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ABTOTpaKTOpHas TEXHUKA UTPACT BAKHYIO POJIb B TEXHMYCCKOM OOCCIICUCHHU arpONPOMBIIIJICHHOTO KOMILJICKCa Ha
COBPEMEHHOM 3Talle Pa3BUTHUS CEJIbCKOXO3SAHCTBEHHOrO Mpou3BocTBAa. OCHOBHBIM UCTOYHMUKOM DHEPIUU ITHX Ma-
NIVH SBJISIOTCS IBUTATEJI BHYTPEHHETO CrOpaHusl, Ha paboTy KOTOPBIX CYNIECTBEHHOE BIIMSHIE OKA3bIBAIOT PACIIbI-
sutenn GopcyHOK. BececTopoHHee M3yueHHe KaueCTBCHHBIX TIOKa3aTesieii X (yHKIIMOHUPOBAHUS TIO3BOJISICT HAWTH
HOBBIC PAKTHYECKHE U TeOPeTHIEeCKUE perieHus. [1pu ucciaenoBanny ruipOIMHAMIYECKIX XapaKTEPUCTHK PACIIBLIH-
Tesielt popCyHOK MCIOIb30BATIN PACUETHO-TeOpeTHYeCKUi aHam3. [1pu 3aMeHe THGHTOBBIX PACTIBIIATENICH B BUXpe-
KaMEPHOM [I13eJIe HA MHOTOCTPYHHbIC ObUIH BBITOJIHCHBI UCCIICAOBAHUSA THIPOJANHAMUYCCKUX TTOKa3aTesIeH mporecca
BITPBICKABAHMA TOIUIMBA. VICIIBITRIBAIIMCH TPU THIIA pacIiblInTesieil. MiccienyeMple pacbTUTe M OTINYAI0TCS IPYT OT
IpyTa BEeJIMYUHON MPOXOIHOTO CEYESHUsI, MACCOU UTJIbI, Pa3MepaMi M PACIOJIOKEHIEM OTBEpPCTHI. DTO 00yCIIaB/IMBa-
€T Pa3JINYHbIC BEJIMYMHBI IABJICHHUS ITOJIa4 TOIUIMBA, YaCTOTHI KOJICOAHMI UTJIbI PACTIBUTUTEIIS U APYTUX MapaMETPOB.
IToy4yeHHble pacueTHbIC 3aBUCHMOCTH TIOKa3bIBAIOT, YTO C YBEJIMUYCHHEM IPOXOJHOTIO CEYCHHUS NMPH MOCTOSHHOM
OCTAaTOYHOM IaBJICHUH KPUTHYECKOE IaBJICHUE BOJIHBI MOAYM TOIUINBA YBEJIMYMBaeTCA. Tak, P OCTATOYHOM /IaB-
siennn 3 MIa kpuTuueckoe naBJICHUE BOJIHBI COCTABJISET, COOTBETCTBEHHO, 10, 14,4, 16,7 MIla s pacnbiuresicit
Tpex TunoB. [IoBbIIIEHHE OCTATOYHOrO JaBJICHUS BBI3BIBACT YBEJIMYCHUE KPUTUYECKOTO JaBJICHUA BOJIHBI Noavyn. B
CBSI3N C HEOOXOIMMOCTBIO YBEIMUEHUSI KPUTHISCKOTO TABJICHUS BOJIHBI TIOJIAYM TOILUIABA JIJIT MHOTOCTPYHHBIX pac-
mbLIATENICH (0 CPABHEHHUIO C IITU(TOBBIMU ) PACCMOTPHM BJIMSHUC IaBJICHUS 3aTSHKKU MPYKUHBL POPCYHKH HA BPEMst
3amnas3bIBaHMsT OTKPHITHS UIJIBL [IpeicTaBieHbl pe3yIbTaThl pacyeTa 3arasIbiBaHus OTKPBITUS UTJIBI (DOPCYHKU IS
MTAGTOBEIX © MHOTOCTPYHHBIX pacrbuinTesiel. McemenoBanus MOKa3kBaIOT, YTO BEJIMYMHA 3alla3bIBAHMs TOIbeMa
UrJIbl POPCYHKM C MHOTOCTPYHHBIM PAacHbUIMTENICM IIPU [aBJICHMM Havajla BhpbickuBanusa P = 15 MIla nauGonee
6JIM3Ka 1O 3HAYEHMIO K BEJIMYMHE 3amas3/ibIBaHus 171 ITU(TOBOTO pachblinTesid. MTor BABUII, YTO BEJIMUMHA YACTO-
Thl COOCTBEHHBIX KOJICOAHMI M UX MPOAOKUTEIbHOCTH HE3HAYUTEIIBHO OTJIMYAIOTCA ApYT OT apyra (ue 6osiee 5 %).
Ortcrona MOXXHO TPE/IOJIOKUTh, YTO TPUMEHEHUE IKCIICPUMEHTAJIbHBIX PACIIBUIMTEIICH HE OKaXKET 3HAYUTCIIBHOTO
BJIMSIHUSA HA PabOTy paCHbUINTEICH C TOUKU 3PCHUSA BUOPAIIMIOHHBIX XapaKTePUCTHK.

Karouegvie caosa: runpoIuHaMUYCCKUC XapaKTEPUCTUKH, aHAJIM3 PACIIBUIUTEICH, PACYETHO-TEOPETUYCCKIN METO],
(opCyHKH, IBUraTe)Ib BHYTPEHHETO CTOPaHHIA.

The automotive and tractor machinery plays an important role in technical support of agro-industrial complex at
the present stage of development of agricultural production. The main energy source of these vehicles are internal
combustion engines, which work is influenced highly by spraying nozzles. A comprehensive study of the qualitative
indicators of their functioning allowed authors to find new practical and theoretical solutions. In the study of the hy-
drodynamic characteristics of spraying nozzles, a theoretical analysis was used. When replacing bayonet sprinklers in
the vortex chamber diesel with multi-jet, the hydrodynamic parameters of the fuel injection process were performed.
Three types of sprays were tested. The studied sprayers differ from each other in the size of a flow section, mass of a
needle, the sizes and a location the holes. It causes various sizes of delivery pressure of fuel, an oscillation frequency
of a needle of the sprayer and other parameters. The received calculated dependences show that with increase in a
flow section with a constant residual pressure critical pressure of a wave of supply of fuel increases. So with a residual
pressure of 3 MPas critical pressure of a wave makes respectively 10, 14,4, 16,7 MPas for sprays of three types. In-
crease in residual pressure causes increase in critical pressure of a supply wave. Due to the need of increase in critical
pressure of a fuel supply wave for multiple-jet sprayers (in comparison with bayonet) we will consider influence of
the nozzle spring tension pressure on the needle opening delay time. Results of calculation of delay of opening of a
needle of a nozzle for bayonet and multiple-jet sprays are presented. Studies show that the size of delay of raising of
a needle of a nozzle with the multiple-jet spray with a pressure of the beginning of injection P, = 15 mpa is closest
to delay size for the bayonet spray. The result revealed that the frequency of natural oscillations and their duration
slightly differ from each other (no more than 5 %). Hence it can be assumed that the use of the experimental sprayers
will not exert the considerable impact on operation of sprayers from the point of view of vibration characteristics.

Keywords: hydrodynamic characteristics, analysis of sprays, calculated and theoretical method, nozzles, internal
combustion engine.
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Baenenne

HMuHOBanimoHHOE  pasBUTHE  CEJILCKOXO3Si-
CTBEHHOTO IIPOM3BOJICTBA IIpEAIoiaracT co3Ma-
HHE CPEICTB TEXHHUYECKOrO OOCCIICUYCHHMS, OTBE-
YJaIOMIIX COBPEMEHHBIM TpeOoBaHUAM. OmHUM
W3 KJIFOYCBHIX aCIeKTOB B 3TOM ILUTaHE SIBJIACTCS
TPaHCIIOPTHOE COMPOBOXKICHIE arpOIPOMBIIIIICH-
Horo kKomruiekca. [lpm coBepIneHCTBOBAaHHH aB-
TOTPaKTOpHOU TexHWKHU [1-6] ocoboe BHMMaHUE
yHIeJIseTCs IBUTATE/IIM BHYTPEHHErO CrOpaHWs
KaK OCHOBHOMY HWCTOYHWKY 3Heprum. KadecTBo
pacnpuATENIe  (POPCYHOK OKa3bIBAIOT CyIIIe-
CTBEHHOE BJIMSHHE Ha KauecTBO padoTer JIBC.

Marepuan 1 MeTObl HCC/IeJOBAHMS

IIpu uccnenoBaHuM IMOKa3aTeseil THAPOIUHA-
MHYCCKUX XapaKTEPUCTUK pacHbLIUTeNIel (op-
CYHOK HCIOJIb30BaJIM PaCYeTHO-TCOPETUICCKHIA
aHaJIn3.

Pe3yJIbTaTbI ucciaeaoBanus

B  Ou3e/npHBIX [OBHraTesIssX IIPUMEHSIIOTCS
MTUPTOBBIC WM MHOTOCTPYIHbBIC PaCIbLIATEITH
(hopcyHOK B 3aBUCIMOCTH OT Criocoba cMeceoopa-
30BaHUS U KOHCTPYKIIUU KaMephl cropanus. bojib-
[IMHCTBO OU3E/IbHBIX ABUrATEsICii UMEIOT Hepas-
JCJICHHYI0 KaMepy CrOpaHusi ¢ MHOTOCTPYHHBIMU
pacbuATEeIIMU (GOPCYHOK. Peske mpuMeHsoTCs
AU3€eJIbHBIE IBUrATC/IU C pa3OcICHHBIMUA Kamepa-
MH CrOpaHus (BUXpEKaMEPHBIC W MPEIKaMEPHBIC)
¢ ITU(GTOBBIMHU PACIBLIMTEC/ISAMHI.

IIpu 3ameHe IITH(TOBHIX PACHBUIMTEICH B
BUXPEKaMEPHOM JIM3eJIe Ha MHOTOCTPYWHbBIC HAMH
OBLIIA BBHIIOJIHCHBI MCCJICOIOBAHMS TUAPOIUHAMU-
YECKHMX IIOKa3aTeJIeld IpolLecca BIPBICKUBAHMS
TOILJINBA B CBA3U C PA3IMYHBIMUA BEIMYMHAMU
pasMepoB, Macchl, MPOXOTHOTO CCUYCHHS U PACIIO-
JIOJKEHHUSI PACIbUIMBAIOIINX OTBEPCTUH INTH(TO-
BOT'O ¥ MHOTOCTPYWHOTO PaCIbLIATEIICH.

UccnenoBanuch Tpu THa pachblIdTesNeH, oc-
HOBHBIC XapaKTEPUCTUKH KOTOPHIX MPUBEICHBI B
Tadmn. 1.

Kax BugHO m3 Tads. 1, ucciemyemble pacIibl-
JIUTESIN OTJIMYAIOTCSA JIPYT OT ApYyra BEJMYHHOM
MIPOXOHOTO CEYCHHSI, MACCOW MIJIBI, pasMepamu
U PaCMOJIOKEHUEM PACIIBUIMBAIONINX OTBEPCTHI.
D10 00ycnaBiIMBacT pa3IMYHbIC BEJIMYUHBI JaB-
JICHUs1 TIOfla4d TOIUIMBA, YaCTOTHl KOJICOAHMIA
WIJIBl PACTIbUIATEIIS U ApYyTruX mapameTpos. [Ipo-
aHAJTM3UPYEM TO.

N3BecTHO, 9TO 1151 KAYECTBEHHOTO BIIPHICKABA-
HUSA JaBJICHUE TOgaBaeMoro P TommmBa JOJKHO
OBITH BHIIIIE JaBJICHUA TOILINBA B (hopCcyHKe P, [71:

P,=P,+P. +P_ >P,, 1)

kpur 00p.B

e P, — 0cTaTovHOE /IaBJIEHUE B TOMJIUBOIPOBO-
ne, Mlla; PLKPMT — KPATHYECKOE TaBJICHAE BOJIHBI
nogavyu TormsnuBa, Mlla; Poﬁm — nmaBjeHHEe oOpat-
Holi BoJiHBI, MI1a; Pq) — IaBJIeHWe TOILTHBA B (hop-
cyHnke, MlITa.

Besmunna ocrarouHoro nasienust Py Uist co-
BPEMEHHBIX TOIJIMBHBIX CHCTEM HAaXOMUTCA B WH-
tepsase 1...7 Mlla.

Kputndeckoe naBjieHue BOJIHBI TIOa9H TOTLIH-
Ba P}Kpm — 9TO OCHOBHAS COCTABJIAIONMAA B ypaB-
nwenuu (1), onmpenensiemas GopMyIIoN:

Phour =0,5- Py + By -

rae P — KpUTHYECKOE 3HAYCHHUE NaBJICHUA BOJIHBI
MOJIaYM TOTLIMBA [T OTKPBITOH popcynku, MIla;
P — nasjienne rasos B nuuHape, Mlla.

3nech 1aByieHne P pasHo:

W)’
P, =0,2o4%a2 P,

q
rme W — 3¢ GheKTUBHOEe MPOXOTHOE CEYCHHEe pac-
MBUTATENSA, MM%, ¢ — CedYeHHe TpyOompoBoia

BBICOKOT'O JIaBJICHUS, MM?, d — CKOPOCTb PacIpo-

Tabauya 1
OcHoBHbIE XapaKTePHCTHKH paclbluIHTeeli
Mapka pacubuUTATE IS
[TapameTphl pacbITATEIICH

PIII-6-2x25 5x0,35x130 5x0,4x120
1 | O0beM ToIUTHBA B PACIIBLITATEIIC, Vp Mm3 730 722 722
2 KonpiieBoe ceucHme Uritst i 23,7 26.4 26,4

(muddepennmanpHasn UIOMAanKa), fM

3 | Macca urJisl, m, r 6 6.4 6,55
4 | ITpoxomHoe ceveHue, u]; MM? 0,5+0,03 0,6+0,03 0,66+0,03
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CTpaHEHUs BOJIHEL, PaBHAsA CKOPOCTH PacIpoCTpa-
HCHHS 3ByKa B TOIUIMBE, M/C; p — MJIOTHOCTh TO-
[JINBA, KI/M>;

PacueTHbIe 3aBHCUMOCTH P}Kpm OT OCTAaTOYHO-
IO J1aBJICHUA Pj 1 OT BEJIMYMHBI IPOXOIHOIO Ceve-
HUSA pacIbTUTE/IeH Wf IpUBEACHBI Ha puc. 1 u 2.

Mo
2 —

Kpum

75 L2

10
B /7

AR

0 2 4 6 8 F, M

Puc. 1. 3aBHCHMOCTb KPHTHYECKOTO ABJIEHHS BOJIHBI
N0/124M TOILIMBA P‘kauT OT OCTaTouHOTo AaBienus P
1 —pf=0,5mm% 2 — puf=0,6 Mm?; 3 — pf = 0,66 Mm>

Ml
7 [opuP.25.3.1.05 M
7

Kkpum N
//

i,
5[ =

AW

N\

0 0505 06065 wime’

Puc. 2. 3aBucumoctn KPUTHYE€CKOI'0 1aB/ICHHS BOJIHbI
|
noaa4vu TomjinBa P, Frpur OT B&JIMYMHBI NPOXOJHOTO
C€YEHHs pacnblIATE/Isd

[IpuBencHHbIC pacyeTHBIC 3aBUCUMOCTH TIO-
Kas3bIBaIOT, YTO C yBEJMYCHHEM IPOXOIHOTO Cce-
YCHUS TPHU TMOCTOSHHOM OCTATOYHOM [aBJICHUH
KPUTHUYECKOE JaBJICHHE BOJIHBI TOAYM TOTLINBA
yBennmunBaeTcsa. Tak, Ipu 0CTaTOYHOM JaBJICHUH
P, = 3 MIla KpuTHYECKOE NaBJICHUE BOJIHbI IS
pacobutuTesneit Ne 1, 2, 3 (tabn. 1) cocramiser,
cooTBeTCcTBeHHO, 10, 14,4, 16,7 MIla

[ToBplmeHHe OCTaTOYHOrO fAaBJicHUA P B CBOIO
o4yepenb BBI3BIBACT YBEJIMYCHUC KPUTHUYCCKOTO
JaBJICHUS BOJIHBI TTogadu (puc. 2).

B cBsi3u ¢ HEOOXOMUMOCTBIO yBETMYCHUS KPU-
THYECKOT'O JIaBJICHUS BOJIHBI ITOAYH TOTLIMBA JJIs
MHOTOCTPYHHBIX pachbuInTesell (0 CpaBHEHHIO
¢ MTU(TOBBIMU) PACCMOTPHUM BJIUSTHUC JIABJICHUS
3aTSKKH MPYKUHBL (GOPCYHKHU HA BpeMs 3armas/bl-
BaHUs OTKPBITHS UIJIBL.

Bpewms 3ama3neiBaHust OTKPBITUS UIJIBL (Bop-
CYHKH PaBHO:

V(Co +R0_P0'fn)

TO = s
Jute Ve E
e V=17V +0,5 -V, - obbeM TOILINBA, M
V, — obbem ToOmIMBA BHYTPU (OPCYHKH, M’

V, — obbem Tomusa B TBJI (Tormsonposomie
BBICOKOT'O JaBJICHUSA), M°; R — CHJIa TPEHHUS UIJIbl
bopcynku B HayanbHbli MoMeHT, H; C, — cuna
MPEIBapUTESILHOTO TOKATUsL  MPYXUHB, H;
P, — ocraTo4HOe JaBjicHHE B TOILIMBOIPOBOE,
ITa; f — KoybLICBOE CEYEHHME MIJIBI PACIIBLIMTE-
7, M*; f. — BXOIHOE ceueHHe KaHasla GOpCyHKH,
M%* V. — MHTEHCHBHOCTb MOAXOAAMIEH CKOPOCTH
BOJIHBI, M/C; £ — MOmynb ympyroctd TOILINBA,
E=2-10°TIla.

CoOTBEeTCTBYIOIIMIA yTOJI 3amna3iblBaHUs OT-
KPBITUS UTJIbl JOPCYHKH PABCH:

0N =6'7’l'T0,

IJie 7 — 4YacTOTa BpAIlCHUs KOJICHYATOro Baia,
MUH,

PesynbraTel pacueTa 3anasiabiBaHUs OTKPBITHS
urTbl (POPCYHKH A1 IMTHQTOBEIX U MHOTOCTPY -

HBIX PACIIBLINTENICH MPUBEICHBI B Ta0J. 2.

Tabauya 2
Pe3ynbTaThl pacyera 3ana3apbIBaHAs OTKPBITHS HITIbI PacHbUIATENS hOPCYHKH
M IITrdroBwIit MHorocTpyiiHblii
PIII-6x2x25 5x0,35x130 5x0,4x120
JaBnenne Havana Bnpbickusanus, P, (MIla) 13 13 15 17
Bpewms sanasneBanns, t, (Mc) 0,425 0,433 0,422 0,34
Yron zanasneisanus, @, (rpaa. [1Ksc) 43 4.4 43 34
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Tabauya 3
Yacrora H NpPOJOTKUTETLHOCTb COOCTBEHHbIX KOJIeOaHuii HIbl pacnbuIMTeIs
Mapxka pacnputATeIsA
ITapameTpbt
PIII-6x2x25 5x0,35x130 5x0,4x120
Yacrora Kosebanumii I, o , (c) 4546 4402 4351
ITponomKUTeIbBHOCTD COOCTBEHHBIX KOJIeOaHM UTJIBI, T (MC) 1,37 1,43 1.44

W3 Tabs. 3 BUOHO, YTO BEJIMYMHA 3alla3/blBa-
HUSA TogbeMa Uil hopcyHku (Mc, rpan. 11KB) ¢
MHOTOCTPYHHBIM PaclbLIUTESIEM IPH JaBJICHUH
Havyasja BrpbickuBanusa P = 15 Mlla naubGosee
OJIM3Ka 110 3HAYEHUIO K BEJIMYMHE 3aIla3/IbIBaHMA
115 IITA(GTOBOIO PACIIBLINTEJIS.

YacToTa cOOCTBEHHBIX KOJICOAHUIT UTJIBL

Oy Zqu /mH ,

rie C, - xecTrocTb npyxunbl; C, = 124 H/m; m —
Macca Wbl PacIbLIATEIS, KT.

[TponomKnuTeTIBHOCTh COOCTBEHHBIX KOJIeOa-
HUit uoas T =27/

n

BoiBoabl

N3 Tabauiel BUAHO, YTO BEJIMYMHA YaCTOTHI
COOCTBEHHBIX KOJICOAHUI W WX TMPOMOSIKUTEITb-
HOCTH HE3HAYMTEJIBHO OTJINYAIOTCA IPYT OT ApyTa
(ae 6omnee 5 %). Orciona MOYKHO MPEATIONIOKHUTD,
YTO MPUMEHEHUE SKCICPUMEHTATBHBIX PAaCIIbl-
JIMTeJIeH HEe OKa)KeT 3HAYUTEJIbHOTO BIIMSHUS Ha
paboTy pacmblIUTENICH C TOYKU 3peHUsT BUOpAIIU-
OHHBIX XapPaKTEPUCTHK.
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