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Experimental  study to reduce the hydraulic resistance of water turbulent
flow in pipes by polymer  additives
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The aim of this research is to study the effect of polymeric additives to water on friction
coefficient change in a turbulent pipe flow which would cause in reduction of drag resistance.

Experiment is done using the polyacrylamide  ( PAM ) as polymeric additive to show
the effect of addition of  ( PAM )  with case low concentrations (0.005,0.013 , 0.025%) on the

friction factor (λ) . The results show that the addition of (PAM) will reduce  (λ) with a range

from 6.51 to 37.95%  comparable with the friction coefficient (λ) for water before addition in
a turbulent  flow case.

Also a study of the addition effect of  ( PAM ) with different concentrations between

( 0.005 – 0.06% ) on the reduction percent of (λ) is carried out . The results show  increasing

the effect of the addition  (PAM ) cause in increasing the reduction percent Δλ / λ %
with  a range of 6.51 to 44.62% . It is found that the peak values called the optimum

values(Cp*)of PAM between 0.03&0.042. Increasing the addition of PAM cause in
decreasing the effect of reduction percent with concentrations at several Reynolds number as
follows:

( Re = 25350 & 0.03%, Re = 28355& 0.033 % , Re=34981&0.038 % , Re=39360 &
0.039% , Re=44985 &0.042%).

Key Words: Polyacrylamide Polymer (PAM), Friction Factor (λ), Reynolds Number ,
Reduction percentage Δλ / λ %.
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)1 ()(PAMpolyacrylamide

C3H5NOMolecular formula

71.08 g mol−1Molar mass

1.13 g/cm3Density

84.5 °CMelting point

- (polymerization)Boiling point

2.04 kg/L (25 °C)Solubility inwater

 )2 (

Cp1=0.025%Cp1=0.013%Cp1=0.005%water
λλλλRe

V
m / sec

Q
m3 / sec

0.02820.02760.02620.0284149890.9143.015x10-4

0.02810.02730.02590.0281161230.9833.24x10-4

0.02490.02710.02570.0270180461.13.62 x10-4

0.02410.02610.02570.0269196801.2013.96 x10-4

0.01880.02350.02550.0254245921.494.94 x10-4

0.01980.02130.02350.0251253501.514.97 x10-4

0.01790.02010.02200.0238283551.7295.71 x10-4

0.01580.01880.02130.0235349812.1337.03 x10-4

0.01520.01770.02060.0230393602.4127.91 x10-4
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)3(
Re=44985Re=39360Re=34981Re=28355Re=25350
Δλ / λ %Δλ / λ %Δλ / λ %Δλ  / λ %Δλ / λ % Cp%

10.029.7410.27.746.510.005
14.5214.3314.4311.259.450.008
18.7218.1117.2414.0811.840.01
24.123.1221.7316.7514.310.013
27.5226.3525.7519.8216.670.016
32.3830.1429.0222.9218.940.02
37.9534.1232.6524.6321.10.025
40.9836.3334.0625.3421.320.03
42.5738.3234.3525.3521.360.033
42.9639.3833.924.6220.710.035
44.2139.6333.5523.2119.790.038
44.6239.2831.2421.2717.550.042
44.3937.8229.8018.4015.980.045
42.5236.2424.7814.1211.650.05
40.3431.6919.077.266.500.055
36.0526.9511.32000.06

)1 ()(PAMpolyacrylamide

0.01300.01600.01890.0209449852.7439.05 x10-4

0.01000.01460.01830.021549283.029.96 x10-4

0.00980.01290.01680.0208576303.51411.6 x10-4

0.00810.01270.01640.02046162883.72312.3 x10-4

0.00760.01250.01540.0202642883.92112.9 x10-4

0.00690.01150.01520.0198699784.29714.07 x10-4
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