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BiHHUIBKHIT HAlllOHAILHUN TeXHIYHUI YHIBEpPCUTET

BUMIPIOBAJIbHI IIEPETBOPIOBAYI PIBHSI MOJIOKA 3 TUCKPETHUM
BUXITHUM CHUTI'HAJIOM JJI51 MOJTIOKOITPUMMAJIBHOI KAMEPH
JOIVIBHOI'O ATTAPATA

Y cTarTi po3r/isiHyTO 4Ba BapiaHTa BUMIPIOBA/TbHUX MEPETBOPIOBAYIB PIBHS MOJIOKA 3 ANCKDETHUM BUXIAHUM CUIHAIIOM /15
MOJIOKOMPMIMATIbHOI KaMepH [OITbHOro anaparta. 3a AOMOMOrorn Takux MEPETBOPIOBAYIB MOX/IMBE BUMIPIOBAHHS Pa30BOro yAor0,
MUTTEBOI IHTEHCUBHOCTI MOJIOKOBIAAAY], CEPEAHLOI IHTEHCUBHOCTI MOJIOKOBIAAAY], IHTEHCUBHOCTI MOJIOKOBIAAAYI MPOTArOM MeEPLLINX
TPLOX TPUALSTUCEKYHAHNX YaCOBUX IHTEPBA/IIB BIf M0YaTKY AOIHHS Ta TPUBAJIOCTI Yacy rpurycKky.

KI1t040Bi ¢/10Ba: piBEHb MOJIOKE, MOJIOKOMPUMIMAIIBHA KaMEDE, YITPaB/IiHHS POLECOM [OiHHS, AOIIbHM anapar.
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MEASURING TRANSDUCER OF MILK LEVEL WITH DISCRETE OUTPUT SIGNAL
FOR THE MILK OF THE RECEIVING CHAMBER OF MILKING APPARATUS

In the article two variants of measuring transducers of the level of milk with a discrete output signal for the milk receiving
chamber of the milking machine are considered. With the aid of such transducers, one-time lamb measurements, instantaneous
milk yield intensity, average milk yield intensity, milk yield intensity during the first three thirty-second time intervals from the start
of milking and the length of time of admission are possible. The proposed milk level measuring converters in milk receiving chamber
of a milking machine with a discrete output signal (photoelectric and on the basis of MAE) are intended for use on steady milking
units as part of portable milking machines and provide the necessary precision of the measurement transformation for controlling
the milking process. On the functioning of the measuring transducer, the level of milk in the milk sampling chamber of the milking
machine with a discrete output signal based on the MAE is not affected by the contamination of the milk receiving chamber, but it
has moving parts, which reduces the reliability of its operation. Photoelectric measuring transducer of the milk level in the milk
receiving chamber of the milking machine with a discrete output signal of the moving parts does not have, but its functioning can
be influenced by the contamination of the milk receiving chamber.

Keywords: milk level, milk receiving chamber, milking control, milking apparatus.

BCTVII. BukopucTtanHs TpajWIiiHUX 3acO0IB BHUMIPIOBaHHS KUIBKOCTI PIJMHU JUIsi BHMIipIOBAaHHS
napaMeTpiB MOJIOKOBIiJjiaui, 3al03MYeHUX 3 IHIIMX Trajy3eil, BHSBWIOCS Maloe(eKTHBHUM, OCKUIBKH MpOILEC
MOJIOKOBIJ|JIaui € YHIKaJbHUM, @ TOYHICTh MOJIOKOMIPIB 3aJIe)KHUTh Bijl (hi3MKO-XIMIYHHUX BJIACTHBOCTEH MOJIOKA,
JUHAMIKM MOJIOKOBiAadi, psAAy IHmMUX crernudiuaux 4YnHHUKIB. Haliuacrime ans BUMIproBaHHA mapameTpiB
MOJIOKOBif[1Ja4i BHKOPHCTOBYIOTh KOBIIOBHI BHMIpPIOBAIFHUI IE€pEeTBOpIOBaY ab0 CIeHiani3oBaHi ONTHYHI Ta
KOHIYKTOMETPHYHI NepeTBOpIoBayi. 3a JONOMOror 3aco0iB Ha iX OCHOBI 3a0e3IeuyeThcsi BUMIPIOBAHHS YOO,
TPUBAJIOCTI JOIHHS, IHTEHCHUBHOCTI IIOTOKY MOJIOKa Ta IHIIMX MapameTpiB, sKi HEoOXiaHi aus peamizamii
ONTHMAJIBLHOTO JIOiHHS. AJle BHINEBKa3aHI I€pPeTBOPIOBAYl IpU3HAuYeHI Ui poOOTHM Yy CKJIAAlI CTalliOHApHHUX
JIOUTBHUX YCTAHOBOK y JOUIBHMX 3ajax. BUXoIsuM 3 11bOro, po3poOka HOBHX BHUMIpPIOBAJbHUX IEPETBOPIOBAYIB
napaMeTpiB MOJIOKOBi/IIa4i, OpIEHTOBAHMX Ha BUKOPUCTAHHS y CKJIA/Ii CTIHIOBHX NOUIBHUX YCTAaHOBOK, € BAXKIIMBUM
Ta aKTyalbHUM 3aBJIaHHSM.

AHAJI3 JITEPATYPHUX JUKEPEJL. V pobGoti [1] po3riasHyTO ONTHYHWK BHMipIOBAJIBHUH
MepeTBOPIOBAaY iIHTEHCUBHOCTI MOTOKY MoJioKa. Ipu fioro BUKOpHCTaHHI HEMOXKIIUBO 3a0€3MEUNTH BHCOKY TOYHICTh
BHUMIpPIOBAaHHS YO0 Ta {HIIUX MOXIAHUX MapaMeTpiB BHACHIJOK 3HAYHOTO BIUIMBY HA Pe3yIbTaT BUMIPIOBAHHS HiHH
Ta OynpOaIIOK MOBITPS, SIKI BHHUKAIOTH HA BUXOJI KOJIEKTOpa. BHACTIIOK BUNIAIKOBOTO XapaKkTepy MOSBH IIy3HUPiB
Ta MiHA y MOJIOYHIN JiHIl AOINBHOrO amapara 3HAYHO 30iTBIIYETHCS MOXMOKAa BHMIipPIOBATBHOTO IHEPETBOPEHHS
TPaAMIIMHNX KOHIYKTOMETPHUYHHMX MEpEeTBOPIOBAYiB BHUTpaTH pianHu [2]. Y ONTHYHOTO KOpEINSLiHHOTO
BUTPAaTOMIpYy MOJIOKA, SIKMil NPONOHYeThCs y [3], MOXnOKa BHMIpIOBAaHHS 3HAYHO 301IBLIYETHCS NPH BEIUKHX
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3HAUEHHSAX MOJIOYHOTO TOTOKY Ta NpPW HAsBHOCTI y HbOMY HiHM. lle moB'sI3aHO 3 THUM, IO B3a€MOKOPEIbOBaHI
BUXIZIHI CUTHAJIM PO3TAlllOBAaHMX Ha TEBHIH BiJcTaHi GoTOnpuiiMadiB y MX yMOBax BTpayaroTh MOAIOHICTH. [1pu
BUKOPUCTAaHHI POTALiHHUX BUTpaToMipiB [4] Ansd BUMIpIOBaHHS IHTEHCHBHOCTI MOJIOYHOTO IIOTOKY BHHHKAE
mBHIKE iX 3a0pyAHEHHS MOJOYHHM KaMEHEM, IO TPHU3BOAUTH 10 30iNbIICHHS MOXMOKH Ta BIAMOB, a 3a
JIOTIOMOTOI0 ICHYIOUMX TEXHIYHMX Ta XIMIYHHX 3ac00iB HEMOXIMBO 3a0€3NMEUUTH iX SKICHE IPOMHBaHHS.
BukopucTaHHS YIBTPa3BYKOBHX BHUTPATOMIpiB [5, 6] i1 BHUMIipIOBaHHS IHTEHCHUBHOCTI MOJIOYHOTO IIOTOKY
BHSBIJIOCSH MaJOS(pEeKTHBHUM BHACTIOK 3HAYHOTO 30IMBIICHHS MMOXMOKM BHUMIPIOBAaHHSA IIPH MaIHX IOTOKaX
Moioka. IIIMpoKo po3MOBCIOKEHI KOBIIOBI IEPETBOPIOBAdYi Ta 3aCOOM BHUMIPIOBAHHS KINBKOCTI MOJIOKAa Ha iX
OCHOBI [7, 8] BiAPI3HAIOTHCA HaMIHHICTIO. AJle IPU BUKOPHCTaHHI KOBIIOBUX IEPETBOPIOBAYIB Y/l BU3HAYAETHCS 3
3HAYHOIO JIUCKPETHICTIO, 1[0 YHEMOXKIIMBIIIOE BUCOKOTOUHE BHUMIPIOBaHHS MUTTEBOI IHTEHCHBHOCTI MOJIOKOBIi1ayi,
110 € BYKJIMBHUM JUISI BU3HAYEHHSI MOMEHTY 3HSTTS JIOiJIBHOTO anapaTa.

[NIOCTAHOBKA 3AJAYI. [lns BUKOpUCTaHHS Y IOUILHOMY oOiaaHaHHI OakaHO BHUKOPHCTOBYBATH
0E3KOHTaKTHI BUMIpIOBaJIbHI MEPETBOPIOBAYi, HANPUKIA] (OTOENEKTPHYHI, Y SKUX BiJICYTHI pyxXomi dacTuHH. Lls
oOcTaBMHA 3yMOBJICHA THM, L0 HAsSBHICTh PyXOMHUX YacTHH 3HAYHO IOTIPIIYE SKICTh NPOMHUBKH, BHACITIJOK 4OTO
30UTBITY€eThCA OaKTepialibHa 3aIUTiTHEHICTh MOJIOKa. [IepCreKTHBHUM Ha CTIMJIOBHX IOITBHHX YCTAHOBKAX, SIKi
BUKOPHCTOBYIOTBCS IIPH MPHUB’I3HOMY YTPHMaHHI TBapHH, € BUMIPIOBAaHHS MapaMeTpPiB MOJIOKOBiIadi Ha OCHOBI
MOPITIOHHOTO BUMIpPIOBaHHS PIBHS MOJIOKAa Y MOJIOKOTIPHAMANBHIA KaMepi, 0 3yMOBIIOE€ HEOOXIAHICTh pPO3POOKH
CIICIiali30BaHUX TICPBUHHHUX BHUMIPIOBAJBbHUX TICPETBOPIOBAUIB pIBHA MOJIOKa Ta 3aco0iB BHMIpIOBaHHA i
YIpaBIIiHHS NPOIECOM JOTHHS Ha TX OCHOBI.

PIINEHHA TIPOBJIEMU. Po3srisHeMO KOHCTPYKINIO Ta MPHHIUN Jii MOJOKONPHHAMAIBHOI KaMepH
JIOINIBHOTO amapaTa, CXeMaTH4YHE KpPEeClIeHHs sKOi HaBeJeHo Ha puc. 1. Ilig Ji€lo mynbCyrodoro Bakyymy, KU
YTBOPIOETHCST 32 JIOTIOMOTOIO IIyJIbCATOpPa B JIOIIBHUX CTaKaHaxX, MOJIOKO 3 KOJEKTOpa BCMOKTYETHCS 4Yepe3
MHOBLIUTIOBaY B MOJIOKONIpUIIMaiIbHy KaMepy. Y 1iif Kamepi po3TanioBaHuil IEBHUI MEPBUHHUK BUMIPIOBAIbHUNA
MEPETBOPIOBAY PIBHSI PIMHU Ta 3JIMBHUM €JICKTPOKIanaH. B mporieci J0THHs piBEHb MOJIOKA B MOJIOKOTIPHHMATbHIN
kamepi 30inbuIryeThes. [Ticnst TOoCsATHEHHS EBHOTO PiBHS BiIKPUBAETHCS 3JIMBHUI KilalaH 1 HaKOITMYEHE B Kamepi
MOJIOKO CKHUAAEThCS Y 3arajbHUN MOJOKOIPOBiA. B 3a1e:KHOCTI Bii iIHTEHCHBHOCTI MOJIOKOBIIIa4i BCTAHOBITIOETHCS
PiBEHB, IIPHU SIKOMY 31HCHIOETHCS CKHAHHS MOJIOKA.

ITo3Hauumo uepes SM IUIONy [HA MOJIOKOIpHIMANbHOI Kamepw, ToAi 00'eM 1-i mopuii Mosoka

BU3HAYA€THCA BUPA30OM

Vie =Sy H, s (1)
ne H,, — piBeH» Mos0Ka B KaMepi [epes CKHIAHHM [ -1 HOPIii.
“—
— Monoko [
Bakyym

J10 MOJNIOKOTIPOBOAY |, 1 Bia konexTopa

Puc. 1. CxemaTH4He KpecJaeHHs MOJIOKONPHIIMA/ILHOI KaMepH JOLIbHOTO anapara:
1 — kopryc kKamepH; 2 — 3MBHUM €JICKTPOKJIaNaH; 3 — MHOBLA/UTIOBaY; 4 — pIBEHb MOJIOKA; 5 — BUMIPIOBaJIbHUI
TIepeTBOPIOBaY PiBHS PiJMHU

PazoBuii yniii TBapuHM BU3HAYAETHCSI BUPA30M
NM NM

Ve=Sy Y Hy=> Vs )
i=1

i=1

ne N,, — KinbKicTb MOpLil MOJNIOKA, CKHHYTHX B MOJIOKOIIPOBIZ [POTSATOM OHOTO AOTHHSL.

IIpoTsarom [0iHHA BHMIPIOETBCA MOTOYHUH Yac Ta TPUBAIICTh JOIHHA I, . CepenHIO iHTEHCHBHICTb
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MoJokoBimaui / s BU3HAYAIOTH SIK BiJHOIIEHHS Pa30BOT0 YO 0 TPHBAIOCTI TOTHHS

Ny 1 Ny

|4 1
_ "R _ — 3
[M ____SMZHM:'__ZVMI' ( )
tD tD i=1 tD i=1

[HTEeHCHBHICTS MOJIOKOBia4di MPOTATOM MEPIIUX TPUALSTH CEKYHA IICI MOYAaTKy JOTHHS BU3HAYAETHCS

BHPa30M

v
[, =-_M30 4)

30 T

30
e VM}O_ YAl TBapuUHU Ha TPUIALATIM CEKyHAl MICJIs MOYaTKy MAOIHHS; T30 — YacoBUU I1HTEpBal

TPUBAJTICTIO TPHALATH CEKYHI.
Vit Ha TPUOLATIH CEKYHI Mics MOYaTKy AOTHHS BU3HAYAETHCS 32 BUPA30OM

NM 30

Vo = SM Hypo+ Z Hy, | ®)
i=1

ne H,,, — piBeHb MOIOKa y MOIOKONPHAMATbHIN KaMepi T0TMBHOro anapara Ha TPUALATY CEKyH/Ly MiCIs

nouatky noinasg; N — KUIBKICTh MOBHUX MOPIiH MOJIOKA, 1110 Oyad cOpMOBAHI CTAHOM Ha TPUIIATY CEKYHT,
M30

ITICIISt TOYATKY JOTHHS.
[HTEeHCHBHICTE MOJIOKOBIIIaYi HA MIPOTS31 YACOBOTO IHTEPBAIY BiJ TPHAIATH IO MIICTACCATH CEKYH/ MiCIIs
MOYATKY JOTHHS BU3HAYAETHCS BUPA30M

L. = VM60 — VM30 (6)
60 — T ’
30
e VM 60 - YAiM TBADHHM HA IIICTAECATIH CEKyHIi MiCIIs MOYATKy JOiHHSL.

VY niii Ha micTAECATIH CEKyHII MICIs MOYaTKy JOTHHS BU3HAYAETHCS 32 BUPA30M

N’W(’O
Vieeo =Su | Hueo + ZHMi > ™

i=1
ne H,,, — piBeHb MOJIOKa y MOJOKONPHAMANbHII KamMepi JOIIBHOrO amapara Ha WICTAECATY CEKYHIY

micist mouatky aoinHs; N, o, — KiTbKIiCTh IOBHHX MOPLiii MOJIOKa, 10 Oy chOPMOBaHi CTAHOM Ha IIICTAECATY

CEeKYHJTy MicCIIsl TOYaTKy JOTHHS.
[HTEeHCHBHICTH MOJIOKOBIAIadi MMPOTATOM YaCOBOTO IHTEPBATY Bifl IIICTIECATH O JEB'STHOCTAa CEKYHI MICIIS
MOYATKY JOTHHS BU3HAYAETHCSI BUPA30M

I = VM90 — VM60 (8)
90 — T i
30
ne V), 4, — yaiit TBADHHK HA NEB'STHOCTIN CEKyHI IS OYATKY XOTHHSL.
Vit Ha eB'THOCTI# CeKyH/II MIC/s MOYATKY JOIHHS BU3HAYAETHCS BHPA30M
NM‘)U
- 9
VM‘)O_SM[HM9O+ZHMJ’J, ( )
i=1

ne H Moo — DIBEHb MOJIOKa y MOJIOKONpHIManbHIN Kamepi J0iNbHOTO anaparta Ha JIEB'SHOCTY CEKyHIY

micns mnoyarky noimns; N w90 — KUTBKICTH TIOBHHX TOPIiH MOJIOKa, M0 OyiiM C()OPMOBAHI CTAHOM Ha JIEB'THOCTY

CEKYHJIy TICIIS TIOYaTKy OTHHS.
MuTTeBa IHTCHCUBHICTh MOJIOKOBIIZIaui BU3HAYAETHCS SK MEpINa MOXiHa YO0 3a 9acoM, Jac IudpoBoro
TU(EpEeHIIIIOBaHHS Y [OMY BHUMAIKy 3HAYHO MCHIIHWA, HDX 4Yac, 3a SKHA Yy MOJIOKOIpHAMANBHINA Kamepi

dopmyetsest nopuist Monoka. ITosHaunmo yepes V), 06’em Monoka y kamepi B MOMeHT 4acy f,, a uepe3 V,,, —

00’eM Monoka y Kamepi B MomeHT dacy [f,. Toni Bupa3s, 3a SKMM BM3HAYac€THCA MHTTEBA IHTEHCHUBHICTDH

MOJIOKOBI a4l
1o VeV Su(Hup = Hy)) | (10)
" L=t L=t
ne H,, , H,, — Bianosigxo piBeHs MOJIOKa y Kamepi B MOMEHTH 4acy f, Ta f, . Yac mpuiycky Mosioka

T, BusHauaeTbCs SK dYac MiCsL [OYATKY JOiHHS, 3a sKuWi yniii TBapuHu ckuaB cro rpam. OG'em
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MOJIOKOIIPUIMasIbHOI KaMepH JIOUIBHOTO anapaTa NepeBHIlye 00'eM, SIKUH BIIIOBINAE cTa rpaMaM MOJIOKa, TOOTO

N M= 1. Buxozsuu 3 1poro, 06'eM MOJIOKa, IKMI Bi/INOBifA€ cTa rpaMaM HOro Baru, BU3HAYA€ThHCS BUPA3OM
Virioo = SuH 100 - (11)
ne H,, ,, — piBeHs Mooka y MOOKONpHiiManbHiil KaMmepi, sSIKKif BiANOBiae cTa rpamMaM #oro Barw.

AJNTOpUTM KOHTPOJIFO Yacy IPUIYCKYy MOJIOKa IOJIATaE B HACTymHOMY. YUepe3 ABaALATh CEKYHA MiCIs
MMOYaTKY AOTHHS 3[IHCHIOETHCS BUMIPIOBaHHS 00'€éMy MOJIOKa y MOJIOKOIIpUAMAINTBHIH Kamepi. SKio BuMipsHe y 1eit
MOMEHT 4Yacy 3HadeHHs 00'eMy Mooka binbie a6o opiBHIOE V), 0, BBAKAETHCS, 1O Yac MPUITYCKY BiAMOBiga€
HOpMI.

PosrnsiHemo puc. 2, Ha IKOMy HaBEJEHO CXEMAaTUYHE KPECIEHHS MOJIOKONPUNMAIIbHOT KaMepH A 01IbHOTO

amapaTa 3 BHMIpIOBAJIFHHM II€PETBOPIOBAYEM pIBHA MOJIOKa 3 JUCKPETHHM BUXITHHUM CHTHAJIOM Ha OCHOBI
MarHiToakTuBHUX enemeHTiB (MAE) [9, 10].

<
4 MOHOKOJ
Bakyym N 3
: MAE Ny, 5 = n-\'w
6 MAE N, = My
hf..\[ E
T MAE 1 Ry 7\,____
MAE i~1 —n,
1 Py : H,
2 MAE 3 —n
MAE 2 — N,
MAE 1 —
J, Ho monmokomposoay Bix konexktopa 1\

Puc. 2. CxemaTu4He KpecJieHHSI MOJOKONPUHMAJIbHOI KaMePH I0IJILHOI0 alapaTa 3 BUMipIOBAJIbLHUM
nepeTBOPIOBaYeM PiBHS MOJIOKA 3 JMCKPETHUM BUXiIHUM CMTHAaJ10M HAa ocHoBi MAKE:
1 — xopmyc kamepw; 2 — 3MUBHUH eJIeKTpoKiIanaH; 3 — miHoBigaimoBad; 4 — MAE;
5 — MOTUIaBOK 3 MarHiToOM; 6 — piBeHb MOJIOKA

YV MonokomnpuiiMalbHiil KaMepi, y BepTHKAJIBHOMY HAIpPSIMKY, OIMH 3a OfXHHM posramoBano NV,,, MAE,

SKi SIBJISIIOTH CO0OI0 eneMeHTH Xosa abo MarHiTope3ucropu. B mpoueci J0iHHS, piBeHb MOJIOKa B Kamepi
30UTBIIYETHCS, B PE3yJIbTaTi, MOIJIABOK 3 MArHiTOM 3MIiHIOE CBOE BEPTHUKAIbHE IMOJIOKEHHS y BiAIOBITHOCTI 3
piBHeM wmosioka. Komm neuuit MAE 3Haxonuthcst B Oe3nocepesHiii OJM3bKOCTI BiJf MarHity 3 MOIUIABKOM,
3MIHIOEThCS HOro BuXifgHuii curHain. Buxiani napamerpu ycix MAE 3a JonoMoror BiJIOBIIHUX MEPETBOPIOBAYIB

TpaHchOpMyIOThCs y Joriuni piBHi. fkuio [-ii MAE akTuBOBaHMil, TO Ha BHXOAi A, [-ro mepeTBOpIOBaYa
3’ABISIETBCS. PIBEHBb JIOTIYHO! OJWHMIL, B MPOTWICKHOMY BHIIQAKY — PIBEHb JIOTIYHOTO HYIL. Takum UYHHOM,
JOTIYHAMH PIBHSAMH BUXIIHHX CHTHAJIB TEPETBOPIOBAYIB  /; — My yTBOPIOETHCA KO N, , sxuii mae N,,,
PO3psilliB, 3HAYEHHS SKOTO BU3HA4Ya€ BEPTHKAJbHE IIOJIOXKEHHs IOIUIABKA 3 MAarHiTOM, HW)KHS TPaHHI SIKOTO
30iraeThcs 3 piBHEM MOJOKa Yy MOJOKOTpHIMaNbHIN Kamepi. PosristHemo puc. 3, Ha SKOMYy HaBEJEHO BapiaHTH
B3aeMHOTO po3ramryBaHHs MAE Ta moruraBka 3 Maraitom.

o~y =0 T t’m:% g Py >IL‘,>hZJ
MAE i+1 7 MAE i+1 m MAE i+1 m
h, m MAE i m M MAE i W - MAE i £,
MAE i-1 MAE i-1 MAE i-1
a) o) 6)

Puc. 3. Bapiantn B3aemHoro posramysanns MAE Ta nomiaBka 3 Mmarairom
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Mupuna gytmuBoi 3081 MAE Ta TOBImMHA KiNBIIEBOTO MAarHITY piBHI MiX COOOIO Ta JOPiBHIOIOTH hLM
(puc. 2). KoHcrpykTHBHI mapamerpu KinbleBoro marHity Ta MAE 3a0e3nedeHi Takumu, IO NPU HYJIHOBOMY

3Mimenni [ 1y HIWKHBOI TPaHMIIi MarHiTy BiIHOCHO HMXKHBOI IpaHHli 4yTnuBOi 30mHM [-ro MAE (puc. 3, a),

n_,=0, n=1, n, =0, swo [, = LM/2 (puc. 3, 6), o n_, =0, n,=1, n, =1, xom

1 1
hoyy >0, >h,, /2 (puc. 3,6), 10 n,_, =0, n, =0, n,, =1. Buxonsuu uporo, pisess j -i nmopuii Monoka y

MOHOKOHpPIfIMaIII;HifI KaMepi JO1TBHOTO arnapara BU3HA4Ya€TbCA BUPA30OM

Ny

(kLM —l)hLM, z n, =1 (12)

i=1

HM/ 1 Ny
(kNM - 5] Ppags Z n=2,
i=1

ne k 11y — HoMep Oity koxy N, , SKHil 3HAXOJUTECS B CTaHi JOTIYHOI OJXMHMUII, KOJIH B aKTHBHOMY CTaHi

3HAXOAUTHCs Tibku oauH MAE; Kk,,, — HOoMep Toro 3 aBox Gitie koxy N,,,, 10 3HAXOATHCS B CTaHi JOriYHOT

OIIMHMIII TIPY aKTHBHOMY cTaHi 1BoX MAE, sxuif Mae MeHIIIe 3HaUYCHHS.

Le#t BuMipIOBaNBEHUI TEpPEeTBOPIOBAY MOXKHA PO3TILINATH K aHAIOTO-IU(PPOBHI IMEpeTBOPIOBAY PiBHSI
MOJIOKa y MOJOKOIpUIMAaNbHIAH Kamepi moinmepHOro amapara. Sk ciimye 3 Bupasy (12), BenmuunHa KBaHTY
MEPETBOPEHHSI BU3HAYAETHCS BUPA3OM

LT (13)
2

Sk Bigomo [11, 12], MakcumanbHe 3Ha4YeHHS NOXWOKK KBaHTyBaHHS AL[Il BU3HAuYa€eThCA K MOIYIb
MOJIOBUHU HOMIHAJILHOTO KBaHTa TMEPETBOPCHHsS. Buxomsyu 3 I1Or0, MAaKCHMaJbHE 3HAYCHHS MOXUOKH
KBaHTYBaHHS IIHOTO IIEPETBOPIOBaYa BU3HAYAETHCS BHPA30M

9 =

h
A=A T (14)
LM K 2 4
OCHOBHOIO TIEpPEBarol0 po3rTHYTOT0 NEePeTBOpIoBaya € Te, IO SKICTh IPOMHUBKH JOTIBHOTO 00JIaIHAHHS
MPaKTUYHO HE BIUIUBAE Ha HOTO XapaKTepUCTUKH.
PosrnsHeMo cxemaTtn4He KpeciIeHHS (OTOETEKTPHYHOIO BUMIPIOBATHHOTO NEPETBOPIOBAaYa PIBHS MOJIOKA
Yy MOJIOKOTIpUHMaJIbHINH KaMepi AOUIBHOro anapara 3 JUCKPETHHM BUXIAHUM curHaioMm [13, 14], ske HaBeJeHO Ha

puc. 4. Y MonokonpuiMaibHii KaMepi, B TepPMETHYHHX IIPO30PHUX TPYOKax, y BEPTUKAILHOMY HANPSMKY, OJMH 32

oIHMM po3TaioBaHo /N, ,. iH)pauepBOHMX CBITIOAIOAIB Ta HOTOTPAH3UCTOPIB.

-
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Puc. 4. CxemaTHyHe Kpec/leHHf MOJIOKONPHAMAJIbHOI KaMepH JOLIBHOIO amapara 3
(oroenekTpHYHUM BUMIPIOBAJILHUM NEPETBOPIOBAYEM PIBHS MOJIOKA 3 IMCKPETHHM BUXIJIHUM CHTHAJIOM:
1 — Kopmyc KamepH; 2 — 3ITUBHUI €JIEKTPOKIIanaH; 3 — MiHOBiAII0BaY; 4 — iH(payepBOHI BUIIPOMiHIOBaYi;
5 — ¢oToTpaH3UCTOPH, IO MPALIOIOTH B KIIFOYOBOMY PEXUMI; 6 — piBEHb MOJIOKA
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Ilpn 30imblIeHH] pPiBHA MOJOKa y Kamepi B Mpoleci IOTHHS, BiOYBa€TbCs IEPEKPHUTTS MOJOKOM
¢dorouyTauBoro mapy (hOTOTPaH3UCTOPIB, B PE3yJbTaTi MOTIK iH()PAaYepBOHOTO BHUIIPOMIHIOBAHHS Ha HBHOTO HE
moragae. GoTOTPaH3UCTOPH TPALIOIOTh y KIIOYOBOMY PEKHMIi, CXEMOTEXHIYHO, TPAH3UCTOPHI KIIFOYi HAa OCHOBI
(oTOTpaH3WCTOPIB peayizoBaHi Tak, MO0 NPW TIOMaJaHHI Ha iX (OTOUYTIMBHI MIap TEBHOTO TIOTOKY
iH(ppadepBOHOTO0 BUIPOMIHIOBaHHS, Ha BUXOJI TPAH3UCTOPHOTO KIFO4Ya (OPMYETHCSA PiBEHB JIOTIYHOTO HYJISA, B
MPOTHIISKHOMY BHIIQJKY — PiBeHB JIOTi4HOI oamHUMI [15]. BinmoBigHO, Ha BUXOII THX TPAaH3UCTOPHHUX KITIOYIB,
(OTOTPaH3UCTOPH SIKUX 3aKPHUTI MOJIOKOM, TIPHCYTHI PiBHI JIOTI9HOI OAWHUII, HA BUXO/I YCIX 1HIUX KITIOYiB — PiBHI
JIOTIYHOTO HYJIS.

Buxinni curHagM TPaH3MCTOPHHX KIKOYIB YTBOPIOKOTE PO3PAM 7, — My BHXIIHOTO KOy N, , sxuii

Mae NLF pO3p$IJliB 1 3HAYEHHS SKOI0 BHM3HAYAE piBeHL Moyoka. Posrisaemo puc. 5, Ha 4KOMY HaBCACHO

po3TamnryBaHHs (POTOTPAH3UCTOPIB y MOJIOKONPUHMAIBHIN KamMepi TOITFHOTO amapara.
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Puc. 5. Po3ramnyBanHsi pOTOTPAH3UCTOPIB Y MOJIOKONIPUIHMAJIBbHINA KaMepi

doToTpaH3ucTOpU T1 , T2 LT N,, MAioTh Jiamerp (oTouyTnUBOrO IMmApy dTK, B1ICTaHb B1Jl HUYKHBOI
rpaHuni (GOTOYYTIMBOTO IMapy IMEpHmIoro 3 HU3y (OTOTpaH3HCTOpa T1 0 JHAa MOJIOKONPUHMAIbHOI KaMepHu

JIOPIBHIOE dTK / 2 . CXeMOTEXHI4HO, TPAH3UCTOPHI KIIFOYi HA OCHOBI (POTOTPAH3UCTOPIB peali3oBaHi Tak, 110 3MiHa

BHXIJTHOTO CTaHy KJIFOYa 3 JOT1YHOTO HYJIS B JIOT1YHY OJUHUIKO BiJI0OYBAa€ThCS MPH 3MCHIICHHI CBITIIOBOTO MOTOKY B
JIBa paszu, TOOTO KOJM BIACTaHb BiJ PIBHA MOJIOKA 1O HIDKHBOI rpaHHi (orouyriamBoro mapy Oyab-sKoro 3

(hOTOTPAH3UCTOPIB JTOPIBHIOE dTK / 2 [16]. Y uboMy BHNAAKy piBeHb J -i MOpIi MOJNOKA Y MOJOKONpPHIAMATbHIH

KaMCpi BU3HAYA€THCA BUPA3OM
Ny

- . 15
H,, = dTKZni (15)
i=1
Lle#t mepeTBOprOBaY TAaKOXXK MOXHA PO3MIAAATH SK aHAJIOrO-IM(PPOBHH IIEPETBOPIOBAY PIiBHA MOJOKA.
BenmunHa HOMIHATBHOTO KBaHTa MEPETBOPEHHS, SIKUI € MIHIMAJBHIM IPHPOCTOM PiBHS, NMPH SIKOMY 3MIHIOETHCS
BHXITHUH KOJ, BU3HAYAETHCSA BUPA30OM

International Scientific-technical journal
«MEASURING AND COMPUTING DEVICES IN TECHNOLOGICAL PROCESSES» 2018, Issue 2

20



Miricnapoonuii HayKo8o-mexHiuHUIL HCYPHAT
«BUMIPIOBAJIbHA TA OB4YUCITIOBAJIbHA TEXHIKA B TEXHOJIOMNYHUX NMPOLJECAX»
ISSN 2219-9365

Gre =dp (16)
MaxkcumaipHe 3HAYE€HHS HOXI/IGKH KBaHTYBaHHA (bOTOGHeKTpI/IqHOFO MEepEeTBOproBaya piBHH MOJIOKa 'y
MOJIOKONIPUIMAJIbHIN KaMepi JOTIbHOro anapara 3 JUCKPETHMM BUXiIHUM CUTHAJIOM BU3HAYAETHCA BUPA30M

A dpe (17)
LF K 2 2
3a J0MOMOro0 PO3IJISIHYTUX BHMIPIOBAIBHUX IEPETBOPIOBAYIB PIBHS MOJIOKA 3 JAMCKPETHHM BHXITHHM
CUTHAJIOM, PpAa30BHil YIiil TBapuUHH, CEpPEIHS IHTCHCHUBHICTH MOJIOKOBi/Iadi, IHTCHCHUBHICTH MOJIOKOBIAIAYi
NPOTATOM HEPIIMX TPUALSATH CEKYHJ MICJIs IMOYaTKy JOTHHS, IHTEHCHBHICTh MOJIOKOBiJJIaui MPOTATOM 4YacOBOTO
IHTepBATY BiJ TPUIIATH IO IMICTICCATH CEKYH] IMICNS MMOYATKY JOTHHS, IHTCHCUBHICTh MOJIOKOBIIIaui MPOTITOM
4acoBOr0 IHTEpBaJy BIJ LIICTAECSATH IO JEB'STHOCTA CEKYHJ IICIs IOYaTKy AOTHHS, MUTTEBA IHTEHCHUBHICTD
MOJIOKOBI/I/Iadi, 9ac MPHUITYCKy MOJIOKa, BU3HAYAIOThCS 3a Bupasamu (1)—(11).
BUCHOBKU. 3amporoHoBaHI BUMIpIOBajJbHI IEPETBOPIOBAaYl PIiBHA MOJIOKA Y MOJOKOIPHUIAMATBHIH
KaMepi JOiTBHOTO amapaTa 3 TUCKPETHUM BHXIJTHUM CHTHaJIOM ((oToenekTpuuHuii Ta Ha ocHOBI MAE), mpu3nadeHi
JUISl BAKOPHUCTAHHS Ha CTIHIOBHX JOIIBHAX YCTAaHOBKAaX y CKJaJi IEPEHOCHHX JOIIBHMX amapariB Ta 3a0e3MeUyoTh
HEOOXiHY TOYHICTh BHUMIpPIOBAJHHOTO IEPETBOPEHHS IS YIPABIIHHA TporecoM noiHHA. Ha QyHKIioHyBaHHA
BUMIPIOBAJILHOTO IIEPETBOPIOBAaYA PiBHS MOJIOKA y MOJIOKONPUHMANIBHIA KaMepi AOIMTBHOTO armapaTa 3 JUCKPETHUM
BUXIZIHUM cUTHa/IoM Ha ocHOBI MAE He BIuMBae 3a0pyIHEHICTh MOJIOKONIPUHMAJIBLHOT KaMepH, aje BiH Mae pyxoMi
YaCTHHH, 110 3MEHIIIY€e HalilHICTh Horo poooTH. DOTOENEKTPUYHUI BUMIPIOBAIBHUI IEPETBOPIOBAY PiBHS MOJIOKA
Y MOJIOKOTIpHIMaJIbHIN KaMepi JI0TIbHOTro arnapara 3 JUCKPETHUM BHUXITHUM CHI'HAJIOM PYXOMHX YaCTUH HE Mae, ajie
Ha Horo (yHKIiIOHYBaHHs MO BIUTUBATH 3a0pyJHEHICTh MOJIOKOTIPHHMAIILHOT KaMepH.
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