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Abstract

The aim of this research was to study the effect of polymeric additives to water on friction
coefficient change in a turbulent pipe flow.

Experiment was done using the polyacrylamide ( PAM ) as polymeric additive to show the
effect of addition of ( PAM ) with low concentrations (0.005,0.013 , 0.025%) on the friction factor (\)
. The results showed that the addition of (PAM) will reduced (A) with a range of 6.51 to 37.95%
comparable with the friction coefficient (A) for water befor addition in a turbulent flow .

Also studied the effect of addition ( PAM ) with high concentrations between (0.03 -
0.06% ) on the reduction percent of (A) . The results showed increasing the effect of the addition
(PAM ) on the reduction percent of (A) with arrange of 21.32 to 44.62% and decreasing the effect of
addition (PAM ) on

when (\) exceeded the optimum values of PAM concentrations (0.03-0.042%) at several
Reynold's numbers . A relations have been obtained between Reynold's numbers and (\) and between
the concentrations ( C%) with reduction percent of (A) .
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Q \Y water C=0.005% C=0.013% C=0.025%
m®/ sec m/ sec Re A A A A
3.015x10* 0.914 14989 0.0284 0.0262 0.0276 0.0282
3.24x10* 0.983 16123 0.0281 0.0259 0.0273 0.0281
3.62 x10* 1.1 18046 0.0270 0.0257 0.0271 0.0249
3.96 x10* 1.201 19680 0.0269 0.0257 0.0261 0.0241
4.94 x10* 1.49 24592 0.0254 0.0255 0.0235 0.0188
4.97 x10* 1.51 25350 0.0251 0.0235 0.0213 0.0198
5.71 x10* 1.729 28355 0.0238 0.0220 0.0201 0.0179
7.03 x10* 2.133 34981 0.0235 0.0213 0.0188 0.0158
7.91 x10* 2412 39360 0.0230 0.0206 0.0177 0.0152
9.05 x10* 2.743 44985 0.0209 0.0189 0.0160 0.0130
9.96 x10* 3.02 4928 0.0215 0.0183 0.0146 0.0100
11.6 x10* 3.514 57630 0.0208 0.0168 0.0129 0.0098
12.3 x10* 3.723 616288 0.0204 0.0164 0.0127 0.0081
12.9 x10* 3.921 64288 0.0202 0.0154 0.0125 0.0076
14.07 x10* 4,297 69978 0.0198 0.0152 0.0115 0.0069

Bastiod A A/ AN lSsaY) Jalae piasidt] ugiall danail e €O wadly) Lol Adlall 5,800 8l Adjudls
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Re=25350 Re=28355 | Re=34981 | Re=39360 | Re=44985

C% AL A% AN TA% AL A% AN A% AL A%

0 0 0 0 0 0

0.005 6.51 7.74 10.2 9.74 10.02
0.008 9.45 11.25 14.43 14.33 14.52
0.01 11.84 14.08 17.24 18.11 18.72

0.013 1431 16.75 21.73 23.12 24.1
0.016 16.67 19.82 25.75 26.35 27.52
0.02 18.94 22.92 29.02 30.14 32.38
0.025 21.1 24.63 32.65 34.12 37.95
0.03 21.32 25.34 34.06 36.33 40.98
0.033 21.36 25.35 34.35 38.32 42.57
0.035 20.71 24.62 33.9 39.38 42.96
0.038 19.79 2321 33.55 39.63 4421
0.042 17.55 21.27 31.24 39.18 44.62
0.045 15.98 18.4 29.8 37.82 4439
0.05 11.65 14.12 2478 36.24 42.52
0.055 6.5 7.26 19.07 31.69 40.34
0.06 0 0 11.32 26.95 36.05
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