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Abstract — The wrbulent flow friction of water solution with polymer dramatically reduced compared with
that of pure water. This cffect named the drag reduction and offers sigmificant reduction in pumping power
and energy consumption. However, in spite of dramatic drag reductions. mtense shear forces and high tem-
perature m the flow cause a loss in drag reduction effectiveness due to degradation in polymer solutions.
These degradation behaviors are found to be strongly dependent en temperature. In the present investgation,
mechanical and thermal degradation studied to avoided by adding materials such as surfactanl to the polymer
solution. which enhance the bonding force between molecules. In the present study, Copolymer and SDS
were utilized and mixed in |1 different muxture ratios, which total concentration was fixed at (8} wppm.
Degradation of Copolymer-SDS mixture solutions was experimentally investigated with various flow average
velocities of 1.5 m/sec. 3.0 m/sec and 4 S m/sec in closed loop al the temperature of 10°C, Degradation char-
acteristics of polymer solution without surfactant show a radical loss of drag reduction rates at ngh velocity.
It confirmed that the relievable effect of degradation of surfactant at low temperaturss.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. The Reynolds number based on the solvent
(water) viscosity.

1.5 m/sec 3.0 m/sec 4.5 m/scc
10°C 30.100 60,200 90.300
80°C 107,000 214,000 321.000
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Fig. 2. Degradation of drag reduction effect with dil-
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Fig. 3. Degradation of drag reduction effect with dif-
ferent temperatures at 100 wppm Copolymer sclution
without SDS (3.0 m/sec).
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