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OOdHol u3 0CHOBHbIX 300aY PA38UMUSA A2PONMPOMbILLAEHHO20 KOMIIAeKca Poccuu Aeasemca cosepuieHcmao-
8aHUE HUBOMHOB00YecKol ompacnu. usomHosoOcmeo Asasemcs 00HUM U3 Haubosee KpyrnHuix nompebumenel
800b! 8 cenbcKom xo3sticmee. [TompebHocmu #usomHosodcmea 8 800e 8 decAMKU pa3 npesoiwiarom nompebHocmu
HacesneHus. lTosmomy 800a A8aAAeMCA HE3AMEHUMbIM 31eMeHMOM 0414 HOpMabHOU Hu3HedesmenbHOCMuU Husom-
Heix. CoomeemcmeeHHO Haubosiee NosaHAA U SKOHOMUYHAA OYUCMKA 800bl OM PACMBOPEHHbIX 0P2AHUYECKUX U Opy-
2ux 3a2pAsHeHul, 8 ocobeHHocmu necmuyudos, 00 mpebosaHulli HOPMAMUBHbIX OOKYMeHMo8 Asnaemca 00HoU u3
aKkmyaneHelwux 300a4 pa3sumus #¥usomHoeodcmaa. OOHUM U3 OCHOBHbIX c10c0b08 ocyuw,ecmeneHus yKa3aHHbIX Me-
ponpuamuli 8 #UBOMHOB0OYECKUX KOMIMAEKCAX A8/19emCcA MpUMeHeHUe (un6mpos, Komopble umeom UeHmMpanbHyo
npuemHyro mpyby ¢ npodosbHbIMU WenesbiMu omaepcmusamu. aowads yKasaHHsIX omeepcmuli He usmeHAemcs no
gbicome ¢unbmpa. llosmomy cyuecmasyem HepasHOMeEPHOCMb pacripedeneHusn pacxooa 8006l 8 0aHHOU KOHCMPYK-
uuu punbmpa no s8vicome 3aepy3KuU. Pacxod e sepxHeli Yyacmu hunbmpa meHouie, Yem 8 HUxcHell Yyacmu. 3mo npuso-
0um K CHUX(eHU 3¢hghekmusHoCmMu o4UCmMKU 8006l pusiempom. lpedaoxceH crnocob ycmpaHeHUA HepasHOMePHOCMU
pacripedeneHusn pacxo0a ¥UOKOCMU Mo 8bicome 3a2py3Ku Weaeso20 uabmpa, Ucronb3yemozo 07458 04UCMKU 800bI 8
HUBOMHOB0OYECKUX KOMIAEKCAX, C MOMOWbIO HepasHoMepHoU nepgopayuu yeHmpansHol npuemHoli mpybbi Kpy-
2nb6IMu omsepcmusamu. [TposedeHHble Uccnedo8aHuUA NpUMeHEHUEM MemoOdd 31eKmpo2udpoduHAMUYECKUX aHano2ull
noomeepounu pasHoOMepHOCMb pacrnpedesneHua pacxood Mo esicome 3a2py3Ku paspabomaHHoz2o puasmpa. bnazo-
daps 2udpasauyecKkum conpomussneHUsM, Komopsle cozoaromca cneyuansHol nepgopayueli yeHmpansHol mpybel,
pacxo0bl 8 8epxHell u HUXHel Yacmsax ¢unempa pasHel. B peaynsmame pasHomepHo20 pacnpedeneHua oquwaemodli
HUOKOCMU 10 8bicOme 3a2py3KU paspabomaHHo20 ¢unempa 6yoem 0ocmu2amoecs Ka4ecmeeHHas 04UCMKaA 8006l oM
Pa3AUYHbIX 3a2pA3HEeHUl U coom8emcmao8ams CAHUMApPHO-2U2UeHUYEeCKUM HOPMAM X03AUCcmeeHHO-MUMbesbIx HyHo
0417 #HUBOMHOBOOYECKUX KOMIIEKCO8.

BeeaeHue

OAHOIM M3 OCHOBHbIX 33434 Pa3BUTMA arpo-
NPOMbILLIIEHHOrO Komniekca Poccum Ha cerog-
HALWHWA OeHb ABAAETCA MOBbIWEHME MPOAYKTUB-
HOCTWU }KMBOTHOBOACTBA. Pa3BuTUE AaHHOW OTpac-
NI CeNbCKOro X03AMCTBA BO MHOIMOM 3aBUCUT OT
MCMONIb30BaHUA KayeCTBEHHOW MUTbEBOW BOAbI.
YCTaHOBNEHO, YTO B XMBOTHOBOAYECKMX KOMMNEK-
cax Hambonee pacnpocTpaHeHbl GUABLTPbI C HUXK-
HUM NOABOAOM U OTBOAOM Cpenbl, KOTOpble UMe-
tOT LEHTPaNbHYIO NpUeMHyto Tpyby C Wwenesbimu
oTBepPCTMAMM. MoLWaab YKa3aHHbIX OTBEPCTUIA He
n3meHseTca no BbicoTe PpuabTpa. MNMoatomy cyuie-
CTBYET HEPAaBHOMEPHOCTb pacrnpeseneHns pacxo-
03 BOAbl B 4@HHOMN KOHCTPYKUMM GMAbTPa NO Bbl-
coTe 3arpysku. Pacxog B BepxHeit Yactn ¢dunbTpa
MeHbLlUe, YeM B HUMKHEN YacTu. ITO CHUXKaeT 3¢-
bEKTMBHOCTb OYMCTKM Boabl duabTpom. [daHHoe
obcToATeNbCTBO 0OYyCN0BAMBAET MOUCK NyTEN co-
BEpPLUIEHCTBOBAHMA 3¢ dEKTUBHOCTM paboThl wene-
Boro ¢punbtpa. [1, 2, 3].

O6beKTbl U MeToAbl UCCe0BaHUIA

MpepnoxeH cnocob ycTpaHeHUA HepaBHO-
MEPHOCTM pacrnpeseneHns pacxoaa XMAKOCTM Mo
BbICOTE 3arpy3ku LWenesoro ¢puabTpa ¢ NOMOLLbHO
HepaBHOMepPHOM nepdopaunm LLEeHTPAAbHON NpU-
eMHOM Tpybbl. KOHCTpYKUMA uabTpa A1 OUUCTKU
BOAbI C LeHTpasbHOU nepdopupoBaHHOM Tpyboit
npeacTaBieHa Ha pucyHke 1 [4].

[aHHbli GUNBLTP OTANYAETCA OT LLENEBOro
bunbTpa TEM, YTO LeHTpanbHaa Tpyba c wenamm
3aMeHEeHa LLeHTpasbHOW TPyboMn C KpyrabiMu OT-
BepCcTUAMKU. KoNnyecTBo OTBEPCTUI PAs3/IMYHO MO
BblCOTE AaHHOM TPYyObl — B HUMKHEM YaCTN UX MEHb-
we, yem B bonee BepxHen. Konnyectso oTBepcTUin
B Tpybe yBennymBaeTca oT HU3a K BEPXY TPYObI.

[Ona nposegeHus wuccnefoBaHuii duabTpa
O/1A OYUCTKM BOAbI C LLEHTPAIbHOW NepdopupoBaH-
HOW TPYy6OI OblN MCMONBb30BAaH METOZ, 3/1EKTPOrU-
APOoAMHaMMYECKMX aHanormi. UccnepgosatenbcKas
YCTaHOBKA C N/JI0CKON Moaenbto GUnbTpa NpeacTas-
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Puc. 1 - ®PunbTp AN OYUCTKU BOAbI C LLEEeHTpasbHOM nepdopupoBaHHoi Tpy6oit: 1 - nampybok no-
dayu oyuwaemol uokocmu;, 2 - yeHmpansbHas omeodsauw,asa mpyba c nepgopauueli; 3 - cnoli (8ude Konbya)
U3 yenepoOdHbix 80/10KHUCMBbIX copbeHmos (YBC); 4 - npuxcumHoe ycmpolicmeo; 5 - nampybok omeooa o4u-
weHHol #udkocmu; 6 - 8Bxo0Hoe omoersieHue; 7 - 8bIXOOHOe omoesieHue; —3 - HarpasneHue 08UMeHUSA

Huoxkocmu

NeHa Ha puc. 2 [5, 6, 7, 8].

Mogenn GuAbTPOB BbLIMOAHAAN U3 MaTEpPU-
ana YBC n aKTUBMPOBAHHOM YrnepoaHON TKaHu
AYT. B ycTaHOBKE MCNONb30BaAN MUAAUBONBTMETP
C MaKCMMabHOM N3MmepsaeMon BeIMYMHON HanpA-
»eHuna 1,5 B n ueHon aenenmna 0,01 B. B KavecTBe
LaroBoro peoxopaa bblia NpMMeHeHa MNoaoCcKa
maTtepmnana YBC. NCTOYHMKOM NUTaHMA ABAANCA
6/710K NUTaHMA NOCTOAHHOIO TOKa C AManasoHamu
YCTaHOBKM: HanpaxeHne ot 0 B go 127 B, cunbl
TOKa oT 0 mA g0 999 mA. TOYHOCTb YCTAaHOBKM Ha-
npaxeHus - 0,1 B, cunbl Toka - 1 mA. CoeguHuTennb-
Hble NPOBOAA B YCTAHOBKe - MeAHble. Mogaenb Bbl-
MOJIHEHA C IMHENHbIM MacwTabom A = 2.

Pe3ynbTaThl UCCAeA0BaHUMI

Motepun Hanopa B 3arpy3ke 13 YBC wenesoro
dunbTpa onpeaensoT no dopmyne [9]:

_ VZ ) ln
saepysku w3 VBC K »
¢ (1)

rae V, — cpefHAA CKOPOCTb B 3arpysKe Lwesne-
BOro ¢uabTpa, KOTOPYO onpeaensaT no popmyne
V, = Q,/w,, m/c; Q, — pacxoa yepes dbunwtp, Q, =
1,39:10°3 m3/c; w, — NN0OWaAb, YepPes KOTOPyIo Npo-
XOANT GUABTPYEMbIM NOTOK; MPUHATA Naowaib
YC/IOBHOTO LIMANHAPA, NOBEPXHOCTb KOTOPOTO Npo-
XOAMT yepes cepeauHy Nyt GUNLTPOBaHUA, W, =
0,338 m?% | — annMHa GWALTPOBANbHOTO NaTPOHa
(nytn dunbTpauum B 3arpyske dunbtpa), | =0,122
M; Kqb — Ko3ppuumneHT dunsTpaumun, m/c.

N3 dopmynbl (1) cneayet, YTO IMHUKN PaBHO-
ro noteHumana U cOOTBETCTBYHOT NIMHUAM Mbe30-
MeTpMYeCcKoro Hanopa h. B pesynbtate 3toro gns
Touek 6 M 4,71 5,9 1 8 (puc. 3) COOTBETCTBEHHO
BbINOJ/IHAKOTCA PABEHCTBA:

Puc. 2 - UccnepoBatenbCcKaa YCTaHOBKA C
nNn0CKoU moaenbio ¢unbrpa: 1 - peoxopo - nosio-
CcKa YBC; 2 - 6710k numaHUA nocmoAHH020 MOKaA
65-49, 3 - py4yka-wyn memannudeckul, 4 - 2aneea-
Homemp, 5 - modens, 6 - MmedHbIli Nposod
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) — AH 6_4(n7-5,m9-3) = 0
Das®) + D9
2 ¢
(2)
Qs 5y Wepr,op ~ NN10WAAL B TOUKaX 4(5, 8), 6(7,

9), Yepes KOTOpYH NPOXOAUT PUNBTPYEMbII MOTOK,
Mm% Qq 475, 0.5 — CYMMAPHBIA PACXOA, HKMAKOCTU Ye-
pes oTBepcTus B Tpybe oT ceveHus 6-6(7-7, 9-9) o
ceveHus 4-4(5-5, 8-8), m3; AHn6_4(n7>5’n9_8) - cymmap-
Hbli Nbe30MEeTPUYECKMIA Hamnop B Tpybe oT ceve-
HUA 6-6(7-7, 9-9) no ceyeHus 4-4(5-5, 8-8), m.
MyTem pelleHnn ypaBHEHUSA (2) MOXKHO HalTK
CYMMApPHbIM Pacxod XMAKOCTU Yepes OTBEpCTUS B
Tpybe B cooTBeTCTBYIOWMX CeveHuax Q. , Q, v Q,
o Q1A peweHna AaHHbIX ypaBHEHUI Heobxoanmo

3HaTb Nbe3omeTpuyecknt Hanop AH , AH _ - unAH
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Puc. 3 - /lunuu pasHoro Hanopa (a) n antopa (6) pacnpeaeneHuns pacxoga XULKOCTU MO }KUBOMY
ceyeHuto B mogenu puabTpa ANA OUMCTKM BOADI C LLEHTPa/IbHO NnepdopupoBaHHON TPY6ON: 1 - WUHA «+,

2 - WUHAa «-»

Mo AnHMAM paBHOro Hamopa, NOCTPOEeH-
HbIM MO MOJIYYEeHHbIM 3KCMEepPUMEHTANbHbIM AaH-
HbIM MpPM MAOTHOCTU 3arpy3ku p = 0,083 r/cws,
onpeaenaT Nbe3oMeTpUYeckuUii Hanop (B JonaAx
H) B Toukax 7,5, 9, 8, 6 1 4 nyTem UHTepnoaaLmmn
MEXAy CoCeAHUMM NMHUAMM PAaBHOTO Hanopa: H, =
0,0725H, H, = 0,0725H, H, = 0,0725H, H, = 0,998H,
H,=0,998H, H, = 0,998H.

Mpwn 3TOM pPa3HOCTb HAaNOPOB B TOYKax 6 1 4
AH  ,=H,—H,==0,9255H, B Toukax 71 5 - AH _ .
=H,—H, =0,9255H, aToukax I M 8 AH , . = H,— H,
=0,9255H.

CnepoBatenbHo, AH . = AH = AH . 3T0
obycnoBnvBaeT pPaBHOMEPHOCTb pacnpeseneHus
pacxoa no BblCcoTe 3arpy3ku GUAbTPa C LLeHTpaib-
Hol nepdopunpoBaHHOl Tpybon.

Tak Kak B mogenn ¢unbtpa ANA OUYMUCTKM
BOAbl C LEHTpanbHOW nepdpopmMpoBaHHOM Tpy-
60l naowaamn B Toukax 6, 7 1 9, a TakkKe B Tou-
Kax 4, 5 n 8, uepes KoTopbix npoxoguTt ¢ub-
TPYEMbI NOTOK, paBHbl (W, = W, = W,, W, = W, =
= w,, TO U3 paBeHcTBa (2), cneayer, uto Q,, =

= 9-8"
CnepoBartensHo, aNKopa

7-5

pacnpegeneHuna



pacxoza Mo *KXMBOMy cevyeHunto GUNbTPa UMeET BUA,
NPeacTaBAeHHbIA HAa pUCYHKe 3, 6. IKCnepumeH-
Ta/IbHO MOJIyYEeHHbIe 3MOPbl PACXO40B MOATBEP-
annu, 4to y GuAbTpa C LeHTpasbHoM nepdopupo-
BaHHOW TpPyboWn, B OTAMYME OT LiesieBoro GuabTpa,
pacxoA, no BbICOTE 3arpy3Ku pacnpenesneH paBHO-
MepHO.

Bbisoapbl

JKCNepMMEHTAIbHO  MOJIyYEeHHbIe  3MOpPbI
pacxo4oB MOATBEPAWIM, YTO bnarogaps ruapas-
JINYECKMM COMPOTMBIEHUSAM, KOTOpble co3aatoTcA
cneumnanbHol nepdopayment LeHTPabHON TpyObl,
pacxoAbl B BEPXHEN N HUXKHEeN YyacTax dunbtpa by-
AyT paBHbl. CnepoBaTenbHO, Npeasiaraemas KoH-
CTPYKUuMA dunabTpa co cneumanbHoO pa3paboTaHHOM
nepdopaumen No3BoAET peLnTb Npobaemy cHU-
KEeHUA pacxona B BepxHer Yyactn ¢puabTpa no cpas-
HEHMIO C PACXOLOM B €ro HUXKHeW Yactu. MNpun pas-
HOMEPHOM pacnpeseneHnn OYMLLAEMOMN KUAKO-
CTM MO BbICOTE 3arpy3kun paspaboTaHHoOro ¢punbTpa
OyaeT AOoCTMraTbCsA KaYeCTBEHHAA OUYUCTKA BOAb! OT
Pa3/IMYHbIX 3arpsA3HEHW, YTO NO3BOJIUT LOBECTU
ee nokasaTtenu Ao TpeboBaHMN CaHUTApPHO-TUTMe-
HUYECKUX HOPM A1A BOAbI, NpeAHa3HauYeHHON ann
YAOBNETBOPEHUS XO3ANCTBEHHO-NMUTHLEBLIX HYXA,
Ha *KMBOTHOBOAYECKMX KOMMIEKCAX.
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RESEARCH OF LIQUID CONSUMPTION DISTRIBUTION ALONG THE HEIGHT OF THE WATER FILTER WITH CENTRAL
SLOTTED PIPE

Saitov V.E., Kotyukov A.B.
FSBSE SRIA of the North-East,
610007, Kirov, Lenina st., 166a;
Tel.: 89123320494, E-mail: vicsait-valita@e-kirov.ru

One of the main tasks of the agro-industrial complex of Russia development is the improvement of the animal breeding sector. Livestock is one of
the largest consumers of water in agriculture. The needs of livestock in water dozens of times exceed the needs of the population. Therefore, water is an
indispensable element for normal animals’ wellbeing. Consequently, the most thorough and economical water purification from dissolved organic and other
contaminants, especially pesticides, to satisfy the requirements of regulatory documents, is one of the most urgent tasks of livestock development. One of the
main ways to implement these measures in livestock complexes is the use of filters that have a central intake tube with longitudinal slotted holes. The area
of these holes does not vary with the height of the filter. Therefore, there is non-uniformity in the distribution of water flow along the filter height in the filter




design. The flow at the top of the filter is less than in the lower part. This leads to efficiency reduction of water purification by the filter. A method for eliminating
the inequality of fluid flow distribution along the height of the slotted filter used for water purification in livestock complexes by means of uneven perforations
of the central intake pipe with round holes is proposed. The conducted studies of the method of electrohydrodynamic analogies have confirmed the uniformity
of flow distribution along the filter height of the devised filter. Due to the hydraulic resistance, which is created by a special perforation of the central pipe,
the consumption in the upper and lower parts of the filter is equal. As a result of even distribution of the liquid along the filter height of the developed filter,
high-quality water purification from various contaminants will be achieved and will correspond to the sanitary and hygienic norms of household and drinking
needs for cattle-breeding complexes.
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