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Introduction

Hydraulic resistances (hydraulic chokes) are set
in hydraulic systems of a various technological
equipment [1 — 5]. The hydraulic resistance is used to
control of movement speed of executive bodies of
the technological equipment. Working fluid, which
has certain viscosity, moves through channels of the
hydraulic choke in which special elements are
placed. Purpose of the special elements is reduction
of the cross section of the channel or direction
changing of the hydraulic choke channel [6]. This
leads to changing of pressure and other
hydrodynamic parameters of moving working fluid
in the channels and at the output of the choke. In the
works [7 — 8] is presented changing of some
hydrodynamic parameters (pressure, temperature,
dynamic viscosity, vorticity and Prandtl number) of
non-Newtonian fluid at constant initial flow velocity
from changing of the packet choke geometry.
Changing of hydrodynamic parameters of non-
Newtonian fluid at changing of initial flow velocity
at the inlet of the packet choke was subjected to
review in this article.

Materials and methods

Computer calculations of transition flow of
industrial oil in the sections of the three models of
the hydraulic packet chokes were carried out under
the following conditions:

I. Geometry

1. An orifice diameter in a plate — 1/2/3 mm.

2. Distance between the orifice plates — 5/10/15
mm.

3. The plate thickness — 0.5/1/1.5 mm.

11. Inner walls roughness in all models — 5 um.

111. Flow velocity of industrial oil in each model
—0.5/1/1.5 m/s.

1V. Initial temperature of working fluid — 293.2

K.

Results and discussion

Changing ranges of the calculated values of
hydrodynamic parameters (pressure, vorticity, shear
rate [9 — 10], shear stress, Prandtl number and
velocity) of industrial oil flow at different velocities
in the first, the second and the third models of the
hydraulic packet chokes are presented in the table 1.

Table 1

Changing ratios of hydrodynamic parameters of industrial oil flow in the hydraulic packet chokes
models with the different geometry.
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On the graphs v is initial velocity of industrial
oil flow in the hydraulic packet chokes models. The

graphs were built by the minimum and maximum
calculated values of non-Newtonian fluid flow
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parameters in the hydraulic packet chokes models.
Changing ranges of hydrodynamic parameters
increase with increasing of initial velocity of non-
Newtonian fluid flow. Significant changing of
Prandtl number, pressure and flow velocity is
observed at maximum initial flow velocity of non-
Newtonian fluid in the first model of the hydraulic
packet choke. Vorticity and flow shear stress of non-
Newtonian fluid have the maximum values along the
full length of the second model of the hydraulic
packet choke. Calculated shear rate of flow is three
times more than in the first model of the hydraulic
packet choke at flow velocity of industrial oil of 1.5
m/s in the second and the third models of the
hydraulic  packet chokes.  Pressure changes
(increases) in proportion to calculated flow velocity
of non-Newtonian fluid in the sections of the
hydraulic packet chokes models. Minimum changing
of hydrodynamic parameters of non-Newtonian fluid
flow were determined at the maximum hydraulic
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