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ABSTRACT

4773013063: Petroleum Technology Program
Tanabordee Duangprasert: Vertical Two-Phase Flow Regime and
Pressure Gradient under the Influence of SDS Surfactant.
Thesis Advisors: Assoc. Prof. Anuvat Sirivat , Asst. Prof. Kitipat
Siemanond, and Prof. James O.Wilkes, 266 pp. ISBN 974-993-751-1
Keywords: Flow regimes/ Bubble flow/ Slug flow/ Churn flow/ Annular flow/
Mist flow/ Pressure gradier;tf Reynolds number

Two-phase gas/liquid flows in vertical pipes have been systematically
investigated because of their importance in many industrial processes operating in
the two-phase flow regimes. There are four principle flow regimes which occur
successively at ever-increasing gas flow rates: the bubble, the slug, the annular, and
the mist flow regimes. In this research, the flow regimes and their pressure gradients
were be investigated at a fixed temperature of 30°C. Water and SDS solution (1
CMC) were used as the working fluids. In particular, we focused our work on the
influence of surfactant addition on the flow regimes and the corresponding pressure
gradients of the two-phase flow in a vertical pipe. An experiment was carried out in a
vertical transparent tube with 0.019 m inner diameter and 3 m in length, and pressure
gradients were measured by the pressure taps connected to a U-tube manometer. For
both solutions, at a fixed Reyaer Or Resps solution With increasing Rey, the pressure
gradients decreased from the bubble flow regime to the churn flow regime. In the
annular to mist flow regimes, the pressure gradients increased with increasing Re,j.
In the slug and the slug-churn flow regimes, the pressures gradients of the SDS
solutions decreased with increasing SDS concentrations, relative to that of water. At
a fixed Reywaer Or Resps solution With increasing Re,ir, the bubble height increased but
the bubble width seems to be constant. At a fixed Rey, the bubble velocity increased
with increasing Reyaier Or Resps solution. Finally, the experimentally measured pressure
gradient values were compared with the theoretical values and they were in good

agreement.
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