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Abstract: In the field of high—pressure natural gas
. . . . . Oleophobic Oleophilic
purification, it is a challenging problem to improve
the performance of coalescence filter element. In
this work, the filtration performance of filter

elements with the same coalescence filter materials

and combination of different coalescence filter Coalescence layers
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experimental device for the filtration performance 000

Al A2 A3 B C D E
of coalescence filter element. The results showed Filter element

Filter element
materials were studied, and the effects of the - ‘ ___________ \
arrangement of coalescence layers on the filtration . 030 e Lyl
efficiency, pressure drop, saturation and liquid %322
distribution ~were analyzed by wusing the Eziz I Ty Layer 6 '
| |
| |

_________________________

that the filtration efficiency of the filter element

composed of the same filter materials increased with the decreasing pore size of filter material, but due to the higher
pressure drop, the overall filtration performance was the worst for the minimum pore size case. The coalescence
layer arrangement of oleophobic layer in front and oleophilic layer in back could improve the filtration efficiency of
the filter element and reduce the secondary entrainment of droplets. The filtration efficiency of the filter element
staggered with two layers of the same filter material was significantly higher than that of the single-layer filter
material, and the pressure drop was relatively low, which greatly improved the overall filtration performance. Further
increase of the number of oleophobic layers on the inlet side delayed the increase of pressure drop and improved the
operation life, and the steady—state quality factor of the filter element reached the maximum value (0.30 kPa™). The
influence of coalescence layer arrangement on the filtration performance of filter element was mainly realized by
changing the liquid distribution form, and the channel structure change of last filter layer was the main reason for the
filtration performance difference of filter elements with various coalescence layer arrangements.
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Table 1 Arrangements of experimental filter elements

Filter Coalescence layer (inlet—outlet) Drainage layer
Al 6-layer GF1
A2 6-layer GF2
A3 6-layer GF3

B 2-layer GF2 & 4-layer GF1 Needle felt
C 2-layer GF1 & 2-layer GF2 & 2-layer GF1

D 4-layer GF1 & 2-layer GF2
E

1-layer GF1 & 1-layer GF2 staggered

*2 BTHIZRCHRIBAEETINSH
Table 2 Physical parameters of glass fiber filter materials for
the preparation of filter elements

Filter Gram weight/ Filling DEHS Mean

material Thickness/mm (/m?) degree (:I):;tl:;z por& r;ize/
GF1 0.42 78.8 0.085 110 8.4
GF2 0.42 76.0 0.081 86 33
GF3 0.56 86.1 0.065 105 12.2

PEC I e RE AT DAY . RN FE T, R
GL FE YEFFAE 24~26°C , FIST IR B 4EFFE 50%~56% .
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Fig.1 Schematic diagram of filtration performance experimental setup for coalescence filter element
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Fig.2 Upstream and downstream droplet size distributions of filter element A1, A2 and A3
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Fig.4 Grading efficiencies of filter element B, C, D and E
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Fig.8 Steady-state liquid distributions of coalescence layers (layer 1, 2, 4 and 6) in filter element A1, A2 and A3
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Fig.10 Steady-state liquid distributions of coalescence layers (layer 1, 2, 4 and 6) in filter element B, C, D and E
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