Paboyue npouecce! [JBC

Kyxuc Bragumup CamoiisioBu4 — JOKTOp TeXH. HayK, npodeccop, npodeccop kadeapsr «KonecHsle, I'y CCHUYHbBIE Ma-
LIMHBI U aBTOMOOHITI) FOHO-Y p alibKOro ToCy Jap CTBEHHOT0 Yy HuBep cutera (HalloHaIbHOrO HCCIIe[0BaTelIbCKOrO Y HUBEP CH-
tera), Yensnbunck, Poccus, e-mail: idem37@mail.ru. Ten. +7 912 895 0828.

HIadanun lennc BUKTOpPOBHY — KaH. TeXH. HAYK, JOKTOpaHT BoeHHOro yueOHO-Hay yHOTO IeHTpa CyXOmy THBIX BOMCK
«O0esoiickoBast akamemuss Boopyskenusix Cun Poccwmiickoit ®@enepaumny», Mocksa, Poccusi, e-mail: shabalin_d79@mail.ru.
Ten. +7 916 0602506.

Mocron FOuusa AnexcaHapoBHA — KaHA. TeXH. HayK, JOLEHT, JOLUEHT Kadeapbl THAPABIMKH U TEIUOTEXHUKU TaBp nee-
CKOTO TOCY/Iap CTBEHHOI'O arp OTEXHOJIOTHYECKOr0 yHHUBEp cuTera, M enuronons, YkpauHa, e-mail: postol-melitopol@yandex.ua.
Ten. 097-580-30-01.

OIHKA MOKJIABOCTI 3ABE3INIEYEHHSI ONTHUMAJIBHOI TEMITEPATYPH
HAJAYBOYHOTI'O NOBITPA ITPU POBOTI JU3EJIA
HA PIBHUX PEXXUMAX HABAHTAXKEHHSA

B.C. Kykuc, /1.B. Hlabanun, 10.0. Ilocmon

V crarTi po3MIIsHY Ti MOXJIMBOCTI BUKOPUCTaHHS BHXPOBOI TPy OU Juist 3abe3NedeHHs ONTHMaIbHOI TeMIlep aTy p 1 HaJLy B O-
YHOTO TIOBITPSI mpH poOoTi mopmmeBoro JIB3 Ha pi3HMX MIBHAKICHUX Ta HABAHTAXYBATbHHX pexumMax. HaBemeHe pesyibTarti
pO3paxyHKIiB BUXpOBOI TpyOHU JIsl OXOJIOHKEHHs HaIy BOYHOTo MoBiTps mam3ens SIM3-8424 ta cxemu cuctemu crabimizarii Tem-
Hepary p ¥ Hajy BOYHOTO HOBITP S 3 BUKOP MCTAHHSM BHXp OBOI Tpy Ou. Pe3yibTaTi np oLTIOCTp OBaHi Ha P MKJIaJl IIbOTO IBUTY HA.

THE ESTIMATION OF THE OPTIMAL TEMPERATURE OF THE BOOSTING AIR WHEN
THE DIESEL ENGINE AT VARIOUS LOAD MODES®
V.S. Kukis, DV. Shabalin, J.A. Postol
In the article the possibility of usina a vortex tube to ensure ontimum temp erature of boostina air durina the onerations of
the piston enaine at different speeds and loads modes is discovered. The results of calculation of the vortex tube for cooling
boosting air in diesel SIM3-8424 and diaoram of the system for stabilizing the temperature of the boosting air using vortex tube
are shown. The results are illustrated on the example of this engine.
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R.V. Kolodnytska
BIOBIESEL FUEL SPRAY PENETRATION MODELLING

A model for biodiesel spray penetration under conditions relevant to internal combustion engines is suggested. A parame-
ter referred to as “length parameter” is introduced to define the fuel properties. The model predictions are validated for Hemp
oil Methyl Ester (HME), Rapeseed oil Methyl Ester (RME) and Soybean oil Methyl Ester (SME) comparing with those of diesel
fuel under different injection conditions and ambient pressures. The model is shown to produce a good agreement with the exper-
imental data that available both for diesel and biodiesel fuels. It has been found that the spray penetration for Hemp oil Methyl
Ester is very close to that of Soybean oil Methyl Ester.

Introduction

There are several models of spray penetration that
can be used for diesel fuel [1, 2]. However, biodiesel
fuels have different thermodynamic properties compar-
ing with diesel fuel [3, 4]. Experimental data show that
the liquid length is higher and the spray penetration is
mostly longer for biodiesel than for diesel [5, 6, 7].
These experimental trends could not be accurately re-
flected by KH or KH-RT models [6, 8, 9]. The KH-
ACT model recently developed (see [6] for more de-
tails) gives good result for soybean biodiesel spray
penetration but this model is too complicated to be
applied for modeling of the new generation of bio-
diesels (e.g. biodiesel from hempseed oil [3, 4, 10]).
The main aim of this work is to create a new simple
model of biodiesel spray penetration which takes into
account the fuel properties.

Materials

The following biodiesel fuels are used in our
analysis: Hemp oil Methyl Ester (HME), produced in
European Union [3], Rapeseed oil Methyl Ester
(RME), produced in Ukraine [9] and Soy oil Methyl
Ester (SME) [10]. A detailed description of composi-
tion and thermodynamic properties of biodiesel fuels
can be found in [3, 4, 10]. Table 1 presents the physical
properties of these biodiesel fuels comparing with
those for diesel fuel at 80° C which were defined
in [10].

Table 1. Comparison of physical properties bio-
diesel and diesel fuels at 80° C.

Parameter HME SME RME Diesel
Density 845 841 841 788
Kinematic 1,96 - 2,01 2,58 1,09
viscosity 10° 10° 10° 10°
Surface 27,41 27,15 27,82 24,14
tension 10° 10° 10° 10°
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Results

New empirical formula of biodiesel spray pene-
tration under conditions relevant to internal combus-
tion engines was proposed:

Slip = Atiplglti?{f ) @
where S, is tip penetration [m];
Ay, is tip parameter;
I, is length parameter [m];
t;; is time after injection [ms].

The formula takes into account the physical prop-
erties of fuels using length parameter | that was in-

troduced in [9, 10] for biodiesel droplets spray model-
ling:

l, = , @
where p, is fuel density [kg m>];

v is fuel kinematic viscosity [M2 s'l];

o is fuel surface tension [N m™].

Tip parameter can be found as:
A&ip =Ad 05 P0.36pa*0-29 (3)

noz' inj

where As coefficient ( A =0.066
d? is nozzle diameter [m;

P,;is injection pressure [Pa];
p, is ambient density [kg m™].

The spray penetrations of three types of biodiesel
fuels and diesel, properties of which are shown in Ta-
ble 1, were calculated using Egs. (1), (2) and (3) under
different injection conditions and ambient pressures.
The Fig. 1 and Fig. 2 show the fuel spray tip penetra-
tion versus time of injection predicted by Eq. (1) for
SME, RME and Diesel fuels. The theoretical results
have been validated against experimental data [8] for
single-hole injector with diameter of 0.5 mm. Our re-
sults show that RME has slightly longer spray penetra-
tion than SME or HME (the plots for HME are very
close to SME and are not presented in Fig. 1 and Fig.
2).

Conclusions

New formula for biodiesel spray penetration un-
der conditions relevant to internal combustion engines
was proposed. A parameter referred to as “length pa-
rameter” is introduced to define the fuel properties.
Spray penetrations for Hemp oil Methyl Ester (HME),
Rapeseed oil Methyl Ester (RME) and Soybean oil
Methyl Ester (SME) comparing with those of diesel
fuel were calculated under different injection condi-
tions and ambient pressures. The model gives a good
agreement with experimental data that available both

for diesel and biodiesel fuels. Our results show that the
spray penetration for Hemp oil Methyl Ester is very
close to that of Soybean oil Methyl Ester.
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Fig. 1. The plots of fuel spray tip penetration Stip ver-
sus time of injection predicted by Eq. (1) for SME
(SME 80:2), RME (RME 80:2), Diesel fuel (Dies 80:2)

and experimental data of Stip for SME (Exp SME 80:2)
taken from [8]. Injection and ambient pressures are 80

MPa and 2 MPa respectively
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Fig. 2. The plots of fuel spray tip penetration Stip
versus time of injection predicted by Eq. (1) for SME
under injection pressures 60 MPa (SME 60:4) and 80
MPA (SME 80:4) comparing with experimental data
Stip for SME: (Exp SME 60:4) and (Exp SME 80:4)

taken from [8]. Ambient pressure is 4 MPa
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MO JEJTIOBAHHSA JOBXKWHU KOHYCA PO3IUJIIOBAHHS BIO/JMU3EJIBHOTI'O IMAJIMBA
P.B. Konoonuuoka

3arp onoHOBaHa MOJENb ISl BUSHAYCHHS JOBXKUHH KOHY Ca PO3IIIOBAHHS 32 YMOB, 10 iCHY€ B JBUI'Y HAX BHY TP illIHbOTO
sropsiHHA. s Toro, mo6 BpaxyBaTH BIACTUBOCTI NaiuuBa, Oy B BBEACHHH «I1apameTp NOBXHHW». Mogenb Oyiia nepeBipeHa s
MeTwioBoro edipy xoHommsiHoi onii (HME), merunoBoro edipy pinakooi oxii (RME) i merunoBoro edipy coeoi onii (SME) B
TIOp IBHSHHI 3 IM3€JIbHUM ITAJIMBOM IIPH PI3HUX THUCKaX BIIOPCKYBaHHS Ta TUCKax y ABHTYHi. M ozienb mokasy e 1o0pe y3roKeHHs
3 eKCIep MMEHAbHUME JIAHUMH SIK JUISl JTU3€IBbHOTO TaK i Oi0AM3eNbHOro naiuBa. ByJio BU3HAYEHO, 110 3HAYCHHS JJOBXKHHH KO-
Hy Ca p O3MIJIFOBAHHSA [Tl METUIIOBOTO edipy KOHOIUISHOI 0J1ii Oy JI0 Ay ke OJIM3bKUM 10 METHIIOBOTO eipy CO€BOI OdIii.

MOJEJIUPOBAHUE JJIMHBI KOHYCA PACIIBIJIMBAHUSI BUOJAU3EJIBHOI'O TOIVIMBA
P.B. Konoonuuxkasn

Ipemioxkena MOJIENb IS ONpE/IeNeH|s [UIMHBI KOHY Ca PACIBUIMBAHUS B Y CIIOBHUAX, KOTOPBIE CYIIECTBY IOT B JIBUIATEIAX
BHY TP €HHETO cropanus. [l TOoro, 9tobbl y4ecTh CBOMCTBA TOIUIHBA, OBLT UCIOJIb30BAH «MapaMeTp JJIHHBD. M ozernb Obiia mp o-
BepeHa I METUIIOBOTO 3¢upa koHormsiHoro Macna (HME), metmnoBoro adupa pamcosoro macina (RM E) u metunosoro s¢upa
coeBoro Macia (SME) B cpaBHeHuMM C JU3€IbHBIM TOIUIMBOM JUIsl Pa3HBIX [JABJICHHN BIPBICKUBAHHMS W JIABJICHWI B J[BUTaTele.
Mojienb MOKa3bIBAET XOPOIee COBIAJIEHHE C SKCIEP MIMEHAIbHBIMK JIAHHBIMA KaK ISl JM3€TBHOr0, TaK M OHOJU3EILHOTO TOII-
7rBa. BBUIO OMp €/IeNieHo, YTO 3HAYEHHS! [JIMHBI KOHY Ca PaCcCIBUIMBAHKS B CITyYae METHIOBOTO 3(Hpa KOHOIUITHOTO Macia ObLTH
OYCHb OJIM3KH K 3HAYCHUSIM JUTHHBI KOHY Ca PaclbUIMBAHUS METHIOBOOTO 3(Hpa coeBOro Macia.

VJIK 621.433
Al Mapuenko, O.0. Ocempos, C.C. Kpaguenxo

3ABE3IIEYEHHA HOMIHAJIBHOI MTOTYKHOCTI CTAIIIOHAPHOI'O T'A30BOI'O
JIBUT'YHA ITPA BUKOPUCTAHHI HU3bKOKAJIOPIMHAX TI'A30BHX ITAJIMB

Biominnicme nudicuoi mennomu 32 OpAHHA HU3LKOKAIOPIUHUX 2A306UX NANUE 8i0 NPUPOOHO2 O 2a3Y NPU3B00 UMb 00
3MIHU NPOMIKAHHS PO6OUO2 0 npoyecy ma nompedye 36IbUeHUX YUKTIOBUX No0ay 00 YUTIHOPY OJisk OMPUMAHHSL eK-
sisanenmnol meniomu 320psinis. B pobomi npoananizoeano modciuocmi KOHCMPYKMUBHO2 0 3A0€3Ne4eHHsl HOM i-
HANbHOL ROMYIICHOCMI 08U2 YHA 3 (hOpKAMEPO-(h aK elbHUM 3ANATIOBAHHM MA SIKICHUM Pe2yYIIOBAHHIM NOMYICHOCHL

npu GUKOPUCMAHHE 8 IKOCME NATUBA PIZHUX HU3LKOKANOPIIHUX 2 A316.

Beryn

Husbkoxkanopiitai razosi mamuBa (HI'II), mo skux
BIIHOCSITh MIPOJI3HUI ra3, MIaxXTHWH Ta3, 0iora3, KOK-
COBHH Ta3, TeHEPATOPHUI Ta3 TOIIO € BITHOCHO [elle-
BUMH 1 JOCTYIMHUMHU pKepenaMu eHeprii. li rasu, sakiy
BEJIMKIA KUIbKOCTI BUPOOJITIOTHCS TPOMUCIOBICTIO Ta
CIIBCHKUM TOCHOJAPCTBOM, OTPUMANH IIUPOKE BUKO-
pUCTaHHA B pPO3BHHEHHMX KpaiHax cBiry. Haxamp B
VYxpaiHi, fka € 3aIeXHOI0 Bi MOCTAYaHHS €HEPTOHOCI-
i8, HI'TI maiike He BUKOPUCTOBYIOTHCS, a y OUIBIIOCTI
BHTAJIKIB BUKUJAIOTECS 1 3a0pYJHIOIOTH HABKOJIMIITHE
cepenoBunie. ToMy akTyalbHUMH € NMUTAHHA iX yTHIII-
3auii Ta €()eKTUBHOTO BUKOPHCTAHHS.

Amnaniz cBitoBoro JocBimy mokazye, mo HI'TI
MOXHA €(EeKTUBHO BHKOPHCTOBYBATH B CTalliOHAPHUX
S€HEePrOyCTAHOBKaX 3 IBHUTYHAMH BHYTpIIIHBOTO 3T0-
psHHA. Ha chorojHi Ha CBITOBOMY PUHKY TpEJICTaBIIC-
Hi muryHu ¢ipm Caterpillar, Waukesha Engine
Dresser Inc, GE Energy jenbacher gas engines,
Cummins Power Generation Ta iH. [1-4], y ckmagi Ko-
TeHepalifHIX yCTAaHOBOK MOTyXHiCTIO g0 4 kBT. Sk

MPaBWJIO, I[C JBUTYHH 3 TMPUMYCOBUM 3allaIFOBAHHIM
TTAJTMBO-TIOBITPSHOT cyMimi i ¢opkaMepHO-(haKeI-HIM
3allaJFOBaHHAM, [0 JO3BOJLIE HAHHO Ta e()EeKTHBHO
CTIAIOBATH MAJUBO-TIOBITPSHI CyMillli B IMUPOKOMY
JiarnazoHi eKCIUTyaTalliifHIX HaBaHTa)KCHb.

B Vkpaini HakomuueHuid OaraTopidyHMHA HOCBix
BAPOOHMIITBA 1 eKCIUTyaTallii CTAalliOHAPHUX Ta30BHX
meuryHiB 11T 1100M 3 ¢opkamepHO-pakeTbHUM 3a-
MaTIOBAHHAM 1 SIKICHUM PETYJIOBaHHIM ITOTYXHOCTI.
Ili mBUTyHH MalOTh BHCOKI IHAMKATOPHI Ta e()eKTUBHI
MMOKa3HUKH Ta BOJIOJIIOTh TapHUMHU IO TCHUIAHUMHU
MO>JIMBOCTAMU Il iX KOHBepTalii Ha HHU3BKOKAJO-
piifHI ra3oBi HaaMBa.

Sk Binomo, HI'TI MaroTe MEHIIy TEIJIOTy 3rOpPSH-
HS, HDK MPUPOJHUN Ta3, IO BUMarae 30UTbIICHHS IIH-
KJIOBOT TOJadi manuBa il 3a0€3MCUCHHS HE3MIHHOT
HOMIHAJIBHOT TOTYXKHOCTI IBUTyHa. B poOoTi mpoaHa-
J30BaHO MOXKIIMBOCTI KOHCTPYKTUBHOTO 3a0e3nedueH-
Hs 30UIbIIEHHS IUKJIOBOT MOJa4yi Ta30BOTO MaJMBa NpH
BukopuctaHi pisHux HI'TI B mBurynax 11I'J[100M.
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