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A Study on the Drag Reduction Effect and Heat Transfer Enhancement of
Non Ionized Surfactant and Water Mixture in a Circular Pipe Flow

Myoung-Jun Kim?

Abstract . This paper has dealt with the effect of non ionized surfactant and water
mixture on drag reduction and heat transfer enhancement in a circular pipe flow with
experimentally. The test section was consisted of stainless steel pipe with inside
diameter of 16mm. The wire coil was used to increase heat transfer in a pipe and the
non ionized surfactant(Oleyl Dihydroxyethyl Amine Oxide, ODEAQ) was used to reduce
the drag force of water mixture with surfactant. The main parameters of this
experiment were diameter and pitch of wire coil and the ratio of test section length and
horizontal wire coil length. In this experiment, the acquired results were 1) Drag
reduction effect existed in this ODEAO-water mixture, 2) Friction factor and heat
transfer were increased with insertion the heat transfer enhancement coil, 3) With
increasing of pitch ratio, heat transfer was decreased, and 4) Heat transfer was
decreased by the decreasing of inserting coil diameter.

Key words : Non Ionized Surfactant(¥ol2# AWEAA), Drag Reduction Effect(+E43 7+
4 &), Heat Transfer Enhancement(@d% £x1), Oleyl Dihydroxytehyl
Amine Oxide(£dd Uslo|=2 A9 ol A5E)

7| &AM g hy @ Local heat transfer coefficient(W/m” - K)
k : Thermal conductivity (W/m - K)

¢ Specific heat (J/kg - K) L : Length of test section (m)

d : Diameter of test section (m) Le + Fully developed region (m]

Nu : Nusselt number (-]
P : Pitch of wire coillm)

e  Wire coil diameter [m])
f ¢ Friction factor [-)
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Table 1 Experimental conditions
Wire coil material Copper
x/L 0.25, 0.50, 0.75, 1.00
Ple 10, 20, 30, 50
Additive ODEAO mixture
Table 2 Thermo-physical properties of ODEAO

mixture and non-dimensional numbers

Name Values
Density o = 980 kg/m’
Viscosity 1 = 5.8x10° kg/(m - s)

Thermal conductivity”
Specific heat’

k = 043 W/m - K)
G = 3980 Jikg  K)

Prandtl number Pr = 53.68
Reynolds number Re = 500~60,000
Nusselt number Nu = 3~110

* means the measured results of ODEAO and water
mixture[2000ppm] in this preparations of experiment at
285.16[K]
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