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Exploration and definition of properties for viscous liquid flow in the different geometry
channels is one of the fundamental problems in liquid mechanics as exploration of number
problem arising from creation of flow-
ing components for industrial appara-
tuses. Coaxial conic flow is often oc-
curred in different construction of ex-
trusion machines. The problem of high-
viscosity liquid slow flow between co-
axial conic surfaces with common top
and between equidistant conic surfaces
was solved in paper [1], but solution
was obtained without taking into con-
sideration difference in their curvature.
In this paper the last problem is solved
taking into account difference in

Fig. 1. Geometry of the constant width conical gap, L - boundary curvatures for slow 'ﬂow of
length of the channel, ; h — width of gap, u; ix, fx, fg— Newtonian liquid. The solution was

orts of a biconical co-ordinate system obtained in biconical co-ordinates (Fig.
1) which are defined by transformation:
z'=Rcosa+Xsina, ($))
y'=(Rsino—Xcosa) siny=Qsiny, (¥
x'=(Rsino-Xcosa}) cosy=KCcosy 3
The terms of hydrodynamic equations estimation allows to reduce the set to two equations:
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The boundary conditions for (4) and (5) are written as:
v=0, x=0, (6)
v= 0, x=1, M
=0, £=E,. ®
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The solution of equations set (4) —(8) is:

In xctga
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where E = (Etga-1)’ {1 2ln(l——]] (Etgar)’.

The pressure distribution along the chan-
nel is got with the help of equation (9)
numerical integration. Both diffuser and
confuser flow are investigated in this pa-
per.

The solution obtained here is compared
with the solution earlier obtained without
taking into account difference in boundary
curvatures [1, 2]. The differences in defi-
nition of velocity distributions in the
channel for these solutions are represented
on Fig. 2.

Deviation of maximum velocity value

from middle surface of the channel was

chosen as criterion for difference in solu-

tions as the maximum velocity value for

Fig.2. Distribution dimensionless velocity in the Solution without taking into account differ-

channel with parameters: & = 3.7; &, = 10; o = 15°, ence in boundary curvatures is localized on

1 - obtained without taking into account difference the middle surface of the channel.

in boundary curvatures, 2 ~ with taking into account

this difference It is shown that with R > 2.22hctgo, the de-

viation in maximum velocity values localization does not exceed 5 %. This inequality is pro-

posed as criterion for neglecting the influence of distinction in boundary surface curvatures

with calculation of velocity and pressure distribution for slow liquid flow in constant width

coaxial conical channel.

Nomenclature:

h~ channel wxdth, m; V — velocity, ms™; P, Py — continue and entry pressure, Pa; Q —

flowrate, m’s™; R, Rg, R; — continue, entry and exit radial coordinate, m; o — half of conical

surfaces aperture angle, degree.
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