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NUCCIEIOBAHUE PABOTBHI BUXPEBOT'O ITIHEBMATHYECKOT'O PACTIBJIMTEJISA
JESUHONINUPYIOIUX KNJKOCTEHN
B.JI. UBanoB, B.T.3uranumn, U. X. Iaiigymn, A. U. Pynakos, I1. B. 3aiines

Pedepar. [Ipon3BOACTBO Ka4eCTBEHHOW MPOMYKIIUU KUBOTHOBOJCTBA TOCTUTAETCsl HE TOIBKO
pa3BejicHHeM TPOIYKTHBHBIX MOPOJI CKOTa, HO M COOITIOICHHEM 300TEXHHUUECKUX TpeOoBaHMi U obecrie-
YEHHSI CAHUTAPHOTO OJArOMOJIYyYHs B )KUBOTHOBOJUECKUX TOMENICHHUSAX. J[Is moanepanus JA0OMKHOTO
CAHUTAPHOIO COCTOSHHS >KUBOTHOBOMYECKUX MOMEHICHHH MPUMEHSIIOTCS COBPEMEHHBIC TEXHOJOTHHU,
TEXHUYECKUE CPENICTBA M Tperapartsl JUisl JIe3MH(EKIMU MOBEPXHOCTEH, a HecoOMoIeHHe TPeOOBaHUMA
10 DKCIUTyaTallii TEXHMYECKUX CPEJCTB U HOPM pacxoja Je3HMH(PUIMPYIOMINX KHIKOCTSH MPUBOIUT K
HOBBIIICHUIO YCTONYMBOCTH MUKPOOPTaHH3MOB K MPOTHBOMHUKPOOHBIM TpenapataM. JP(eKTHBHOCTb
Je3uH(EKIIME BO MHOTOM 3aBHCHT OT TEXHHYCCKUX BO3MOXKHOCTEH JE3UHGHITUPYIONINX YCTAHOBOK, U B
OonbIIeH CTENICHH OT PACHIBUIMTENBHBIX YCTPOHCTB. MHOIME MCCIIEOBATENH PEIIAIOT CIOKHBIC 3a1aun
ONTHUMHU3AIMH KOHCTPYKIIMOHHBIX M TEXHOJOTHYECKUX MAPaMETPOB PACHBUIATENBHBIX YCTPOUCTB, TEM
CaMBbIM YJIYUIIAIOT UX KaYEeCTBO PACHbLIA. B CBSA3M ¢ 3TUM pa3paboTaH BUXPEBOH MHEBMATHYECKHI pac-
OBUTHTENb KUAKOCTEH JUTS BBITIOIHEHUS PA3UYHBIX TEXHOJIOTHHA U PexXUMOB ne3uH(pekimu. [lomydeH
JIUCTICPCHBIA COCTaB a’3po30Jiel Me3MH(UIMPYIOMNX KUAKOCTSH MPU Pa3iUYHBIX PEKUMaX pabOoThI
npeiaraeMoil KOHCTpyKIel pacnbuintens. [1o skcriepuMeHTanbHBIM JaHHBIM TOCTPOEHBI rpaduye-
CKHE 3aBUCHMOCTH, OKa3bIBAIOIINE BIMSHUC HA CTEIEHb AUCIICPCHOCTH pabOUuX MaBICHUH Ne3UH(HIIN-
PYIOLLEH XKUAKOCTU U CKAaTOr0 BO31yXa B KaHaJIaX UX nogadu. [lomydeHsl 3HaU€HUS pacxo0B BUXPEBO-
rO MHEBMATUYECKOT0 PACIBUINTENS IIPU ero paboTe Ha pa3NMYHbIX pexxumax. [locTpoeHs! rpaduyueckre
3aBHCHMOCTH Pacxo/ia Je3HMHPHUIMPYIOMIEH XKUIKOCTH Yepe3 PaclbUINTENb MPH Pa3IMYHbIX OTHOLICHU-
SX JABICHUH B KaHANaX Mmojadd cpej (Ie3umHPHIMPYIONMIEH KUAKOCTA M CXKATOTO BO3AyXa) U yriax
MCXIY HUMMU. Ha ocHoBanuu TMOJYUYCHHBIX TEXHHUYECKHUX XapPaKTCPUCTUK OIPEACIICHbI palliOHAJIbHbBIC
KOHCTPYKLUHOHHBIC MapaMeTpbl HOBOW KOHCTPYKLMH BHXPEBOrO IMHEBMATHYECKOrO PACHBUIMTEINS, a
MMEHHO, YroJ MEXAY MHEBMAaTHUSCKUM U JKHUIKOCTHBIM BXOIHBIMH KaHanamu 0=90°, 1uameTp BBIXO.-
HOro otBepcTus d=2,0 MM.

KiioueBble cjioBa: pacHblIMTENb, AC3UHQUIUPYIOMIAs KHUIKOCTh, PACXOH, IHCIEPCHBI I
COCTaB.

Beenenune. TexHuueckas 1 9KOHOMHUYECKaAs JIaBJICHUEM B HAIIOPHOW MarucTpajii U B CpaBHe-

3 }eKTUBHOCTh CAHUTAPHO-BETEPUHAPHBIX MEPO-  HHUM C JPYTUMH, HMEIOT OONbIIMH JUaMeTp
NPUATHH, B TOM YHCIIE TPOBEICHUE Ne3NH(EKINN  BBIXOAHBIX OTBEPCTHH (COMEN), YTO IO3BOJISET
NOMEIIEHU ¥ O0O0OpYHOBaHMS CEIbCKOXO3SH-  IPEbSABIATH MEHBIIME TPEOOBAHUS K OYHCTKE
CTBEHHOTO HAa3HAYEHHUsS, BO MHOI'OM 3aBHCHT OT  IOCTyNAaromed Oe3MHQUIMPYIOmeH KHUIKOCTH,
KOHCTPYKLIMOHHBIX OCOOCHHOCTEH paclbuINTeIed  YBEIHYHUTH SKCIIITyaTaIl[MOHHbINA CpOK
U OINpENessieTcs] KaueCTBOM pacibUla, CTENCHBIO  CHIYKObI, CBSI3aHHBIH C H3HOCOM CONEN, U
TIOKPBITHST 00padaThiBa€MOil TOBEPXHOCTH, paB-  pPaBHOMEPHO  TIOKPHIBaTh  00pabaThIBaEMYIO
HOMEPHOCTBIO ~paclpenelieHusl TmpemapaTta 1o  moBepxHocTh [10, 11, 12].
00BEKTY, PacxoZioM Mpenapara U €ro MoTepsIMH, ITpu nucneprupoBaHuM >KUAKOCTEH BUXPEBBI-
YTO CIIOCOOCTBYET Oonee palMOHAJIPHOMY HC- ~ MM ITHEBMATHYECKUMH PACHBUINTENSAMH, CTPYS
MIONb30BAHMIO BCEX TPUMEHSAEMBIX PECYpCOB  BBIXOIWT M3 COIUIA B BHJE BPAIAIONIETOCS MOTO-
mpeqnpustaid AIIK [1, 2, 3]. B nHacrosmee Bpe- Ka a’po3oyieil 1 Ha 00pabaTbiBaeMOW HOBEPXHO-
Ms, HECMOTpS Ha pa3HooOpa3We KOHCTPYKIMI  CTH oOpasyercs KONbIeBHIHBIN cuex [13].
pACTIBUINTENICH, OCTPO CTOST HPOOIEMBI CHIKE- Henpro maHHO# paboOTHI SIBISIETCS HUCCIIEAOBA-
HUS pacxola IOpOTrOCTOSIIMX AE3MH(OUUUPYIO-  HHE M OLEHKA BIMSHUS KOHCTPYKLIMOHHBIX Iapa-
IIUX CPEICTB M TOBBILEHUS 3(P(PEKTHBHOCTH  METPOB HOBOTO BHUXPEBOTO ITHEBMATHYECKOTO
mucrieprupoBanus [4, 5]. pacmbUIATENsT Ha XapaKTepUCTUKU pachblia Je3-
W3BecTHO, 9TO YeM MEHBIIE TUaMeTp Kameiab,  MHOHUIUPYIOUIEH >KUAKOCTH IIPU PA3IWYHBIX pe-
TEM BHIIIE MPOHUKAIOMIAS CIIOCOOHOCTH a’p030-  KHMax €ro paOOTHI.
neit mpemapara [6, 7]. [Ipu pabore ¢ ruapasimde- VYcnoBusi, MaTepuansl ¥ METOIBI HCCIIEIO0Ba-

CKMMHU DPACTbUTUTENISIMH 3TO JOCTHTAeTCsl MMyTeM  HUH. B pe3ynapTaTe MpoOBEAECHHBIX PaHEe UCCIIENO0-
TIOBBIIICHUS JABJICHNS B HAIOPHOI MAaruCTpald ¥ BaHWH W TOMYYEHHBIX MAaTEMaTHYECKUX MOJENCH

TpeOyeT OONBIIMX DJHEPTeTHYECKHX  3aTpart. ObuH  ompeneneHsl  (aKTOPHI, OKAa3BIBAIOIINE

B cBs3u ¢ aTEM, Hanbonee MepCHeKTUBHBIMU IS HanOoJbIlIee BIHSHIE HA IHUCICPCHOCTH PACIIHI-

JUCTIEPTUPOBAHUS KUAKOCTEH SBISIOTCS THEBMA- nsieMoi xuakocty [14, 15]:

TUYECKHE PACIBUINTENN, B KOTOPBIX JHICIIEpC- 1. KOoHCTpYKIIMOHHBIE MapaMeTphl PacIbLIH-

HOCTBH MEHSIETCS ITyTeM PeryIUpOBaHUS JaBICHUSL TN,

B TIHEBMAaTUYECKOW HAMOPHOM  Marucrpaiu, 2. Pabouee naBleHHE PACIBUIAEMOMN KHIKO-

TIpUYEM pacxon JKUIKOCTH H3MEHSETCS ctu (P,., MIla);

HECYIIeCTBEHHO [§, 9]. 3. Pabodee pmaBneHWEe CXKATOTO BO3AyXa
Lenrtpobexxusle (BuxpeBble) pacnbumatenn (P, Mlla);

MO3BOJISIIOT KQYSCTBECHHO BBIIOIHATH TEXHOJIOIH- 4. VYrom MeXQy BXONHBIMH KaHaJlaMU

YecKHil Tmpomecc Je3MH(pEeKIMM C MeHbIHMM (@, Tpan).
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Juist onpeneneHus CTENIEHN M XapakTepa BIU-
SIHUSI 9TUX (PaKTOPOB HA JIUCIEPCHOCTH PACHBLIS-
€MOH >KHUAKOCTH pa3paboTaH M M3TOTOBJICH BHX-
PEeBOI THEBMATHYECKUI PACIIBUIMTENb e3UH(U-
mupyromux skuakocred (puc. 1). Pacnbuturens
COCTOMT U3 Kopryca | ¢ IUIMHAPUYECKON Kame-
PO¥i 3aKpydHBaHus 2 U KAHAJIOB, PACIIONOKEHHBIX
MoA yIJIOM «, JAPYT K JpYyry: paauajlbHOro

3 — s oauM e3MHGUIUPYIOMEeH KUJKOCTH U
TaHTEHIMAIBHOT0 4 — U1 MOAAYU CTPYHU CKATOrO
BO3/lyXa; KOHYCOOOpa3HOW KpBINIKH 5, KOTOpas
oOpa3yeT KOHYCHYIO KaMepy 3aKpyunBaHus O.
Kamepa 3akpyuuBaHHs MMeEET yrol KOHYCHOCTH
paBHbIll 120 Tpan. Ha Bepummue yria kxamepsl
3aKpy4yHBaHUS pPACIONIOXKEHO OTBepcTHE 7 A
BBIXOJIa a3P030JIeH.

Je3uHpuuupyouas Xuakocms 3
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1 — kopnyc; 2 — KaMepa 3aKpy4ruBaHus; 3 — KaHaJ JUIsl TI0JIauk Je3UH(PHUIUPYIOUIEeH KUIKOCTH;
4 — xaHaJI JUId IOZIa4X CTPYH CKATOro BO3[yXa; 5 — KPBIIIKA KOHYCOOOpa3Has;
6 — KaMepa 3aKpy4UBaHUs; 7 — OTBEPCTHE; o — yIiIa MEXy BXOJHBIMU KaHaIaMH;
d — nmaMerp BBIXOZHOTO OTBEPCTHSA
Puc. 1 — BuxpeBoii mHeBMaTHUECKU PaCTIbUIUTENb e3MHGHUIMPYIOLIeH )KUAKOCTH

B npemnaraeMoil KOHCTPYKLUMHM PaclbUIMTENS
MIPOUCXOMUT  JBYXSTAITHOE  IHUCIIEPTUPOBAHHE
KHUJKOCTH: CHayajla MpU MOMOIIH CTPYH CKAaTOro
BO3/1yXa, a 3aTEM 3a CUET YBEJIMYEHMs CKOPOCTU
BPALIEHUS U LEHTPOOEKHBIX CHJI B KOHHYECKOH
kamepe [16, 17]. Ananu3 u o0CcyXaeHHE Pe3yIib-
TaToOB HccienoBanus. IIpoBeneHsl 3KcIEpUMEH-
TaJIbHBIC HCCIECOBAHUS IO ONPENETICHUIO ONTH-
MaJIbHBIX KOHCTPYKIIMOHHBIX [TApPaMETPOB U JIHC-
MIEPCHOTO COCTaBa a3po30JIeHl NpH Pa3INIHBIX

Tabmuma 1 — DKcriepruMeHTaNbHBIE 3HAYCHUS
Hua

pexuMax paboTHl BUXPEBOI0 ITHEBMATHYECKOTO
PacIbUIHTEIS.

Omnpenenensl pa3mepsl adposoneit D (Tabu. 1)
NP Pa3JINYHBIX OTHOIIEHUSX JABJICHUH B ITHEB-
MaTHYECKOM M JKUIKOCTHOM KaHajax

p *

HC

1 yrjiax MEeXAy BXOAHBIMU KaHAJIAMHU Q.

pa3mepoB aspozoneil D npu pasiuyHbIX 3HAYEHHUSX

F, = 1 D MM D MxM D MxM
> npu a=45° npu a=60° npu a=90°
0,5 86 78 69
1 71 64 54
1,5 57 50 40
2 44 36 26
2,5 35 26 15
3 28 20 8

Ha OCHOBaHHH TMOJTYYCHHBIX 3HAUYCHHI
pasmepoB asposoneil D, ObLIN IOCTPOEHBI 3aBH-
CcUMOCTH (pHUC. 2) MpH Pa3IMYHBIX OTHOLICHHSX

lIaBJ'IeHHfI B IIHCBMATHYCCKOM H JXHIKOCTHOM
KaHajliax Hu n yriax MEXAY  BXOOHBIMH
KaHaJlaMH a.
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Dcp, MKM
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Puc. 2 — 3aBucumocTs pazmepoB a3posoinel D, Ipy pasIuyHbIX OTHOMIEHHUSX JTaBJICHUH
B IMHEBMATUYECKOM U KMJIKOCTHOM KaHaJlaX ¢ U yIilaX MeXIy BXOJHBIMHU KaHAJIAMH o

W3 ¢urypsl 2 BUAHO, YTO C YBEIHYCHUEM L
pasmep a’po3oJiei yMEeHbIIIAeTCsl.

OTO CBSA3aHO MOBBINICHHEM 3(PPEKTUBHOCTH
MTHEBMATUYECKOTr0 JIMCIIEPTHPOBaHUsl Ae3uHpuU-
UUPYIOIIEH  KUJKOCTH IyTEeM  YBEJIHMYCHHUS
JIABJICHUSI CXKATOTO BO3/AyXa B ITHEBMATHYECKOM
kaHane [18]. B Xxome SKCIIepUMEHTOB Tak e
ompezmeneH pacxoq O, Ae3sHHQUUIUpYOMmEeH

JKUJKOCTH (Tab1. 2) IpH pa3InvHbIX OTHOIIEHHUSIX
JABJICHUI B IHEBMATHYECKOM M KHIKOCTHOM
KaHanax

1 yrjlax MEeXAy BXOAHBIMH KaHaJlaMH a.

Tabnuua 2 — JkcnepuMeHTalbHbIC 3HaUeHUs pacxoioB O Ne3nHPULIUPYIOLIeH )KUAKOCTH MPU pa3-

JIMYHBIX 3HAUYCHUAX U U A

P8 — QO MI/MuH O mu/mMuH O Mi/MuH
H npu a=45° npu a=60° npu a=90°
P p p p
onc
0,5 0,32 0,32 0,29
1 0,31 0,3 0,27
1,2 0,29 0,27 0,24
1,4 0,26 0,24 0,21
1,6 0,24 0,21 0,17
1,8 0,21 0,17 0,09
0,17 0,12 0,05

Ha ocHOoBaHMM TONy4YEeHHBIX  3HA4YEHUU
pacxomoB @ me3nHGUIHMPYIOMIEH KUAKOCTH II0-
CTPOEHBI 3aBUCUMOCTH (pHC. 3) MPH Pa3INIHBIX

OTHOIICHHUAX ,Z[aBJ'ICHI/If/'I B IIHCBMATHU4YCCKOM H
KUOKOCTHOM KaHaJlax M W yriaax MeExay
BXOIHBIMH KaHaJIaMH d.

0,35

0’3 ‘\\
0,25

—— =450

—— a=600

=—ar— =900

1,5 2 2,5

Puc. 3 — 3aBucumocTs pacxona Ae3nHGUIUPYOMEH KUAKOCTH  Yepe3 pacrbUIUTENb IPH Pa3ind-
HBIX OTHOIICHMSX JABJICHUH B THEBMATHYECKOM U JKHMIKOCTHOM KaHAJlaX g M yriax
MEX]y BXOAHBIMHU KaHAJIaMH 0
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W3 ¢uryper 3 BuAHO, YTO C YBEITHYCHHEM
W pacxon Ae3WH(UIMPYIOMEH KUIKOCTH YMEHb-
maercs. JTO CBS3aHO YAaCTUYHBIM 3alMpaHueM
KaHaja JUIs ToJa4yu JAe3UHQUIMPYIOUICH JKUIKO-
CTH 3a CYET YBEJIIMYEHHUS AABJICHHS CKATOrO BO3-
Jlyxa B THEBMaTHYecKoM KkaHaje [19, 20].

PesynbTaThl HccnenoBaHUM ITOKa3anM, 4TO
palMOHAIBHBIMA KOHCTPYKIMOHHBIMU ITapaMer-
paMH  pachbUIATENs. SBISIIOTCS  YION  MEXIy
MMHEBMATHICCKUM U JKUJKOCTHBIM BXOJHBIMU
kaHajamu @=90°, 1MaMeTp BBIXOTHOIO OTBEPCTHSI
d=2,0 mm.

[Ipennaraemasi KOHCTPYKIMSI BUXPEBOT'O IIEH-
TPOOEKHOTO PACIIBUIATENS TO3BOJISIET ITPU MOCTO-
SHHOM pacxojie, PperyjJiupoBaTh AUCIIEPCHOCTh
pacribiia, paBHOMEPHO IOKPBITH 0OpadaThiBae-
MYIO IOBEPXHOCTb, TEM CaMbIM MOBBICUTH 3P dek-
THUBHOCTb JIE3UH(EKIINH.

BeiBoasl. Co3maHa HOBas KOHCTPYKITUS
BHUXPEBOT'O TTHEBMATHYECKOT'O PACTIBUTHATEIIS, 1103~
BOJISIONIAS TTOTYYUTH MOHOUCIICPCHEIC a3PO30JTH
U JOCTOBEPHBIC 3KCIICPUMCHTATBHEIC JaHHBIC,
BIHMSIOIIAC HAa KAyeCTBO JIMCICPTHPOBAHUS
JIE3UHQHUIAPYIOIIUX CPESICTB.

[Tony4eHbl KOHCTPYKITMOHHBIC W TEXHOJOTH-
YECKHE 3aBUCHMOCTH BUXPEBOTO ITHEBMATHUECKO-
TO pacHbUTUTENs, obecneunBaronme HopMUpoBa-
HHUE a’pOo30JIcH C ONpeNCICHHBIMU JAUCIICPCHBIMU
XapaKTePUCTHKAMH TP PA3JIUYHBIX PEKAMaX
ero pa0boThI.

[MonydeHs! rpaduyeckre 3aBUCUMOCTH pa3Me-
pOB a’3po3oiiell W pacxoma Je3UH(HUIUPYIOIICH
JKUJIKOCTH OT TEXHOJIOIMYECKHX TTapaMETPOB BUX-
PEBOrO TMHEBMATHUYECKOT'O PACHBUIMTENS, MO3BO-
JSIIOIIAE  ONPENCTUTh €ro PEKUMBI  PabOTHI
JUTS TIONTYYEHUST HEOOXOMMOM IMCIIEPCHOCTH.
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STUDY OF THE OPERATION OF A VORTEX PNEUMATIC SPRAYER OF DISINFECTANT LIQUIDS
B. L. Ivanov, B. G. Ziganshin, 1. Kh. Gayfullin, A. I. Rudakov, P. V. Zaitsev

Abstract. The production of high-quality livestock products is achieved not only by breeding productive livestock
breeds, but also by observing zootechnical requirements and ensuring sanitary well-being in livestock buildings. To main-
tain the proper sanitary condition of livestock buildings, modern technologies, technical means and preparations for disin-
fecting surfaces are used, and non-compliance with the requirements for the operation of technical means and the con-
sumption rates of disinfectant liquids leads to an increase in the resistance of microorganisms to antimicrobial drugs. The
effectiveness of disinfection largely depends on the technical capabilities of disinfection units, and to a greater extent on
spray devices. Many researchers solve complex problems of optimizing the design and technological parameters of spray
devices, thereby improving their spray quality. In this regard, a vortex pneumatic liquid sprayer has been developed to
perform various technologies and disinfection modes. The dispersed composition of aerosols of disinfecting liquids was
obtained under various operating modes by the proposed design of the sprayer. Based on the experimental data, graphical
dependencies are constructed that affect the degree of dispersion of the working pressures of the disinfectant liquid and
compressed air in the channels of their supply. The values of flow rates of a vortex pneumatic atomizer during its opera-
tion in various modes are obtained. Graphic dependences of the disinfectant liquid flow rate through the sprayer are plotted
at different pressure ratios in the media supply channels (disinfectant liquid and compressed air) and the angles between
them. Based on the obtained technical characteristics, the rational design parameters of the new design of the vortex pneu-
matic atomizer were determined, namely, the angle between the pneumatic and liquid inlet channels ¢=90°, the diameter of
the outlet =2.0 mm.

Key words: sprayer, disinfectant liquid, consumption, dispersed composition.
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