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Abstract : As exhaust emission standards are more stringent, higher conversion efficiency of automotive catalytic
converter is required. In addition, catalytic converter is deteriorated during mileage accumulation of vehicle. Therefore
the specification of catalytic converter should be decided in consideration of emission standards and deterioration.
Because the decision of the specification of catalytic converter is required at the beginning of vehicle development
procedure, it is important and necessary to fix the target values of green vehicle exhaust emissions. To do this, a linear
regression analysis was done with in-use exhaust emissions data of 5 different kinds of vehicle that received US94
emission standards certification, and data handling methods including some statistical estimation were proposed. As a
result, the fixed target values of NMHC, CO, NOx of green vehicle against US94 emission standards were 0.079, 0.83,
0.116, respectively. And expected in-use deterioration factor of NMHC, CO, NOx were 1.75, 2.02, 1.38, respectively.
And also it was known that even if failure rate is 30% after 80,000km driven, it might be sufficiently safe from emission
failure confirmatory test of Korea. It is hopeful to make a database of in-use emissions to increase the confidence in
correctness of the calculated target values.
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Fig. 1 Tailpipe emissions and total surface area
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Fig. 2 Simplified diagram of emissions deterioration

Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 2, 2003 105



]
g

4o

ARl golAel METts hae e 2L
HARN ez wdd £ Yot

In{em~xv)=A/NM+B ¢))

emu © Estimate of emissions at arbitrary mileage
NM : Mileage divided by 8,000km
A, B :Regression coefficients

=] -
or—

R2I-HJFEERZ 7MY Gl Eatl I i
W 9] 2AlE o] 8-3he] 80,000km(NM=1)o]| A €]
v &7k 713 6,400km(NM=0.08)°l| 4] ©] vl &
7y 713k, &, Al&Fae] W&ok BRX = o
2o g Aikd 4

In(em)) =In(reg) — o * z(a) )
In(emow) = 0.92#slope+0.08*In (em:) 3)
reg : Regulation
¢ :Standard error of linear regression

z(@) : Standard normal distribution value according to failure rate

slope : Slope of linear regression line

A4 @, 01 L 5 %0 A K28 7Y
b qRte] GBS E g sted At u)E 7
2EAE AR5 ARAE, AR HE7)
2 ABEg e AALHT AN 71879 E
FoAE goto} stel, wMEsts WMTRIARY
(80,000km)o] X o] BLES Itz & AA/}E A
o) sfo} g},

B AT E $AR MEILS A5 5L 3
A7) 9)she] w|HEPAS] 1999\ 212 tlo]E]
] o] 2~ (Recall DataBase)o] z}2.8 g5ty =
v &7 e Al E o2 sk AAREY] vl
7t BEXE A didlE FuldA Fas
U] 2HFe] d3lEAS uEete 3ol YE o,
U zHeabe] A WSt AEERl HA)
(In-use emissions surveillance) A}E+= F7/0E w7}
qlo] ol & o] 8% 5 gleme 4l vFe ARE
ol 88 Zlolth & AT A8 AFE] A
o wj &7k ARFE Table 19 st o™, 21
Z 87 2)o] W NMHCe] 235 Fig. 30] 129]
). Q183 X} =L 3 A 2] 7} 15,000~110,000km
BA} Ao

rok

>

|

oz 7]E¥ A A& FA A
BWE7) AFER USHTAN0.16g/km NMHC@
80,000km) & & W=t}

106 si=xlsxIBsts=27 A11AH H25, 2003

Table 1 Sampled cars

Engine .
displacement(L) Test Weight(Ib) | Sample number
Car 1 2.0 3375 5
Car 2 3.1 3625 9
Car3 22 3500 6
Car 4 2.0 3375 6
Car$5 2.4 3375 9
0.31
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Fig. 3 NMHC distribution of sample in-use cars
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Table 2 Results of linear regression analysis

slope o

NMHC -2.367 0.2253

car 1 CcOo -0.354 0.1953
NOx -2.015 0.3915

NMHC -2.803 0.2043

car 2 (6(¢] -0.441 0.3646
NOx -2.486 03174

NMHC -3.345 0.1912

car 3 cO -0.397 0.1699
NOx -3.128 0.2246

NMHC -3.254 0.2105

car 4 CcO -0.933 0.1296
NOx -2.640 0.1622

NMHC -3.071 0.1744

car 5 CcO -0.313 0.1248
NOx -2.534 0.5367
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Table 3 Results of slope and ¢ estimation

slope g
NMHC -2.5921 0.220
CO -0.246 0.290
NOx -2.181 0.466
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Fig. 7 Failure probability at emission surveillance
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