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S 1 i/ C -18 <15kPa
HECR E/(Lmin™) 4
il % F1/kPa —44
S5 2 i/ C 25 <10kPa
HEL 3 E/(L-min™) 15
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3 2 o5, fF-18 C Hik M &4 4 L-min
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1 14.04 MPa, ¥/NFIEEMEH IR EE 42.8 MPa
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Pressure Contourl
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I -39 515.84
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—41 240.51 e —
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—42 620.26
—42 965.19

-43310.13
EE N
9 HfiFE25 CITR T#HEOERE

3K, GHEF:
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Q)EITTEE LT CFD 434, Rk seidk
WO R T4 HTHE. 455 EBE-18C. 25T
170 THY 3 ASTHUT, FEH I EFER/NT 10 kPa,
i e ZR.

B)EFXF R 2 i Kk 2 e e Th o A 1)
Wi, it Abaqus THEAT, Pk TIRZ S5 SHAE
(IR, P82 RN T 110.1 MPa FE % 36.99
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Oi1l filter layer stress analysis and optimization

LIU Panyong, CHEN Zhenlei', SHANG Qing, LIU Chaojie, LIN Zhiqiang
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: Aiming at the problems concerning pressure difference between inlet and outlet, strength of oil filter
layer and diversion pile height under the working condition of oil filter, the preliminary design of filter is
evaluated and optimized by the combination of experiment and simulation, so that the pressure drop of inlet and
outlet and the strength of filter layer are ensured to meet the requirements. First, the filter layer performance test
is performed to obtain the inertial resistance coefficient and the viscous resistance coefficient of the filter layer.
Then the pressure drop at the inlet and outlet of the filter is analyzed and calculated by CFD (Computational
Fluid Dynamics) analysis of the porous media of the filter layer. The results show that, under three working
conditions of —18 C, 25 C and 70 C, the inlet and outlet pressure drop is always less than 10 kPa, which meets
the requirements. In view of the problem that the maximum principal stress of the filter layer exceeds its tensile
strength, CAE simulation analysis is used to optimize the gap between the filter layer and the diversion piles,
making the maximum principal stress of the filter layer being reduced from 110.1 MPa to 36.99 MPa, which is
less than its tensile strength of 42.8 MPa.

Key words: filter; filter layer; viscous drag coefficient; inertial drag coefficient; stress analysis
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