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Effect of Air Injection on Drag Reducing Surfactant Solution Vertical Flow

Koichi ARAGA, Yosuke NAKAMIZO and Keiji MURATA

It is known that small quantities of surfactant additives can greatly reduce the friction factors during the flow of a heat
transfer medium. This is because the generation of turbulent vortices is suppressed by the formation of rod-like micelles, and
the flow remains laminar in the high Reynolds number range. However, the values of the heat transfer coefficients decrease
during flow laminarization. The research objective is to examine heat transfer enhancement effects by air injection. This paper
presents an experimental investigation on the heat transfer and flow characteristics in an air-surfactant solution two-phase flow
through a vertical tube. The air was injected through the porous metal. In this condition, the flow pattern of two-phase flow was
bubbly flow which contains many fine bubbles in any flow rate. The bubble diameter was changed by using different types of
porous metal. In every condition of air injection, heat transfer coefficients were enhanced drastically with air injection.
However, the effects depend on the diameter of bubbles. The heat transfer coefficients was Increased as the diameter of bubbles
decreases. This result means that the bulk concentration of rod-like micelles in a surfactant solution in bubbly flow was reduced

because micelle was concentrated on the surface of bubbles.
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Fig. 1 Experimental apparatus
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(a) Surfactant solution (Re;, =8100, 4,=10 pu m)

(b) Surfactant solution (Re; =7500. 4,=100 pn m)

(c) Water (Re, =9400, 4, =10 p m)

Fig. 2 Flow visualization (V;=0.5 L/min)
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Fig. 3 Bubble size distribution (/= 0.5 L/min)
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Fig. 4 Dependence of bubble size on Reynolds number
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Fig. 5 Friction factor
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Fig. 6 Heat transfer cocfficicnt
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