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A Study on the Flow Characteristics of Newtonian Fluid and
Non-Newtonian Fluid in Dividing Tubes
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ABSTRACT

The objective of the present study is to investigate the characteristics of the dividing flow
in the laminar flow region. Using glyvcerine water solution(wt43%) for Newtonian fluid and
the polymer of viscoelastic fluid(500wppm) for non-Newtonian fluid, this research investi-
gates the flow state of the dividing tube in steady laminar flow region of the two dimen-
sional dividing tube by measuring the effect of Reynolds number, dividing angle, and the
flow rate ratio on the loss coetticient.

In T- and Y-type tubes, the loss coefficients of the Newtonian fluid decreases in constant
rate when the Reynolds number 1s below 1(0). The eftect of the flow rate ratio on the loss.
coefficients is negligible. But when the Reynolds number 1s over 100, the loss coefficient
with various flow rate ratios appreoach an asymnptotic value.

The loss coefficient of the non—Newtonian fluid for different the Reynolds number shows
the similar tendency of the Newtonian fluid. And when the Reynolds number is over 300, the
loss coefficient is approximately 1.03 regardless of flow rate ratio or the dividing angle.

The aspect ratio does hardly influence the reattachment length and the loss coefficient of
both Newtonian and non-Newtonian fluid. The loss coefficient decreases as the Reynolds
number increases. The loss coefficient of Newtonian fluid is larger than that of non-New -
tonian fluid.

T87)&8] : Viscoelastic Fluid(HeA #4)), Energy Loss Coefficient(dl\ <] &4 A<), Aspect
Ratio(ttHE 8 H])), Reattachment Length(A532F Zo]) Dividing Angle(¥-7]21%)
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Fig.2 Dividing tube and streamline
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Fig.18 Flow pattern of the non—Newtonian fluid by closing the main tube

Fig.19 Flow pattern of the non~Newtonian fluid by closing the lateral fube
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