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A Study on Hydraulic Drawdown Test Model and Experimental
Estimation of Desorption Rate Ratios of Fuel Filters

Jae-Cheon Lee’, Joong-Eup Keh'

ABSTRACT

This study describes the mathematical equation of drawdown test model and introduces the experimental test
apparatus and procedure to estimate the desorption rate ratio of a filter. The characteristics of a hydraulic filtration
system of drawdown test were demonstrated by numerical simulation for various properties of filters and operation
conditions. Experiments for three kinds of fuel filters were conducted according to the proposed test method. And
the test results of desorption rate ratio were compared with those values anticipated in precedent multipass
filtration tests.

Experimental results revealed the validation of drawdown test method proposed in this study. Domestic fuel
filter yielded high desorption rate ratio comparing with other foreign products, which means that the Beta ratio
decreases a lot during the test. The results also showed that filtration system model could be developed including
desorption rate ratio to estimate the variable Beta ratio in service life.

Key Words : Drawdown test(*]5+A] &), Desorption rate ratio(2’d-§), Filtration efficiency(®]® &&), Beta
ratio(W E}-), Fluid turnover time(+13 &84 7F), Multipass filtration test(The ko] 7 A1 E)
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A, B, C = Constants

M = number of particles of size greater than a
given size in the filter at a designated time
(Ea.)

N = system concentration of particles of size
greater than a given size at a designated
time (Ea./cc)
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@ = volumetric flow rate through filter (L/min)

R = particle ingression rate (Ea./min)

V = fluid circulating volume (L)

{ = time (min)

At = a small time step (min)

B = filtration ratio

8 = desorption rate ratio (particles released per

particles in the filter per unit process time)
(/min)
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= particle capture efficiency

= fluid turnover time (= V/Q)
= number of particles of size greater than 10 um
in test dust per unit weight (= Ea./ug)

@ = test dust weight (mg)
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d = downstream of filter

s = system(upstream) of filter
o0 = initial or unload(clean) condition
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