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Llenb uccnedosaHus — onpederneHue payuo-
HallbHbIX NapamMempos U PEXUMO8 npoyecca oyu-
CMKU cywu comos om nepau 8 8o0e nod delicm-
guem ynbmpa3syka. OCHOBHbIM 3a2psi3HUMENEM
80CK08020 CbIPbSi, 3HAYUMENbHO CHUXaoWUM Ka-
4ecmeo U 8bIX00 Mo8apHO20 80CKa NPU nepemon-
Ke, sAensiemcs nepea. Haubonee nepcnekmueHbIM
C No3UyUll NPOMbIWIEHHO20 NPUMEHEHUs nped-
cmagnsgemcsa npedgapumeribHasi 04uCmKa n4yesnu-
HbIX cOMo8 om nepeu neped mennogol nepemon-
Koul. Pesynbmamei paHee nposedeHHbix uccnedo-
8aHUU NoKa3blgalom, Ymo Xopowue nepcnekmuebl
uMeem mexHonoaus, 3akmodarowascs 8 yoaneHuu
nepau U3 siYeeK NYeuHo20 coma nymem 8bIiMbiga-
Husi 8 8ode. [lng akmueayuu npouecca 8bIMbIga-
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HUs1 nepeu 8 8o0e npednazaemcs UCNOMb308aHUe
yrbmpa3ssykosoao go30elicmeus. B cmamee
npedcmasneHbl Memoduka u pesynbmambi dKcne-
pumeHma no onpedeneHuo aghpekmusHocmu
oyucmku 06pa3yo8 nyenuHbIX com npu 8030elicm-
8uU ynbmpa3sykom & 8ode. MccrnedosaHo enusiHue
0yx ¢hakmopos — epemeHu g8o3delicmeusi ynibm-
passyka U 8peMeHU 3amaqugaHus comos neped
obpabomkoli ynbmpa3eykom — Ha npoueHm yoda-
neHHol nepeu. [lpu npogedeHuu uccrnedogaHus
ucnonb308anu MEOoPUK NhaHUpOBaHuUs 3Kcnepu-
meHma. [Iposodunu paHXupogaHue nocnedosa-
MesbHOCMU 8bINOTHEHUS 9KChEPUMEHMO8 8 Kax-
0ol moyKe nnaHa, C Uenbi HUBEIUPOBaHUS 803-
Oelicmeusi HeynpasnsieMbix ¢hakmopos. B pe-
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3ynbmame cmamucmudeckol 06pabomku onbim-
HbIX OaHHbIX ycmaHoe/eHa adeksamHas SMNupu-
yeckas 3agucumocmb, onpedensowas enusHUe
uccnedyembix (hakmopos Ha 04YUCMKY 80CKOB020
cbipbsi. [lpoussedeHa onmumu3ayusi NoMy4eHHoU
molenu, onpedenieHbl 3Ha4YeHUs1 ¢hakmopos, npu
KOMOpbIX Ye1ecoobpasHo ocywiecmensms yibm-
pa3syKosyr O4UCMKY 3a2ps3HEeHHOU Cywu nyenu-
HbIX comos. B yacmHocmu, ycmaHO8neHo, 4mo
OMHOCUMEsIbHOEe  UBMEHeHUe  Cyxol  Macchbl
(Amy, = 31,39 %) cmpemumcs Kk makcumymy npu
gpemeHu obpabomku ynbmpa3sgykom ti= 38 MuH u
gpeMeHu npedeapumesibHo20 3amayugaHus neped
obpabomkod t, = 2910 MuH. Pe3ynemamel uccre-
dosaHusi nosgonsom onpedenums OCHO8HbIE na-
pamempbl npouecca ybmpa3gykosol 04UCMKU
80CK08020 CbIPbSi OM Op2aHUYECKUX 3a2ps3HeHul
8 gode.

Knroyeebie cnoea: n4enuHbie combi, nepea,
80CK, 04UCIMKa, 8PEMSI, YIbMPa3syK.

The aim of the study is to determine rational pa-
rameters and modes of the process of cleaning
honeycombs from perga in water under the action
of ultrasound. The main pollutant of wax raw mate-
rials, significantly reducing the quality and yield of
commercial wax during digging, is perga. The most
promising from the point of view of industrial appli-
cation is preliminary cleaning of bee cells from
perga before thermal overfilling. The results of early
studies show that the technology of removing bee
pollen from the cells of the honeycomb by leaching
in water has good prospects. To activate the pro-
cess of leaching perga in water, it is proposed to
use ultrasonic action. The study presents the meth-
ods and results of the experiment to determine the
effectiveness of cleaning samples of honeycombs
under the influence of ultrasound in water. The in-
fluence of two factors — the time of exposure to ul-
trasound and the time of soaking the cells before
ultrasound treatment — on the percentage of re-
moved perga is investigated. The study uses the
theory of planning the experiment. The ranking of
the sequence of experiments at each point of the
plan has been carried out in order to neutralize the
impact of uncontrollable factors. As a result of sta-
tistical processing of experimental data, an ade-
quate empirical dependence has been established;
it determines the influence of studied factors on the
purification of wax raw materials. The optimization

of received model has been made; values of factors
at which it is expedient to carry out ultrasonic clean-
ing of the polluted land of bee honeycombs have
been defined. In particular, it has been established
that relative change of dry weight aspires to a max-
imum at processing time ultrasound of t; = 38
minutes and the time of preliminary soaking before
processing of t,=2910 minutes. The results of the
study allow determining the main parameters of the
process of ultrasonic cleaning of wax raw materials
from organic contaminants in water.

Keywords: honeycombs, perga, wax, cleaning,
time, ultrasound.

BeepeHune. Bock — 0aWH M3 BaXHeMWux npo-
[YKTOB MYeI0BOACTBA, MMEKLLMI BoraTeniunin op-
raHn4eckuin coctae, bnarogaps KOTOPOMY OH Ha-
XOOMT LUMPOKOE NMPUMEHEHUE B pasnnyHbIX OTpac-
nsX NPOMbILLMEHHOCTM. B HacTosiLee Bpems Cnpoc
Ha BOCK HeYy[OBNETBOPEH B MOSHOM Mepe, a 3ame-
Ha ero BbICOKOMONEKYNSPHbIM YrNeBogopoaoM B
HEKOTOPbIX OTPACNsAX HEBO3MOXHA. TpaguuMoHHO
BOCK NOJTy4atoT MyTeM NepeTonky NYennHbIX COTOB,
HenpuroaHbIX ANs BblpallMBaHWs pacnnoga nyen.

OCHOBHbIM 3arpsi3HUTENeM CTapblX COTOB §IB-
nseTca nepra U 06OMOYKM KOKOHOB FIMYMHOK, OC-
TaKLWMECs B A4eikax COTOB NOCIe BbIBOAA HOBOMO
nokonenus nyen [1, 2]. Hannume sarpssHeHwn B
BOCKOBOM CbIpb€ MPWUBOAMUT K CHIKEHUIO BbiXOAa
BOCKa, @ TaKKe K 3HAUMTENbHOMY YXYALLEHMIO Ka-
yecTBa nonyyaemoro npogykra. VHorga notepu
Bocka moryT gocturatb 80 % OT ero cogepxaHus B
Cbipbe, TaK Kak B pacnnaBneHHOM BUAE OH MOrmo-
LjaeTcs 3arps3HeHusMU, a OTAeNneHne ero oT 3a-
[PSI3HEHUI NpEeACTaBNseTCs BecbMa 3aTpyAHM-
TENbHbIM 1 B psae Cry4aes — 3KOHOMUYECKM HEBbI-
rogHbIM [3, 4].

lMpeaBapuTenbHO NPOBEAEHHbIE UCCNEO0BaHNS
NOKa3blBaKOT, YTO Mepra — NPOAYKT C BbIPaXEHHbI-
MW TUrpoOCKONMYECKUMI CBOMCTBaMU, Gonee Toro,
Npu BblAEPXMBaAHWM B BOAE Nepra pacnagaeTcs Ha
oTAenbHble MbinbLeBble 3epeHa [5, 6]. OgHako
NPOZOSIKUTENBHOCTL  MpoLecca  eCTECTBEHHOrO
pacTBOPEHUS MEpru COCTaBMSET [ECATKM 4acoB,
4TO 3aTpyaHseT MexXaHW3auuio npouecca OYUCTKU
BOCKOBOIO Cblpbs [7, 8].

Llenb uccnepoBaHua: onpefeneHne pauuo-
HanbHbIX NapamMeTpoB M PEXVUMOB MpoLecca 04m-
CTKM CyLUM COTOB OT Nepru B BOAE NOA AENCTBUEM
ynbTpassyka.
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Matepuanbl ¥ MeToAbl MCCReAOBaHUA.
MpegBapuTenbHO  MPOBEAEHHOE  UCCrefoBaHMe
no3BONANO  ONpedenuTb  Haubonee 3HaunMMble
(haKTopbI, BMSIOWME HA NPOLIECC YNbTPa3ByKOBOM
BOAHOM OYUCTKM BOCKOBOTO Cbipbsi U Mpeaenbl 1x
BapbupoBaHus [9, 10].

WccnegyembiMn chakTopamn SBRSAUCS:

t1 — NpoOOMKMTENBHOCTL NpeaBapUTENLHOMO
BblJEPXWBaHUS COTOB B BOAE, MUH;

to — NPOAONMKMTENBHOCTL YNbTPA3BYKOBOTO BO3-
LENCTBUS Ha COTbl B BOASHOM BaHHE, MUH (Tabn.).

Mpwv BbIGOPE AnanasoHa BapbMpOBaHUS dakTo-
pa y4unTbIBaNM paHee yCTaHOBMEHHbIe 3aKOHOMEp-
HOCTU M3MEPEHUS MPOYHOCTHBIX CBOWCTB Meprit OT
ee BnaxHoctu [11, 12], a uccnegosaHue n3meHe-

HWS BMAXHOCTW OT MPOAOMKUTENBHOCTU €€ Bbl-
LEpPX1BaHUA B BOAE MO3BONMMO ONpeaenuTb BO3-
MOXHbIE 3HAYeHUs MPOAOIMKUTENBHOCTU NpeaBa-
PUTENBHOrO 3aMaunBaHns coToB B Buae [13-15].

BTopbiM uccnegyeMbiM  (PakTOpoM SBRsnach
NPOAOSIKUTENBHOCTb  YNbTPA3BYKOBOTO BO3AEMCT-
Bus. MakcumanbHoe 3HayeHue 3Toro graktopa or-
paHnumBanocb 38 MMH, Tak kak npu Gonee npo-
LOMKNUTENbHOM BO3AENCTBUE YnbTpasByka Habnto-
[aeTcs paspyLueHne BOCKOBOM OCHOBbI COTA.

MpuHUMas BO BHUMaHWe CTPYKTYPY NPOBOANMO-
ro uccnenoBaHns, Gbino peLleHo NpoBOAUTL OMbl-
Tbl MO MyaHy akcnepumeHToB bokca-beHknHa BTO-
poro nopsiaka.

Uccnepyembie hakTopbl U AUanasoHbl X BapbUpOBaHMA

y BenuynHa daktopa
Wccnenyemblin haktop (akTop

-1 0 +1
t1 — NpoOOMKMUTENLHOCTbL NPeABapUTENLHOTO BblaepXKMBa-
1~ NPOA peABap AeP 30 1470 2910
HWUS1 COTOB B BOAE, MUH
to — NPOOOIKMTENBHOCTb YNbTPa3BYKOBOrO BO3AENCTBUS 9 20 38
Ha COTbl B BOASAHON BaHHE, MUH

[Ins  BbINOMHEHHBIX OMbITOB  WUCMOMb30BaM
yNbTpasBykoBoW cTepunusatop Mapku Y3001-
HEQEN ¢ pa6ouyeir yactotoit (22311) k[, u aky-
CTUYEeCKON MOLLHOCTBIO M3nyyatens ot 75 go 110
Bt. YcraHoBka npencTtaenser coboi pabouyyto
BaHHY obbemoM 10 1, 3aKpbiBAEMYK KPbILLKOWM,
CHabXeHHOM ynbTpa3ByKOBLIM M3nyyaTenem. bnok
ynpaBrieHns No3BoNsieT 3adaBaTb MPOLOSKUTENb-
HOCTb YMbTPa3BYKOBOTO BO3LENCTBUS C TOYHOCTHH
no+0,1c.

MMpeaBapuTeNbHO 3arOTOBMEHHbIE CTapble n4e-
INUHbIE COTbI, CUIBHO 3arpbi3eHHbIE NEProm 1 KOKO-
HaMW JIMYMHOK MYen, pa3pesann Ha Kycku pasme-
pom 45 x 45 mm. 3aTem Kycku MuennHbIX COTOB
B3BeLLMBanM Ha Becax mMapky Digital Scalec TouHo-
ctbto oo 0,01 u mapkuposanu. NoaroToBneHHbIe
obpasLpl 3amMaymnBany B BaHHe C BOAOW, Temnepa-
Typa koTopon cocTtasnsna 18+1 °C, u Bblaepxu-
BanM MX B TEYEHWe 3adaHHOrO MfaHOM OnbiTa
BpemeHu. [Nocne 3amaumBanns obpasupl 13Bneka-
N1 1 nomelanu B BaHHy yctaHosku Y301. [po-
LOMXWUTENbHOCTL BO3AENCTBUS YrbTpassyka 3ada-
Banu COrMacHoO MnaHy C NOMOLLbK NynbTa ynpas-
nenms. Mo UCTeYeHn BpeMEHN BO3LENCTBUS 0YM-
Wwaemble 06pa3ubl M3BNMEKanu, NpoMblBanu nog
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CTpyeit BoAbl M NoABepranit CyLIKe 40 BNAXHOCTMH,
koTopas Obina neped Hayanom MCcrnegoBaHus.
lMocne npocylmBaHus 0bpasubl NOBTOPHO B3Be-
LUMBanK, NOMyYeHHble pesynbTaTbl (UKCMpOBasu.
OnbITbl NpoBOAMAK C 3-KPaTHOM MOBTOPHOCTLIO B
KaXaom TouYKe nnaHa onbiTa.

[MpOLeHT 3arpsisHeHnit, yaaneHHbIX U3 BOCKOBO-
ro Cblpbsi, NOACHUTBLIBAM MO hopmyne

Am% =T =M 10006,
m

H

(1)

roe Mk — KONMYEeCTBO 3arpsisHEHN yhaneHHbIX u3
HaBEeCKM coTa B npouecce onbITa, T.; My — Konnde-
CTBO 3arpsi3HEHMN B UCCIEOyeMON HaBECKW nepes
Ha4arnom onbIToB, .

Mogenb npoLuna npoBepKy Ha agekBaTHOCTb Mo
kputepuo duwepa (F-kputepnto). Ha ypoBHe 3Ha-
yuvmoct a = 0,05 pacyetHoe 3HayeHue F-
KpUTEpUS He npeBbllaeT TabnmMyHoro (KpUTn4ecko-
ro) 3HayeHus:

(Fpacq = 2,782) < (FKp = 3,16)
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PesynbTathl uccnepoBaHus U ux obcyxae- AHanus ypaBHeHUs perpeccuu mnokasbiBaer,
Hue. B pesynbTate crtatuctudeckoir obpaboTkn  YTO BCe uccrieayemble (hakTopbl OKasanuchb 3Ha-
OMbITHBIX AaHHbIX BbINO MOMYYEHO YPaBHEHWE Per-  YMMbIMK, @ UCCNEeLyEMbIi NPoLece APEEKTUBHbIM.
peccum [NonyyeHHoe ypaBHEHWe NpeacTaBreHo rpadu-

Ame(t1, 12) = 10,5+ 0,2 - t1+ 0,005 - to - ) YeCKM Ha PUCYHKE.

0.01-t1-t2—0.0056 - t2

3agucumocmb U38IEYEHHbIX 3a2PA3HEHUL OM 8PEMEHU 3aMayusaHus ty
U 8peMeHU yrbmpa3sykosoll obpabomku to
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