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A Study on New Technology Development of Air Filter Sealing
for Vehicles and Upper-under Cap

Sung-Un Yoon*, Jae-Yeol Kim"

} Abstract }

An air filter is a device to remove dust from the air supplied to the automotive engine. A requirement for the optimum
air filter is to improve the capability to remove particles from the air it takes in, that is the efficiency and amount
of dust collection. By removing dust from the air, the air filter prevents the engine cylinder from wear, reduces
ventilation resistance, and thus improves engine output and guarantees intake performance. In order to guarantee such
air filter performance, it is very important to properly seal the air filter. For passenger cars made in Korea, the air
filters are fabricated with steel caps as their frames are large and their engine capacity is big. Recently however,
European countries and Japan started using urethane for manufacturing the air filter, so that all foreign-made cars
now have urethane filters. The urethanes used for air filters are applied in two ways: One is to use soft urethane
for both top and bottom of the air filter and the other is to use soft urethane for the top and hard urethane for the
bottom. Each of these method has unique problems. In this study, hard urethane is used for both top and bottom
of the filter in order to improve those problems and increase the sealing efficiency. Especially for the top, NBR (rubber
mold) is pre-settled in tough urethane and then the urethane is solidified through foaming, which makes it possible

to develop a solid and double-sealed filter.
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Table 1 Air cleaner test results
@ TEST Condition

. SAMPLE L
Vehicles Type - Humidity 70%
23%)
Using DUST SD-7(1 g/m3) temperature 22T
Rating Amount . . 1,040
g . 19.7m*/min air pressure
of air mmbar
urpose of
purp Performance test
the test
@ FILTER specification
Item Filtration area Type
INNER
OUTER 8.5m’ AK 4037 CB
@ Ventilation Resistance
Rating ' Ventilation
Amount |Flow rate MANO 'TIG A.SSY Resistance
. 3, . METER | Resistance | Resistance mmA
of air | (m’/min) ( N 9 | 9 ( )}
(m’/min) Criteria | Result
125%
220
0,
100% 19.70 36 263 425 227
75%
* Temperature and Pressure Guarantee
@ Cleaning Efficiency
The initial The life DUST
DATA cleaning cleaning Collection
Item . .
(2 efficiency efficiency rate
(%) (o) (@
A
The first criteria| 11421 | (1-F/B)x100 | (1-G/D)x100 | (D-G)
filter weight
B:
The initial dust | 591.98
supply
c: Criteria
Thet e§rly days 115.98 9901 9991 2,500
criteria filter
weight
D:
2817.1
Total dust supply 817
E:
Exit Criteria 116.19
Filter Weight lggs;l(l)t 9993 2815.12
F : (C-A) 1.77 :
G : (B-A) 1.98

* DUST COLLECTER g

%



® Ventilation Resistance Increment
Exit Ventilation Resistance : 700mmAq

Time

. 0 | 10| 20|30 |40 |5 |60 | 70 !
(min)

1
I

i

Ventilation :
Resistance | 227 | 253 | 292 | 306 | 329 | 352 | 376 | 398 ,
(mmAq) i
Increased :
Resistance 0 [ 26|39 14|23 |23 |24 | 22,
(mmAq) i

" 80 [ 90 [ 100 [ 110 [ 120 [ 130 | 140 | 143
| 418 | 443 | 468 | 497 | 546 | 604 | 667 | 700
20 | 25 | 25 | 20 | 49 | 8 | &3 | 33

Hard
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Fig. 6 Comparison of existing product and new product
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