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A Study on the Performance Analysis of Degasser System
with Vacuum Pump for Onshore and Offshore Drilling
HHE! e MRS AST Ao
Seong-Yong Kwon', Sung-Gyu Park?, Chul-Soon Shin?,
Seung-Chan Kim*, Hee-Yeon Lim°

{Abstract)

In modern industry, vacuum has grown into an indispensable industrial field. The
performance of the vacuum pump in the degasser system among mud treatment
system facilities was verified by a numerical analysis method. The degasser system is
an equipment for removing the gas contained in the mud, and it is a work process
that requires a vacuum. This study analyzed the vacuum pump performance of the
degasser used in drilling for resource development of onshore and offshore plants. The
vacuum pump used in the degasser system was designed with a discharge rate of
0.099kg/s. The DM(Design Modeler) program of ansys workbench 17.2 was used to
modify the model of the vacuum pump used in the degasser system. And for
performance analysis, CFX, which is known to be suitable for rotating system analysis,
was used. Finally the performance analysis results of the vacuum pump and the
prototype performance test results were compared and analyzed.
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Fig. 1 Mud treatment system
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Fig. 2 Composition of degasser system
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(@) The right handed helix

(b) The left-handed helix

Fig. 3 The constant pitch helix of screw pump rotor
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(a) The fluid area of vacuum pump

(b) The Structure area of vacuum pump
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(¢) The Configuration of vacuum pump

Fig. 4 The analysis screw pump rotor
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Table 1. The dimension of vacuum pump rotor

Notation Name Length(m)
1Dy Inlet diameter 0.05
ODy Outlet diameter 0.05
CR Casing Radius 0.085

Y 1 c

Fig. 5 The rotor of dimension
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(b) The fluid area of vacuum pump rotor casing

Fig. 6 The mesh of structure and fluid area
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Fig. 7 The boundary condition of vacuum pump

Table 2. The boundary condition

Position
Inlet
Outlet
Rotor speed

Note
0.099kg/s
Atmospheric -

3600 RPM
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Table 3. The analysis result of vacuum pump

Inlet flow
No. ratelkg/s] Inlet pressure[Pa] | RPM
1 0.099 149.65 3,600

Air Volume fraction

(a) The air volume fraction at 0.004s

Air Volume fraction

(b) The air volume fraction at 0.008s

Air Volume fraction

(¢) The air volume fraction at 0.01s

Fig. 8 The air volume fraction

Table 4. Test condition

Contents Numbgr of Temperature | Test Vessel
rotation
Pressure |3 60oRpM 25°C 85L
test
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Table 5. Performance test result

NO. | Discharge rate(V,)
1 0.126kg/s

Pi[Pal
101,325

P,[Pa]
136.122
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Table 6, Comparison of experimental and CFD results

Item CFD | TEST |Error[%]
Discharge rate [kg/s] 0.099 | 0.126 | 5.42
Degree of Vacuum [Pa] | 149.65 [136.122| 9.94
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