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A study on the flow characteristics of Non-Newtonian
fluid flows in dividing tubes
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Abstract

Flow patterns of fluid flow in dividing tube were visualized, and the energy losses due
to dividing were measured in laminar dividing flow of the viscoelastic fluid and its
solution in tube junctions with dividing angles of 90°, 60°, 45° and 15°. Two separation
sones were observed. swelling of the streamline to the main tube or to the lateral tube
was observed. The sizes of the separation zones depend on the Reynolds number, the
dividing angle and the dividing flow rate. The energy loss coefficients decrease with
increasing Reynolds number, but their decreasing rate decreases with increasing Reynolds
number as the sizes of the separation zone increase. The effect of dividing angle on the
energy loss coefficients and separation is greater for the main tube than for the lateral’
tube.
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Fig. 1 (a) Schematic diagram of experimental

appratus
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Fig. 1 (b) Enlarged view of the main test section

Table 1 Experimental conditions of flow visu-
alization tests

Test fluid Concentration Range of
Re. No
Viscoelastic
non-Newtonian 500ppm Re = 10~300
fluids.

Test conditions, isothermal flow condition(20TC) and
uniform inlet,

Note : The Reynlods number was calculated based
on the upstream Hydraulic diameter, Dh

AetAd %A= Polyacrylamide (AP 30) 0.05%
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Fig. 2 (@) Dividing tube and separation
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Fig. 2 (b) Dividing tube and streamline
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Fig.3 Flow pattern to the Reynolds number ( /@, = 0.75)
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Fig.4 Flow pattern to tﬁe flowrate division ratio (T type, Rer = 250, W,=10.5)
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