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Abstract:In the present study, heavy oil viscosity reduction in Daqing oil field was
investigated by using an ultrasonic static mixer. The influence of the ultrasonic power
on the viscosity reduction rate was investigated and the optimal technological
conditions were determined for the ultrasonic treatment. The mechanism for
ultrasonic viscosity reduction was analyzed. The flow characteristics of heavy oil in
the mixer under the effect of cavitation were investigated using numerical modeling,
and energy consumptions were  calculated during the ultrasonic treatment and
vis-breaking processes. The experimental results indicated that the ultrasonic power
made the largest impact on the viscosity reduction rate, followed by the reaction time
and temperature. The highest viscosity reduction rate was 57.34%. Vacuole was
migrated from the axis to the wall along the fluid, accelerating the two-phase
transmission and enhancing the radial flow of the fluid, which significantly improved
the ultrasonic viscosity reduction. Compared to the vis-breaking process, the energy
consumption of ultrasonic treatment process was 43.03% lower when dealing with the
same quality heavy oil. The optimal process conditions were found to be as follows:

ultrasonic power of 1.8 kW, reaction time of 45 min and reaction temperature of
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