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JOCIIZKEHHA POBOTHU POTOPHO-IIVIIBKOBOI'O AITAPATA
3 BUCXIJHUM ITIOTOKOM

IIposedeno excnepumenmanvue OOCTIONCEHHA CepeOHbOT MOGUIUHY NITIGKU, 2aNbMIGHO20 GNIIUEY CIMIHKU HA PIOUHY 8
POMOPHO-NTIBKOBOMY anapami 3 UCXiOHUM HOMOKOM.
Knrouosi cnosa: pomopro-niigkosuti anapam, 8UCXiOHUTI NOMIK, MOHKA NAIGKA, 2ANbMIGHUT ehexm.

© Hasugos A. C., Biprok [1. O., 3yopiit O. T'., 2014,

MocranoBka 3axadi Ta aHATI3 TIONEPeTHIX JOCTI/UKeHb. AKTYaIbHOIO HAYKOBOIO MPOOJIEMOIO € MMiABHIICHHS
IHTEHCHBHOCT] NpOLECiB 00OpPOOICHHA CHPOBHHH B POTOPHO-IUNBKOBHX alaparax i3 BHCXITHHM MOTOKOM. YUepes
CKJIQTHICTH T1IPOJUHAMIKH BUCXITHOTO IIOTOKY BiACYTHI TOYHI aHATITHYHI 3aJICKHOCTI, M0 HOTO OIMUCYIOTh.

[cHYFOTB IIIIBKOBI amapary 3 TPaBITALIHHAM PYyXOM Ta BHCXITHAM IIOTOKOM, [0 BUMArarOTh 3aCTOCYBAHHA J0-
BrHX TPyO 1 MeBHUX rigpoauHamMivHuX yMos [1]. Komm HeoOXimHO 3a0e3MeUnTH PiBHOMIPHY TOBLIMHY ILTIBKH, BH-
TIAPOBYBATH B SI3KI PIAMHH Ta POZYMHE, NI0 KPHUCTATI3YIOTHCS, BHKOPHCTAHHS TPABITANIHHKUX ILTIBKOBUX araparis
HE PEKOMEHIOBAHO [2].

BuxopucTaHHs POTOPHO-IIIIBKOBOTO aapaTa 3 BUCXIAHOO IDTIBKOKO TAPAHTYE PIBHOMIPHE PO3IIOIUICHHS TUTi B-
KM i MAKCHMAJIbHY IMITbHICTH 3POIICHH 3aBIIKH HEPO3PUBHOCTI MOTOKY 34 BHCOTOIO amapara. Bimomi 3amexHOCTI
JUT1 BU3HAYCHHS BUCOTH ITHOMY PIJMHH, IO 3HAXOJUTHCS B allapari, sIKi BCTAHOBJICHI 0€3 YPaXyBaHHS CKIATHOCTI
XapakTepy pyxy piauad [3].

MeTto10 CTaTTi OYyJI0 CKCIICPUMEHTAIBHE BCTAHOBJICHHS EMITIPHYHIX 3aJIC;KHOCTEH BHCOTH IMITHOMY Ta TOBINH-
HU TUTIBKH BiJ KiIBKOCTI OOCPTIB Ta BUTPAT PiAHHM.

Buxan ocHoBHOTO Martepiaiay. JoCmipKCHHS 3OIHCHIOBAIM HA CKCICPUMCHTAIBHIN yCTaHOBII (puc. 1), mo
CKITATAETHCA 3 POTOPHO-ILTIBKOBOTO amapara / 3 Mpo30POr0 CTIHKOKO Ta BHCOTOXO 37HBY 200 MM, poTopa 2 3 HKOPCT-
KO 3aKPIMUICHAMH JIOTIATSMH, 13 MOYKITHBICTIO PETy MFOBAHHS KiITBKOCTI jtomare (Bix 2 1o 6) i 3a30pa MiXK JIOHAT IMH
Ta CTIHKOIO. JI0CTIKYBaIM BUCXITHHUH PyX i30TepMivHOi Teuii Boam 3 Temmeparyporo 18 °C 3a 6 nomateii i Bincra-
Hi MK HUMH Ta cTiHKOIO0 2 MM. [IIBHAKiCTh 00epTaHHS poTOpa 3MiHIOBANH Bif 5 10 70 pan/c.

PimuHa, mo mepeOyBae B amapari, 0OCPTAOMNCh, YTBOPIOE TAPAOOTIYHUHA TPO(iah i MAHIMAETECA HA BHCOTY
h = h,+ o’R*/(4g), ne h, — piBeHb PiTHHH 32 HEPYXOMOTO POTOPA, M; () — KYTOBA MBHIKICTH, pan/c; R — padiyc obep-
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BucHOBKH i mepCHEKTHBY MOJAILIINX JOCTI/UKeHb. 32 PE3yIbTaTaMU CKCIICPUMEHTAIBHUX JTOCIIKCHb Ta-
JBMIBHOTO BIUTHBY CTiHKH Ta TOBIIMHH IUTIBKHA B POTOPHO-IUTIBKOBOMY amapari 3 BUCXITHOO ITBKOKO Ta KOHCOJb-
HHUM 3aKPIIDICHHSM JIOTIATEH BCTAHOBJICHO 3AJICKHOCTI BUCOTH MIAHOMY Ta TOBLIMHY ILTIBKH BiJ KyTOBOI IIBHIKOCT1
poTopa Ta Burparu piguad. [Toxubka po3paxyHKiB He mepeBumye 5 %. Pesynbraru MOXyTh OYyTH BHKOPHCTAHI I
MOTIEPETHBOTO PO3PAXYHKY H MOAANBINOTO AOCIIIKCHHS POTOPHO-IUIBKOBHX aNlapaTis 13 BUCXIAHOIO TUTIBKOFO.

Cnncok BUKOPHCTAHOT JTiTeparypu

1. Bacumuney H. M. POTOpPHO-IUICHOYHBIC ammapaTrsl B NHINCBOW mpombiiieHHoctH / M. M. Bacwmnmuer,
A.T. Cabypos. — M. : Arponpommsar, 1989. — 136 c.

2. Ilnenounas Temno- m MaccoOMeHHas amaparypa / nox pea. B. M. Onesckoro. — M. : Xumust, 1988. — 240 c. —
(Cep. «IIpo1eccs 1 ammapaThl XAMIHMCCKOH H HS(DTCXUMHUICCKOH TCXHOJIOTHH)

3. Hadley G. F. A Mathematical and Experimental Study of a Climbing Film Evaporator / G. F. Hadley,
A. L. Thomas // Ind. Eng. Chem. — 1960. — 52, No 1. - P. 71-74.

4. Kanmopoeuy 3. b. OCHOBBI pacueTa XMMHUYIECKNX MamuH U anmaparos / 3. b. Kanroposnu. — M. : ['ocmamms-
mar, 1960. — 743 c.

Hagpiitmna mo pemakuii 01.02.2014

Davydov A. S., Biriuk D. O., Zubrii O. H.
HYDRODYNAMICS OF UPWARD FLOW IN A ROTOR-TAPE MACHINE

Intensification of heat and mass transfer processes in liquids most simply solved by using thin-film equipment. Or-
ganization processes in thin layers of liquid widely used in chemical, biotechnology, food and other industries. The
basic requirement for improving the quality of thermally labile substances is to ensure continuity of the film and a
small residence time of the product on the heating surface. In rotary apparatus with falling film problem is to ensure
continuity of the film, especially in the case of high intensity of evaporation. Organization upward flow in rotor-film
devices allows you to create favorable conditions for the processing of thermally labile compounds.

Due to the complexity of studying hydrodynamics upward flow in a rotor-tape machine can not only describe the
process of theoretical functional dependencies. Experimental studies provide an opportunity to present their results
in the form of empirical equations that reflect the real picture of the process.

One of the main parameters characterizing the hydrodynamics of rising film flow is pumping and the average thick-
ness of the film. The results of experimental studies for the height dependence of the number of revolutions of the
rotor and the volume of fluid in the apparatus are based on the inhibitory influence of the wall. Also, the average
film thickness is depending on the number of revolutions of the rotor and the fluid flow.

The study was carried out on a glass model of rotary-film device with a transparent wall , the height of discharge
(235 mm) rotor with rigid blades, adjustable blade number (2 to 6) and the gap between the blades and the wall
(0.75...2.00 mm). Experiments were carried out during isothermal upward flow of water at a temperature of 18 °C.
Number of blades was 6, the distance between the blade and the wall — 2 mm. Rotor speed was changed from 30 to
100 rad/s.

It was established that the ratio of inhibitory effect increases with the amount of fluid that is in the machine, and
decreases with increasing angular velocity. The thickness of the film increased with the flow and decreases with
increasing angular velocity. The results are summarized relevant equations. Calculated values differ from the exper-
imental values of less than 5 %. Reliability approximations made 0.96, indicating a sufficient reproducibility.

The results can be used for design calculations and further research rotary-film devices with a rising film.

Keywords: rotary-film device, upward flow, thin film, inhibitory effect.
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