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Abstract

For the oil and gas separator of screw compressor, three-dimensional numerical simulation of se-
parators with different inlet modes, different oil droplet diameters and different volumetric flows
was carried out by using PumpLinx software. In the simulation, the gas-liquid two-phase flow
conforms to the fluid N-S equation. Firstly, the RNG k-£ model is used to calculate the compressed
gas in continuous phase, and the distributions of streamline, velocity and pressure in the rotating
flow field inside the separator are obtained. The discrete phase model is used to calculate the lig-
uid droplet with discrete phase, and the trace diagram of oil droplet motion is obtained. By com-
paring and analyzing the simulation results of two phase flow field, PumpLinx software can well
simulate the influence of inlet direction, volume flow on the flow field distribution and the influ-
ence of oil drop diameter on separation efficiency. It provides an effective research method for the
optimization design of oil-gas separator and has important engineering application value.
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Figure 1. Structure model of oil and gas separator
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Figure 2. Grid division of oil and gas separator
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Figure 3. Flow charts of oil and gas separator. (a) Flip in, (b) radial entry
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Figure 4. Distribution of speed and pressure of tangential entry. (a) Leakage velocity distribution, (b) distribution of tangen-
tial pressure
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Figure 5. Distribution of radial entry velocity and pressure. (a) Radial velocity distribution, (b) Distribution of radial pres-
sure
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Figure 6. The trajectory of oil droplets of different sizes
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Figure7. Flow charts under different volume flows
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Figure 8. Speed distribution of different volume flows at inlet sections. (a) 40 m*/min velocity distribution, (b) 60 m*/min
velocity distribution, () 100 m*/min velocity distribution
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Figure 9. Pressure distribution of different volume flows at inlet sections. (a) 40 m*/min pressure distribution, (b) 60 m*/min
pressure distribution, (¢) 100 m*/min pressure distribution
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