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Performance Evaluation of an Automotive Fuel Filter by Multi-Pass Filtration Test

ol A A, F=A@”
Jae-Cheon Lee, Ji-Hyun Jang

ABSTRACT

Filtration performance of an automotive fuel filter was evaluated based on the theory of Beta ratio. This
study also introduced the fuel components' contamination performance test stand incorporating the multi-pass
filtration test circuit. The theoretical basis of multi-pass test and test procedure were described in detail.

The specification of commercial fuel filter currently available was just the maximum pressure drop across
the filter assembly and the holding capacity of contaminants. However, test results revealed that the fuel filter
tested could not maintain consistent Beta ratio, that is filtration efficiency, although it had the holding
capacity close to the specification. Hence the Beta ratio should be specified in service life. The results also
showed that filtration system model should be refined including desorption ratio to estimate the variable Beta

ratio in the test.

FQ7)<80] : Beta ratio(WE}FE), Multi-pass filtration test(Th&$o] 3}A)E), Desorption(EAD),
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Table 1 Test stand specifications

Properties Value
Reservior Storage reservoir 100
capacities Injection reservoir 84
(Liters) System reservoir 12
Test system Low flow loop 15~50
flow rates(lph) High flow loop 50~ 500
Injection flow rate (ml/min) 0~500
Pressure Differential 0~50
transducersr Upstream gage 0~1,034
(kPa) Downstream gage 0~1,034
Min. water supply flow rate(Ipm) 8
Temperature control range 18C ~
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Table A3 Pressure variation and contaminants added in

Terminal 13.30 test
Housing 6.80 % Net pressure|2.5%| 5% [10%| 20% |40%| 80% {100%
Clean assembly 6.90 pAssemdly |, )317.56|8.22 9.54 17.46/20.10
Clean element 0.10 pressure (kPa) 12.18
Net 1320 C‘:gj:(‘;‘::;‘ts 052[0.76| 116 | 2.14 | 4.12] 6.69
Test time (min)| 9.30 (13.5020.80/38.30(73.80(119.70
Table A2 Injection flow rates and particle concentration
Injection Intial Final Average
Flow(lpm) 0.250 0.260 0.255
Grav(mg/l) 202.000 236.400 219.200
Table A4 Particle distribution analysis (particles per milliliter greater than indicated size, micrometers)
Sample point (>micrometers) 5 10 15 25 50 100
Background Upstream 152.46 12.91 1.36 0.70 0.13
2 min Upstream 33031.14 | 2192.71 346.22 27.70 1.07
Downstream 9299.09 175.46 18.47 4.62 0.13
Beta 3.55 12.50 18.74 6.00 8.23
10% Upstream 33695.60 2298.88 347.76 29.24 1.14
Downstream 3291.34 150.80 16.93 3.08 0.08
Beta 10.24 15.24 20.54 9.49 14.25
20% Upstream 35209.85 2409.22 356.27 46.17 1.54
Downstream 3971.71 27543 49.24 3.85 0.16
Beta 8.87 8.75 7.24 11.99 9.62
40% Upstream 41835.32 2703.16 463.22 36.93 1.54
Downstream 9145.46 626.35 85.41 3.85 0.15
Beta 4.57 4.32 5.42 9.59 10.27
80% Upstream 46780.94 | 2833.96 427.82 36.16 1.54
Downstream 17059.77 1213.76 200.43 14.36 0.47
Beta 2.74 2.33 2.13 2.51 3.28
Time average Beta 5.59 6.66 7.77 8.02 8.63
Minimum Beta 2.74 233 2.13 2.51 3.28
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