O transporte pneumatico de rolhas de cortiga @ um processe mwte usado na
mdusiiia corticeira, sendo o projecte deste fipo de instalagdes azsente puraments numa
base empinca.

Os estudos expermmentals efectuados para caractenzar este fipo de Tamsporte
pueumatico foram. até ao moments, apenas orientados para o estude de processos de
fransporte pneumatice na dwmecgdio honzontal, quer para o fransporte em regime
permanents, quer para a fase ds aceleragio das relhas.

O proposito deste trabalbie fo1 o de se estudar e carvacterizar o framsporte
pueumatico de rolhas de cortiga na direcgao vertical Para tal, for projectada e constouida
uma instalagdo laboratorial que permitiu a agquizicio de dades obtidos atraves de diversos
ensalos realizados, com varnacic de alguns parametros caracteristicos desste fipo de
gscozmento bifasico. Trés tamanhos padido de melhas e um tmico diametro de conduta
foram usados nas experiencias.

Inicialmente for analizada a evelucdo da perda de carga do escoaments bifasico
por unidade de comprimente da conduta. Atraves desta primeira interpretacio dos dados
fol possivel venficar que, durante o regime fransitono micial, os valores de perda de
carga sao elevados e que estes assumemn wma tendencia mais linear e constante, assum que
58 AProximam as condigdes de escoamento em reglme permanente.

Duas zona: distintas puderam entio ser perfeitamente defimdas. a regido de
fransporte em regmme transitorio, durante a qual se venfica a aceleracdo das rolhas, 2 2

regiao de transporte regime permanents, onde o escoamento bifasico esta perfeitaments



estabilizade. Embora cronclogicamente a regiio de regime transitorie seja anterior a
regiio de regime permansnis, opiou-se, ne fratamento e Interpretacic dos dados
gxpenmentals, por s anallsar em primelroc lugar @ zonz de transporie em regums
permanents, seguindo-s2 depels a zona de ragime transitono.

Ma regiic de regime pelmanents constata-se gue o valer da perda de carga, por
umdade de comprimento de conduta, parz o fansports pneumatico na verfical de rolhas
de cortiga, € superior a perda de carga assoclada a friegdo do escoamento gasese 1solade,
para um mesmo valor de velocidade de fluide transportador, ac contrarie do gue sucedia
no fransperte pneumatics honzontzl de rolhas de cortica. Dos resultados expenmentzis
fo1 ainda pessivel cbservar tendsncias de evolugde da perda de carga, quande se varnam
os diversos parametros caracteristicos do escoamento.

Os dados da perda de carga experimentalments obtidos foram comparades com
valores caleulados attaves de wm modelo generalizta presente na liferatwa. A pouca
adequabilidads dos modeles generalistas ao caso conereto do transporte puneumatico das
rolhas, justificou o desenvelvimento, por comelacio nic-linear dos dados expernimentals,
de uma expressic para o factor de friccde deste escoamente bifasico. como funcio de
grupos adimensionals, fisicamente caractenzadorss deste tipe de escoamento.

Quante ao regime transiente, aste frabalho +visouw 2z amalize da vanacde do
COmMPTIMENts NSCessarlo para que se atnjam as condigdes de regime permanents, com a
vanagio de alguns parametros do escoamento — comprmente de reacelsragio. INuma
primeirz analize venficou-ze que, para este tipo de tansporte pneumatico, o valer deo
comprimento de reaceleragic e identice ac comprimente de aceleragic cbiido para
transporte pneumatico na hornzontal.

Oz dades de comprimentos de aceleracic sxpernmentalmente obtidos foram
tambem comparades com valeores calculades atraves de uma equagdo generalizta presents
na litsratura, nio sendo as conclusdes satisfatonas. Fol consequentzments desenvolvida,
por correlagie nac-linear dos dades experimentals, wma expressdo para o comprimento
de reaceleragio das rolhas, em funcic de grupos adimensionals caracterizadores deste

escoaments bifasico.



The pneumatic cenveving of cork stoppers 15 used m the cork processing
mdustmnes with equipments desizned and bl purely on an empineal baszis.

Expenmental smdies to charactsrize this tvpe of pnemmatic conveying have been,
so far, onented towards the study of honzontal conveving processes, sither for steady
state fransportation or for the accsleration phase.

The mtention of this work was to studv and characterize the pneumatic franspert
of cork stoppers m the wverticzl direction. For such, 1t was projected and constructed a
laboratonal mstallatien that allowed the acgmsition of data obtained through different
tests cammied out with vanaton of some charactenstic parameters of this ope of two-
phase flow. Three standard stopper sizes and a single pipe diametfsr were used in the
experiments.

Imitially, the evolution of the pressure drop of the two-phase flow per umit of
length of the pipe was analvsed. Through this first interpretation of the data it was
possible to confirm that, during the 1mtal transient regime, the values of pressure drop
roza abruptly, but were afterwards followed by a smecother reduction frend, when 1t gets
close to the conditions of steady state.

Two distinet zones have been perfectly defined; the rezion of transport m transient
regime where 1t happens the acceleration of the corks, and the steady state fransport
region, where the two-phasze flow 15 perfectly stalulized. Although the rezion of transient

regime 13 pravious to the steady state region, 1t was opted, m the treatment and



mterpretaton of the experimental data, te analyse i first place the zone of steady state
CONVEVINE.

In the steady state region the expenimentz] results obtzined for the pressure drop
per umt of pipe length show that, for the vertical pneumatic conveyving of cork stoppers.
thosze values are gher compared to the pressurs drop associated with the fnction of the
1solated zas flow, for the same value of transporting flmd wvelocity, mn contrast to what
succeeded im the honzontal pneuwmatic comveving of cork stoppers. Based on the
experimental results 1t was also posz:ble to observe mamm trends on the sveolution of the
pressure drop, when several charactenistic parameters of the two-phase flow were
changzed.

The experimental datz of the pressure drop had been compared with wvalues
calculated through a general model presented i lhterature. Becauze of the low
adequateness of thiz general model to the concrete caze of the pneumatc conveving of
the corks, it ustified the development, by non-linear comrelation of the experimental data,
of an expression for the frictional factor of this two-phase flow, as a simple function of
dimensionless parameters that phvsically characterize this type of flow.

As far as the fransient regimen was conceimed, this expenimental work allowed the
analvzis of the vanation of the necessary pipe length until conditions of steady state were
reached — re-acceleration length, with the wvanaton ef some characteristic flow
parameters. In a first analvsis 1t was venfied that, for thus type of pneumatic conveving,
the value of the re-acceleration length 1z :dentical to the acceleration length obtained for
honzontal preumatic conveymsg.

The expernimental data of re-acceleration lengths have also been comparsd with
values czlewlated through z zeneral equation for the accelsration lenszth presentsd m
hiterature, with no satisfactory conclusions. Se, again, 1t was developed, by a non-linear
comelanon of the expenimental data, an expression for the re-acceleration length of the
corks, as a simple function of dimensionless parameters that physically charactenze this
tvpe of flow.



