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G5.2

Pressure characteristic with non-;sothermal flow of high-viscosity liquids in
circular confuser

LM Ulicv :
Kharkov State Polytech. Univ.,, Dep. Chem. Eng., Frunze St. 21, 310002, Kharkov, Ukraine;
Tel. (380) 572400-893, Fax. (380) 572-400-632, E-mail: uim@lotus kpikharkov.ua

Melts of some thermoplastic polymers within the alteration of processing parameters are
alike high-viscosity Newtonian liquids with Arrenius dependence of viscosity on temperature
BT peexplE/R(V/T-1/Ty)], where p,»10°Pa-s, Ex(10°...27-10%) Jmol', To = 463° K,
R=831 Jmol*K™ {1}, their flow takes place in condition of the big gradients of the tempera-
ture and viscosity in consequence of sharp viscosity - temperature dependence. Therefore it is
mywnhmvemmofmﬁndﬂowswmmomb«h&smmmdhm
exchange at boundary of confizser.

ToWMWMhmd&qumNmm
cal layers in confuser and it is assumed that viscosity over cross-section of each layer is con-
stant and equal to one taking for average temperature over cross- section of this layer. Owing
to this method the set of equations of motion and hest transfer is reduced to the set N+1 ordi-
nary differeatial equations for the mean temperatures in layers and mean pressure and analytical
expressions for componeats of velocity, &npmonﬁmonmdhutmmfacoﬁuumbe-
tween layer.
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mmmmammmmnﬂawmmmmmﬂu :
channel is distinguished a little from isothermal distribution therefore pressure characteristic is
Linear here (Fig.). With increase of flowrate the small viscosity layer appears at the exit from
confisser in consequence of mechanical energy dissipation. The pressure gradient on the exit is
considerably decreased in comparison with the isothermal that lesds to nonlinear pressure drop
- flowrate dependence (Fig). -

The small viscosity shear layer will be extended on more and more part of confuser with
further increase of flow rate and the dependence AP(Q) will be distinguished more and more
from linear (Fig.). For confusers with smail angie of opening high-temperature shear layer will
have been extended almost on all confuser beginning in some flow rate. It means that high -
temperature flow with small pressure gradient has appeared in the channel of confuser. The
e, pressure drop for this flow is decreased beginning

» with the flow of melts of thermoplastic polymers is
M\ non-moaotonous (Fig). It is necessary to note that all
3 presented  dependencies are only for steady-state
h flow. Pressure drop - flowrate dependence was in-
vestigated for different intensity of heat exchange
A I e ¢ tour.wv with ambient too,

Figuro. Average on cross- soction of con- REFERENCES: 1. Ponomarenko V.G, mebnyacx

angie of opening of confuser 20,. ~ Fiz Zh (Minsk). 1990. Vol. 59, No. 1. P. 158-159.

28




