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Dear Reader.

The proposed «Scientific Letters of the
Academic Society of Michal Baludansky»is
printed publication which is created for the
scientific knowledge exchange between
scientists and specialists from different
universities ofthe world and devotedto the study
of the life and work ofthe outstanding scientist,

he Wed dicctorandstatesman Mikhail Baludiansky,
The journalis published once every 2 months

(six times a year). This issue is devoted to the Kharkiv State
University ofFood Technology and Trade.

Thelatest history of the formation and development of Kharkiv
State University of Food Technology and Trade numbers 50 years
since its foundation. But, considering the background to the
educationalinstitution establishment, we objectively connect the
origins of commercial education in Slobozhanschyna with the
creation of the Kharkiv Commercial College of Emperor Alexander
III and the Kharkiv Trade School, which,in turn, contributed to the
origin of several higher educationinstitutions, on the base of which
Kharkiv Institute of Soviet Trade (KIST) had begunits activities in
prewar times.

The KharkivInstitute of Public Catering wascreatedonthefirst
of July, 1967 on the base of the Kharkiv Evening and
Correspondencebranch of KISTafterits transfer from Kharkiv to

Donetsk in 1959.
Onthe 20" of April, 1994 the Cabinet of Ministers of Ukraine

grantedto the higher educationalinstitution newstatus — the Kharkiv
State AcademyofFood Technology and Management.

Onthe 11"ofApril, 2000 the Academy wasaccredited as higher
educationalinstitution ofthe IV level ofaccreditation.

Since the 11" of October, 2002, accordingto the decree ofthe
Cabinet of Ministers of Ukraine, the higher educationalinstitution

was granted the university status. The accession to the Great
(Bologna) Charter of Universities, the availability ofstrong
scientific, material and technical base, human resources, wide
geography ofinternational cooperation with many countries of the
world is the confirmation of the high status of the Kharkiv State
University of Food Technology and Trade.The University
confidently holds leading positions in the field of education and
science of Ukraine, this fact is confirmed by many sociological
researches, respectableratings, andthehigheststate awardsandtitles
ofthe university scientists.

Lenka Dubovickd, editor
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Ianosni suraui!

3anpontonorannii xxypuan «Scientific Letters of Academic Society of Michal Baludansky» dbykuionye aK
Apykopate BHAaHHA, CTBOpeHe AWA OOMiny HayKOBUMH 3HAHHAMH MK y4eHHMH Ta (axiBuaMH 3 pi3HHX
ynipepcuteris ceity i mpHcBaveHe BHBYeHHIO %KHTTA Ta JiabHOCTI BAATHOrO BYeHOrO, Nexarora Ta sep%KaBHoro
aiaua Muxaiina Batysacexoro.

2%Kypuan suxogure 1 pas wa 2 micaui (wicts pasis ua pik). Lei Homep npucesuennii XapkizceKomy
AepokagHomy yHiBepcuTery xapuyBaHHa Ta TopriBi.

 

Hositua icropia cranopnenna ra possurky XapkiscbKoro Aepskasioro ynisepcurety xap4yBanua ta topriai
naniuye 50 poxis iz vacy sacnypauua. Ane MH, posrasgaioun nepepictopilo BUHUKHeHHA HaBuanbHoro 3aKnazy,
06°€KTHBHO MOB’A3yeMO BHTOKH 3apo/DKEHHA KOMepuiitHO;OcBiTH Ha Cno6oxaHuMHi 31 creopeHHam XapkigceKoro
komepuiiitoro yunaumaimneparopa Onexcanapa III ra Xapxiscsxoi ToproBoi wom, aki, y cBoIO 4epry, cpus
NOsBi NEKINDKOX BHUIHX HABYANBHMX 3aKnapiB, Ha Gazi AKUX We B epeABoEHHI Hach posno4aB cBOIO AiambHiCTE
Xapkisebkuii incturyT payancpKoi Toprini (XIPT).

nePonrgy Tica nepesenenia XIPTY 1959 p. 3 Xapxona 0 Jlonenska s Xapkosi sanmumeca
— Xapxiscpxuit sevipupo-saounuit diniaa, na Gasi axoro 1 annua 1967 p. 6y10 crsopexo

Xapkisepxuii incrury’ rpomascKoro xapuyBaHHs,
Tlocranosoio Ka6miny Yxpainu Big 20 xeiraa 1994 poxy puujomy HaByanbHoMy

3akiany HaaHo HoBuii craryc — Xapkigcbka jepxasHa akayemia texuonorii Ta
opranizanii xapyysanua.

11 KBirHa 2000 poxy akagemia Gyna akpeauToBana AK BHUIMi HaBYaNbHHit 3akKnay 3a
IV pisuem axpegurauii. 7

3 11 xoprna 2002 poxy 3a nocranoso1o KaGminy Vxpainn eumuit naesanpanii 3aKnay
orpumas cratyc yHisepenrery. [lintBepakeHHaM BucoKOrO cratycy XapKisceKaro yHisepcutery xapuyBaniia Ta
Toprisni € npveaHanua yo BenuKoi (Bonoucexoi) xaprii yuisepcureti, HaaBuicts moty:%Hoi HayKoBoi
MarepiaibHo-texHiunoi 6a3M, Kaapozoro norenuiany, mmpoka reorpadia MixknapomHoro cnizpoOirHuurea 3
GaraTema kpainamu city.

Yuisepcnter ynesneno 3aiimae nposiqui nosnuii 8 rany3i ocpira 1a Hayku Ypainn, wo nigreepmKyersca
Oararbma couionorivHuMH focaipKeHHAMH, MOBAKHHMM peliTHHrOBUMH BUMipaMH, OTPHMAHHAM HayKOBLAMH
BULLY BHCOKHXjlepxKABHHX Haropon i seats,

      

  

JlenkaJyGosiuKa, pedaxmop
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3MICT

6 Auapocona Teraua, Hocad Jlapuea, Uepunmosa Japnea, Kosy6 Bixtopia
MOHITOPHHT PO3PAXYHKOBO! B3AEMOJIi TIJTPHEMCTB13 BITUM3HAHHMH TA IHO3EMHHME
BI3HEC-HAPTHEPAMH

12 BansnoKk Oxcana, Inamora Oxcana
NOJITHKA YIPABJIHHA MO3MKOBMM KATIITAJIOM B CHCTEMI ®OPMYBAHHS AHTHKPV30BO0i
CTPATED Ti TOPFOBEJIBHOFO TMIJIIPHEMCTBA.

Bosyan Terana, Ansesa Jliana, Ausuesa [nna
MOBE/MHKOBHi KOHTEKCT IHHOBATHBHOF0 PO3BUTKY KOHUEMIBYXTAJITEPCBKOIO OBJIKY
B YKPAIHI

Byrpumensxo Pomas, Cuuprosa Moaina, Tumsenxo Onnra
@OPMYBAHHA KOHKYPEHTHHX MEPEBALIIIPHEMCTBA

Aoaomaxin IOpiii, BaGanosIrop, [essenxo Auapiii, BaGxina [puua
BILIMB EKCIEHTPHCHTETY BHYTPILUHBOTO LIHJIPA POTOPA JULA 3MILIYBAHHs BOJHO-
BOPOLWWHAHMX CYMILIEH HA HOrO KIHEMATHUHI TA J{MHAMIMHITIAPAMETPH
Apomenxo Oaena, Snsena Mapuna, Cpuutenxo Onvra, Onmuenko B’asecaan, Boabmaxona Bixropin
OBIPYHTYBAHHA CKJIAY EMYJIbCIMHAX CHCTEM 7ULT BAKOPHCTAHHA B TEXHOJIOTLAX M’ACHHX.
3AMOPOXKEHHX HATIBO®ABPHKATIB

AyOinina Antonina, Jleryra Terana, Hosixosa Bipa, Ppososa Terana ya
BHKOPHCTAHHA KOMMOHEHTIB HA OCHOBIXITO3AHY B XAPYOBIM MPOMHCJIOBOCTI

Tpesuesa Haraans, Bpsixosa Tarrsana, Camoxpa.tona Oawra, Bepemco Anacracus
TEPCHEKTHBbI HCIOJIb30BAHHsl BAHOFPAJIHbIX HOPOLIKOB B TEXHONOTHH C/OBHOTO TIEYEHDA
Kinrena Jhoamu.a, 3aropy.nKo Onexeiit, 3aropyabKo Auspiii, JInmenko Boraan
Y/JOCKOHAJIEHHSI TEIUIOOBMIHY POTOPHOYOIUIBKOBOLO AIIAPATA
Kpanapenxo JIvurpo, Cipenso Haranin
AOCIIPKEHHA TOBEPXHEBO! AKTHBHOCTI JOBABOK13 '1/]POBIOHTIB
Kysepys 3inonia, Hykanona Oena
BILIMBOJIt COHALMHMKOBO! HA TIOKA3HMKH 3BEPEXKEHOCTIJ{CTHYHOFO BE3BLIKOBOLO XJIBA
Maumox Jhoamita, Bapnnace Oxexciii, Bapunacea Jhoamua
CIIEUMOIKA TA KJIACH@IKALLA HOTPEB Y CEPBICOJIOLIE
Masi Ouera, Capaapon Asis, Hanaiox [rop
AOCIUJPKEHHA PEXKMMIB CYLIMHEs POCJIMHHO! CHPOBMHM Y BIBPALIMHLt BAKYYMHIM CYLIAPLI
JIA KOHTPOJIO AKOCTI FOTOBOLO TIPOJIYKTY
Muxaiitos Baxepiii, BaGxina Ipmua, Kosin Cepriit
TIPOEKTYBAHHA TIPHCTPOWJUIA TEIVIOBO! OBPOBKH OPMOBAHHX KYJIHAPHHX BHPOBIB
BE3 OBOJIOHKH
Murxaiisos Banepiit, TimomenkoIOpiii, Uyiixo Joanna, Mpacoa Cairzana
YMOCKOHAJIEHHA TEXHOJIOMI EKCTPATYBAHHS 3PIDKEHHMH [A3AMH POCJIMHHOl CHPOBHHH JYLA
OTPHMAHHOAHOPIAHMX CTABUIBHHX JITIO@LIbBHHX KOMIUIEKCIB [3 3AJ[AHHM HATHBHHM
CKJIAJIOM
Ostiiiume Caitaana, 3anapeuxo Canna, Crenausxona Paauna ~
BIUIMB ®EPMEHTHHX MIPEMAPATIB LIEJIOJALY, KCHIONALY Mi PMOKOOKCHIA3H HA IIPOUECH
JO3PIBAHHA TICTA TA SIKICTb XJUBA 3 IIUIOPO 3EPHA
Tasatox Paica, Horapepxa Bixropis, Koriox Teraua, Jloccsa Ciraana .
AKTHBALLA TA HEDEPMEHTATHBHHM KATAJI3 3B’#3AHHX OPM BUIKA FOPOXYTIL YAC HOO
TJIMBOKOT HEPEPOBKM
TasanoxPaica, Horapepka Bixropis, Mauinypa Teraua, Jlocesa Cainiana
HE®EPMEHTA THBHHH KATAJI3 TA AKTHBALLA BAXKKOPO34HHHUX BLIOK-XITHHOBUX
HAHOKOMIVIEKCIB PBIB LAMIUHBMOHIB
Manaiox Paica, Horapenxa Bixropia, Horaperxuii Oaexciii, Karaniii Iain, Cryxonoxenxo Terana
COKOBI HAHOHANOI[V1 03{0POBYOLO XAPYYBAHHA, 35ATAYEHI KAPOTHHOIHMMH,
AHTOLUAHOBHMH TA XJIOPOPUIOBMICHHMH POCJIMHHHMH JOBABKAMH
Map.nox Paica, Morapepka Bixropia, Banadaii Karepuna, Hanson Baan
BIVIMB 3AMOPOXKYBAHHA TA MEXAHOJIBY HA JIECTPYKIUO IHYJIHY TA 35EPEXKEHHS BAPTIL] UAC
TIEPEPOBKH TOMIHAMBYPA
Map.uox Paica, Horapesxa Bixropia, [Op'cea Oavra, Maxcumona Hanis, Jloccna Cairaana
KAPOTHHOIJHI BYJIOUKH [UI CEHABIMIB «CAHPOJD) JULI 03[OPOBYOTO XAPUYBAHHA «
Himorina una, Akerouosa Oaena,Apramonona Maiia, [marsenxo Haran, Topauux JImurpo
AOCHIYPKEHHA OCOBIMBOCTEH CKJIAIY KPIOJOBABOK13 CYJJAHCBKO! TPOSHJIM TA LUMELIMHM
Morapesxa Bixropis,Masox Paica, Tumodeena Hain, Crykonoaenxo Terana
BIUIMB KPIOPEHHO! OBPOBKH TA HE®EPMEHTATHBHOFO KATAJI3Y HA KAPOTHHOW/IH IIL YAC
OTPHMAHHSI TUIO{JOOBOYEBMX HAHOJOBABOK  
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NAL ROTOR’S CYLINDER FOR MIXING WATER-FLOUR

EMATIC AND DYNAMIC PARAMETERS.

Dolomakin Yuriy, BabanovIgor, Shevchenko Andrey, Babkina Irina
Annotation

Theprocess of mixing components
industries was studied bymeans ofintensive rotary.
Keywords: mixing, rotor, analytical model, pressure pulsation.

  

BILINB EKCHEHTPHCHTETY BHYTPILIHBOLO LHJITHIPA
BOPOWHAHHX CYMIMEH HA HOOKL

  

f water-flour mixture as bases of semi-finished product for food and pharmaceutical
ulsation periodical mixer.

POTOPAJIA 3MULLYBAHHA BOJLHO-
AATHUHI TA JMHAMIMYHI MAPAMETPH

Josxomaxin WOpiii, BaGanos Lrop, [Hesuenko Angpiii, Badxina Ipuna
Anomauia

Jocaidaceno npoyec smiuyeanta Konnonenmis eoduo-Copounanux cymiueit ax ocuos naniebaépuxamie xapyoeux ma
Papmayeemuunux eupoGnuyme 2a donomozoro inmencusnozo pomopuo

 

cayitinozo smiuyeava nepioduiiol dil
Kiuo4osi cxosa: smiuyeanns, pomop, auanimuna Mmoden», nynecayin mucky.

Statementofthe problem
In the food industry important problemis the rational

mixing water-flour mixture. Significant influence on this
process has the eccentricity ofinternal rotor’s cylinder that
determinesthe kinematic and dynamic parameters. Therefore,
researchinthis areais actuality.

  

Reviewof the lastest research andpublications
Theprocess of mixing components of water-flour mixture

was studied [Dolomakin, 2015] using analytical method.
Identified kinematic and dynamic parameters of the mixer
using the differential equations of the medium movement
which written in cylindrical coordinates, ignoring the
convective members and force of gravity. Using analytical
methods was determined kinematic and dynamic parameters,
namely the influence valueofeccentricity of internal rotor’s
cylinder onthis parameters, using the differential equations of

which written in cylindrical

   

  

the medium movement
coordinates.

To find the impact ofthe inner cylinder’s offset location
on hydrodynamic parameters, we will use the solution of A.
Sommerfeld’s hydrodynamic problem[Emtsev, 1978].

‘The objective of thearticle is investigation of mixing the
components ofwater-flour mixture as bases semifinished food
and pharmaceutical industries using heavy pulsating rotary
batchmixer.

 

Presentation of the research
Assumethat displacement value e << R and Ry, and the

ge ofvariation of radius-vector r in the gap between
cylinders is within R<r<R+/ (Fig. 1).

   

Fig. 1: Calculation schemeofrotor mixer with eccentric

location ofthe internal cylinder

26

Under such conditions the Navier-Stokes equation in polar

coordinates r,z, :p givenin simplified formwill looklik

  

 

 

  

       

 

   

 

(1)

Fromthe Fig. 1 follows: excos 9 + R+/=R).

Weintroduce the notation: ¢ = r—R,€ = R,—R and

relative eccentricity: A fe.

Kp) =2—e x cos p= e(1 —Acos @) Q)
Accepted notation enter in equation(1) then they will be:

vy, 1 a
6)

aROp
The boundary conditions: v, @Rprovidingthat € =0, vy

0providing that ¢ = /,
We get value of tangential velocity component:

1 dp oRve=——2 (c-n)o4+ FA (n-9). ): Ink do )o+-(h-6)

Knowingthat volumeflow throughanysection ofthe gap
constant, we can write:

1 31 Ph dp
Q= fuhdo=<oRth-—* 5)

; 2 12nR do

whence dp _ 6am? _12QRy

do | Ph ~
Substituting in this relation expression (2) we will get

dependencefor pressure inside the rotor:

(6)

 

After completing the operation ofintegration, we get:

 



get

(6)  
  

ajoees

Then we present graphs ofpressure changesinside rotor
depending onits sizes and eccentricity value ¢ at a constant

 

 

 

  

rotational speed of 1500 rpmand given productivity 0,002
m’/s, (Fig. 2-4).
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Changingthe pressure fluctuations inside the rotor
1/2D fromthe angle of its rotation with a change in the

value of eccentricity ¢

  

#00009Pa

   

  

[\ 2-9¢0m /

0000

 80000

  Fig. 3: Changing the pressure fluctuations
1/3D fromthe angle ofits rotation with

valueof eccentricity¢

side the rotor

change inthe  

20000
     psPa = 0,005

0.004m

10000

i oyrad

10000

20000
Fig. 4: Changing the pressure fluctuationsinside the rotor
1/4D from the angle ofits rotation a change in the
value of eccentricity e
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Fig. 5 shows comparisonofall curves changes of pulsation
pressure for rotors with different sizes. It should be noted that
in determining these values we didn’t take into account the
value ofatmospheric pressure.
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the middle ofthe rotors fromtheangleofits rotation with
a changein the value of eccentricity e

Then using condition p(2x) = p(0) = 0 wefind the
volumetric flow:
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Substituting in this equation the expression(2) weget:
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dq 2% do
(I-Acos@) 3 (1—-Acos@)*

_ @Rhe

ie
Graphs(Fig. 6-8) showthe change of volumetric flow of

product throughthe middle of the rotor, dependingon its size
and magnitude of eccentricity ¢ at a constant rotational speed
of1500 rpm.
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Fig. 6: Volumetric flowof productthrough the rotor 1/2D
fromtheangle ofits rotation a changein the value of

eccentricity ¢
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Fig. 7: Volumetric flow of productthrough the rotor 1/3D
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Fig. 9 shows for comparisonall volumetric flow curves of
the product for rotors with diff
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. 9: Comparisonof results of the volumetric flow ofthe
product throughthe rotor from the angle of rotation with

a change in the value of eccentricity ¢

  

Conclusion
Shown the general analytical model of mixing the

components of water-flour mixture in rotary amalgamators of
the original design of periodic action. The advantage ofthe

    

  

Res proposed model is that it considers the rheological properties
of the processed product, which makes it more accurate
describing such processes.0.003
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