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Investigation of Pressure Drop for a Pseudo-plastic Fluid
Flow in Isosceles Triangle Pipes
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Abstract : Numerical Calculations for dimensionless pressure drop (friction factor times Reynolds number) have
been obtained for fully developed laminar flow of MPL(Modified Power Law) fluid in isosceles triangle pipes.
The solutions are valid for Pseudoplastic fluids over a wide range from Newtonian behavior at low shear rates
through transition region to power law behavior at higher shear rates. The analysis identified a dimensionless shear
rate parameter which for a given set of operating conditions specifies where in the shear rate range a particular
system is operating, i.c., Newtonian, transition or power law region. The numerical calculation data of the
dimensionless pressure drop for the Newtonian and power law regions are compared with previously published

asymptotic results presenting within 0.16 % in Newtonian region and 2.98 % in power law region.
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Fig. 1 Typical flow curve of a pseudo-plastic fluid
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Table 1 Dimensionless Kozicki coefficients™® for
isosceles pipes
isosceles apex angle
B B
©) I 2
5° 0.15 0.63
10° 0.17 0.63
20° 0.18 0.64
30° 0.19 0.65
40° 0.18 0.64
45° 0.18 0.64
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Table 2 Data of dimensionless pressure drop( /- Re,,)

with 45 degrees of isosceles apex

log B

n

-40(-30(-20|-10| 00| 10| 20| 3.0 40

0.4 58.0557.97 [57.18 | 50.94 | 33.75 | 26.04 | 24.99 | 24.88 | 24.87

0.5 58.05157.99 | 57.40 | 52.52 [ 38.44 | 30.74 | 28.64 | 28.53 | 28.52

0.6 58.0558.01 |57.57|53.93141.32|33.98|32.87 [32.7532.74

0.7 58.05|58.02 [57.73 | 55.17 | 45.37 | 38.83 | 37.79 | 37.68 | 37.67

0.8 58.05 [ 58.04 | 57.8556.27(49.53|44.40 | 43.53 (43.43 [43.42

0.9 58.05|58.05 [ 57.96 | 57.23 | 53.78 | 50.78 | 50.23 1 50.17 | 50.16

1.0 58.06 | 58.06 | 58.06 | 58.06 | 58.06 | 58.06 | 58.06 | 58.06 | 58.06

Table 3 Present and previous data of f. Re a4 for

Newtonian fluid

S F+ Re,, (previous)' F+ Re ,(present)
0° 48.00 48.00
10° 51.28 51.36
20° 52.88 52.95
30° 53.33 53.40
45° 57.99 58.06
60° 50.97 51.02
90° 48.00 48.00
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Table 4 Present and previous data f- Re, for
power law fluid with 45 degrees of isosceles
apex

n f* Re, (previous)’ f* Re, (present)
1.0 58.03 58.06
0.9 49.87 50.16
0.8 42.94 43.42
0.7 38.05 37.67
0.6 32.04 32.74
0.5 28.78 28.52
0.4 24.13 24.87

30.0

800

70.0 4

40.04 n= 1.0

Dimensionless

Pressure Drop

“40 <30 -Z0 1.0 DO 1.0 20 30 40
Shear Rate Parameter (£3)

Fig. 3 Variation of dimensionless pressure drop
with shear rate parameter for MPL Fluid in

isosceles pipe with 45 degrees of isosceles

apex
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