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Fig. 1 Geometry model of Horizontal square pipe (unit: mm)
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Tab.1 Main parameters of continuous phase and discrete phase
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Tab. 2 The parameters of devices to obtain water hammer harmonic
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Fig. 3  The trend chart of particle size of emulsion

droplets under the action of 12N exciting force
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Fig. 4 The trend chart of particle size of emulsion Fig. 5 The trend chart of particle size of emulsion

droplets under the action of 10N exciting force droplets under the action of 8N exciting force
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On the Measurement of Emulsified Oil Droplet Size in Water
Hammer Harmonic Flow Field Based on PIV Technology

CHEN Yingijic's LIU Gé’
(1. Chongqing No. 8 Secondary School, Chongqing 400030, China; 2. Engineering Research Centre for Waste Oil Recovery Technology
and Equipment, Ministry of Education, Chongqing Technology and Business University, Chongqging 400067, China)

Abstract: In order to grasp the microscopic morphology variation regularity of emulsified oil droplets,
such as collision, rupture, gathering and deformation etc. in a water hammer harmonic flow field,
water hammer harmonic flow field with emulsified oil droplets was measured in a horizontal pipe with
square cross-section and based on particle image velocimetry (PIV) technology; the variation of
emulsified oil droplet size induced by exciting force action in water hammer harmonic flow field was
analyzed. Results show that under the action of water hammer harmonic flow field, the growth rate of
average particle size decreases with the decrease of exciting force, but increases with the increase of
action time, until the particle size is in a dynamic equilibrium. The time needed for emulsified oil
droplets gathering at wave nodes decreases with the increase of exciting force. So, the increase of
harmonic excitation force of water hammer is beneficial to the aggregation of emulsion oil droplets and
the formation of large scale droplets, which can effectively improve the oil-water separation effect
under the action of water hammer harmonic flow field.

Keywords: emulsified oil droplets; water hammer harmonic flow field; particle size; exciting force;

particle image velocimetry



