O A" - A

(2008d 8¢ 4 H,

o
:I;
200811 9¥

*.ozldo)r . gl

1035

DOI:10.3795/KSME-A.2008.32.11.1035

Auto Alarm System of Replacement Period for Vehicle Cabin Filter &
Interception System of High Concentration Dust
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Abstract

Replacement period for vehicle cabin filter of most automobiles is fixed without consideration of
conditions of filter and environment. Auto alarm system of replacement period at vehicle cabin filter
and interception system of high concentration dust were developed. Control program which is related
with the AQS has been developed based on the circuit drive algorithm. This system is expected to be
beneficial to passenger's health and to extend the life of the filter which regulates vehicle HVAC
system by ventilation mode change at the time of high concentration dust.
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Table 1 Test result of pressure difference

Filter 1 2 3 4 5 | avg.

Initial
. 71 71 71 71 71 71
weight

Final

86 87 84 85 87 86

weight

(unit : g)

Fig. 2 NF SONATA HVAC
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3. EHE WE AI™ MEZ A& o] gslo] WA EH Dust Sensore] 7k
S Table 33} #o] Aot}

Hn

3.1 dust sensor =2 Zt

e w3k A F ol A AEle] Fg RIE= ) Table 3 Output value of dust sensor by dust
L2l Sensor= SHARPALS] GP2Y1010AUOF Dust concentration
Sensorg AF838t3l o™ Fig. 19 HASAIH . Dust Concentration| Sensor output
0.
(1g/ ) V)
Table 2 Ventilation quantity change(CMH) 1 0~ 75 ~ 036
Filter 1 2 3 4 5 |avg. 2 75 ~ 100 0.36 ~ 0.37
Initial 3 100 ~ 125 0.37 ~ 0.38
. 450 | 450 | 450 | 450 | 450 | 450
Quantity 4 125 ~ 150 0.38 ~ 0.39
Final
311 | 308 | 316 | 307 | 309 | 310 5 150 ~ 175 0.39 ~ 0.4
Quantity
6 175 ~ 200 04 ~

Start

h 4

Initializatini )

Reset
BROM Interrupt Switch
On

h

Warming Ug 3 Min

2 Sec:.OEuzzer » IN_AIR_MODE

= A0S (SV LOW,

OUT_AIR_MODE |- 12 HIGH)
h 4 YES A 4
- AQS SV HIGH, | NO ADC Data el
12 LOWY) - = 0.5V : ij !
i
h 4 NO NO h 4
0.33me width 36 Sec. AS~ YES | ~ADC Data- From LED On,
P 9 - YES ADC Start
h 4 MO

After 0.28ms YES 5
From LED O, e L FULLLED OM
F
CATA Check MO
Full 2
vEs
e

Fig. 3 Circuit drive algorithm flowchart
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Table 4 Circuit drive algorithm

N Sensor output Captured Dust
© V) Concentration (ug)
1 ~ 0.36 2.5
2 0.36 ~ 0.37 3.75
3 0.37 ~ 0.38 5
4 0.38 ~ 0.39 6.25
5 039 ~ 04 7.25
6 04 ~ 8.75

o

Fig. 4 HVAC opened

- more than 200xg/m’ of dust concentration

Fig. 6 Assembly module

HVAC®] &7I|E=(Fig. 4)&
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W72 =(Fig. 5)=
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gz 2 LED(Fig. 7)2 HEA7| == 313 ZAI7FS 40A)17F, AT 2,000km SoF o7 3+

Replacement Replacement

alarm buzzer alarm LED

Fig. 7 Auto alarm system of replacement period Fig. 8 Sensor attachment location

Table 5 Vehicle test result

A2t DUST =SS0 (HE ST |HNEX XTI DST o |[HEF TN = DUST &
24-26 11:60:00 T = 0.39 G.25 5.25
24-26 11:50:01 = 0. 34 2.5 2.5
24-26 11:60:02 = 0. 36 2.5 2.5
24-26 11:60:053 = 0.35 2.5 2.5
24-C6 11:60:04 = 0. 41 5. 75 3.75
24-26 11:60:05 = 0.4 7.5 7.5
24-26 11:60:056 T = 0.4z 5. 75 ]
24-26 11:60:07 = 0.39 G.25 ]
24-26 11:60:058 = 0. 32 2.5 ]
24-26 11:60:09 = 0.33 2.5 ]
24-26 11:60:10 = 0. 32 2.5 ]
24-26 11:60:11 = 0.25 2.5 ]
24-C6 11:60:12 = 0. 34 2.5 ]
24-26 11:60:153 = 0.33 2.5 ]
24-26 11:60:14 = 0.33 2.5 ]
24-26 11:60:15 = 0. 36 2.5 ]
24-C6 11:60:16 = 0.33 2.5 ]
24-26 11:60:17 = 0.3 2.5 ]
24-26 11:60:158 = 0.25 2.5 ]
24-26 11:60:19 = .33 5 ]
24-26 11:60:20 = 0.4 7.5 ]
24-C6 11:50:2] = .33 5 ]
24-C6 11:60:22 = 0.39 G.25 ]
24-C6 11:60:253 = 0. 32 2.5 ]
24-C6 11:60:24 = 0. 34 2.5 ]
24-26 11:60:26 = 0.33 2.5 ]
24-26 11:60:26 = 0.33 2.5 ]
24-C6 11:60:27 = 0.33 2.5 ]
24-C6 11:60:258 = 0. 34 2.5 ]
24-C6 11:60:29 = 0. 41 5. 75 ]
24-26 11:60:30 = 0. 36 2.5 ]
24-26 11:60:3] = Q.45 5. 75 ]
24-26 11:60:32 = 0.4z 5. 75 ]
24-C6 11:60:353 = 0.39 G.25 ]
L = o e s o e i . a3 0. &0 o,
D4-26 12:37:60 &= 0.4z 5.75 5.75
04-28 1Z2:37:51 = 0.35 z.5 2.5
04-268 12:537:62 25 0.39 5.25 5.25
04-268 12:537:63 2% 0.39 5.25 5.25
04-258 12:537:64 25 .33 =] =]
04-25 12:537:66 25 Q.45 3.75 3.75
04-268 1Z2:37:66 2% 0. 37 3.75 3.75
04-26 12:537:87 =& % .33 =] =]
04-268 1Z2:37:668 &% 0.4z 3.75 3.75
04-25 12:537:809 =5 0.34 z.5 2.5
Al 10318. 75 8857, 5




1040

Fig. 9 Vehicle test equipment
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