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AHOTALIA

Merta. [linBuimensas epeKTHBHOCTI MAIIMHHO-
o JOIHHS 3aBJISKW CTBOPEHHIO aJalTUBHOI JOLIBHOL
amaparypyu Ta ajJroputMmy il poOOTH, IIO 103BOJIUTH
3MIHIOBATHA BaKyyMMETPUIHUH THCK Y MOJOKO30ipHiit
KaMepi KOJEKTOpa 3aJie)KHO BiJ 1HTEHCHBHOCTI
MOJIOKOBUBEICHHSI.

Metoau. Po3poOka KOHCTPYKIIHHO-TEXHOIIO-
riYHOT CXEMH Ta alropuTMmy poOOTH 3HiHCHEHI Ha
3araJlbHAX NPHHLOWIAX aHali3y Ta CHHTE3y HOBHX
KOHCTPYKILIHHO-TEXHOJIOTIYHUX pIlIeHb 1 HayKOBO-
TEXHIYHUX ITyOmiKaIii.

Pesyabratn. Po3poOiieHO KOHCTpYKLiHHO-
TEXHOJIOTIYHY CXEMYy Ta aJropuTM poOOTH ajanTHB-
HOi JIOUNBHOI amapatypH 31 3MiHOIO BaKyyMMeETpHY-
HOTO THCKYy B MOJIOKO30ipHIH Kamepi KoJeKTopa
JIOIIBHOTO anapara.

UDC: 637.115.6

BucHoBkn. Po3pobieHi anroputM poOOTH Ta
KOHCTPYKIIIHHO-TEXHONOTIYHA ~ CXeMa  aJalnTHBHOI
JOUTBHOI amapaTypH J03BOJIATH 3MIHIOBaTH BaKyyM-
METPUYHUI THUCK y MOJIOKO30ipHii KaMepi KOJIeKTopa,
ABTOMATHUYHO BHKOHYBAaTH MAIlMHHE JOJOIOBAHHS Ta
3HiMaHHSA TiaBicHOi dactmHHU. lle mpusBene [o:
MEHIIIOTO BIUIUBY JIFOJICBKOrO (DakTopa, 3MEHIICHHS
4yacy XOJIOCTOrO [OiHHS; MiJBHIICHHS [OBHOTH
BUJIOIOBAHHSI Ta 3MEHILICHHS 3aXBOPIOBAHOCTI TBapUH
Ha MactuT. [lomanbun JOCHIKEHHS MOBHHHI OyTH
CIPSIMOBAaHUMH Ha TEPEBIPKY PO3POOJIEHOr0 TEXHiY-
HOTO DIIlIEHHS Y BAPOOHHUYHMX yMOBaX.

Kuro4oBi cioBa: amapar f0inbHUM, MallMHHE
JIOIHHsI, YCTaHOBKAa [OLIbHA aBTOMATHU30BaHA, ajall-
TUBHA JIOLIbHA anapaTypa.

Algorithm of the adaptive milking equipment operation with the managed
of vacuum-pressure in the collector milk chamber of the milking machine
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Annotation

Purpose. Improvement of the efficiency of
machine milking due to the creation of adaptive
milking equipment and the algorithm of its work,
which will allow changing the vacuum-pressure in the
collector milk chamber of the collector, depending on
the intensity of the milk flow.

Methods. The development of the design and
technological scheme and the algorithm of work are
carried out on the general principles of analysis and
synthesis of new design and technological solutions
and scientific and technical publications.

Results. The design and technological scheme
and the work algorithm of the adaptive milking
equipment with the change of pressure in the collector
milk chamber of the milking machine are developed.
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Conclusions. The developed algorithm and the
design and technological scheme of adaptive milking
equipment will be allowing change the vacuum
pressure in the collector milk chamber and
automatically carry out the machines after-milking
operation and removal of the pendant part. Which
leads to: less influence of the human factor, reducing
the time of idle milking; increasing the completeness
of milking of the animals and reducing the morbidity
of animals to mastitis. Further research be must aimed
at verifying the developed technical solution in the
production environment.

Keywords: milking machine, machine
milking, milking automated installation, adaptive
milking equipment.
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AHHOTALUA

Heab. IloBbienne 3¢GEeKTUBHOCTH MAIIWH-
HOTO JIOCHHUS ITyTE€M CO3/1aHUs aJalTHUBHON JOUIBHOU
anmapaTypbl ¥ aJropuTMa €€ padoThl, YTO MO3BOJIUT
MEHATh BaKyyMMETPHYECKOE IaBICHHE B MOJIOKO-
cOOpHOH KaMepe KOJUIEKTOpa B 3aBHCHUMOCTH OT
UHTEHCUBHOCTH MOJIOKOBBIBEICHHUS.

Metoasl. Pa3paboTka KOHCTPYKIHMOHHO-TEX-
HOJIOTHYECKOH CXeMBl M airoputMa padoTsl ocCy-
IIECTBJICHBI HA OOIIMX MPUHIMIAX aHAIM3a U CHHTE3a
HOBBIX KOHCTPYKIIHOHHO-TE€XHOJIOTUYECKUX PEIIECHUH
¥ HAayYHO-TEXHUYECKUX ITyOJIMKAIIH.

Pesyabrartsl. Pazpaboranbl KOHCTPYKIIMOHHO-
TEXHOJIOTMYECKass CXeMa M aJrOpUTM paboThHl ajar-
TUBHOM JOWJIBHOW amnmapaTypbl C U3MEHEHHUEM BaKy-
YMMETPHUUYECKOTO  JaBJI€HHA B  MOJOKOCOOPHOH
KaMepe KOJUIEKTOpa JOMIBHOIO anmnapara

BeiBoabl. PazpaboTtanHbie anroputm padOTHI
U KOHCTPYKLIMOHHO-TEXHOJOTHYECKasl CXeMa ajarl-
TUBHOW JOWJIBHON ammapaTypsl MO3BOJIAT HU3MEHATh
BaKyyMMETPHUYECKOE IaBJICHHE B MOJIOKOCOOPHOM
Kamepe KOJJIEKTOpa, aBTOMAaTHYECKH BBITIOJIHATH Ma-
IIMHHOE J0JAaWBaHUE U CHATHE MOABECHON 4acTH. DTO
IOpHUBEJET K: MEHBIIEMY BIIUSHHUIO YEJIOBEUECKOrO
(hakTOpa, YMEHBIICHNIO BPEMEHH XOJIOCTOTO JIOCHHS;
MOBBIIIEHUIO MOJHOTHI BBIAAUBAHUS U YMEHBIIECHHIO
3a00JICBACMOCTH KHUBOTHBIX MAacTHUTOM. JlanbHeitnue
WCCJIEJIOBAHNS JIOJDKHBI OBITH HAIlPaBJIEHBI HA IIPO-
BEpKY pa3padOTaHHOI'O TEXHUYECKOTO pPELIeHHs B
MIPOU3BOJICTBEHHBIX YCIOBUSIX.

KiloueBble cioBa: amnmapar AOWJIbHBIA, Ma-
IIMHHOE JOCHWE, YCTAaHOBKA [OWJIbHAs aBTOMATH-
3UpOBaHHasl, alallTUBHAs JOUIIbHAS alllaparypa.

IMocranoBka npodaemu. CboroHi icHye
0arato KOHCTPYKLIHHO-TEXHOJOTIYHHX pillCHb
JUIE MallMHHOTO JOiHHS KOpiB, aje BOHU HE
MOBHOIO MIpOI0 BHPIIIYIOTH Taki MpoOjeMu, sK:
X0JIOCTE JOIHHS, MMOBHOTAa BHUJIOIOBAaHHS, CIa-

JIaHHSI TMiIBiICHOT YaCTHHH JOILHOTO arapara 3
BUM’sl TBAPUHHU Ta iH.

3a BHCOKOI IHTEHCHUBHOCTI MOJIOKOBHBE-
JICHHSI MOJIOKO30ipHa Kamepa KOJIEKTOopa Tepe-
MIOBHIOETHCS. MOJIOKOM, 1110 PU3BOJIUTH JI0 3HAY-
HOTO TAaJ{iHHS BaKyyMMETPHUYHOTO THCKY B Hii
Ta CHaJaHHsA MABICHOI YacTHMHH. AOO HaBIIaKH,
3a BIJICYTHOCTI MOJIOKOBUBEICHHS il BaKyyM-
METPUYHOTO TUCKY Ha JIHKU TBAPHHU € HeOe3Iey-
HOIO, BIJIOYBAa€TBCS XOJOCTE MOIHHS, IO MpPHU3-
BOJUTH JI0 3aXBOPIOBaHb HAa MacTHT [1, 2, 3].

OTXe, BHHUKA€E HEOOXiIHICTb Y CTBOPEHHI
OLMTBHOI amapaTypH, sSKa 3aJeKHO BiJ iHTEH-
CHUBHOCTI MOJIOKOBHBEJICHHS 3a0€3MeUuTh ajar-
TUBHY 3MiHy BaKyyMMETPHYHOTO THCKY B
MOJIOKO30ipHii KaMepi KOJIEKTOopa.

AHaJsi3 ocTaHHIX JOCTiIKeHb Ta IyO0JIi-
Kamiii. Bimomi anroputmm poOOTH HOUTBEHOT
amaparypH TOJSTaloTh Y 3MiHI peXuMy poOOTH
BIMMTOBITHO 10 (Di310JIOTIYHAX OCOOIUBOCTEH
TBapuHH. Tak, HaNpHUKIal, Y JOCHIIHKEHHSIX
I. B. JImutpiBa [4] 3MIiHIOETHCS CIIBBIIHOIICHHS
TaKTiB IyJbcaTopa BiJ IHTEHCHBHOCTI MOJIOKO-
BUBEJICHHS.

VY cpoili  pobori C.B.Bropmii Ta
B. ®. Bropuii [5] omucyioTh anroputMm yrpas-
JHHSA CHCTeMOIo crabinizamii BakyyMMeTpHd-
HOTO THUCKY B 3arajibHii CHCTEMI JOUIBHOIO
oOmagHaHHs. AJyie BiH HE BpaxoBY€ TMafiHHS
BaKyyMMETPHUUYHOTO THCKY B MOJIOKO30IpHii
KaMepl KOJIEKTOpa dYepe3 3POCTaHHS IHTCHCHB-
HOCTI MOJIOKOBHBEICHHS.

JI. I1. KapramoBum 3alpONIOHOBAHUN
JITOPUTM MAITMHHOTO JOIHHS KOpiB [6], AKuit
BKJIIOUAE: PEXHUM CTUMYJISILii (BimOyBaeThCcs 3a
gyacom 30...60c), nmoiHHs, J0A0IOBaHHS (32
IHTEHCHBHOCTI MOJIOKOBHBEICHHS MEHIIIS
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0,2 n/x8  ympomoex 20...30c) Ta 3HATTA
MOLMPHUX cTakaHiB. CXOXHWH anroput™M poOOTH
JIOUTBHOT ~ amapaTypd  BUKOPUCTOBYKOTH Yy
OLTBIIIOCTI MOTOYHUX (epM YKpaiHH, 3 BEIIUKIM
MOTOJIiB’SIM TBAapWH, Ha BITYM3HAHUX MOIMBHUX
ycTaHOBKax THIy <«SlmmHKa» [7]. BoHm Takox
MalTh TPH PEKUMH POOOTH: CTUMYJISIIT
(wactota mymecamii — 100+5 ['mm), noiaHsS
(gactoTa mymecariii — 65+5 I'1) Ta momoI0BaHHS
(gactoTa mymbcariit — 65+5 't mix gac poboTu
MaHIITyJSITOpa B PEXUMI MAITAHHOTO JOJI0I0-
BaHHS). HemomikoMm BWINEe HaBEACHUX aJTOPUT-
MiB poOOTH JOINBHOI amaparypud € He3MiHHHH
piBEHb BaKyyMMETPHYHOTO THCKY B MOJIOKO-
30ipHIl KaMmepi KOJEKTOpa, L0 CTBOPIOE Hera-
TUBHUH BIUIMB Ha JIAKM TBapWHUA TiJ dYac
HU3BbKOI IHTEHCUBHOCTI MOJIOKOBUBEICHHS.

®ipma DeLaval 3ampononyBana goinsHUA
amapar “Duovac 300” [8], mo mpaitoe Ha ITBOX
PIBHSX BaKyyMMETPUYHOTO THCKY B MOJIOKO-
30ipHili Kamepi KoJekTopa (TOHMKEHUH —
33 k[la Ta HomiHampHHMI — 50 kIla), gxi 3Mi-
HIOIOTHCSL 3QJIC)KHO BiJl IHTEHCUBHOCTI MOJIOKO-
BuBeseHHs. Lle mae 3Mory 3MEHIINTH LIKiAJIHBY
JiI0 BUCOKOTO BaKyyMMETPUYHOTO THCKY Ha
UKW TBapuHU, IO NPU3BOAWTH JO MEHIIOL
3aXBOPIOBAHOCTI MacTUTOM. OCHOBHUM HeENO-
JIKOM 3allpOolIOHOBAaHOT'O JOTBHOTO amapara €
HEOOXiIHICTh y CEeNEKI[IOHYBaHHI cTaja KOpiB 3a
TYTOJOWHICTIO, BUKOHAHHSI PYYHOTO JOIOIOBAH-
Hsl, 3HSITTS TiJBICHOT YaCTHMHU Ta BUKIIOYCHHS
JIOIJIBHOI anapaTrypH.

Mera pocaimxkensn. [ligBumeHHs edek-
TUBHOCTI MAIlTMHHOTO JTOTHHSA 3aBISKH CTBOpPEH-
HIO aJanTUBHOI JOUIBHOI  amaparypu Ta
anropuTMy ii poOOTH, IO JO3BOIUTH 3MIHIOBATH
BaKyyMMETPHYHHI THUCK y MOJIOKO30ipHIH Ka-
Mepi KOJIEKTOpa 3alleXHO BiJ I1HTEHCHBHOCTI
MOJIOKOBHBEICHHSI.

Metoau pgociigxeHb. Po3poOka KoOH-
CTPYKIIHHO-TEXHOJIOTIYHOI CXEMH Ta aJTOPUTMY
poOOTH 3mifiCHEHI Ha 3araJlbHUX IPHUHIIAIIAX
aHajizy Ta CHHTE3Y HOBHX KOHCTPYKIIIHHO-
TEXHOJIOTIYHUX pIIMIeHh 1 HAYKOBO-TEXHITHHUX
My OJTiKaIii.

PesyabTatn gocaimxenn. Ha ocHoOBI
aHamizy KOHCTPYKIIHHO-TEXHOJOTIYHHX CXEM
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ICHYIOUMX JOIMBHUX arapariB Ta alTrOpUTMIB iX
poOOTH 3aIlpOIOHOBAaHO cIocid poOOoTH anmam-
THBHOI JOINIEHOI amaparypw, SKUH 3aJeKHO Bil
IHTEHCHUBHOCTI MOJIOKOBHBEJEHHS 3MIHIOE BEJIH-
YUHY BaKyyMMETPUIHOTO THCKY B MOJOKO30ip-
HIA KaMmepi JOITBHOTO amaparta. BiH BkITtouae B
cebc YOTHPH PESKUMH POOOTH: PEKUM CTHMY-
JIIii, OEe3[EeYHOro BHIAOIOBAHHS, IHTEHCHBHOL
MOJIOKOBIJI1aul, JOJOIOBaHHSA Ta 3aKiHYECHHS
JOTHHSI.

Anroput™M poOOTH amanTUBHOI AOITBEHOT
amaparypd 31 3MIHHAM  BaKyyMMETPHUIHHM
TUCKOM y MOJIOKO30ipHii Kamepi KOJEeKTopa
JIOLTLHOTO amapara 3ajJeKHO BiJl IHTCHCHBHOCTI
MOJIOKOBHMBEJICHHS TIPE/ICTABIICHO HAa PUCYHKY 1.

AnanTuBHa J0iTBHA amapaTypa Ipalfioe
takuM unHOM. [lepmi 30 ¢ Bij movaTky AOTHHS
amapaT Tpalioe B PEeXUMI CTHUMYJAMiI (3a
MiHIMaJIBHOTO BaKyyMMeTpUIHOTO THCKY 33 klla
B MOJIOKO30ipHiii Kamepi A0IIBHOTO arapara).

I3 3akiHYEHHSM pPEXKHMY CTUMYJISIIi
JIOUIBHUM amapaT aBTOMAaTU4YHO MEPEXOAUTh Y
PEKUM HOPMAaJILHOTO AOTHHS (32 iHTEHCHBHOCTI
MOJIOKOBHBEJCHHS A0 3 JI/XB) a00 iIHTEHCUBHOTO
MOJIOKOBHBeNleHHS  (Bumie 3 n/xB). Pexum
HOPMaJBHOTO JOTHHS CYNPOBOIKYETHCS BCTa-
HOBJICHHSIM BaKyyMMETPUYHOTO THUCKY B MOJIO-
K030ipHiil kamepi kosekropa — 33 klla. ITig wac
pSKUMY  IHTEHCHBHOTO  MOJIOKOBUBEICHHS
BaKyyMMETpHUUYHHUI TUCK cTaHOBUTH 50 klla.

3i 3MCHIICHHSIM IHTCHCUBHOCTI MOJIOKO-
BuBeneHHs 110 0,2 J1/XB MOIMBHUI arapar Mmpairoe
BIIpoioBkK 30 ¢ y pexumi momoroBaHHs. Pexnm
JIOJTOFOBAHHS BKJIFOYAa€ BCTAaHOBIICHHS BaKyyM-
METPUYHOTO THCKY B MOJIOKO30ipHIH Kamepi Ha
piBai 33 klla Ta BHKOHaHHS TEPIOJUIHOTO
BITATYBaHHS ITiIBICHOI YaCTHHU 3a JOMTOMOTOI0
MaHinmyasaTopa. 3i 30iMbIICHHSIM IHTEHCHBHOCTI
MOJIOKOBHBEJICHHS JOUPHUI amapaT Mpaioe B
3BUYAfHOMY pexuMi. SIKIIO iHTEHCHBHICTH
MOJIOKOBHBEJIEHHS  HE  IIJBUIIYETHCA,  TO
TIOITBHUM amapar 3a JOMOMOTOI0 MaHIImyJsTopa
BIIBOAUTHL JOUMBHI CTaKaHH Ta TIEPCKPHUBAE
MoJIa4y BaKyyMMETPHYHOTO THCKY B MOJIOKO-
30ipHY KaMepy KOJIEKTOpa.
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[louarok

A

1. 3ajaHns NOYATKOBHX JIAHHX:
MarkcHManEHHH BAKYYMMETPHUHHIT THCK ¥ MONOKO36I pHIH KaMepi
Poax = 50 lla:
Misimasbamil BaKyyMMeTpHUHMIE THEK ¥ MonokosbipHiil kamepi
Prin = 33 klla;
Bepxua Meka iHTSHCHBHOCTI MOTOKOBHBEIACHHA Qhay = 3 J/XB;
Hivacis mesca iIHTEHCHBHOCT] MOJOKOBHBEISHHA Qi = 0.2 J1/XB:
Yac onuryeanns At =1c¢

r

2. PesiciM cTHMYIIALLIT JOTHHA: BCTAHOR/ICHHS
P = Puin. ynposoesx 30 ¢

S le

. Biznaucnns Q|

5. Pewum iHTEHCHBHOTO
MOJIOKOBHEEIGHHA. BetanoBenns
P = P Ha uac At

7. P&KHM HOPMAIBHOTO JIOTHHA.

Beranonnenns P = Prn -
Ha uac Al

8. Pesram JIo100BaHHA. BCTAHOBIEHHSA
P=P . 13 J10JaTKOBUM BIITATYBAHHAM
JIOUTLHHX CTAKAHIB 3a JIONOMOTOI0
MaHiIyJIsTopa BIpoios:k 30 ¢

min

Tak

10. BijnoyeHns IolIbHOTO anapara:
Beranopnernsa P = 0 3 101aTKOBHM BLIBO/I0M
JIOUILHUX CTAKaHIB BiJI BHM S TBAPHHH 3a
JIOTIOMOT' 01O MaHIIYIIATOpa

y

Kineusn

Puc. 1. Anroput™ po60oTH aganTHBHOI TOTFHOI anapaTypH 3 KEPOBAaHIM BaKyyMMETPHIHUM THCKOM B
MOJIOKO30ipHilf KaMepi KOJIEKTOpa JOiTBHOTO amapaTa
Fig. 1. Algorithm of the adaptive milking equipment operation with the managed of vacuum-pressure in
the collector milk chamber of the milking machine
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Januii anroput™ poOOTH MOKHA BUKOPHCTOBYBATH Ha 0a3i aJalTUBHOI JOIBHOI anapatypH 3
KEPOBaHHM BaKyyMMETPHUYHHM THCKOM Y MOJIOKO30IpHIi Kamepi KOJEeKTOpa, 300pa)keHol Ha
pucyHky 2 [9].

Puc. 2. KoHcTpyKIiHHO-TEXHOJIOTIYHA CXeMa aJalTHBHOI JOINBHOI anapaTypu
3 KEPOBAaHUM BaKyyMMETPHYHUM THCKOM:

1 — noinpHI cTakaHm; 2 — MOJIOK030ipHA Kamepa KOJIEKTOpa; 3 — MOJIOKOIIPOBIIHUN IIJTAHT TOTTFHOTO arapara;
4 — peryJaTop BaKyyMMETPUYHOTO THCKY MEMOPaHHOTO THITY; 5 — HaTpyOOK peryisTopa BaKyyMMETPUYHOTO
THUCKY MEMOpaHHOTO THITy; 6 — MeMOpaHa; 7 — Kamepa yIpaBiHHs;, 8 — Kamepa MOCTIHHOTO TUCKY;

9 — niynpHUK Mouoka; 10 — miuunbHuMil npuctpiii; 11 — g0T0K; 12 — MonokonpoBif; 13 — BakyyM-IIpoBiIHHIA
uuianr; 14 — MBOXMO3MLIHHKUIN KIIalaH MepeKIIoYeHHs] BAKYYMMETPUYHOTO TUCKY; 15 — ABOXIMO3UIIMHUI KianaH
BIJIKJIIOYEHHSI OTIBHOTO anapara; 16 — BakyyM-mipoBiz; 17 — mysnbcaTop; 18 — 6mok ynpasminss; 19 — miarta
YIPaBIIHHS PEKUMOM poOOTH JI0iIbHOT anaparypu; 20 — coseHoin; 21 — MoB3yHOK JABOXIO3UIIIHOTO KilaraHa;
22 — xaniOpoBaHUil APOCEMOI0UNIT OTBIp
Fig. 2. Design and technological scheme of adaptive milking equipment
with controlled vacuum-pressure:

1 — milking cups; 2 — milk collective collector chamber; 3 — milking hose of the milking machine;

4 — membrane-type vacuum regulator; 5 — branch pipe of the vacuum regulator of the membrane type;

6 — membrane; 7 — control camera; 8 — chamber constant vacuum-pressure; 9 — milk counter; 10 — counting
device; 11 — tray; 12 — milk line; 13 — vacuum hose; 14 — double-position valve for switching vacuum-pressure;
15 — two-position valve for switching off the milking machine; 16 — vacuum line; 17 — pulsator; 18 — control
unit; 19 — control board for operating the milking equipment; 20 — solenoid; 21 — slider of the two-position
valve; 22 — calibrated throttling hole
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BucuoBku. Po3pobiieni anroputm podotu
Ta KOHCTPYKIIHHO-TEXHOJIOTIYHA cXeMa anarn-
TUBHOI JOINBHOI amapaTypH AO3BOJATH 3MiHIO-
BaTH BaKyyMMETPUYHHU THCK Y MOJOKO3OipHii
KaMepi KOJEKTOpa, aBTOMAaTHYHO BUKOHYBAaTH
MAalllMHHE JOJOIOBAaHHSA Ta 3HIMAHHS NIiIBICHOL
yacTuHU. Lle mpu3Bene 10: MEHIIOTO BIUIMBY
JFOACHKOro (hakTopa, 3MEHIICHHA 4Yacy XOJocC-
TOTO JIOTHHSI; MMiJBUILEHHS MOBHOTH BUAOIOBAHHS
Ta 3MCHIICHHS 3aXBOPIOBAHOCTI TBapuH Ha
macTut. lloganemni mocmimkeHHs MOBUHHI OyTH
CIIPIMOBAaHUMH Ha TIEPEBIPKY PO3pOOIECHOTO
TEXHIYHOTO PIllICHHS Y BUPOOHMYUX YMOBAX.
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