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060CHOBAHA KOHCMPYKMUBHASL CXeMd, Pa3pabomanvl aieopummbl USMEPEHU MEXHUYeCKUX XapaKmepucmux
0oUNbHO20  000pPYO0BaAHUs. U U320MOGNEH  MAKemHblll  obpasey  Komniekma  000py006anus — KOHMPOJS
BAKYYMMEMPUUECKUX NAPAMEMPOE QOUILHO20 06OPYIOBAHUSL.

Constructive scheme is substantiated, algorithms for measuring performance of milking equipment are
developed and prototype of the equipment set of control parameters of the vacuum milking equipment is fabricated.

IIpobaema. OHIMH 3 TOJIOBHUX YMHHUKIB, III0 BU3HAYAIOTH SKICTh MAITMHHOTO JIOTHHS KOPIB Ta
3aXBOPIOBAHICTh KOPIB MAacCTUTOM, € PIBEHb 1 CTAOUIBHICTh POOOYOro pPO3PLIKEHHS Yy BaKyyMHIN
cucTeMi JI01bHOrO obnaaHanHs. [lapameTpu po3pimKeHHs 3auexarh Bl IPOJyKTUBHOCTI BAKYYMHHUX
HACOCIB, TEXHIYHOT'O CTaHy BaKyyMpEryJiaTopa, HOXUOKH BaKyyMMETpa, IyJIbcalliil T0IbHOT0 anapara,
TEXHOJIOTYHUX 1 [1apa3uTHUX BUTIKaHb MOBITPS KPi3b HEUIUILHOCTI BaKyyMHOI cucteMu. IlinTpumanns
napamMeTpiB poO0YOTro PO3PLLHKEHHS OTPEOy€E CBOEYACHOTO TIEPIOIMIHOTO TPOBEICHHS Iar HOCTUIHUX
mpoueayp [1-2].

AHaJi3 0CTaHHIX J0C/I/ZKeHb i myOJiikaniii. BUpoOHUKM BITYM3HAHOTO JOUTBHOTO 008 JHAHHS
HE TUIbKM HE HaJalTh JIArHOCTUYHUX 3aco0iB, ajie 1 He mepeadaydaroTb y BaKyyMHId CHCTEMI
HEOOXITHUX KOHTPOJIbHUX TOYOK JUIi 3aCTOCYBAaHHS METOJMK 1 IPOrpaMHO-TEXHIYHMX 3aco0iB
JIarHOCTUKY, SIKI MPOIOHYIOTh BiZIOMI1 CBITOBI BUPOOHHMKH. Y TOH CaMUil Yac aHali3 3aKOPJOHHHX
3acO0IB JIIaTHOCTUKHM IIOKa3ye, [0 BOHM 3[aTHI BHU3HAYaTH pErJIaMEHTOBaHI MDKHApOJIHUMU
CTaHJApTaMH TEXHIYHI MapaMeTpH JOUILHOTO OOJAJHAHHS, a caMe MaKCUMAJIbHUM, MIHIMaIbHUNA 1
CepelIHIi CTAaTUYHUM Ta MAaKCUMAaJIbHUN JMHAMIYHUN TUCK (I1yJIbCallii) BAKYYMHOI CUCTEMH, TPUBATICTh
1 Oananc (a3 Ta nepio] Mynbcalliid, BATPATH MOBITPS 1 YacTOTy 0OepTaHHS Bajly BaKyyMHOI'O Hacocy
(puc. 1). OgHak iX BapTiCTh, HA AYMKY aBTOPIB, HE BIAMOBIAA€ 3aKJIAJCHUM B HUX (DYHKIIOHATHHUM
moxurBocTsM (DeLaval VPR100 — 2300 €, GEA WestfaliaSurge PulsoTest — 1900 €).

Tomy HaOyBae aKTyalbHOCTI MUTaHHS pPO3POOKM BITYM3HSIHOIO TEXHIYHOIO 3aco0y
J1arHOCTHKHU 1 KOHTPOJIIO MMapaMeTpiB JOUTHHOTO 00JIaTHAHHS.

Mera pociigkenb. OOrpyHTYBaTH KOHCTPYKLIHHY CXeMy 1 pO3pOOUTH MakeTHHH 3pa3ok
KOMILJIEKTY YCTaTKYBaHHS KOHTPOJIIO BaKYyMMETPUYHHUX IapaMeTpiB J0UIBHOIO 001 HAHHSL.
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MilkoTest MT52
BumiproBanbHHiT IPHCTPiil 11 KOMIUIEKCHOT [1arHO CTHKY JOLIBHHX YCTAHOBOK.

Tuex TaxoMeTp

Hianason — 20 - 100ITa Tiarason — 500 - 500006/ x8
[Moxubka — = 0.6 xI1a TToxuGka — MeHme 5 06/ XB

HactoTa ommurysadsa —400 ['1g Tlo3sin— 1 06/ x8

'[?Muepm}'pa BaMiproBaHEHA 4acy MOJIOKOBiggaqi
JMianason —-50 - +150C

Tloxubrka—=0.13

Tectep npoaykrasaocTti DeLaval VPR100
[Ipu3HadeHHi 74 CIPOMISHUX NepeBipOK YCTaTKYBAHHA MOJIOYHUX (hepM.

Tuck IlosiTpaHui moTiK

Jliamason — 10 - 80 kT1a 3rigHO 3 BUKOPHCTORYBAHHM
[Toxndka —+ 0.6 xIla BUTPATOMip TIOBITPA.
PoznineHa sgaraicTs — 0.1 kl1a 30BHIMAI JaTYHKH

YactoTa ormurysanad — 300 g Tiamaszon — 10 - 80 xIla
Taxometp Tloxubka — = 0.6 klla
[Miamazos — 0 - 10 000 06/ xB PospinbHa spathicTs — 0.1 k11a
[Toxubka — MeHIIE 5 00/ XB YacroTa ommmtysarnad — 30011

Josein—106/xB

Tectep GEA WestfaliaSurge PulsoTest

[Ipu3HaYeHHIT 1A BUMIPIOBAHHA BAKyyMY, IYNIbcaliit i MBHAKOCTI 00epTaHHA
B JOINBHHX yCTAHOBKAX.

Tuck 3oBHIMAI TaTYHKH
Hiamazos — 20 - 60 kITa JHiamazon — 20 - 60 kI1a
[Toxmbka —+ 0.6 xlla IToxubka — 0.6 xl1a

YactoTa ormutysanud — 200 g Yacrtota onurysanHa — 200 'y
Taxometp

TiamazoH—0- 15000 06/ xB
IToxubka menme 10 06 / xB

Puc. 1. 3apyoixcui ananozu eumiproeauie mexHiuHux napamempie 00inbH020 001a0HAHHA

Marepiaiu i pe3yjabTaTi H0caiaxenb. KoMmruiekt ycratkyBanns (puc. 2), mo 0yze po3po0aeHo
BHACJIJIOK JIOCATHEHHSI MOCTaBJICHOI METH, JI03BOJIMTh BU3HAYATU PIBEHb BAaKyyMMETPUYHOTO TUCKY
Ui CTaTMYHUX (poOOYMH THCK BaKyyMHOI CHCTEMM) 1 JUHAMIYHUX (MakCUMaJbHUH THCK IpH
MyJbCAIlIAX y TOUTFHOMY arapari) peKuMIB poOOTH AOUTHHOTO OOJIaHAHHS, YaCOB1 ITApAMETPH IUKIIIB
MyJbCalliid BAKyymy, IO MEPEIArOThCs MyIhCAaTOPOM Ha BXO/I1 B MDKCTIHHI KaMepH JTOUTbHUX CTaKaHIB
(vacToTy myJbcallii, CIIIBBIAHOIIEHHS TaKTiB, TPUBATICTh (pa3, 6anaHc ¢a3), KOHTPOJIOBATH 1 3amaM ’si-
TOBYBaTU HGPOPMALIIO 111040 (UIYKTYyalli BaKyyMy B BaKyyMHHMX CHCTEMax Ta IHIIUX BY3/Iax JOLIb-
HOTO 00JIa/JIHAHHS, BUTPATH TIOBITPS Yepe3 mepepiz Oy/Ib-IKOro BAKYyMHOTO TPyOOIIPOBO.TY, IO T03BO-
JIUTh BU3HAYUTHU MPOAYKTUBHICTh BaKyyMHOTO Hacoca W repMETHYHICTb MOJIOKOBAaKYyMHHUX CHCTEM.
[lepenbaueHo BUKOHAHHSI BUMIPIOBaHb OJIHOYACHO JIEKUIbKOMA JaTYMKaMU 3 BUBOJIOM Ha JUCILIEH SIK
rpadikiB myabcaiii, Tak u udpoBoi iHbopMarllii mpo oTpuMaHi pe3ynbratu. Ha gucruieir Takox mae
BHUBOJIMTHUCH IH(QOpPMALS PO BIIXWIEHHS NapaMmeTpiB 3a MeX1 JONYCTUMHUX 3HA4Y€Hb, 3TTHO 3 MDK-
HapOJIHUMH TeXHIKO-TexHonoriuanMu BuMoramu (ISO 3918, ISO 5707, ISO 6690 [3 — 5]). Kommiekr
o0nagHaHHA 3a0e31euye KOHTPOJIb MapaMeTpiB JOUTFHOTO OO JHAHHS PI3HOMAHITHUX THITIB.

KoMmmnekr ycraTkyBaHHS JUIsi KOHTPOJIIO BaKyyMMETPUYHHUX IapaMeTpiB JOUIBHUX
YCTAaHOBOK MICTUTh OJIOK >KMBJICHHS, KJIaBiaTypy KepyBaHHS, HU(PPOBUN IHAMKATOpP Ta JaTUYUK
THUCKY, 3’€IHAHI 3 aBTOMAaTHU30BAaHOIO CHCTEMOIO KEpyBaHHS, KWW BIIPI3HAETHCS TUM, L0 BIH
J0JIATKOBO MICTUTh 3’€JlHAHI 3 aBTOMAaTU30BAHOIO CHUCTEMOIO KEpyBaHHS JI0JAaTKOBHM JaT4MK
THUCKY, TAXOMETPUYHUHN NATYUK Ta JATYUK BUTpAT HOBITPS, aBTOMATHU30BaHA CUCTEMa KEPYBAHHS
BUKOHaHa Y BHUIVISJII MIKPOKOHTpOJEpa 3 aHAIOro-Hu(ppoBHM I[EPETBOPIOBAYEM Ta 30BHILIHIM
3araM SITOBYIOUUM IPHUCTPOEM, a IU(PPOBUM IHIMKATOP MPEACTABIECHUN Yy BUIIIAIl rpadiuHOro
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LCD-pgucruiero.

dback #CoUunt aUUFE w[0ub

422 kP
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dback +Count

Puc. 2. Xapaxmepucmuka KOMRi1eKmy yCmamrKy8anHs

BBeneHHS B KOMIUIGKT YCTaTKyBaHHS Ui KOHTPOJIIO TEXHIYHHX MapaMeTpiB TOUTBHHX
YCTaHOBOK JIBOX JATYMKIB THCKY, IO 3 €IHYETHCS 3 aBTOMATH30BAHOK CHUCTEMOIO KepyBaHHS,
JIO3BOJISIE TPOBOINTH BUMIPIOBAaHHS TEXHIYHUX IMapaMeTpiB TOLUIHPHHUX arapariB MOTAPHOTO JOTHHS.

BBeneHHS B KOMIUIGKT YCTaTKyBaHHS Ui KOHTPOJIIO TEXHIYHHX MapaMeTpiB TOUTBHHX
YCTaHOBOK TaXOMETPHYHOTO JaTYMKAa Ta JaT4YMKa BHUTpAT TOBITPS, IO 3 €IHAHHI 3
aBTOMAaTH30BAHOIO CHCTEMOIO KEpyBaHHS, J[I03BOJIIE OTPUMATH JIOJATKOBY iH(OpMAI0 PO
TEXHIYHHIA CTaH IOUTFHOI YCTAaHOBKH, a CaMe BHMIPIOBATH YacTOTy 0OepTaHHS POTOpPY Ta BUTPATH
MOBITPSI BAKYYMHOT'O HACOCY.

BukoHaHHsS aBTOMaTH30BaHOT CUCTEMH KEPYBaHHS Y BHUIJISAII MiKPOKOHTpOJIEpa 3 aHAJIOTO-
M (POBUM TIEPETBOPIOBAYECM Ta 30BHIIIHIM 3ariaM’ ITOBYIOYUM MPUCTPOEM TIIBHINYE 11 HATIHHICTD
1 T03BOJISIE TIPOBOJIUTH O0OpOOKY 1 30epiraHHs pe3yynbTaTiB BUMIPIOBAHb THCKY, YaCTOTH OOCpPTaHHS
pPOTOPY Ta BUTPATH TOBITPS BaKyyMHOTo Hacocy. L{udpoBuii iHIUKaTOp, peanizoBaHuil y BHTIISAL
rpadignoro LCD-aucruieto, 103BOJIsIE MPEACTABISTH PE3YJIbTATH BUMIPIOBAHb y BUTIISAL IU(PPOBOT,
TEKCTOBOT 1 rpadiuHoi iHPOpMAITii.

brok-cxema mTpUCTPOIO At KOHTPOJIO TEXHIYHHX IapaMeTpiB JOUIBHUX YCTAHOBOK
npeAcTaBicHa Ha puc. 3.

Kommutekt ycraTKyBaHHSI JUIi KOHTPOJIIO TEXHIYHHX NapaMeTpiB JOUTBHHUX YCTaHOBOK
MICTHTh MIKPOKOHTPOJIEp, O CKIAAy SKOTO BXOAATH OJOK KOHTPOJIO KHUBIEHHS 1, TeHepaTop
TaKTOBHX IMITYJIbCIB 2, IMWHA JaHWUX 3 Ta 3 €IHAHI 3 HE OJIOK 0OpoOKM HaHMX 4, MOPTH
BBOJIy/BUBONY 5, 6, 7, aHanoro-mudpoBuid NiepeTBOproBad § i OJ0K mpuiomy/mepenadi mqaHux 9,
pudoMy OJIOK TMpuiioMy/mepenadi JaHuX 9 3 €IHaHWNA 3 TOPTOM BBOIY/BHBOIY 6. Komruiekrt
YCTaTKyBaHHA [UISI KOHTPOJIO TEXHIYHMX MapaMeTpiB JOUTPHUX YCTAaHOBOK TaKOX MICTUTh
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KJaBiatypy kepyBaHHs 10, 3'€eaHaHy 3 MOPTOM BBOIY/BHBOAY 7, JKEpeIo TakTOBOi yacToTu 11,
3'€IHaHE 3 T'EHEepaTOPOM TAaKTOBHX IMIYJIbCIB 2, OJOK >KUBJIEHHS 12, BUXIIHAa Hampyra siKOro
MIOIA€THCS Ha JIaTYMK BUTpAT NOBITPs 13 Ta Ha Giok crabinizauii Hanpyru 14, o Mae Ba BUXOAHU 3
PI3HUMHU DIBHSMH HAampyrd. 3 MEpHIoro BUXOMy OnoKy crabinizamii 14 Hampyra moaaerbcs Ha
30BHILIHIN 3armaM STOBYIOUMi npucTpiid 15, a 3 Apyroro Buxoay — Ha nepumui 16 1 gogatkoBuit 17
JNaTYUKU TUCKY, TaxoMeTpuuHui natuuk 18, rpadiunuii LCD-gucmieit 19 ta 610K KOHTPOJIIO
xuBieHHs 1. Ilopt 5 1 wactuna BuBOAIB mopty 6 3'eanani 3 rpadgiunum LCD-nucreem 19 i
MpU3HAYEHI JUIsl lepefadl JaHuX JUIsl BIToOpaskeHHs Ta 0OMIHY CUTHaJlaMH K€pYBaHHS BIIMOBIIHO,
HIII1 BUBOAM TMOPTY 6 3’€IHAHI 3 30BHIIIHIM 3araM’STOBYIOUMM MPUCTPOeM 15 1 nmpusHayeHi aus
foro xomyrauii 3 OJ10KOM MpuiloMy/mepenaul AaHUX 9, mopT 7 CIYyXUTh A1 OPUMOMY JaHUX 3
KiaBiaTypu KkepyBanHs 10, a 10 BXIJHMX BHBOJIB aHAJOTO-LM(POBOro mneperBoproBaya &
MIIKITI0OYEH] BUXIHI BUBOJIM JATUMKIB THUCKY 16 1 17, TaxomeTrpudHoro natduka 18 Ta maTdmka
BUTpAT noBiTps 13.

i i — L
|5 911 (19 16
14 Hf 1 6 > 15 [ 17 (=
| |
12| 1] 4 7 =10 18 (=
| |
1= 2 8 £ — 13
Y 3.

Puc. 3. Koncmpykuiitha cxema KOMRIeKmy yCmamky8anHa KOHMPOII0 6aKYYMMEMPUUHUX
napamempie 00i1bHO20 001A0HAHHA.

KoMmmnekt ycraTkyBaHHS Il KOHTPOJIIO TEXHIYHUX IapaMeTpiB AOUIBHHX YCTaHOBOK
¢yHKIIOHYe HAacTynHUM yuHOM. [lepmmii 16 Ta nomatkoBuil 17 maTYMKU THUCKY, TAXOMETPUUYHUM
natyuk 18 Ta martyuk BUTpAT NOBITPA 13 MOCHIZOBHO BCTAHOBIIOIOTHCS Y BIAMOBIIHUX By3i1ax
JOUIBHOT YCTAaHOBKM (BaKyyMHHUI HacocC, BaKyyMIIPOBiJ, BakyymMOalOH, BaKyyMHHUH pPEryJysTop,
MOJIOKOIIPOBIJ], IMYyJIbCATOP, AOUIbHI CTaKaHU, KOJIEKTOP, MoJioko3Oupad). Ilicisa migxinrodyeHHs
0Js10Ka KMBJIEHHS 12 Hampyra MoCTIHHOTO CTPYMY MOAA€THCS HA BUBOAM JKUBJICHHS JaTYMKaA BUTpAT
noBiTps 13, a Takok Ha Bxix Onoka craOumizaimii Hampyru 14, 3 mepHioro BUXOIy SIKOTO Hampyra
MOCTIHHOIO CTPYMY IOJIA€THCSI HA BUBOJU JKMBJIEHHS 30BHIIIHBOIO 3araM STOBYHOUOTO HPUCTPOIO
15, a 3 gpyroro BUXoay — Ha OJOK KOHTPOJIIO JKUBIICHHS MIKPOKOHTpoJiepa 1, BUBOAM >KUBJICHHS
rpadiyHoro LCD-nucmiero 19, nepuoro 16 ta nogarkoBoro 17 qaTdyukiB TUCKY 1 TaXOMETPUYHOTO
natyuka 18, TMM caMMM BMHKaroouu ix y poOoTy. 3 mkepena TakToBoi yacToTd 11 momarorbes
IMIyJIbCHM Ha TEHEpAaTop TAaKTOBHX IMIYJbCIB 2, 10 3a0e3neuye (opMyBaHHS CHUTHAIIB IS
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BHYTPILIHIX MOJYyJiB MikpokoHTpojepa. Ha rpadpiunomy LCD-gucmiei 19 3’saBnserbcst nepenik
JaTyuKiB (MepuInii Ta JOJATKOBUM JAaTYMKU TUCKY, TaXOMETPUUHUN NaTUYMK Ta JaTYUK BUTpAT
MOBITPS), IO BXOAATH JO CKJIAMy MPUCTPOIO Il KOHTPOJIO TEXHIYHUX IMApaMeTpiB NOLIBHUX
ycTaHOBOK. BuOip naTumka, MOKa3aHHS SKOTO MalpTh OyTH BigoOpakeHi Ha LU(POBOMY
IHAMKATOpl, Ta PEeXHUMY BiAOOpaXkeHHS (YUCIIOBI 3HAueHHA abo rpadik) 3A1MCHIOETbCA 3a
JIOTIOMOT010 KJIaBiaTypH KepyBaHHs 10, CUTHaIM 3 SIKOi I0/1al0ThCs Ha BUBOJM MOPTY 7 1 Aajll yepes
HIMHY JaHuX 3 'y 010k 00poOku naHux 4. BiamoBiniHO 10 OTpUMaHOro 3 KJIaBlaTypu KepyBaHHS
CUTHAIYy BiOyBaeThCcs KOMYTAIlil TEBHOTO KaHAy aHaJIOro-IU(pPOBOro MEpeTBOprOBada § 3
IIMHOI JaHuX 3. EnexTpuuHi curHaiau 3 OOpaHOro JaTuyrMKa MNPOXOJSATh HUIAXOM «JaTuyuK —
aHaJIoro-1u¢poBUil MepeTBOpIoBay 8§ — HIMHA JaHUX 3 — OJ0K 00poOKu naHuX 4», Ha iX OCHOBI 3a
3aJlaHUM aJITOPUTMOM OOYHMCIIOIOTHCS BIANMOBIAHI (i3MuHI MapameTpu (TUCK, (a3u mylbcarii,
nepioJ myibcaliil JOUIBHOrO amapary, 4dacrota oOepTaHHS poTopy a0o BHUTpaTH MOBITPA
BaKyyMHOro Hacocy). OTpumaHni pe3ynbTatu 3 OJ0Ky oOpoOku maHuxX 4 uepe3 HIMHY JaHUX 3
nepefarThes B MopT S 1 gami Ha rpadiuamii LCD-gucnneit 19 mns ix BigoOpakeHHS B peXuMi
peansHOTO 4Yacy. Ilepemava manmx Ha rpadiunuii LCD-nucrneit 19 cynpoBOIKYEThCS OOMIHOM
CUTHaJIaMH KepyBaHHs MK rpadiunum LCD-aucnneem ta 010koM 00poOku gaHux 4 yepes nopt 6.
30epiranHsi pe3yibTaTIiB BHUMIPIOBAHb 3IIMCHIOETHCS IUIAXOM iX Mepeaadl y 3amam siTOBYHOUHI
npucTpiil 15 uepes 610k npuiiomy/nepenadi JaHux 9 Ta BUBOJIU HOPTY 6.

OOpoOka, 30epiraHHs Ta BiIOOpakKeHHs pe3y/NbTaTiB  BHUMIPIOBaHb JAaTUYMKaAMU
3/IMCHIOIOTBCSA 3a JIOTIOMOIOI0 IMPOTPaMHOIO 3a0e3MEeUYEeHHs] MIKPOKOHTpPOJepa, aJfOPUTMH SIKOT
MoJiaH1 Ha puc. 4 — BUSHAYCHHS MaKCUMaJIbHOTO Pmax, miHiMansHOTO Pmin Ta cepeanroro Pmean
THUCKY BaKyyMHOI CHUCTEMH JIOiIbHOI YCTAaHOBKHM BIIHOCHO aTMOC(EPHOro, pHUC. 5 — BU3HAYCHHS
BUTpAT MOBITPS BaKyyMHOro Hacocy Q, puc. 6 — BHU3HA4YE€HHsSI 4aCTOTH OOEpTaHHS BAKYyyMHOIO
Hacocy W, puc. 7 — Bu3HaueHHs TpuBajiocti pa3 A, B, C, D TakTiB CMOKTaHHS 1 Macaxy Ta Hepioj
nynscaniii ABCD.
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m ‘ BMBiA Pmean[z}_Pmean[l] ‘

‘ Bueig, Pmax[2]-Pmax[1] ‘

‘ Pmax[k]=0 kMa ‘ *
* ‘ Busig Pmin[2]-Pmin[1] ‘
\ Pmin[k]=100 kMa \ *

| \ Busig P[2]-P[1] \
A
vy

k=1..2 kaHan

[
Ll

\ Pmax[k]=ALM[K] \4-

v
\ Busig P[k]=ALIM[k] \

v

Pmin[k]=ALIM[k] \ \ Busig Pmin[k] \
v
v \ Busig Pmax[k] |

ALN[k]>Pmax[k] Bueig, Pmean[k]=

=(Pmax[k]+Pmin[k])/2

y I

Puc. 4. Anzopumm eusnauenns makcumanvHozo Pmax, minimanvnozo Pmin ma cepeonvozo
Pmean mucky eakyymuoi cucmemu 00i1bHOT yCMAHOBKU 8I0HOCHO AMMOCHepHo2o.

( MouvaTtok > KiHeub >

A

‘ Qmax=0 n/xs ‘

v

| Qmin=5000 n/x8 |

Tak Hi ‘ Qmax=Aln ‘{1

v
‘ BuBig Q ‘

v
Qmin_=AL|,I1 ‘ Busig Qmin ‘
I v

‘ Busig Qmax ‘

Tak Hi +

Busig Qmean=
=(Qmax+Qmin)/2
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Puc. 5. Anzopumm eusnauenna eumpam nogimps 6axKyymnoz2o nacocy Q.

C Mosarox ) C s )
+ A

‘ Wmax=0 06/xs ‘

v

‘ Wmin=5000 06/x8 ‘

v

}< t=1..10c

Tak Hi ‘ Wmax=ALn ‘ﬂ—

\ 4

‘ Busig W ‘
v v

Wmin=AlUN ‘ ‘ Busig Wmin ‘

v

‘ Busig Wmax ‘

Tak Hi +

Busig Wmean=
=(Wmax+Wmin)/2

m I

Puc. 6. Anzopumm euznauenna yacmomu 06epmanusa 6axKyymHozo nacocy W.
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Mouarok *
» i=1..2000 mc

k=1..2 KaHan k=1..2 KaHan

‘ Pmax[k]=0 kMa ‘

+ Tak

A\ 4

Hi Tak Hi \ Buaig A[K]=t2[K]-tL[K] \

v

t1[K=0& 13[K=0&

‘ Pmin[k}=100 kMa ‘ ALM>=Pmin[k]+4 kMa AUN<=Pmax[k]-4 kMa
v \ Busi BK]=t3[K]-t2[K] \
| H1]K]=0 mc | ]
| e Clg=l-B |
| (k=1 me | | t1[Kj=i mc | | B[Kj=imc | ¥
+ + \ Busizs D[K|=t5[k]-t4[k] \
‘ t3[k]=1 mc ‘ ‘ t2[K]=0 mc ‘ ‘ t4[k]=0 mc ‘ +
4 ¥ Busia ABCD[K]=
‘ t3[k]=1 mc ‘ ‘ t5[k|=1 mc ‘ =ALk]+B[k]+C[K]+D[K]
| ' |
t4[k]=1 mc v
* Tak Hi
Un<=Pmin[k]+4
4
Hi
t2[K=0& -
Un>=Pmax[k]-4 K ‘ t4[k]; Me ‘
\ t5[k|=0 mc \
\ 12[K]=i mc \ v
* Tak Hi
‘ t3[k];0 Mc ‘ un>=t§Er|1(]i:?k]8:*4 K
| t4[KJ=L mc |
v
t5[k]=1 mc t5[k]=i mc

‘ Pmax[k]=ALN ‘

Puc. 7. Anzopumm eusnauenns mpueanocmi gpaz A, B, C, D maxmie cmokmauus i macaxycy
ma nepioo nyavcayii ABCD.

JUia migTBepKEHHS aJIeKBaTHOCTI po3p00JIeHOT KOHCTPYKIIHHOT cXeMu (puc. 3) 1 aIrOpUTMIB
BUMIPIOBAHb TEXHIYHUX XapaKTEPUCTUK NOUTbHOrO obGnagHaHHs (puc. 4 — 7) Oya0 BHUTOTOBIICHO
MaKeTHHH 3pa30K KOMIUICKTY YCTaTKyBaHHS KOHTPOJIO BaKyyMMETPUYHHX ITapaMeTpiB TOUTEHOTO
obnagHanHs (puc. 8).
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TMeprrit
JaTYHK THCKY

ABTOMAarn3zoOBaHa
CHCTEMA KEPYBaHHA

Jpyruit
JIATIHK THCKY

Jlaryuk BUTpAr MOBITPS Biiok xusnenss

Puc. 8. Makemnuii 3pazok KOMnieKmy yCmamyky8anHa KOHMPOI0 6aKYYyMMEMPUUHUX
napamempie 00i1bHO20 001A0HAHHA.

BucnoBku. B pe3ynbrari mpoBeneHUX OCHIKEHb Oyja OOIpyHTOBaHAa KOHCTPYKIIiMHa
cxema, po3poOJieHl alTOPUTMHU BUMIPIOBAHb TEXHIYHUX XapaKTEPUCTUK MOUTHHOTO OONaJHAHHS 1
BUTOTOBJICHO MAKETHMHM 3pa30K KOMIUIEKTY YCTAaTKyBaHHS KOHTPOJIIO BaKyyMMETPUYHHUX
napameTpiB JOUTBHOTO 00IaHAHHS.
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