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Study on Performance of a Pipe-type Oil Drop Coalescence Device
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Abstract: To study the performance characteristics of the pipe-type oil droplet coalescence device, laboratory
tests and computational fluid dynamics analyses are conducted to study the flow characteristics in the device. The
results show that: when the inlet mixing flow rate is lower than 0.5 m/s, the flow pattern can be diverted. When
the inlet mixing flow rate is higher than 0.5 m/s, the dispersed oil droplets can build up after passing through the
pipe-type oil droplet coalescence device. Through the study on the structural parameters, operating parameters and
physical parameters of different coalescence plates, it is found that the flattype coalescence plate has the best coa—
lescence effect at high inlet flow rates. When the inlet flow rate increases to nearly 3 m/s, the oil droplets in the
pipe-type oil droplet coalescing device still have an increase effect. The best oil droplets coalescing performance
could be observed when the spacing of the coalescing plate is 20 mm. 1 m coalescing plate length could result in an
optimal oil droplets coalescing effect. The pipe-type oil droplet coalescence device has the function of coalescing
small oil droplets into large oil droplets, which can be used with an oil-water separator to improve the separation
performance.
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Fig. 1 Schematic diagram of the built-in structure of different

pipe-type oil droplet coalescence devices
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Fig. 7 Numerical simulation results of the effect of inlet velocity on oil droplet coalescence
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Fig. 9 Numerical simulation results of the effect of coalescence plate length on coalescence effect
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