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Ximka C., T'omko M., [dpodor I., Cuporiok B. Meroguka i pe3y1bTaTH eKCHePHMEHTAJIBLHHMX /0CJilKeHb
€HeprooIa HOro BidpauiiHoOro 103aTopa CHIIKUX KOPMIB

Orsix Teopidt 03yBaHHS JaB 3MOTY 3alPOITIOHYBATH CXEMY 1 KOHCTPYKIIiIO BiOpaIiifHOro j03aTopa, poOOdHid opraH sSKOro
BUKOHAHUH y BHIJIAII KOHYCa, 10 BCTAHOBJICHUH y HIDKHII YaCTHHI XXKHMBWIBHOTO OyHKepa, Ha CTpYuKHI. Pobounii opran y
CTATUYHOMY PEXHMMI HEepeKprBae BUXIJHY TOPJIOBHHY 1 3amo0irae BUTBHOMY BHTIKaHHIO KopMy. Ilin 4ac ypyxomiieHHS
pobouoro opraHa 3a JOMOMOTOK €JIEKTPOMArHITHOrO BiOpaTopa i MOCTIHOrO MarHiTy moja4a Oyne 37iHCHIOBATHCS 32
PaxyHOK 3MiHH (i3HMKO-MEXaHIYHHX BJIACTHBOCTEH, a caMe 3a PaXyHOK 3MEHIICHHS Koe(illieHTa BHYTPIIIHBOIO TEPTS.
MeTor0 JOCTI/PKeHb € MiATBEPIKCHHS aJeKBATHOCTI PE3YJIbTAaTiB TEOPSTUYHMX IOCITIIDKCHb NMOPIBHSAHHIM IapaMeTpiB
KOJINBaHb, OTPUMAHHUX TEOPETHIHIM CIIOCOOOM.

Jlnst mpoBeeHHS TOCII/UKEHb BiOpamiifHOro AMCKOBOTO J03aTOpa MH PO3POOIIH eKCIEpPHMEHTAIbHY YCTAaHOBKY, Ha SIKiit
nepe0aueHo HasBHICTH 3acO0IB PETryIIOBAaHHS, BUMIPIOBAHHS, peecTpallii, mepeaadi, oOpoOku Ta 30epiranHs iHdopmarii.
YcTaHOBKA OXOIUTIOE arapaTHy CKIAJ0BY i IIporpaMHe 3a0e3MedeHHs.

BiporigHicTh pe3ynabTaTiB TEOPETHYHHUX JOCTIPKEHb, 30KpeMa IIofadi J03aTopa, MOPIBHIOBAIHM 3 EKCIIEPHMEHTAIBHO
OTPHMAHOIO IIOAAYCI0 31 3aJaHMMM 3HAUCHHAMH IIapaMeTpiB 1 PEKHMIB POOOTH, BiIXHICHHS EKCICPHMEHTAIBHO
OTPHIMaHUX 3HaYCHb MO/Iadi BiJl TECOPETUYHHX HE NEPEBUIYIOTh BUMOT, JOITyCTUMUX Ha TOYHICTb IO3YBaHHS.

Busnaueno BaromocTi (akTopiB, IO BIUIMBAIOTH Ha II0AAdy J03aTOPa, 3 BUKOPHCTAaHHSIM METOIMKH BiJICIBHOTO
EKCIIEpUMEHTY. 3 JiarpaMH piBHA 3HAYymIOCTI (HaKTOPiB, BHIIICHUX METOJIOM BHIIAJKOBOrO OajaHCy 3a KpHUTepieM
Crhro/IeHTa, BUIHO, IO (aKTOPH X, X, Ta X4 (BIAMOBITHO KPYTOBHIA 3a30p, YTBOPSHHH TOPIOBHHOIO OyHKepa i poboumm
OpraHoOM, aMIUTITy/Ja KOJHBAaHb 1 KyT BHYTPINIHEOTO TEPTS KOPMY) € 3HAUYIIHMH 3 95 %-BOr0 BiporimHicTio. Brums pemru
(aKTOpiB MaIIO3HATYIIINH.

PiBHAHHS perpecii B pPO3KOIOBAaHOMY BHIJISII JO3BOISE PO3PAXYHKOBHM CIIOCOOOM HAJIANITYBATH MOJMAady JO3yBaHHSI
KOMOIKOpMIB BiOpaIiifHAM J03aTOpOM 32 BHOOPY 3Ha4YEHb PO3TIIHYTHX (PaKTOPIB, SKi JIEKATh B 00IACTI EKCIICPHMEHTY.

Ha ocHOBI piBHSHHS perpecii MoOy/IOBaHO IOBEPXHI BIATYKY 3aJIEKHOCTI, ONU3BKI IO JIHIHHMX, 3 SKHX BHAHO, IO 3a
301BIIeHHS (haKTOPIB 30LTBIIYETHCS MTOIaYa i HABIIAKH.

Kurouosi cioBa: BiOpamniitauii 1o3atop, KpuTepii ontiMizanii, aktop, mopada, AiarpamMa po3CissHHS Pe3yIIbTaTiB.

Khimka S., Hoshko M., Drobot 1., Sirotiuk V. Methods and results of experimental research on energy saving fluid
feeder

Having reviewed the theories of dosage, the authors of the research propose a scheme and design of a vibrating dispenser
with the working body, which is made in the form of a cone, mounted in the lower part of the feed hopper, on the rods. In
the static mode, the working body closes the output neck and prevents the free flow of feed. During the collapse of the
working body with the help of an electromagnetic vibrator and a permanent magnet, the feed will be made by changing the
physical and mechanical properties, namely by reducing the coefficient of internal friction.

The purpose of the research is to confirm the adequacy of the results of theoretical studies by comparing the oscillation
parameters, obtained in a theoretical way.

For the research of the vibrating disk dispenser, we have developed an experimental facility, which provides for the means
of regulation, measurement, registration, transmission, processing and storage of information. The installation covers the
hardware component and the software.

The reliability of the results of theoretical studies, in particular the feeder dosage, was compared to the experimentally
obtained feed with the set values of parameters and modes of operation. Deviations of the experimentally obtained feed
values from the theoretical do not exceed the requirements of the permissible dosage accuracy.

The weights of the factors, influencing the feed of the dispenser, were determined using the screening experiment technique.
The chart of significance of the level of the factors, selected by the Student's random balance method, demonstrates that the
factors xj, x, and x4 (the circular gap formed by the hopper neck and the working body, the oscillation amplitude, and the
internal friction angle of the feed respectively) are significant with 95 % probability. The impact of the other factors is
insignificant.
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The regression equation in its decoded form supplies use of the calculated method to adjust the feed dosage of the
compound feed with a vibrating dispenser by selecting the values of the considered factors that lie within the area of the

experiment.

Basing on the regression equation, the response surfaces of the dependences are close to linear ones, which show that
increase of the factors causes increase of the feed, and vice versa.
Key words: vibration dispenser, optimization criteria, factor, flow, scatterplot.

ITocTtanoBka nmpodiaemu. Ormsiy Teopid m03y-
BaHHsa [1-5; 7; 8; 16-18], npoBeneHuii Hamu, IaB
3MOTy 3alPONOHYBATH CXEMYy 1 KOHCTPYKIiIO BiOpa-
HIKHOTO J103aTOpa, POOOYNN OpraH SIKOr0 BUKOHAHUM
y BHIJISIII KOHyCa, IO BCTAaHOBJICHHWH Yy HIKHIN
YAaCTHHI )KUBUWJIBHOTO OyHKepa, Ha CTpUXkHi. PoOounii
OpraH y CTaTUYHOMY PEXHMI NEPEKPUBAE BUXITHY
TOPJIOBHHY 1 3amo0irae BiIbHOMY BHUTIKaHHIO KOPMY
[11]. Ilin wac ypyxoMmJeHHs poOOYOro oOpraHa 3a
JIOTIOMOT'OK0 ~ €JIEKTPOMArHiTHOro BibpaTtopa 1 mo-
CTIHHOrO MarHITy IoAa4ya 3AiHCHIOBATUMETHCS 3a
PaxyHOK 3MiHM (Pi3UKO-MEXaHIYHUX BJIACTUBOCTEH, a
caMe 3a paxyHOK 3MEHIICHHsS KoedillieHTa BHYT-
pirHboro tepts [14].

[ToTpiObHO MpOBECTH eKCIIEpUMEHTAIbHE JIO0CHTi-
JUKCHHS, SKE€ € KpUTepieM ICTMHHOCTI, MEepeBipUTH
Mpale31aTHICTh 1 MEXi CTiIIKOCTI pOOOTH CHCTEMH.

AHani3 ocTaHHIX aocailxeHb i myOJikauiii.
Y crarri [14] HaBemeHO cmoci®d TEOPETHYHOTO
BHM3HAuYEHHs Mojayi BiOpalliifHoro mosaropa 3 Kpy-
TUJIBHUMHU KOJIMBAHHSAMH poOOUYOro opraHa. ¥ mparsx
[12; 13] HaBeneHO METOAMKY M amapaTHi 3aco0U IS
EKCTIEPUMEHTAIIBHUX JIOCTIIKEHb PEXUMIB pPOOOTH
€HEeproouaJHOro BiOpaliiHOrO J103aTOpa CHIIKUX
KOpMiB. AJle B JIiTepaTypi MU HE 3HAXOIUMO Pe3yilb-
TaTiB EKCHEPUMEHTAIBHUX JOCTIDKEHb BiOpaIiitHux
JI03aTOPIB 13 KPYTUIBHUMH KOJHBAHHSMH POOOUHX
Oprais.

ITocTanoBka 3aBaanHs. IlokazaTn MeTOAUKY i
pe3yabTaTh JIOCTI/KEHh Ta BU3HAYUTH BaroMicTh
(hakTOpiB METOJOM BiJCIBHOTO EKCIEPUMEHTY 1 IX
BIUTMB Ha MOJady J03aTopa Ha mijacTaBi Oaratodax-
TOPHOTO [JIAHOBAHOT'O EKCIIEPUMEHTY.

Buknaxg  ocHoBHoro  marepiany.  [lns
MPOBEJCHHS JAOCII/KEHb BiOpalifHOrO JUCKOBOI'O
JI03aTOpa 3pOo0JIEHO EKCIIEPUMEHTANIbHY YCTAHOBKY,
Ha fKiii mependayeHo HasBHICTh 3aCO0IB perylo-
BaHH, BUMIPIOBAaHHs, peecTpallii, nepenadi, 00podku
Ta 30epiranHa iHpopmawii (puc. 1). YcraHoBka
OXOIUTIOE amapaTHy CKJIAJ0BY YAaCTHHY 1 MpOrpaMHe
3a0e3MeueHHs.

AnaparHa  yactmHa  (puc.2,3)  ekcre-
pPUMEHTAIbHOI YCTAHOBKM BUKOHAHA TaKUM YHHOM,
o 3a0e3nedye KepoBaHy 3MiHY >KOPCTKOCTI CTPHXK-
HS-TOPCIOHA, MOMEHTY 1HEpLii PyXOMOi YacTHHH,
3a30py MDK pOOOYMM OpPraHoM i TOpPJIOBMHOI OYH-
Kepa, aMILTITY/y i 4aCTOTY BUMYILICHUX KOJINBaHb.

JKOpCTKICTh CTPUXKHS PETYII0EMO 3MIHOIO iforo
JOBXXKUHU. MOMEHT iHepuii pyXOMOi YacTUHH 3Mi-
HIOEMO 3a JIOMOMOTOI0 3aMiHHM JHCKa a00 3aMiHOO
OCHOBH JIMCKa Pi3HOI TOBIIMHM [13].

Kpinnennss OyHKepa [03BOJIIE PETYIIOBATU
3a30p MK pOOOYMM OPraHoM, SIKMH JKOPCTKO 3aKpirl-
JICHUH Ha HWKHBOMY KIiHII CTPUXKHS, 1 BUXITHOO
TOPJIOBUHOIO OyHKepa.

Puc. 1. Cxema o THOT YyCTAaHOBKU:
1 — OyHKep; 2 — CTPWIKEHB;
3 — KpyroBa TeJlecKoIliyHa 3aciiHka; 4 — podounii opra;
5 — mUIIiHAPUYHA YacTHHA pOOOUYOro OpraHa;

6 — reHepaTop CUrHAJIIB; 7 — IMiJICHITFOBAY MTOTYKHOCTI
BHXIJJHOTO CHTHAILY; 8§ — IIPUCTPiil 15t 30yKEHHS
(enexTpomardit); 9 — ruata Bxoxy/Buxony USB 6008;
10 — EOM; | — nokayK4nk aMIDTITYAX (Jla3epHa yKaska i
JiHiiika); 12 — maBa4y BUTpaTH (MICTOK 13 TEH30/1aBaiB
Ha THYYKil pecopi);13 — enekTpoHHa Bara

Fig. 1. Scheme of the experimental setup: 1 — bunker;
2 —rod; 3 — circular telescopic shutter; 4 — working body;
5 — cylinder part of the working body;

6 — signal generator; 7 — power amplifier of the output
signal; 8 — device for excitation (electromagnet); 9 —
board I/ O USB 6008; 10 — computer; 11 — amplitude
pointer (laser pointer and ruler); 12 — flow gauge (bridge
of strain gages on flexible spring); 13 — electronic weight



Posgin 2

Puc. 2. [TocnigHa yctaHOBKa: 1 — 103aTOp; 2 — TCH30METPUYHHM JTaBay 1O/1ayi;
3 — reHepaTop CUTHAJIB; 4 — IJIaTa MiICHICHHS CHTHAITY; 5 — 070K BBOIY/BUBOAY iH(popMarii USB 6008;
6 — 6moxk xxuBnenns; 7 — I1K; 8 — akymynsaropHa OaTtapes;
9 — na3zepHUil MPUCTPIil BiTOOPAKCHHS aMILTITYIU KOJHBAaHb

Fig. 2. Experimental installation: 1 — dispenser; 2 — strain gauge feeder;
3 —signal generator; 4 — signal amplification board; 5 — 1/ O circuit board USB 6008;
6 — power supply; 7 — PC; 8 — the rechargeable battery;
9 — laser device for displaying the amplitude of oscillations

i T | % i g

< ol .
Puc. 3. EnemenTu po604o0i yacTUHHU 103aTOpa:
1 — pama; 2 — OyHKep; 3 — poboumii opras; 4 — eIeKTPOMArHiTH; 5 — CTpHKEHb; 6 — MOCTIHHI MarHITH

Fig. 3. Elements of the working part of the dispenser: 1 — frame; 2 — hopper;
3 — working body; 4 — electromagnets; 5 — core; 6 — permanent magnets.
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Puc. 4. Enementu naBaya nozjadi: | — npyKHUIA €IEMEHT;
2 — TeH30METPUYHHH JaBay; 3 — Pe3UCTOPH 3BOPOTHOTO 3B’SI3KY; 4 — OnepariiifHuid i ICHIIoBaY;
5 — JuKepeno KuBJieHHs; 6 — 010K BBOy/BUBOy USB 6008

Fig. 4. Elements of sensor supply: 1 — elastic element; 2 — strain gauge;
3 — feedback resistors; 4 — operational amplifier;
5 — power supply; 6 — board I/ O USB 6008

Takox Ha poOOYOMY JUCKY BCTAHOBJICHUI
«1aBad aMILTTYAn», SIKMH CKIJIQJA€Thesl 3 JIa3epHOi
yKa3ku Ta JniHifiku. [Togavy nozaTopa i piBHOMIpHICTH
BUMIPIOBAJIM 3a JIONIOMOrOI0 JlaBaya BUTPATH, SKHH
CKJIQIA€TBC 3 TEH30/aBadyiB, IO 3aKpiljieHi Ha
THYYKil pecopi 3a MOCTOBOIO CXEMOIO 3 000X OOKiB
pecopw (3Bepx i 3HU3Y), 1 31 30UIBIICHHSIM BUTPATH
nedopMariisi pecopr 3MEHIIYEThCS, 3MEHINYEThCS i
nedopMmariisi TeH30[aBadiB, sKi Yepe3 MiJACHIIOBAY
MOJIA0Th CUTHAN Ha Iiaty BBoay/BuBogxy USB 6008
[15; 19]. KoHTponbHi 3aMipu Mmojiadi MPOBOIWIN 32
JIOIIOMOT'OI0 €JIEKTPOHHOT Bary.

PiBHOMIpHICTB 1 TOJady g03aTOpa BHMIpPIOEMO
3a JIONOMOTOI0 JlaBauya BUTpaTu (puc. 4), sKuil ABIIsE
c00010 MICTOK 3 TEH30/1aBayiB, HAKJICEHWH Ha THYYKii
pecopi [6; 9; 10; 20].

[Monaua mozaTopa BUpakaeTbest y BUILAL [ 14]:

2(R,-R.)
glsing; —cos; - 1gp, ) - cosg,
x2rR, (R, =R, )-(1gp, —1gp,)- p-cose,.

X

1 .
Q=" g(sing, ~cosg, -tg%)-\/

(1)
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ne R, — paniyc OCHOBM, M; @) — CTaTMYHUH KyT
OPUPOJHOrO BIJKOCY CHIIKOTO KOpMY, pam; ¢; —
ObKyde 3HAYEHHS KyTa IUIOIIUHU 3CYBY, paji; f, —
BHCOTA KIIBIIEBOTO 3a30DY, M; ¢; — KYT BHYTPILIIHBOTO
TepTS KOPMY, ICEBIOPO3PIHKEHOr0 BiOpali€ro, pai;
3

p — TYCTHHA CHITKOTO MaTepiairy, Kr/M
BiporinHicTh pe3ynbTaTiB TEOPETHYHHX JOCIHi-
JDKeHb, 30KpeMa Iofadi J103aTopa, BU3HAYEHOI 3a
dbopmymnoro (1), TOpIBHIOBANM 3 EKCIIEPUMCHTAIBHO
OTPUMAHOI0 TMOJa4yel0 31 3aJaHiMH 3HAYCHHSIMHU
napaMeTpiB i pexuMiB pobotu Ha puc. 5 [17].
[lepmM eranom eKCIIepUMEHTAJIBHUX JOCIi-
JOKEHb OyJI0 BH3HAUCHHS BaroMocTi (hakTopiB, IO
BIUIMBAIOTh HA II0Jlady J03aTOpa, 3 BUKOPUCTaHHSIM
METOAMKH BiJICiBHOTO ekcriepumenty [17]. [lepex tum
SIK TIOOYTyBaTH MATPHIIIO BiJICIBHOTO EKCIEPHMEHTY,
3ilicHeHO BUOIp (akTopiB Ta iX piBHIB BapiroBaHHS i
MPOBEICHO KOIyBaHHs 3Hakamu (+) 1 (-) (muB.
Tabum. 1), a kputepiit onTuMizanii — moxaya o3aTopa.



Poznin 2

3HauYeHHS KPUTEPil0 ONTUMI3alii, ofepxaHne Ha
OCHOBI  yCEpelHEHHsI  pPe3yJbTaTiB  TPUPA30BOI
MOBTOPHOCTI MPOBEACHUX JOCHITKEHb, HABEACHO Y
TaOJI. 2 3riIHO 3 PO3POOIEHO MATPHUIIEIO BiJICIBHOTO
eKCTIIepuMeHTY (pHc. 6).

Ha puc. 7 300paxena mgiarpama edQekxTiB,
BHUJIUIGHUX METOJOM BHUIAJKOBOrO OanaHcy 3a
BHU3HAYEHHS BIUIUBY (haKTOPiB HA MPOIEC TO3yBaHHS.
Ils nmiarpaMa fnae HarnggHe YSBIEHHS MPO CTYMiHb
BIIJIUBY KOXKHOTO 3 I1'SITU (DaKTOpPiB Ta AO3BOJISIE BUTI-
JIUTH 3 HUX HAUBIUIMBOBIIII.

3HauymiicTh  BUAUIEHUX  (akTopiB 3a  t-
KpUTEpieEM MOJAHO Y BUIVIAAL AlarpaMu Ha puc. 8.

3 niarpamMu piBHA 3HA4YYIIOCTi (pakTOpiB, BU-
JUICHUX METOJOM BHIIAJKOBOrO OajlaHCy 3a KpH-
TepieM CThbIOZIGHTa, BUJHO, MO (HAKTOPH X|, Xz Ta X4
(BIAMOBIAHO KPYTOBUHM 3a30p, YTBOPEHUH TOpPIIO-
BUHOIO OyHKepa 1 pPoOOYMM OpraHoM, AaMILTITyZa
KOJIMBaHb 1 KyT BHYTPIIIHBOTO TEPTd KOPMY) €
3HaYyImuMHU 3 95 %-Boro BiporiaHicTio. Brimus pemtu
(hakTOpiB € MaJO3HAYYIIIUM.

Jns BU3HAUCHHS B3a€EMO3B’SI3KY MK (hakTOpamMu
Ta KPUTEPIEM ONTUMI3allli MPOBEJCHO MOBHUM TpH-
(bakTOpHMI! TJTAHOBAHUI EKCIIEPUMEHT Ha TPHOX PIBHAX
Tumy 3", Pe3ynbTaTi KOIyBaHHs 3aHECEHO B TA0IL. 3.
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Puc. 5. I'padix mopiBHSIHHS PO3paxyHKOBOI Ta
EKCIICPUMCHTAIBHOI ITOJIavi 3aJISKHO BiJl aMILTITYIU
KOJIMBaHb: H — KpyroBuii 3a30p Mik TOPJIOBUHOIO 1
poboUnM OpraHOM

Fig. 5. Graph of the comparison of calculated and
experimental feed, depending on the amplitude of
oscillations: H — circular gap between the neck
and the working body

Tadauuns 1. dakTopy, 110 BIJIMBAIOTE HA KPUTEPIi onTHMi3anii fo3atopa

Table 1. Factors that affect the optimization criterion of the doser

®akTop Ta HOro MO3HAUYEHHS 1 Piseis axTopis I

X; — KpyroBuii 3a30p /1, M 0,008 0,012

X,— aMIUTITya KOJIUBaHb A, Tpaj 0°40' 3022
X3— KyT HaXWJ1y JUCKa, Ipaj 10 20
X4— KyT IPAPOIHOTO BiKOCY O, Tpay 51 49
X5 — BHCOTa KOpMY B OyHKepi, M 0,2 0,6

Tadauus 2. MaTpuis BiICIBHOTO €KCIEPUMEHTY 31 3HAUCHHSAM KPUTEPII0 ONTUMi3aLii

Table 2. Matrix of sifting out experiment with the value of the optimization criterion

3HayeHHA 3HaueHHA KpUTepito
N9~ X1 X2 X3 Xy Xs KPUTEPII0 ONTHMI3aIli y, onTHMi3amii micst
ey Kr/c KOpPEKTYBaHHS y1, Kr/c

1 - - - - - 0,0125 0,0125

2 + + - + - 0,1182 0,0192

3 + . + + - 0,0240 -0,008

4 - + + - - 0,0602 20,0068

5 - - - + - 0,0145 0,0145

6 + - + - + 0,0260 20,006

7 + + - - - 0,1080 0.009
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Fig. 6. Diagram of dispersion of the results of observations of the levels of factors
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Fig. 7. Diagram of effects of randomly selected balance while determining the factors’ impact
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Fig. 8. Diagram of significance of the factors, selected
by random balance by the Student's criterion
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Poznin 2

Ta6auns 3. Mexi 3MiHN (pakTOpiB Ta iX 3HAYCHHS

Table 3. Limits of change of the factors and their values

PiBens (akTopis
®daxTop HWKHIN HYJIbOBUI BEpXHIil InrepBan E
- 0 +
X;— KpyroBuii 3a30p /4, M 0,08 0,1 0.12 0,02
X,— aMIUTITyla KOJIUBaHb A, Tpan 0°40' 2°00' 3°20' 1°20'
X3— KyT IIPUPOJTHOTO BIJIKOCY @, Tpaj 51 50 49 1

[TpoBiBIIN €KCIIEPUMEHT 1 OTPUMABIIM JOCTIJI-
Hi [JaHi, HepeBipmin iX Ha BIITBOPIOBAHICTb. Y
Pe3yNIbTaTi OTPUMANH PiBHSIHHS
Y =0,067 +0,0169x,+0,3466x,10,00063x3+
+0,0 185x 1X2+0,00046x 1X3+0,0003X2X3-

- 0,00003x,% - 0,0126x,” - 0,004x5%. )

Awnainis PIBHSIHHS 2) nae MiCTaBU

CTBEP/KYBAaTH, 1[0 Ha MPOJYKTUBHICTh HAMOULIBIINIA

BIUIUB MAOTh KPYrOBMH 3a30p Ta aMIUITy7a

konmuBaHb. Hamu Oyno 3miificHeHO mepeBipky Ha

aJICKBAaTHICTh PIBHSIHB perpecii 3a kputepiem dimrepa.

3rigfHoO 3 PIBHAHHAM perpecii MOJOBHHA KOe-

(hIIiEHTIB € 3HAUYIIUMH, A PEIITa MAJIO3HAYYIIUMU. Y

TAaKOMY pasi MOXKHA MEpeiiTH Bil KOJOBAaHUX 3HAYCHBb
(akTOpiB X1, X21 X3 A0 IX HATYpaNbHUX 3HAUCHb:

Y= —4,96 - 1,24.X'1 + 0,19)('2+
+0,66x1x5 - 0,0064x,". (3)
Ha ocHoBi piBHsHHS (2) m0OyI0BaHO MOBEPXHI
Biaryky. llin wac moOynoBM MOBEpXOHb BIATYKY
3MIHIOBQJINCh TUTBKK JBa (PAKTOpH, a TPeTild 3aiu-
IIaBcs PIBHUM HYJIO. J[71s bOrO0 HAMU BHKOPUCTAHO
nporpamue 3abe3neueHHs Statistica 10.0.

BucnoBku. fx cBimyaTh pe3ynbTaTH, HaBEICHI
Ha puc. 5 BIIXUIICHHS eKCIIEPUMEHTAIbHO OTPUMaHUX
3HauYeHb MOJa4i BiJl TEOPETUYHUX HE MEPEBHILYIOThH
BHUMOT, JIOMYCTUMHUX HA TOYHICTh JI03yBaHHSI.

Sk BuaHO 3 puc. 9 — 11, 3anexHocTi OM3bKI 0
TMiHIAHUX, 32 30UIblIeHHS (akTopiB 30UIBLIYETHCS
rmoJjiavya i HaBMaKH.
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Puc. 9. IToepxHi Binryky Q = fih, A)

Fig. 9. The response surfaces Q = f(h, A)
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Puc. 10. IToepxHi Biaryky QO = f(h, o)

Fig. 10. The response surfaces O = f(h, o)
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Puc. 11. IoepxHi Biaryky QO = fi4, o)

Fig. 11. The response surfaces O = f(4, o)
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Poznin 2

PiBusiHHa perpecii (2) y pO3KOIOBAHOMY
BUTJISAL 1a€ 3MOTY BHU3HAUYUTH PO3PaXyHKOBHM CIIO-
coboM Iojauy J03yBaHHsS KOMOIKOpPMIB BiOpamiiHuM
703aTOPOM  MpU  BHOOpI 3HAYECHb  PO3TIIIHYTHX
(akTOpiB, 5Ki JexaTh B 001acTi excriepumenty. O6-
JACTh EKCIEpUMEHTY BHOpaHa Ha MiJACTaBi Modart-
KOBHX JIOCMIJIB, 3 SIKHX BH3HAYaJM, IO MPU 3a30pi,
MEHIIOMY BiJl 2 MM, 1 aMIuliTyAi, mo MeHma 40,
nojaya Maike NPUIUHSIETHCS, IPU KPYTOBOMY 3a30pi
6713bK0 14 MM NMOUMHAETHCS CAMOBUTIKAHHS KOPMY.
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