTHOCTHU B rpagycax API
apeomerpom»; [OCT 33-2000 «HedTenpoayKThi.
[Ipo3paunsle n HeTIpo3pauHble KUAKOCTH. Onpenerne-
HHME KMHEMAaTHYECKON BSI3KOCTH M pacyeT JUHAMHYC-
ckoit Bszkoctiw; [OCT 2177-99 «HedrenpomyKkTel.
Mertonpl ompeneneHus (pPakLUOHHOIO COCTaBa
HedrenpoaykToB»; EN 23015 «HedrenpoaykTsi.
Onpezaenenue temneparypbl noMmyTHeHus»; 'OCT
22254-92 «TomnmuBo ausenbHOE. MeTo onpese-
JICHUS IPEIENBbHON TeMIIepaTypbl (PUIBTPYEeMOCTH
Ha xonoxaHoM ¢unbTpey; [OCT 635675 «HedTe-
NpOAYKTBl. MeTox ompeneneHuss TeMIepaTyphl
BCIIBIIIKH B 3aKpbeIToM TUrIe»; [[OCT 52660 «Me-
TOJl OIIpENeNICHUs COAEpP)KaHUsl CEepbl PEHTTEeHO-
(IIyOpeCIIEHTHOM CIIEKTPOMETPHEH ¢ AUCIICPCHEH 110
mmHe BonHbeDY, ['OCT 5985-79 «Hedrenponykrsl.
Meton omnpesieneHuss KUCIOTHOCTH M KHCJIOTHOTO
guciay; [OCT 2070-82 «HedrenpoayKTsl cBETIIBIE.
Meroab! onpeeneHust HOHBIX YUCEN U COIAEPKa-
HUS HEMPEENbHBIX yriieBoaopoaoBy; 1SO 12937
«Omnpenenenne copepkaHusi BOJbl. MeToJ KyJI0HO-
MeTpuueckoro TutpoBaHus mo Kapmy @umepy»,
«Omnpenenenue neranoro yucia JT npoBoamnocs
Ha OxrtanoMeTrpe SHATOX SX-100M».

IMo (HU3MKO-XMMUYECKHM W SKCIUTyaTalOH-
HBIM [IOKa3aTeJIsIM TOIUTHBO JOJKHO COOTBETCTBOBATD
TpeOOBaHUIM, yKa3aHHBIM B Ta0uie 1.

Tabnuna 1.

TpeboBaHus K AN3ENEHOMY TOIUIMBY

Table 1.

Diesel fuel requirements

Hanmenosanune nokasaresst | Name of indicator

3nauenue | Value

Meron ucnbiranust | Test method

1

3

ueTaHOBOG YHCJIO, HC MCHEC |
Cetane number, not less

51,0 According to GOST 32508, GOST 3122,

ITo TOCT 32508, FOCT 3122, 1o cranmapram |

according to standards

LeranoBsrit uumekc, He Menee | Cetane index, not less

46,0 Tlo cranmapram | according to standards
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IMponomxenue tadn.1l | Continuation of table 1

1 2 3
TnotHocts mpi 15 °C, xr/v® | Density at 15° C, kg / m* | 820,0-845,0 ccor din;‘é gt?r?diril?éééT 21302
MaccoBasi 107151 HOJMTUIUKITHISCKHX apOMaTHIECKHX
yrieBo0poIoB, %, He Gonee | Mass fraction of 8,0 Acc c}}[girl;otgglél\sl'llzligl\lligglﬁ
polycyclic aromatic hydrocarbons 1, %, no more g
MaccoBas 10515t cepbl, MI/KT, He 6oJIee, I TOILIMBA: |
Mass fraction of sulfur, mg / kg, no more, for fuel:
ITo TOCT 32139, TOCT ISO 20846,
K3 350,0 I'OCT ISO 20884 | According to GOST 32139,
GOST ISO 20846, GOST I1SO 20884
ITo TOCT 1SO 20884, TOCT ISO 20846 |
K4 50,0 According to GOST 1SO 20884,
GOST 1SO 20846
ITo T'OCT I1SO 20884, T'OCT ISO 20846 |
K5 10,0 According to GOST 1SO 20884,
GOST 1SO 20846
Temmeparypa BCIBILIKH, ONpeessieMast
B 3aKkpbiToM THTIIE, °C, Boie | Flash point, determined in 55 Acc ;Igirl;otggggﬁélglzl;?gc 1;;%385.'6. 15356
a closed crucible, ° C, higher g '
KokcyemocTs 10 %-HOTo 0cTaTKa pasroHKH?),
% macc., ne 6omee | Coking property of a 10 % 0,3 Acc;_rlc(j)irl;é)thGgozs'?%Zgg’zc Tcglc?gf'zllyggz
distillation residue?2), % wt., not more than '
3onpHOCTE, % Macc., He Oosee -
o conter;t,/g/o R mee | 0,01 To TOCT 1461 | According to GOST 1461
Kopposus mennol minactTuHky (3 4 npu 50_°C), €JIMHHIIBI To TOCT 1SO 2160, TOCT 32329 |
?flféﬁ?fit' ?oogg;r Dlate corraslon Kuace 1\Grade 1 | acoording to GOST ISO 2160, GOST 32329
OxwucnurenbHas crabmibHocTh | Oxidative Stability
OO611ee KOMMYECTBO 0cajiKa, I/M°, He 6oJee 4acoB,
He menee | Total amount of sediment, g/m?, 25 ITo cranmapram | By standards
no more than hours, no less
CwmaspIBaromas criocoOHOCTh: CKOPPEKTUPOBAHHBIN
mameTp tsatHa u3Hoca (Wsd 1,4) mpu 60 °C, MM, 460 ITo TOCT ISO 121561 |
He 6ostee | Lubricity: adjusted diameter of the wear spot According to GOST 1SO 12156-1
(wsd 1.4) at 60° C, microns, not more than
Kunemartuueckas BsiskocTs npu 40 °C, mmZ/c | 2000 — 4500 ITo TOCT 33, T'OCT 31391 |
Kinematic viscosity at 40 °C, mm?/s s According to GOST 33, GOST 31391
ITo TOCT ISO 3405, TOCT 2177 (meton A) |
®paxkuuroHHEIT coctas: | Fractional composition: According to GOST 1SO 3405,
GOST 2177 (method A)
npu temmeparype 250 °C, % 06., meHee | 65
at a temperature of 250 °C, % vol., less
npu Temneparype 350 °C, % 06., He MeHee | 85
at a temperature of 350 °C, % vol., not less
95 % 06. meperousieTcst Ipu Temreparype, °C, He BbILIe | 360
95 % vol. distilled at a temperature, °C, not higher

Pe3yabTaThl 1 00cy:xKI1€HUE

PesynbTaThl MCceOBaHMI MO MTOKA3aTEIISIM:
IUIOTHOCTH, (PAKLIMOHHOTO COCTaBa, MAacCOBOH
JOJIM CEPbI, MacCOBOM JIOJIM BOJIBI, TEMIIEPATYPHI
Benbliky, IIT®, Ttemneparypsl NOMYyTHEHUS
MOKPEIUISITUCh TTPOTOKOJIAMH, BBIJIAHHBIMUA aK-
KpeIUTOBAaHHOU JabopaTopueil.

B tabnuue 2 nmokasaHbl JaHHbBIE HCCIIEA0BA-
HUA 1o cpaBHeHHIO co 3HadeHusmu ['OCT.
Ilo maccoBoil nose cepbl, COAEpX aHUIO BOABI U
no temneparype Benbimku ['OCT P 52368-2005
HE yCTaHaBJIHMBAET IOKA3aTEeNH, 10 TeMIIepaType
nomyTtHerns u [1T® I'OCT 32511-2013 ne ycra-
HaBJIMBAET MMOKA3aTelH.

210

[IpenocraBneHHOE TOIIMBO HMMEJNO SIPKO
BBIPAKCHHBIN JKENTHIA LIBET, IPY 3TOM Hacropra
kadectBa 1 ['OCT, mo KOTOpOMY U3rOTaBIMBAIOCH
TOILIMBO, HE Ob110. [IpeanonoxurensHo 310 ObLIO
sumHee AT o 'OCT 305-82. Ilo ¢ppakuronnomy
COCTaBy, KHHEMaTHUYECKOM BSI3KOCTH, COJIepXka-
HUIO BOJBI, TEMIIEPAType BCIBIIIKH U TEMIIEpaType
nmoMyTHeHus npenocrasieHnoe /[T oTBedaeT Bcem
tpem I'OCTawm. 1o maccoBoii fose ceprl TOIUINBO
otHocutcst ko Il Buny I'OCT 305-82, mo 'OCT
32511-2013 TOmIMBO OTHOCHUTCA K IU3EILHBIM
EBpo skxonornueckoro kiacca KS.
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Ilo mnotnoctn AT otBewaer TpeboBaHMs
I'OCT P 52368-2005 u I'OCT 32511-2013, on-
Hako 1o ['OCT 305-82 umeercs HE3HAUNUTEIBHOE
oTkinoHeHue. Tak xe kak u IIT®, y uccnenyemoro

post@vestnik-vsuet.ru

o6pa3ua HUMCECTCA HC3HAYUTCIBHOC OTKIOHCHHC.
OI[HaKO OETAaHOBOC YHCJIO Y MNPCAOCTABJICHHOI'O

TOIUIMBA HE OTBEYACT HU OJHOMY M3 MEPECUUCIICH-
aeix ' OCTos.

Tabnuna 2.
CpaBHUTEILHBIN aHATN3 (HHU3UKO-XUMHUECKUX TOKA3aTeeH U3eIbHOT0 TOMIMBA MPEAOCTABICHHOTO

00O «Toproserit sjom ®PEPPOHOPIUK»

Table 2.
Comparative analysis of physico-chemical indicators of diesel fuel provided by
LLC Trading House FERRONORDIK
IroCTP roCT n
HanmeHoBaHHe TOKa3aTenei | I'OCT 305-82 | 52368-2005 | 32511-2013 2;3:::3;16
Name of indicator GOST 305-82 GOST GOST :
523682005 | 32511 2013 | Vlues obtained
®DpaKIMOHHBIH COCTaB! 65 7
Fractional composition:
1o temreparypst 180° C, % (mo o6bemy)
to a temperature of 180° C, % (by volume)
10 Temreparypsl 340° C, (1o 06bemy) % 255 10 85 97

to a temperature of 340° C (in volume) %

95 % otroHa neperoHseTcs py Temreparype, ° C
95 % of distillation is distilled at a temperature, ° C 330 95 360 353
Kunematnueckas Bszkocts mpu 20 C, mm?[c (cCT) |

Kinematic viscosity at 20 C, mm? | s (cSt) 15-40 1,40-4,00 | 2,000-4,500 2,529
MaccoBas nost cepsl, %, He OoJiee, B TOTIJINBE:
Mass fraction of sulfur, %, not more than, in fuel: K3 350,0 <5

Bupma | | Kind | 0,2 K4 50,0
Bupa Il | Kind I 0,5 K5 10,0

Conepxanne Boasl, Mr|kr | The water content, mg | kg OngiTg?e | - <200 <30

(4] 2
TTnotHocts tipu 15° C, kr|M2, He Gostee | 830 800840 82008450 8345

Density at 15 oC, kg | m?, no more
Temneparypa BCIIBILIKY, OIpeesseMast
B 3akpbiToM THTIIE, °C, Bemme | Flash point, determined 35 - 55 46
in a closed crucible, ° C, higher

Temneparypa nomytHenus, He Bbiie °C |

Cloud point, not higher than °C -35 -28 ) 27

IpenenbHas Temneparypa GunbTpyemoctd, He Bbie °C | ) .38 ) 37
Maximum temperature of filtering ability, not higher than °C

IeranoBoe uncio He Menee | Cetane number not less 45 47 51 419

3akiawuyeHne OKpykatoriero Bozayxa — 37. I1o akonoruueckomy

kiaccy otHocutcsi k torumBy EBpo AT-3— K5
munayc 38 (TOCT 32511-2013) ¢ HU3KKUM IIETaHO-
BBIM YHCJIOM.

TormBo, KoTOopoe ObLIO TIepeaHo Ha HCCIIeTo-
Banue, sipisiercs 3umHnM 11 Buma (mo TOCT 305-82),
KOTOpPOE MOKHO HCIIOJIb30BaTh JI0 TEMIIEPATYPhI
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