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Summary
The article presents an analysis of the actua water consumption for cleaning each zone of various techno-
logica operations during the operation of a milking parlor of the "Carousd" type in the conditions of an
operating farm. The data obtained can be used at the design stage to caculate the consumption of water
resources and the amount of sewage contaminated with manure that requires further storage and disposal.
Abstract

Introduction. The capacity of livestock complexes on an industrial basis is increasing, both in the whole
country and in the Leningrad region. In agriculturd organizations of the Leningrad region, the mgjority of
cows are milked in milking parlors. On large dairy farms, it is recommended to use automated rotating
milking parlors, the specific area of which, taking into account the holding area and galleries, is on average
8.8% of the animd placement area. These areas should always be kept clean and their washing is carried
out, as arule, after each milking. The purpose of the research isto anayze the actual water consumption for
cleaning each zone of various technological operations during the operation of a milking parlor of the
"Carousd" type in the conditions of an operating farm. Object. The object of research is the milking and
dairy unit. Materials and methods. The research was carried out during the operation of a milking parlor
with a Carousd-type ingtallation for 50 seats in an operating farm with an average milking herd of 1200
heads and triple milking. Water consumption was recorded every hour in automatic mode in various areas
of the milking parlor. The total area requiring cleaning was 925 m?. Results and conclusions. During the
monitoring, the average daily water consumption in the milking parlor was 33.5 m®. The main amount of
water (45.8%) is spent on cleaning the udders of animals and maintaining cleanliness in the milking parlor
during and after milking, 29.3% — on cleaning the pre-milking area and the area of entry and exit of animals
to the milking unit, 23.4% — on cleaning the sanitary zone and hoof treatment, 1.5% — on cleaning the
maintenance area (inner circle) of the milking machine. The average daily water consumption per unit area
when washing the floor and fences in different areas ranges from 5.6 to 49.3 1-/ (m*day), depending on the
washing zone and the degree of its contamination. The data obtained can be used at the design stage to cal-
culate the consumption of water resources and the amount of sewage contaminated with manure that re-

quires further storage and disposal.

Key words. manure-bearing wastewater, milking rooms, cleaning of milking rooms, water
consumption, milking plants.
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VK 631.22
PACXO/J BOIbI 1151 YBOPKH JOUJBHOI'O 3AJIA TUIIA «KAPYCEJIb»

T. FO. MupoHoBa, kanouoam mexuu4eckux Hayx
B. B. I'opaeeB, kanouoam mexuuueckux Hayk, OOyeHm
C. B. KoBanéB, wiaowuil Hayunwvlii COmpyOHUK
T. U. T'opaeeBa, kanouoam mexHuueckux HayxK, 0OyeHm

Hncmumym azpoundiceHepHbIX U 9KON02UHeCKUX NpodeM CelbCKOX03AUCMBEHHO20 NPOU3B00CmEa —
Gunuan ®I'6HY OHAIL] BUM,
2. Canxm-Ilemepbype, Poccutickas @edepayus

AKTyaJIbHOCTb. MOIIHOCTh JKUBOTHOBOJAYECKUX KOMIUIEKCOB Ha HPOMBILUICHHOW OCHOBE YBE-
JMYMBAETCS KaK B LIEJIOM TI0 CTpaHe, Tak U B JIeHMHrpanckoit oomacTu. B cenbckoxo3siicTBEHHBIX OpraHu-
3anmsix JIeHWHrpacKoi 00JIacTH OCHOBHAS JI0JISl KOPOB JIOWTCS B AOMIIBHBIX 3aax. Ha KpymHBIX MoNo4-
HBIX (hpepMax peKOMEHIIYEeTCs UCTIOb30BaTh BPAILAIOIINECS JOMIbHBIE 3aIbl ABTOMAaTU3UPOBAHHOTO THIIA,
yIleNbHas IJI0IAAb KOTOPBIX, C YYETOM MPEIOWIBHOM IIIOMIAIKU U rajiepeif, cocTaBisieT B cpeiHeM 8,8%
OT IUIOIIAJeH pa3MelIeHNs KUBOTHBIX. DTH IO BCETAA AODKHBI TOJICP)KUBATHCS. B UUCTOTE, U X
MBITBE TIPOBOST, KaK MPaBUIIO, TIOce Kaxaoro jgoeHus. Llenb nccnemoBaHnii — aHamm3 (haKTUUECKOTO
pacxoza BOJbl Ha YOOPKY KaXkIIOM 30HBI BHIIIOJHEHUSI PA3IMYHBIX TEXHOJIOTHYECKHX OIEPAIMi MPU JKC-
TUTyaTalluy JOMIHHOTO 3ana Tuna «Kapycenb» B yClnoBHAX AeHUCTBYOMIETO X03siicTBa. O0beKT. OObeK-
TOM HCCJICIOBAHUH SBJIACTCS JOMIHLHO-MOJIOUHBIN 010K, MaTepuayibl 1 MeTobl. VcciienoBanus mpose-
JIeHBI TIPH AKCIUTyaTalliy TOWIBHOrO 3aja ¢ ycraHoBKoM Tuna «Kapycenb» Ha 50 MecT B yCIOBHAX A€ii-
CTBYIOLIETO XO3SIMCTBA CO CPEOHHMM IOroj0oBbeM AOMHOrO ctaga 1200 rogoB v TPEeXKpPATHBIM JOCHUEM.
Pacxon Boabl QUKCHpOBAICS KaXKABIH 4ac B aBTOMAaTHYECKOM PEXHMME B Pa3lMYHBIX 30HAX TOWIHLHOTO
3ana. O0mast momais, Tpedyromas yOopkH, coctasisiia 925 M. Pe3ynbTaThl M BBIBOABI. 3a BpeMsl ITPO-
BE/ICHHS MOHHTOPHHIA CPEIHECYTOUHBI PACXO BOABI B JOMIBHOM 3aime cocTaBmi 33,5 M. OCHOBHOE
KOJIMYECTBO BOJBI (45,8%) pacxomyeTcsi Ha OUUCTKY BBIMEHH JKUBOTHBIX U MOAJEPKaHUE YUCTOTHI B J10-
WILHOM 3aJie BO BpeMs | Toclie oeHus, 29,3% — Ha yOOpKy MpeIoMIbHON TDIOMAAKA U 30HBI BXOZa-
BBIXOJIa KUBOTHBIX Ha JIOWIHHYIO YCTAaHOBKY, 23,4% — Ha yOOpKY CaHUTapHOH 30HBI U 0OPaOOTKY KOTIBIT,
1,5% — Ha yOOpKYy 30HBI TEXHUUECKOTO OOCITY>KUBaHHs (BHYTPEHHET0 Kpyra) JOMIbHON ycTaHOBKHU. Cpen-
HECYTOYHBIM Pacxoj] BOJBI Ha €IVWHHUILY TUIOLIA MPU MBIThE 1OJIa U OTPaKAEHUN Ha Pa3HBIX y4acTKax
cocTaBisieT ot 5,6 10 49,3 1/(M>CyT.) B 3aBHCHMOCTH OT 30HbI MBIThSl M CTEIICHH €& 3arps3HeHus. [lomy-
YEHHBIE JaHHBIE MOTYT OBITh UCIIOJIBb30BaHbI HA CTAIUM IIPOESKTUPOBAHMS A1 pacyeTa noTpeOneHns BoA-
HBIX PECYpPCOB M KOJIMYECTBA, 3arps3HEHHBIX HABO30M CTOYHBIX BOJI, TPEOYIONIHX JaTbHEHIIIEr0 XpaHEeHUs
Y yTHIIM3ALUH.

Kntouesvle cnosa. nasozocooepoicawjue cmoku, OOUTbHbIE 3A1bl, YOOPKA OOUTbHBIX
3a7108, pacxoo 600bl, OOUIbHbLE YCINAHOBKU.

Huruposanue. Muponosa T. 1O., I'opnees B. B., Kosanés C. B., I'opneesa T. M. Pacxon Boas! mmst
yoopku mownasHOro 3anma tuma «Kapycemsy». Hszsecmus HB AYVK. 2023. 4(72). 528-538. DOI:
10.32786/2071-9485-2023-04-53.

ABTOpCKMii BKIaa. Bce aBTOpBI HAcTOSIIEro McCiieoBaHMS MPUHUMAIH HEIIOCPEACTBEHHOE YJacTHE B
TUTAaHWPOBAHWH, BBITTOTHEHNN WIIM aHAJIN3e JaHHOTO MCCieoBaHus. Bee aBTOphI HacToOsIIEH CTaThy O3HA-
KOMUJIUCH C IPE€ACTABJIICHHBIM OKOHYATCIIbHBIM BapUaHTOM U O}IO6pI/I.]'II/I €ro.

KondauxTt untepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBHUH KOH(INKTa HHTEPECOB.

BBenenue. 1o manapiM Poccrara 3a 2022 r. JIenuHrpaackas 00J1acTh mpou3Besa 0Ko-
710 32% monoka Bo BceM C3®PO u ABISIETCS OJHUM H3 IBYX €r0 CYOBEKTOB, T/Ie HE COKpaTH-
JIOCh TIOTOJIOBBE KOPOB 3a mocieaanii rog. Ha apdhekTnBHOCTS MPOU3BOICTBA MOJIOKA B 3HA-
YUTEIBPHOW CTENECHU BIMSIOT MOIIHOCTH (depMbl [1-3], TexHomorus coaepkanus [2, 4, 5, 6],
KopMiteHue [6, 7] u ocobenHo moenue [1, 5, 7, 8]. TeHaeHIUsA YBEIMUECHUS MOIIHOCTH KH-
BOTHOBO/IYECKHX KOMITJIEKCOB Ha MPOMBIIIJICHHOW OCHOBE, KaK B I1€JIOM IO CTpaHe (PUCYHOK
1), mpocnexuBaercs U B JIeHUHTpaaCcKoi 00IacTH.
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Pucynok 1 — I'pynnupoBka ceabCKOX03sIMCTBEHHBIX IPEIMPHUATHI IO MTOTOJIOBBIO KOpoB B Poccuu
Figure 1 — Grouping of agricultural enterprises by number of cowsin Russia

B cenbckoxo3siiicTBeHHbIX OpraHuzanusx JIGHHHrpajackoil o0yacT OCHOBHAs JIOJIS
KOPOB JIOMTCSI B JOMJIBHBIX 3ajiax pasnnyHoro tuma [9, 10, 11]. Inomanes qounsHoOro 3aia 3a-
BUCHUT OT pa3Mepa JOWJIbHOM YCTaHOBKHM, KOTOpas BBIOMpAETCA UCXOAS U3 KOJMYECTBa NOii-
HBIX KOpPOB U IJIAHUPYEMOMN MPOJOJIKUTEIBHOCTH UX Pa30BOro JoeHus. B 3aBucumoctu ot
TUIA JIOWJIBHOM YCTAaHOBKM yJelIbHasi TEXHOJIOTMYECKas IUIOLa/b JOMJIBHOTO 3aia, MpUXOo-
JISIIIAsC Ha OJMH JOMJIBHBIM IIOCT, MOXKET COCTaBIATh OT 4,2 1o 12,5 M [12, 13].

Ha xpynHbIX MOJOYHBIX (hepMax pEKOMEHAYETCs HCIOJb30BATh BpALIAIOIIUECs J0-
WIbHBIE 3aJIbl aBTOMaTU3UpoBaHHOro tumna [8, 14]. Ilo Hammm noacuéram, U3 aHaiusa IJia-
HUPOBOYHBIX PELIEHUII KOPOBHUKOB M JOWJIBHBIX 3aJI0B JJISl Pa3iIMYHBIX BapUaHTOB pa3Me-
mieHust KopoB s ¢pepmbl Ha 1200 m10MHBIX TOIOB ¢ OeCPUBA3HO-OOKCOBBIM conepmaHHeMl,
yZenbHas IIIOIAAb JOMIBHOIO 3aj1a THIIA «Kap;/cenb», C Y4ETOM IIPEIJOUIIBHON MIIOIAAKHU U
rajnepeu, coctasisier ot 0,72 M2/TOII. J10 0,96 m“/ron. u B cpeqneM §,8% OT TuIOMIAACH KOPOB-
HUKOB, I'JIE pa3MELIEHbl )KMBOTHbIE. DTH IUIOLIAN BCETAa JOJDKHBI MOAJIEPKUBATHCA B YH-
crote. Ha ux yOopKy M sKCIuTyaTanuio MOXeT pacxogoBathes 10 14-19,4% Bcex BOIHBIX pe-
CYpCOB, HcIoNb3yeMbIX (epmoil [15, 16]. B 3apyOexxHbIX HCCIEI0BaHUIX UMEIOTCS JAaHHBIE
M0 PacXxoy BOJBI JJI1 MbIThSI BHEIIHEW MOBEPXHOCTH JOUIILHOTO 000PY0BaHMS U 110JIa B J10-
wibHBIX 3anax «[lapamnens», «Enouka» u npu podoTuzupoBaHHoM poenud [15, 17, 18, 19].
Wupopmannu o 1eTanbHbIX SKCIEPUMEHTAIBHBIX HCCIEI0OBAaHUAX pacxoja BOJIbl B JOMIbHBIX
3anax «Kapycenb» npeacTaBieHo HeaocTaToYHO. COrIacHO HOpMaM TEXHOJIOTMUYECKOTO MPo-
eKTUPOBaHUs ~ Ha YOOpKY JOWJIBHOTO 3aja pacxo]] BOAbI B CYTKH COCTaBJISET 5 /Mm% Bechb
JIOMJIBHBIN 3aJ1 3aHMMAET JI0BOJIBHO 3HAUMTENBHBIE IO, KOTOPbIE MOXKHO Pa3/ieinTh Ha
OTJIebHBIE 30HBI, B KaX/I0H M3 KOTOPBIX BBIMOJIHAETCS CBOSI TEXHOJOrM4eckas onepaunus. B
JOWIBbHBIX 3anax Ttuna «Kapycenb» MOXHO BBIIEIUTH 30HBI JTOMJIBHON IUIaT(OpPMBI, BXOJa-
BBIXO/1a )KMBOTHBIX, pabOTHI OnepaTropa, 00CIyKUBaHUS YCTAaHOBKH, MPEAJOMILHON TUIOIaa-
ku. Kpome Toro, B GOJIBIIMHCTBE CIIy4aeB B JOMJIBHOM 3aji€ PAcloIOKeHa CAaHUTAapHas 30Ha,
/1€ IPOBOASTCS 300BETEPUHAPHBIE MEPOIPUSITHS.

Lenpb nccnenoBanuii — ananu3 GakTHUECKOTO pacxo/ia BOJAbI Ha YOOPKY KaXKIOH 30HBI
BBIMIOJTHEHUS Pa3IMYHBIX TEXHOJOTHYECKHX ONepanuil Mmpu SKCIUTyaTallMd JIOMJIBHOTO 3aja
tuna «Kapycenp» B yCIOBUSX JAE€HCTBYIOIIETO XO35MCTBA.

! T'opneer B. B., Xazanos B. E., fIkoBneBa A. B. AHanu3 miaHUpOBOYHBIX PEUICHUH KOPOBHUKOB JUISI HOBOTO
CTPOWTENBCTBA. TEXHOIIOTHN M TEXHHYECKHE CPEICTBA MEXaHM3MPOBAHHOTO NMPOW3BOJCTBA MPOIYKIMH pacTe-
HHEBOJICTBA U )KUBOTHOBOACTBA. 2015. Ne 87. C. 185-195.

? MeTonuuecKie peKOMEHIALIH 10 TEXHOIOTHIECKOMY TIPOCKTHPOBAHMIO (PepM M KOMILIEKCOB KPYITHOIO POra-
toro ckota. PJI-ATIK 1.10.01.01-18. — M.: ®T'BHY «Pocundopmarporex», 2018. — 166 ¢
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IlonyueHHble JaHHBIE MOT'YT OBITH UCIIOJb30BAHbl HA CTAJUM IPOEKTUPOBAHUS AJIsSI pac-
YeTa MoTpedIeHus BOTHBIX PECYPCOB, HAIPHUMEP NPH MCIOJIB30BaHUN METOAMKU pacyeTa TeXHO-
JIOTUYECKUX TUIOMIAJIeH JOWIbHBIX 3aJI0B [12, 13] m KoamyecTBa 3arpsi3HEHHBIX HABO30M CTOY-
HBIX BOJI, TPEOYIONMX JaTbHEHIIIEr0 XPaHEHUS U YTHIIM3AIMH, B YACTHOCTH 10 MeToauke [20].

Matepuanbl 1 MeToabl. Omnpenesnenue (pakTHIeCKUX 3HaYeHUH pacxona BOJbl B J10-
WIBHOM 3aJi€ IIPOBOAMIN B OJHOM U3 X03siicTB CeBepo-3aragHoro peruoHa ¢ TpeXKpaTHbIM
JI0OeHueM Ha yctaHoBke Tuna «Kapycenb» ¢ BHemHUM oOciyxuBanueMm Ha 50 mect. OOee
IIOr0JIOBbE JOMHOTO cTaja cocraBiseT B cpeaHeM 1200 kopo uepHo-nEcTpoil mopoasl. ['o-
JIOBOM cpemHecyTouHbId yaou — 40 n/ron. Jlis O4MCTKA BRIMEHH Y KOZpOB nepesl I0CHUEM HcC-
NOJIB3YIOT cKpy0Oep. OCHOBHAs IUIOIIAAb JOWIBHOTO 3aja — 386 M, U3 KOTOPO#l IIOmaab
30HBI OOCITY’)KUBaHUS COCTaBIseT 85,6 M2, TITomma b 30HbI BXOJA-BBIXOA KHBOTHBIX Ha J0-
WIbHYIO YCTaHOBKY — 34 M, peJOUIbHON momaaxku — 230 M, CaHUTapHOU 30HBI C IIPOXO-
namu — 275 M° (pucyHoK 2).

N
[S50 — 30ma paBoThi OMepaTopa U TEXHOJOTMYECKHX TIPOXOJIOB, ##us— NOMIbHas IaThopMa,

m — CaHUTapHAs 30HA U TEXHOJOTHMYCSCKHE MPOXO/IbI, L — 30Ha JJ1s1 00pabOTKH KOTIBIT,
% 5 WO
DU — 30Ha 00CTy)KUBAHUSI YCTAHOBKH, [ %% — peaIomIbHas TUIOIIA KA,
#44% — 30ma BxoMa-BBIXOIA JKUBOTHBIX, CKOTOIIPOT'OH, |- TexHMUECKUE MOMEIEHHS

Pucynok 2 — Cxema JOUIIBHOTO 3a1a
Figure 2 — Diagram of the milking parlor

OO6mas miomazab, Tpedyromas yoopku, coctaBister 925 M2, Tlon MIPEAJOUIBHOM ILIO0-
IIaJIKK — CIUIOIIHOM, O€TOHHBIM, MOKPBIT PE3MHOBBIMU KOBpUKaMH. Bokpyr pouiabHON ycra-
HOBKH JIKHT JOPOXKa M3 PE3MHOBBIX KOBpUKOB. Ha mpennounbHOll miomaake paboTaer
MOJITOHIIUK CO CKPeOKOM, CKpeOOK CUMINAeT HIKCKPEMEHTHI € M0J1a B HABO3HBIN KaHal CO BTO-
poii mooBUHEI goeHus. [lon caHUTapHOM 30HBI — MIeNeBOH. Y 0opKa JOMIBHOTO 3alla U MPe/-
JIOWJIBHOW TUTOIIA/IKU BBIMIOJHAETCS MOCIE KAXKJIOTO JOCHUS, CAHUTApHOU 30HBI — 1 pa3 B CyT-
ku. [lomaga Boawl ocymecTBisieTcst U3 muianroB D 20 M, aiist yOOPKH 30HBI TEXHHYECKOTO
00CITy’)KUBaHUs TOMJIBHON yCTAaHOBKH, MPEIOMJIBHON TUIOINAAKH, CAHUTAPHOM 30HBI JOMOJ-
HUTEJIBHO HCIONb3YIOTCS BhICOKOHANOpHbIEe ycTaHOBKU Karcher. B nounbHOoM 3ane 3 pasa B
HEJIENI0 MPOBOAAT 00pabOTKY KOMBIT. 11 3TOr0 BBIXOJ] M3 JOMIBHOTO 3aja 000py/10BaH BaH-
HOM 00BEMOM 200 1, cMeHY pacTBOpa OCYIIECTBIAIOT 7 pa3 3a OJHY 00pabOTKy BCETO IMOro-
70Bbs. VIcronbp30BaHHBIA PAcTBOP MOCTYIAET B HABO3HBIN kaHai. Ilepen o0paboTKoil KombITa
KOPOB OUMIIAIOT, 0OMBIBast MPOTOYHOI BOJIOM M3 IIUIAHTA.

Onpenenenre KOIMYECTBA BOADI, UCIIOIBb3YEMOM JUIS MBIThS 110J1a U 3arps3HEHHBIX HABO-
30M [TOBEPXHOCTEN B JIOWJIBHOM 3aJI€, OCYLIECTBIISIIOCH IIPH ITOMOILM 3JIEKTPOHHBIX PACX0I0OMEPOB
[Tynscap M J1Y-15 (Poccust), ycTaHOBIEHHBIX HETIOCPEICTBEHHO NEPET y3IaMU MOIKITIOUEHUS UC-
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HoJb3yeMoro 00opynoBanus (tadmuia 1). [Tokasanus pacxogoMepoB GUKCUPOBATUCH KaX bl
4yac B aBTOMATUYECKOM PEXHUME C 3aIllMChI0 BO BHYTPEHHIOW namsaTh. [Ipenensl nonyckaemoit
OTHOCHUTEJIbHOM MOTPEUIHOCTH u3MepeHuil 2 — 5%. Jliis noiayyeHus CTaTUCTUYECKUX CPEIHUX
3HaYeHUU M MMOCTPOEHUS auarpaMM mcnosb3oBaH maker Microsoft Office Excel 2007. B 06-
pabOTKy BOIILIM IaHHBIC Pacxo/ia BOjbI 3a 18 aHel utoist — aBrycra u 45 qHel CeHTA0pA-OKTSIOPSI.

Ta6mmma 1 — Touku MOAKITIOYEHUS IIEKTPOHHBIX PacXx0I0MEPOB
Table 1 — Connection points of electronic flowmeters

IInomans | YciosHoe
Howmep Toukn Brinonusemeie Hcnonszyemoe
[lepuonuanocts MBITBS, |000O3HAUEHHE
MOJKITIOUCHHS orepauuu o0opynoBaHue 2
M Ha cXeMe
Y6opka 1OMIEHOTO i
pra A Wnanr D20 | 3004 | O
3aja Pl
1 3 paza B cytku | CkpyObep mis
OuncTKa BEIMEHU TIEpe]T p y Pyoobep A
006paboTku coc-
JOEHHEM
KOB BBIMEHH
[nanr D 20.
V60opKa caHuTapHO AIIapar BbICo-
p SOHBI p 1 pa3 B CyTKH | KOrO AaBJICHUSA 275 RN
Karcher Profes-
2 sional
OOMBIBaHUE KOTIBIT
MIPOTOYHOH BOOHN S
P O, 13 pasza B Henento | Imanr D 20
HaIoJIHEHHE BaHH IS
00pabOTKH KOTIBIT
Y6opka 30HbI TEXHUYE- naur D 20.
CKOT'0 0OCITYKHBaHHUS MuHHMOWKA BBI- ,

3 Y 3 pasa B CyTKH 85,6 RN
(BHYTpEHHET0 Kpyra) COKOTI'O JaBJICHMS -
JIOUITBHOW YCTaHOBKH Karcher Compact

V6opka nmpenounbpHoMI HInaxr. I
WA
TIOIIAIKHA Ammapart BBICO-

4 Y6opka 30HBI BX0/1a- | 3 pa3a B CyTKH | KOTO JAaBJIEHUS 264

BBIXO/[a Ha TOWIIbHYIO Karcher Profes- s
YCTaHOBKY sional

Pe3yabTaThl U 00cyskaeHue. 3a BpeMs MIPOBEACHUS MOHUTOPHHTA CPEIHECYTOUHBIH
pacxoj1 BOAbI B JOUIBHOM 3ajie coctaBmi 33,5 M~ (Tabnuiia 2). OCHOBHOE KOJIMYECTBO BOJBI
(45,8%) pacxomyercsi HA OYUCTKY BBIMEHH JKUBOTHBIX U MOJJICPKAHNE YHCTOTHI B TOUIHHOM
3ajie BO BpeMs U rocie 1oeHus, 29,3% — Ha yOopKy npeaouIbHON IIONMAIKU U 30HbI BXOJ1a-
BBIXO0/Ia )KUBOTHBIX Ha JIOWJIBHYIO YCTaHOBKY, 23,4% — Ha yOOpKY CaHMTAapHOI 30HBI H 00pa-
00TKy KombIT, 1,5% — Ha yOOpKY 30HBI TEXHUYECKOTO 0OCTYKMBaHUS (BHYTPEHHETO Kpyra)
JOWJIBHOM YCTaHOBKH.

Tabmuma 2 — CpegHeCyTOYHBIN PacXol BOJIbI
Table 2 — Daily water consumption

Jnauenue 32 neprOx - B TO‘IK&; MOIKITFOUCHUS %acxoLLOMepOB . OBt
Cpennee + 15,359+ 33,469 +
CTARL, OTKIL, N /oy, 2547 7,818 £1,282 | 0,493 +£0,293 9,799 £2,335 3,208
MakcumansHoE, M3/CyT. 17,193 9,423 1,087 17,049 39,020
MuHnMansHOE, M3/cyT. 8,712 4672 0,061 6,955 26,791
YJGILHOC Ha TOJIOBY, 0,0128 0,0065 0,004 0,0082 0,0278
M“/(ron.-cyT.)
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Cpennmii pacxoa pabodero pactBopa npu oOpabOTKe COCKOB BHIMEHU KOPOB CKpyOOe-
pom okoio 150 M1 Ha OHy KOPOBY®, TOr[a JUTst OrooBbsi 1200 KOPOB CpeIHECYTOUHBII pac-
XOJI BOZIBI HA OYHCTKY BBIMEHH COCTaBHT 0KOJO 0,54 M. C y4eToM HCKIIIOUYEHHS 9TOro 3Have-
HUSI pacXo/1 BOJIbI Ha YOOPKY JOMJIBHOTO 3ajia B 30HaX pabOoThI ONEpaTOPOB M TEXHOIOTUYECKUX
MIPOXO/I0B, BKJIIOYAsi MBIThE JOMJIbHOM MIaT(opMbl mociie JoeHus (Touka nokiaodeHus 1), co-
crasut 14,819 M.

4 YBopKa npeaaoMaAbHOM NAOWAAKH

1,8
1,6 —

14 - HoeHune 1 —+— [oeHune 2
1,2 —

1,0
0,8
0,6
0,4
0,2
0,0

HoeHune 3

3 YBopHKa 20HbI TeEXxHUYecKoro obonyMeaHKA

" :I M—L——_h—
0,0

v 2 YBopHa caHMTapHOMN 30HEI, EeTepMHapHoe oBcnyMuBEaHne

1.4
1,2
1,0
0.8
0,6
0.4
0,2

Mouacosoii pactog sogpl, m°fu f Hourly water consumption, m®/h

1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Bpemsa,u [ Time, h

Pucynoxk 3 — [luxirorpamma pacxoaa BOJBI 110 4acaM CYTOK
Figure 3 — Cyclogram of water consumption per hour of the day

B Teuenue cyTok Bojia B JOMJIBHOM 3alie UCIIOJIb3YETCS HEpaBHOMEPHO (PUCYHOK 3) U
3aBUCHUT OT BBITIOJHAEMBIX padboT. MakcuMaibHOE BOJIONOTPEOICHHE HA TIPEIOMIBHON TII10-
[IaJIKe U B JIOWJIBHOM 3ajie HaOII0JaeTcs M0 OKOHYAHUU KaXKIOTO JOCHHUS, KOT1a TPOUCXOTUT
yoopka: B 11 gacoB — 13,2% ot cyrounoro pacxonaa Bojibl, B 19 gacoB — 12,5% u 3 4aca —
12,7%. Pacxom BoIbI 3a BpeMsi KaXKJIOTO JOCHHUsS JOCTATOYHO aHAJIOTHYEH, YBEIMYUBASCH K
€ro OKOHYaHUIO B CpeHEM B 2,7 pa3a, 1 3a 5-6 4acoB COCTABISET OKOJIO 5 M2,

3 Hazaposa K.I1., Bnosuna H.W., bepeskuna I'.10. BriusiHue TeXHOIOTHH OATOTOBKH KOPOB K JOSHHUIO HA MO-
JIOYHYIO IPOIYKTHBHOCTH M KadecTBO Mosioka. Hayka n oOpa3zoBaHune: OIBIT, TPOOIEMBI, TEPCIIEKTUBHI PA3BH-
THS: MaTtepuaisl MeXIyHapOAHOW HayIHO-TIpakTHIecKoi KoHdpepennunu, Kpacaospek, 20-22 anpens 2021 ro-
na. T. 2. Y. 2. KpacHosipck: Kpacnospcknuii TAY. 2021. C. 69-72.
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W3 nuxnorpaMMbl MOYacoBOTO pacxoja BOJAbl (PUCYHOK 3) BUIHO, YTO MPAKTUYECKU
BO BCEX OIEpaIHsIX HAUOOIBIINUNA PACcX0 BOJbI HAOIIOAACTCS B IIEPEPHIBAX MEKIY TOCHUSIMU
3a MCKJIIOYEHHEM OOMBIBaHHUA TUIAT(OPMBI U KOIBIT, KOTOPbIE MPOXOIAT BO BpeMs JIOCHUS.
Omneparopbl BO BpeMsl TO€HUSI TaK)KE€ UCIOIb3YIOT BOAY AJIS MOAJEPKAHUS YUCTOTHI B 30HE
00CITy>)KMBaHUsI KUBOTHBIX. MBITHE 10JIA, CTEH U OTPAXACHUN JOUIBHOTO 3ajla, IPEAI0UIb-
HOM TUIOMIAJKK U CAaHUTAPHOM 30HBI CTAPAIOTCS MPOBOAUTH B MEPEPHIBAX MEXKY JTOCHUSIMH,
YTOOBI HE MYraTh KUBOTHBIX, TO3TOMY 10 OKOHYaHHUH JOCHHS HAOII0JaeTcs pe3Koe yBelInye-
HUE pacxojia BOJbI IO 3TUM OIEpaIUsIM.

Hcxonast u3 nmoaydyeHHbIX HAMU JAHHBIX CPEHEE KOJIUYECTBO BOJIbI, 3aTPAaYMBaEMOE Ha
KOpOBY 3a CyTKH, cocTaBisaet 27,9 1, T.e. 9,3 11 Ha TOJIOBY 3a pa3oBOE JIOCHHUE. DTU 3HAYCHUS
noutd Ha 40 % mpeBBIIAIOT AEHCTBYIOLINE HOPMATHUBHBIC 3HAYCHUs, YTO yKa3bIBaeT Ha
HEOOXO0MMOCTh 00J1ee TITy0OKOTr0 M3Y4eHHs IPUYUH HECOOTBETCTBUSL.

Pe3ynbratel, npeacTaBieHHbIE IPYTUMH HCCIEAOBATEISIMH, U, HAIpUMeEp, IpOaHaIH-
3upoBaHHBIMU B [21] cunbHO Bapbupyrotca. OTCyTcTBHE MOAPOOHON HMHPOPMAIMU O METO-
JIaX, UCTIOJIb3YEMBIX ISl U3MEPEHUSI U OLIEHKU KOJWYECTBA BOJIbI, pACXOAyeMON Ha yOOpKYy
JIOWJIBHOTO 3aja, B HEKOTOPBIX CIydasx JeNaeT 3TU JIaHHbIE TPYJHO-COMOCTaBUMbIMU. Pe-
3yNbTaThI, IOJIyY€HHbIE HAMU, Haubosee OM3KU K paCXOAY BOJBI TSl MBIThsI IOMJIBHOTO 3aj1a
c I/ICHOJH)SOBaHI/IeM IUIAHTOB TPU TPEXKPATHOM JIOCHHH, TJI€ OOBEM BOJBI COCTABHII
27,3 w/(ron.-cyt.)® u 22,9 n/(ron.-cyt.) [15]. IIpu mepecdere pacxoja BOIbl Ha Pa3soBOE J0C-
HUE PE3yJIbTaThl HAIIMX HCCIIETOBAaHUN MEHbIIE 3HAYEHUH, MONYUYEHHBIX HCCIEI0BATEISIMH
[17, 18], 4TO MOKET OBITh CBSA3aHO C MCIOJIH30BAHUEM JOWIBHON YCTAaHOBKH JPYroro TUIA U
OOJIBIIIUM TIOTOJIOBBEM JIOMHOTO cTaga. [Ipu AByxpa3oBOM JOEHHUU Pacxoj BOJBI HA OYUCTKY
BBIMEHU JKUBOTHBIX U JOWJIBbHOTO 3ana «llapannensy» 2x12 B cyTku cocTaBuil B cperHeM 27,6
n/(ron.-cyt.) [17], a ansg yOOpKM MOMEIIEHUS B JOUIBLHOM 3aje «Enoukay 2x7 — 21,7
n/(ron.-cyt.) [18], uTo mipu mepecuere Ha pa3zoBoe jgoeHue Oosnbiie Ha 48.3% u 16.6% coot-
BETCTBEHHO IMOJTYyYEHHOTO HAaMU 3HAYCHHSI.

CpenHecyTOUHBIA pacxo/ BOAbI HA €IMHULLY IUIOIAH TPH MBIThE 11072 A OTpaxIeHUMN
Ha pa3HbIX y4acTKax cocTamisieT oT 5,6 1o 49,3 J'I/(M cyT) B 3aBHCHMOCTH OT 30HBI MBITbSI U
crenienn e€ 3arpsisHeHus. Hanbonpmmit pacxon — 49,3 J'I/(M “CyT.), 3a)UKCUPOBAH TIPH yOOpKe
JOWJIHHOM YCTAaHOBKH M 30HBI BOKPYT Hee (BKITIOYAst MBIThE ,I[OI/IJ'ILHOI/I 1aT(OpMBI ¢ Orpaxe-
HUSIMH U TE€XHOJIOTUYECKHE TPOXOJbI mocie noenus); 37,1 J'I/(M ‘CyT.) — TIpU y602p1<e peIo-
WIBHOM TUIOIIAJKK M 30HBI BXOZAA-BbIXOJa KMBOTHOIO; HAUMEHbIIUN — 5,6 1/(M™-CcyT.) — nipu
yOOpKe 30HBI TEXHUYECKOTO 0OCITYKUBAHMUS, TJI€ YPOBEHB 3arPSA3HEHUN 3HAYUTEIILHO HIDKE.

HekoTopble KOMITaHUU-TTPOU3BOAUTENN TOUIHLHOTO 000pYIOBaHUS TPH PACUETE TUTAHO-
BOTO TTOTPEOJICHUS BOJIBI Ha CMBIB I10J1a B JIOWJIBHOM 3aJI€ MPUHUMAIOT 5 /™% — B 30He, e pa-
GoTaer 4enosek, 1 10 1/M? B MECTax, IIe CTOST KUBOTHbIC. Pacxon BOJIBI HA CMBIB B CaHUTAp-
HOM 30HE mpegycMarpuBaercs 1 pa3 B cyTku U cocTaBisier 10 M. B MIPOBOANMBIX HAMHU HUC-
CJIEIOBAaHUSX PACXO]l BOJBI B 30HE, IJI€ HAXOAATCS KUBOTHBIE (MpeI0MIbHAS TUIONIAIKa U 30-
Ha BXO0J1a-BbIXO/1a JKUBOTHBIX ), TIPEBHIIIAET 3TH 3Ha4YeHUs Ha 23,6%, a I MBIThSl JTOWILHON
YCTaHOBKH U 30HBI BOKPYT Hee B 3,2 pa3a, CAHUTApHO 30HHI (32 UCKITIOUEHHEM PacXojia BOIbI
Ha HaroJTHeHHE BaHH JJIs1 00pabOTKHU KOMKIT) Ooiee ueM B 2,4 pasa.

3akJoueHne. HpOBe,Z[eHHLIe HCCICAOBAaHUA IMOKa3ajau, 4ToO Cpe,Z[HCCYTO"IHBIﬁ pacxod BOAbI
B JIOWIBHOM 3aJie ¢ ycTaHOBKoiT Tria «Kapycenb» Ha 50 Mect cocraBmi 33,5 m°. OcHOBHOE KoHYe-
cTBO BOJbI (45,8%) pacxogyercss HA OYUCTKY BBIMEHH JKHBOTHBIX M MOJAJEPXKAHUE YUCTOTHI B JI0-

4 MCTO)II/I‘-IGCKI/IC PEKOMEHAAINNU 110 TCXHOJIOTUYECKOMY IMPOCKTUPOBAHUIO CUCTEM YAAJICHUA W IMOATOTOBKHU K
UCIIONIb30BaHMI0 HaBo3a U momera. PJI-ATIK 1.10.15.02-17*. — M. ®I'BHY «Pocundpopmarporex». — 2021, —
172 c.
> Manure Management: Dairy. [DnexTponHHbII pecypc]. URL:

https://ebrary.net/207585/environment/manure _management dairy#1449464 (nara obpauienus 12. 07 2023).
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HJIBHOM 3aJIC BO BPpEMs U MOCJIC NOCHUA, 29,3% — Ha y60pKy HpeI[I[OI/IJ'ILHOI‘/'I IJIomaaKu U 30HBI BXO-
Jla-BBIXOJa JKUBOTHBIX Ha TOMWJIBHYIO YCTAaHOBKY, 23,4% — Ha yOOpKY caHMUTapHOH 30HBI U 00paboT-
Ky KombIT, 1,5% — Ha yOOpKY 30HBI TEXHHMYECKOTO O0CIYXKMBaHUA (BHYTPEHHEIO Kpyra) JOUIbHOMN
ycTaHOBKHU. Pacxon BoJbl HAa eqUHUILY TUTOMIAaU cocTaBuia 49,3 J'I/(MZ'CyT.) — 1pu yOOpKe AOUIBHOM
YCTaHOBKHU M 30HBI BOKPYT Hee (BKIFOYAs MBIThE HOWIHHON TUIAT(HOPMBI C OTPaXKICHUSIMH U TEXHO-
JIOTUYECKUE MPOXObI Tocie noenwus); 37,1 J'I/(MZ'CyT.) — npu yOOpKe MPeAOMWIBHON IIOMAIKU U
30HBI BXO/Ja-BbIX0/1a )KUBOTHOT0; 5,6 H/(Mz'cyT.) — npu yOOpKe 30HBI TEXHUYECKOTO 00CITy)KHBaHUS,
A€ YpOBEHDb SanH3HeHI/Iﬁ 3HAYUTCIIBPHO HUXKCEC. HOJ’Iy‘{eHHHC AaHHBIE MOT'YT OBITH HCIIOJIB30BAHBI HA
CTaaur NPOCKTHUPOBAHUA 1A IJIAHWUPOBAHHA pacxXxoda BOAbI, C y‘léTOM MBITbSd KOHKPETHBIX 30H O0-
WIBHOTO 3aJia, U OTpeeNIeHnH TpeOyeMbIXx 00beMOB HABO30XPAHWIHIN, a TAKKe MPH pacyéTax Ko-
JIMYECTBA MOJIy4aeMOro HaBo3a M ero pakIuii Moclie cerapamum.

Conclusions. The conducted studies have shown that the average daily water consumption in the
milking parlor with a Carousel-type installation for 50 seats was 33.5 m®. The main amount of water
(45.8%) is spent on cleaning the udders of animals and maintaining cleanliness in the milking parlor dur-
ing and after milking, 29.3% — on cleaning the pre-milking area and the area of entry and exit of animals
to the milking unit, 23.4% — on cleaning the sanitary zone and hoof treatment, 1.5% — on cleaning the
maintenance area (inner circle) of the milking machine. Water consumption per unit area was
49.31/ (m?-day) — when cleaning the milking unit and the area around it (including washing the milking
platform with fences and technological passages after milking); 37.11/ (m?*-day) — when cleaning the
holding area and the entrance-exit zone of the animal; 5.6 1/ (m*-day) — when cleaning the maintenance
area, where the level of contamination is much lower. The data obtained can be used at the design stage
to plan water consumption, taking into account the washing of specific areas of the milking parlor, and
determining the required volumes of manure storage facilities, as well as when cal culating the amount of
manure and its fractions after separation.
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Summary
The article presents the results of a study of the stages of development of maintenance and repair strat-
egies and their promising forms, taking into account the development of digital technologies. Predic-
tive MRO methodology seems to be an intermediate form on the path to the establishment of predic-
tive and prescriptive MRO strategies. The goal of the methodology is to minimize operating costs and
increase machine reliability. A six-level conceptual model for implementing predictive maintenance
and repair methodology is proposed.
Abstract

Introduction. Technical services, and in particular the maintenance and repair of agricultural machin-
ery, ensure the reliability of one of the key business assets — agricultural machinery. The use of digital
technologies in this area allows the use of advanced strategies based on big data processing and pre-
dictive analytics. Predictive maintenance of machines, taking into account trends in technical re-
equipment and the specifics of agricultural production, can become a key methodology for mainte-
nance and repair. The proposed conceptual model of predictive maintenance for agricultural machinery
allows us to identify practical steps for the development and implementation of this methodology. Ob-
ject. Maintenance and repair system. Materials and methods. The work used methods of system
analysis and modeling, theories: management; decision making; operations research; design of large
software and information systems; content — literature analysis. The study and design of the concept is
based on the scientific works of domestic and foreign scientists, GOSTs, as well as reliability and
quality methodologies RCM, Kaizen, TQC, etc. Results and conclusions. As a result of the study, it
was found that the implementation of the software methodology leads to a reduction in machine down-
time, an increase in their reliability, and a reduction in operating costs. Analysis of scientific research
allows us to identify three tasks, the solution of which precedes the implementation of software: de-
termining the system architecture; determining goals and objectives based on the owners’ strategy;
identifying approaches and techniques to achieve the best MRO results. A conceptual software model
is proposed, which includes 6 layers and a set of actions, allowing for the detection and identification
of previous and incipient faults of machine components and assemblies, monitoring and forecasting
the development of degradation of parts and technical condition as a whole, as well as providing deci-
sion support in the MRO process or development automation maintenance schedules.

Key words: predictive maintenance of agricultural machines, big data processing, loT tech-
nologies, agricultural machines, digital technologies.
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