gl

o Ne2
2017

YK 004.92:621.357:614.8
DOI 10.23947/2541-9129-2017-2-23-33

MOIEJIUPOBAHUE DOPEKTUBHOCTHU
MPOCTEHMIUEIO JIOKAJILHOI'O
SJIEKTPO-YJOBHUTEJISI ASPO30JIEN U3
T'AJJbBAHUYECKOMN BAHHBI

B. H. I'apuwun, C. E. I'epacvkosa,

A. P. Jlebeoes, /I. I'. 'naokoea

JloHCKOM ToCcy1apCTBEHHBIN TEXHUUYECKUH YHUBEPCUTET,
r. PocToB-na-/lony, Poccuiickas ®enepanus

vi_garshin@mail.ru,
super.donkaf2016 @yandex.ru
alex_diplom@mail.ru,
darya.gladkova.92@mail.ru

Cratbsa IIOCBJAIIICHA MOACIIUPOBAHUIO
HpOCTCfIHJCFO OJIEMCHTAPHOI'O0 3BC€HA JIOKAJIBHOI'O
OJICKTPOYJIOBUTEIIA KaricJjib SJICKTPOJINTA,

BI)I6paCI)IBaeMOFO U3 TaJIbBAaHHYECKOWl BaHHHI B
mnmponecce METATNINYCCKUX

neTanei.

XPOMUPOBaHHUS
MopenupoBanue ¢ IPUMEHEHUEM
PErpecCMOHHOrO aHallM3a BBIABISET Hambosee
CYIICCTBCHHBIC q)aKTOpBI TEXHOJIOTHYCCKOT'O
npoiiecca, Mo3BoJisAeT pa3padorars dPPeKTHBHbIC
MOZIETTH HaJMOBEPXHOCTHBIX JIEKTPOYIOBUTEINCH
KaleJIbHOTO YHOCA M OIPEACTUTh ONTHMAJIbHOE
COOTHOUICHUE MEXKTy KOHCTPYKTHBHBIMHU

napaMeTpamMH U PeKUMOM 3JIEKTPOYIIaBIMBaHUA.

KiroueBbie ci10oBa: a’po30ib, TalbBAHUYECKOE
MIPOU3BOJICTBO, KalleJdbHBI YHOC, 3JIEKTPOJIHUT,
YIIOBUTEIb, PETPECCUOHHBIN aHAIN3.

BBenenue. ["anbBaHMYECKOE MTPOU3BOJCTBO
OTHOCHUTCSI K HanboJiee BpEIHBIM ITPOU3BOACTBAM
M0 BO3JCWCTBHIO Kak Ha OpraHu3M paboOTHHKA,
TaK W Ha OKpyxkaromyio cpeny. KanenbHbie
a’p030JIM, BO3HUKAIOIINE B 3JIEKTPOXUMHUUYECKUX
npoiieccax HaHECEHUS rajJbBaHUYECKUX
MOKPBITHI, KakK TMPaBWJIO, COJEPKAT BEIIECTBA,
HMEIOIIME BRICOKHE KJIACChl OrmacHocTH [1].

NmeeTcss mienplii pAl TEXHUYECKUX PEIICHUH,
HaIlpaBJICHHBIX Ha IOBBIIIICHUE OE30MMaCHOCTH M
HKOJOTUYHOCTH TaJibBAHUYECKOTI'O MPOU3BOICTBA,
OJTHaKO OOJIBIIMHCTBO MPOOJIEM B 3TOM OTpaciu, B
YaCTHOCTH, npobiema obecrieyeHust
0€30MacHOCTH BO3IYIIHOW cpenbl pabodeil 30HBI

B TaJdbBAaHMYCCKHUX ILIfXax, A0 HaACTOAIICTO
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The article considers modelling of the simplest
elementary link of a local electronic collector of
drops of electrolyte, ejected from a galvanic
bath in the process of chrome plating of metal
parts. Modeling with the use of regression
analysis reveals the most significant factors of
the technological process and contributes to the
development of effective models of above-
surface electronic  collectors of droplet
entrainment and to determination of the optimal
ratio between the design parameters and the
mode of electronic collection.

Keywords: Aerosol,
droplet entrainment,
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Introduction. Electroplating industry is one
of the most harmful industries according to the
impact on the organism of the worker and on
the environment. Drop aerosols occurring in the
electrochemical process of plating, as a rule,
contain substances of high hazard classes [1].

There are a number of technical solutions
aimed at improving the security and
sustainability of electroplating. However, most
of the problems in this industry, in particular,
the problem of ensuring the safety of air
area in

environment of the working
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CUCTE ﬂ‘_ﬂz

BPEMCHH HC IOJIy4YnJia OAHO3HAYHOI'O PCIICHUA.
Oco0byto MIPEACTABIISIIOT
rajlbBaHMYECKUE TIPOIECCHI, B KOTOPBIX B CHITY
TEXHOJIOTUIECKUX TpeOoBaHUI

AJIEKTPOJIUTA

OITIaCHOCTb

NMECTCA
2]. K
HaCTO}IH_[eMy BpeMeHI/I O KallCJIbHOM BBIGpOCG B

OTKPBITOE  3EpKaJIo

rajbBaHUYECKOM MIPOU3BOJICTBE HaKOIIJICH
oOmmpHbI Matepuan [3, 4] u pa3paboTaHbl
HOBBIE MOJIe3Hble Mojenu [5]. Tak, Hampumep, B
KOHCTPYKIIUH [6] I
3 PEKTUBHOCTH  YIaBIMBAHUS
tepmoauddy3uonnbiii ddpdexr, B padore [7] B

Ka4yeCTBEC JOIIOJIHUTCIIBHOI'O CpeacTBa

ITOBBIIICHUA
HCITIOJIB30BaJICA

yBenmu4eHus:  APQPEKTUBHOCTH  HCIOJIB3YETCS
aKycThka, a B pabote [8] mis onTUMH3AIUN
CHUCTEMBI yJIaBIMBaHUSA raJibBaHUYECKUX
a’po30JIEH MpeIaracTcs TOMOIHUTD €€ CUCTEMOU
yrpaBieHusT (OPMUPOBAHHEM  JTUHAMHYECKON
MICHBI.

YcerpolicTBa M CUCTEMBI HAJIMOBEPXHOCTHOTO
3JIEKTPOYJIaBIUBAHUS

a’po30Jied, B KOTOPHIX YJIaBIMBAaHUE KalelbHOTO

TraJJbBAaHNYCCKUX

YHOCA OCYIIECTBISIETCS B HEMOCPEACTBCHHOMN
OJIM30CTH K MOBEPXHOCTH 3€pKaja JIEKTPOJIUTA C
MOMOIIBIO  AJNEKTPUYECKOTO  TOJSI,  SIBJISTFOTCS
HaI/I6OJIee NEPCICKTUBHLIMUA B PCUHICHUHA 3TOU
npoOemsl [6].

[TonontHeHre MHOOPMAITMOHHOTO 0OECTICUCHHMS
10 ATOMY BOIIPOCY, a TaK e, 00ecreueHrne HOBBIX
KOHCTPYKTUBHBIX PEIICHUH 10 TPEOIOJICHHIO
DKCIUTyaTallMOHHBIX  TPYIHOCTEH,

I[OGI/ITBC}I SHAYUTCJIBHOI'O YCIICXa B OKOJIOru3anuu

IIO3BOJIACT

TaJIbBAHUYCCKOTO ITPOU3BOACTBA.

IlocranoBka JKCIEPUMEHTA "
Mo/leJINpOBaHuUe. MonenupoBanue
3 PEKTUBHOCTH SIEKTPOYIABINBAIOIICH SYCUKH
OBbLJIO  BBIMOJIHEHO METOAOM  IUTAHUPOBAHMS
3KcrepuMenTa [9].

B pe3yJibTaTe HCCIIEIOBAHU I ObLIa
paspaboTana METOJUKA WU3MEpPEHUS

AIIEKTPUUYECKOTO 3apsia Kameib, 00pa3yIoIHuXcs
IpU pa3pbIBE OJUHOYHOTO 6apOOTaXKHOTO My3BIPS
Ha 1noBepxHocTu oanekrposuta [10]. [lanHas
METOAMKA MO3BOJISIET MOJIYYUTh BEIMUYUHY 3apsaaa
KaIuIi B QYHKIIUHU OT €€ JUaMeTpa.

HNcxons w3 mNONYy4YEHHOM BEJIMYMHBI 3apsiaa

and Natural Systems 4 2017

electroplating shops has not received a clear

solution. Electroplating processes are of
particular danger as due to technological
requirements there is an open mirror of the
electrolyte [2]. Now a lot of information about
drop ejection in the galvanic plant have been
accumulated [3, 4] and new useful models have
been developed [5]. For example, in the
construction [6] to increase capture efficiency
the thermodiffusion effect was used, in the
process of work [7] acoustics is used as an

increasing  the
the work [8] for

optimization of the system for galvanic aerosols

additional means of

effectiveness, and in
capture the control system for dynamic foam
development is proposed as a supplement.

Devices and systems of above-surface
electronic capture of galvanic aerosols, in
which the collection of droplet entrainment is in
close proximity to the mirror surface of the
electrolyte using an electric field, are the most
promising solutions to this problem [6].

The completion of information provision on
this issue, as well as, providing new design
solutions to overcome operational constraints,
makes it possible to achieve considerable
success in the greening of electroplating.

Experiment and modeling. Efficiency
modeling of electro capturing cells was
performed by the method of experiment
planning [9].

As a result of this research the authors have
developed a method of measuring the electric
charge of drops formed by the breakup of a
single bubble on the surface of the electrolyte
[10].
magnitude of the charge of a drop as a function

This technique allows obtaining the

http://bps-journal.ru/
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Kalid, TOSBJISETCS BO3MOXHOCTh pPacCUUTaTh
OCHOBHbIE napaMmeTphbl MPOCTEHIINX
JJEKTPOYJIaBIMBAIOIINX CHCTEM, BBITOJIHEHHBIX B
BUJE TMapaJJICNbHBIX IJIOCKHX JJIEKTPOJIOB C

YepeayoLencs oJISIPHOCTHIO.

Haubonee mpocroil MeTon — ompeneneHus
3QPEKTUBHOCTH  JAHHBIX  YCTPOHCTB  —
"TpaeKTOpHBIA  METOJ", 3aKJIIOYAIOUIUiiCs B

ONpE/IETICHUN TPACKTOPUH JABUKEHUSI OTACIIbHON
Kaluli C 3aJaHHBIMH pa3MepaMH, Maccod |
HavaJbLHOU CKOPOCTHIO, JIBUOKYIIIEHCS B
AJICKTPUYECKOM  TOJIe,  CO3IaHHOM  MEXKIY
IJIAaCTUHAMMU.
[Mpubmmxkasicp K

pealbHBIM  YCIIOBUSIM

TaJIbBAHUYECKON BaHHBI, T.€. YYHUTHIBas TMpHU
MOJICJIMPOBAHUU TIpOLIEcca SJIEKTPOYIABIUBAHUS
HaJU4Yhe OJHOBPEMEHHO HECKOJIbKUX Kareib
pa3Horo IraMeTpa, CIIEI0BAJIO HaWTH
3aBUCUMOCThH 3apsja Kamelb OT HuX pa3Mepa.
VYka3zaHHas 3aBUCUMOCTh Oblla HaijJeHa IyTeM
CTATUCTUYECKONH OOpabOTKM MacCHMBOB JTaHHBIX
3apsAna W JAWMAMETpOB Kamenb. B pesynbTaTte
MoJlydeHa CTereHHas (YHKIHUS BHJIA q:arb,
KOTOpasi TMpUHATA B KAueCTBE OCHOBBI JUIs
CTaTUCTUYECKOro MoaenupoBanus [11, 12].
[TepBoHauabHO HJIS MOJECIUPOBAHHS ObLIA
MPUHSATA TOPU3OHTAIIbHAS JIEKTPOYJIaBIUBAIOIIAS
syeiika. B KkadecTBe HCXOMHBIX MAHHBIX OBLIO
NPUHATO, YTO B TPOCTPAHCTBO MEXKIY JBYMS
BEPTUKAIBHO  PACIOJOKEHHBIMA  TJIOCKUMHU
ANIEKTPOJIaMU TOCTYMAeT MACCUB JIBHXKYIIUXCS
TOPU3OHTAIILHO Karellb CIy4alHOro JuaMerpa co
CIIy4aifHBIMU HaYaTbHBIMU KOOPJIMHATAMHU.
HcxogHoe 4umcio Kameiab 3aJaBajoch B
npenenax ot 50 mo 200, HavanbHas CKOPOCTh
Kaneiab MNPUHUMAIACh PABHOM  YCPEIHEHHOMH
CKOPOCTH BEHTWJIsAMOHHOTO moTtoka — 0,03 —
0,15 m/c. HanmpsykeHHOCTh AJIEKTPUYECKOTO TTOJIS
MEXAy IUIaCTHHAMHU BapbUPOBAIM B TIpejaeiax
1-10° 5510° B/™m. s
HaIpsSOKEHHOCTH TIOJIT  OBUIO  MPETyCMOTPEHO

OTpaHMYEHUE HAIMPSHKEHHOCTHIO MPOOO0SI CyXOro

3HA4YCHUA

Bos3yxa npu E = 3-10° B/m. Tlpu MoaenupoBanun
BEJIMYMHA 3apsia Karii ONpeessiiach NCXOAs U3

of its diameter.

Basing on the charge magnitude of a drop, it
is possible to calculate the main parameters of
the simplest electro capturing systems, made as
parallel flat electrodes with alternating polarity.

The simplest method of effectiveness
determining of the devices is "trajectory
method", which means the determination of an
individual drop trajectory with desired size,
weight and initial velocity, moving in an
electric field created between the plates.

Approaching the real conditions of the
galvanic bath, i.e. taking into account in the
simulation of the electro capturing process the
simultaneous presence of a few drops of
different diameters, it was necessary to find the
dependence of drops charges on their size. This
dependence was found by statistical processing
of the data about charges and diameters of the
drops. The result is a power function of the
form g=ar®, which is accepted as the basis for
the statistical modeling [11, 12].

Initially, electro capturing horizontal cell
was used for modeling. It was accepted that an
array of horizontally moving drops of random
diameter with random initial coordinates are
entering the space between the two vertically
spaced flat electrodes.

The initial number of drops was set in the
range from 50 to 200, the initial velocity of the
drops was taken equal to the average speed of
the ventilation flow — 0.03 — 0.15 m/s. The
electric field intensity between the plates varied
in the range of 1.10° + 5,5-10° VV/m. For electric
field intensity values the limitation of the
breakdown field intensity of dry air at £ = 3-10°
V/m was set. At the simulation the magnitude
of the drop charge was determined from the
above mentioned dependence g=ar®, obtained
by statistical processing of the array of

NpHBeNcHHOW  BUNG  3amMCHMOCTH  g=ar’, exper_lrpental data with high correlation
NOJYYeHHOM TpPHU CTAaTUCTUYECKOH 00paboTke coefficient [4].
s
http://bps-journal.ru/ " 25




MaccuBa OIIBITHBIX JaHHBIX C BBICOKUM
koa(durmenTom Koppesuu [4].

Xapaktep JABIKCHHS Karelb HaOJIroJaid 110
HECKOJIBKUM TpaekTopusMm (puc. 1), KoTopbie
BBIBOAMJINCH Ha dKpaH aucruies. OIHOBPEMEHHO
pacCUUTbIBAIACh )41

BBIBOJUWJIACH HA  DOKpaH

rpaduueckas CyMMapHOM

3¢ (GEeKTUBHOCTH yJIaBIUBAHUS Kanelb B QYHKIIUU

3aBUCHUMOCTD

HavyaJIbHON KOOpAWHATHI (pHC. 2).

CymmapHas 3(PeKTUBHOCTD OMpeaessiach Mo
dbopmyre:

I]:(mO'rnnpox)/mO

re Mo — Macca BceX Kamellb MaccuBa (Bcex
KareJb, TOMAaBIINX B AJIEKTPUUECKOE TTOJTIE MEXKTY
3JIEKTPOJIaAMH ),
MOTIABINNX HA AIEKTPO/IBI.

Mupox Macca Kalellb, HE

The nature of drops motion was observed on

several trajectories (Fig. 1), which were
displayed on the display screen. At the same
time the graphical dependence of the total
capture efficiency of drops in function of the
initial  coordinates were calculated and
displayed on the screen (Fig. 2).

The total efficiency is determined by the
formula:

0=(Mo-Mupox)/Mo

where mg is the mass of all the drops in the
array (all the water drops trapped in the electric
field between the electrodes), My, — Weight
of the drops which did not fall on the
electrodes.

J
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Puc. 1. Bua TpaekTopuil ABM)KEHUS KalleNb IEKTPOJIUTA

Fig. 1. View of the electrolyte drops trajectories

http://bps-journal.ru/ [: 26




e
S Safety of Technogenic and Natural Systems . 2017

1

0.8

0.4

o 0.012

0.024

0.036 0.048 0.06

Xk

Puc. 2. I'padpuix cymmapHoit 3¢ (HeKTUBHOCTH yJIaBJIMBaHHS Karesb

KaK (DyHKIHHU OT KOOPAWHATHI

Fig. 2. Graph of an overall efficiency of drops capture as a coordinate function

Ocwu abcmuce Ha TpaduKax TPaeKTOpUH MojIeTa
Kamenb ©W A((PEKTUBHOCTH yJaBIWBaHHUS Ha

pucynkax | wu 2 coBMmemeHsl i Oonee
HarJIsgHOU J€EMOHCTPALIUU Xapakrepa
yJIaBIMBaHUA B  TOPU3OHTAJIBHOW  SYCHKE.

Hampumep, kak BUIHO U3 PUCYHKOB 1 u 2, Tam,
I7le TPAGKTOPUU KAacaroTCsl IPaBOM T'PaHUIIBI
371eKTpoa, 3PPEKTUBHOCTh JOCTUTAET 3HAYCHUS
0,8.

I'paduxu cTpounuch OAMH Haj APYIMM C
OJMHAKOBBEIM MAacITabOM MO OCH aOCIHCC, YTO
MO3BOJISUIO COBMEUIATh XapaKTep YJaBJIWBaHUS,
BUJIUMBIA U3 TPACKTOPHUM, C COOTBETCTBYIOIIUM
XapaKTepoM WU3MEHEHUs 3P PEKTUBHOCTH
yJIaBIMBAHUS Kalelb.

Ha ocHOBaHMM MONYy4EHHBIX JaHHBIX OblIa
COCTaBJIeHa TaOauIa HCXOAHBIX JAHHBIX JUIA
MHOTO(aKTOpHOTO d3KCcrepumeHTa (tadm.l), B
KOTOPYIO BKJIIOYEHBI COOTBETCTBYIOLIHE
3HaYeHUs SPPEKTUBHOCTH U KOOPAWHATHI TPU

3aIaHHBIX HAYAJIbHBIX YCIIOBUAX.

The x-axis in the graphs of drops trajectories
and the efficiency of capturing in figures 1 and 2
are combined to show the nature of capturing in a
horizontal cell. For example, as it can be seen
from figures 1 and 2, where the trajectories touch
the right edge of the electrode, the efficiency
reaches a value of 0.8.

Graphics were built one above the other with
the same scale on the x-axis, which allowed
combining the nature of capturing visible from
the trajectories, with the corresponding changes
of the drops capture efficiency.

On the basis of the obtained data the source
data table for a multi-factor experiment was built
(table.1), which includes the corresponding
values of the efficiency and the coordinates with
given initial conditions.

http://bps-journal.ru/ 27




Hcxonnbie naHHbIe MHOTO(AKTOPHOTO KCIIEPUMEHTA
Multi-factor experiment source data

Tabmnuua 1

Table 1

0,15

400

N 0.2 0,4

0,6

0,8

0,036 0,039

0,042

0,045

0,17

450

n 0,16 0,32

0,48

0,64

0,038 0,041

0,043

0,045

0,22

550

n 0,08 0,16

0,24

0,32

0,042 0,044

0,046

0,048

0,09

200

n 0,2 0,4

0,6

0,8

0,031 0,034

0,036

0,038

0,19

550

n 0,16 0,32

0,48

0,64

0,038 0,042

0,044

0,045

3necb Vo, (M/C) — CKOpOCTh Kameib B

Here Vo (m/s) is the drops’ speed in the

HanpaBlieHuu ocu X; E, (kB/M) — HanpsmKeHHOCTh direction of the x-axis; E (kV/m) - electric field

3IEKTPUYCCKOIO OIS BAOJIb OCH Y.

C nmempto ompeaeneHus  Ko3GOUIMEHTOB

intensity along the y-axis.

To determine the coefficients of regression of

ITt't—g://b_gs-|ouﬁ1a|.Ful

5
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PErpecCUOHHOM 3aBUCUMOCTH BUA:

n=Bo+B1:Vo+B2-E+B3-X+B4-Vo-E+
Bs-Vg-X+Bg-E-X+B7-Vg-E-X

the form:

—

n=Bo+B1-Vo+B3-E+B3-X+B4-Vo-E+
Bs-Vo-X+Bg-E-X+B;-Vg-E-X

BBITOJIHCH PEerpeCcCUOHHBIN aHaJIn3, we performed regression analysis,

pe3yabTaThl KOTOPOTO IPUBEACHBI B Ta0HIIE 2 the results of which are shown in table 2

Ta0nuua 2
Table 2
PesynbTaThl perpeccuoHHOro ananusa 3asucumoct n=f(Vy,E, X)
The results of the regression analysis of the dependence of =f(V,E,X)
Koaddunuen- } BreiBog o Koo uLHCHTH!

Koadpdumuen- TBI JUIS PacuerHsiit 3HAYNMO-

ThI (POPMYJIBI bopmybl KpUTEpUi CTH At opy et AJIEKBAaTHOCTb
perpeccun konupoBaHHbl | CtprogeHTta™ The MCTHHHBIX MOJIENN
Regression X (hakTopoB Student conclusion Co%ﬁ?iglrz?s]sfor Adequacy of

formula Coded factors design on the the formula of model
coefficients formula criterion* importanc the true factors
coefficients e
Bg 0,301 1,632 Her -19,46 Hucnepcust
No HAOJIFOIEHUN
Observation
dispersion
B 2,784 22,584 Ha 179,21 $ =0,066
Yes
B, -0,124 0,947 Her 0,03 Hucnepcust
No aIEKBaTHOCTH
Performance
dispersion
Bs 0,898 7,23 ilez; 524,92 Sa0 =0,0023
By -4,506 41,526 Jla -0,33 PacuerHbIit
Yes KpUTepuit
Yes ®dumepa
Fisher design
criterion
Bs -5,861 58,75 Ha 4705,9 Fp =29,64
Yes
Bs 0,723 7,096 Jla -0,81 TaOmuuHbIi
Yes KpUTepuit
®duiepa
Fisher table
criterion
B~ 6,563 75,045 Ha 8,28 Fr (0.95)=2.4
Yes
*Tabmuunslii kputepuit Cteronenta t (0,95) =1,95
*Student design criterion t (0,95) =1,95
http://bps-journal.ru/ 29
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1
0.64 X
0.48
|
0.32
X

0.16 X

0

5 10 15 20 25

No ombiTa
Experiment number

Puc. 3. Mnnroctpanust aieKBaTHOCTH JAHHBIX, TOJIyYE€HHBIX C TIOMOIIBIO PErPECCUOHHON MOJENN

(TMHUM) U SKCTIEPUMEHTAILHBIM ITyTeM (KPECTHKH)

Fig. 3. lHlustration of the adequacy of the obtained data using a regression model (lines)
and by the experiment (crosses)

BbIBOABI 1O pe3ybTaTaM PerpecCHOHHOIrO
aHa/ImM3a:
1. N3 Bcex BO3MOXKHBIX KOI(D(DUIMEHTOB

MIPUBEJICHHOMN bopMyIIBI OOJILIITMHCTBO
KOX(Q(UIIMEHTOB  OKAa3aJIWCh  CTAaTHUCTUYECKU
3HAYMMBIMU c BEPOATHOCTHIO 0,95;
HE3HAYNMBIMU OKa3aJIHCh CBOOOTHBIN
koddurment u korpdumueHt dakropa E —
HAPSDKEHHOCTD.

2. Ilpsmoe BiausHue Ha 3SYPEKTUBHOCTH
yJIaBIMBAHUS OKa3bIBAIOT 3HAYMMBIE (DAKTOPHI —
Vo, X wu B3ammogenctBua E-X u Vo-EX

ObparHoe  BiaustHME  Ha  3(PPEKTUBHOCTD
yIIaBIMBaHUsA OKa3biBalOT (aktopel — Vo-E u
Vo-X.

3. HauGonbpimee BAWSHUE OT JACUCTBUA
otaenbHOro dakropa umeer dakrop Vo. Cpeau
B3aMMOJICUCTBUI HauOoJbIICe BJIMSIHUE
oka3eIBaeT B3aumoericteue Vo-X E.

4. Mopenb aAeKBaTHO ONHUCHIBAET MPOILIECC
YJIaBJIIMBaHUA Kallejb FOPU3OHTAIBHON SYEUKOU,
TaK KakK pacueTHbId KpuTepui duiiepa okazancs
noutu B 10 pa3 6obie TaOIUIHOTO.

bubaunorpaguyecknii CinucoK:

1. TepacekoBa, C. E. Cratucruueckue

naHHbele TIpod3a0oeBaHUi B TallbBAaHHYECKOM

The findings of the regression analysis:

1. Of all the possible coefficients of the
formula most of the coefficients were statistically
significant with a probability of 0.95;
insignificant turned out to be a free factor and
factor coefficient E — intensity.

2. Direct impact on capture efficiency have
significant factors — Vg, X, and interaction E-X
and Vo-E-X. The opposite effect on the capture

efficiency have factors — Vo-E and Vo-X ..
3. The greatest impact from the effect of a

particular factor has factor Vo. Among the
interactions the interaction Vy-X-E. has most
significant influence.

4. The model adequately describes the process
of drops capturing of the horizontal cell, as Fisher
design criterion turned out to be almost 10 times
more than the table one.
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