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Real World Ingantaneous Emission Simulation for Light-Duty Diesdl Vehicle
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Abgract : Gore architecture and input parametersof OMBM nodd were introduced to smulaion the second by second vehide emision rate on
red world by taking a light-duty diesdl car asa case. Onrboard tes data by a portalle emisson measurement sysem were then used to validate
the smulation resuts. Tes emisdon factors o GO, THC, NO, and QO, were repectivdy 0.81, 0.61, 2.09, and 193 g- km™* , while
caculated emisson factorswere 0. 75, 0.47, 2.47, and 212 g- km’ ! The corrdation codficients reached 0. 69, 0.69, 0.75, and 0. 72.
Smulated ingantaneous emisions o the light duty diessl vehice by QVIBM nodd were grondy coherert with the transent driving cycdle. By
andyds, GO, THC, NO, , and QO, emissonswould be reduced by 50 %, 47 %, 45 %, and 44 % dter inproving the tredfic dtuation a the
intersection. The result indicated that it is necessary and feasble to smulae the indantaneous emi ssons of mixed vehide fleet in some typicd
tredfic areas by the micro-scae vehicle emisson nodd .

Key words:OQVIBM nodd ; light-duty diesdl vehicle; micro-scde emision smulation; on-board emisson measurement
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(km-h'%). 1
1.2.3 Table 1 Normd emitting vehicle techrology nodeled categories
aVMBEM
1
( 2
) , 3
) 4 , . > 8 x 10*
km, /Y <0.039
5 , , > 8 x 10*
km, / >0.039
P 1 , , <8 x 10
FR:[K- N-V+nJ-43_2- 6 km, / <0.039
3 , , <8 x10*
[l+ b - (N - No)] (8) 7 km, / >0.039
K=K [1+C- (N- No] (9 8 Tier | , >8x10*km,
/ <0.042
No = 30 - ,\/&J (10) 9 Tier | , >8x10* km,
\% / >0.042
K , \o Tier | , <8x10* km,
Ko 0.19 0.25K;V L) n /  <0.042
Tier | , <8x10%km,
N=0.45;b C 1 / >0.042
,m= 10"",C= 0.001 25. 24 Tier | >16 x 10* km
12 1979 ( <8500 G/W?)
1.2.4 13 1979 1983( <8500 G/W)
aviev , 14 1984 1987( <8500 /W)
® THC NO 15 1988  1993( <3750 LVW?)
o 16 1988 1993( >3 750 LVW)
. QMEM . Tier 1 ,LDT2/3(3 751 5 750
, LVW  Alt. LVW)
18 Tier 1 LDT4(6001 8 500 LVW
' ' >5 750 Alt. LVW)
Q0 = an- FR+ 1o (11) 5 LDT( >8500 G/W)
HC = anc * FR + re (12) 40 LDT(>8500 G/'W)
1) , hp/lb;2) G/YW , 1b;3)
NOx = ano - FR+ no (13) LYW , b
yAoo aArc ano fo Tue I'no
2475 kg, 2003
1.3 , 48 573 km.
OVEM 26, 12 SEenors SEMTECH-D (Sensors Emisdon
9 , 5 Techrology-Diesd)
[19].
2.2
cMBEV
1
2 1
40 ,
2.1 ,
2.
, JX493Q1 ,
57 kW, 1670 kg, / , )
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2
Table 2 Input operating variables in the model
1 Soad r/min 1.187 798
2 Toak mn 0
3 Eq L 2.77
4 Masskg kg 2475
5 Trihp kW 15.37
6 S (r-min Y /(km-h™ %) 18.77
7 SH(H,O/dry @r)  grains/lb 75
8 Nm r/min 2 000
9 Qm Nm 204
10 Ziex kW 57
1 Np r/mn 3600
12 Ide r/min 867
13 ng gears 5
. 3 QO THC NO, O,
GPS ) 3 )
) aviEm
2 L
3 Slva
3- 1 1
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70,0 WOFIH - Il il -
- i 1 I = 1 _
= %:g A |'| [y It nf'- a M i ip,' s Aot [-J Al -
5 40.0 I- 1 Wil V2 ||',"'¢. . _H ",.r' ) |li|' o LY | I .|“-"_ [T 2 =
= sl 'I WY III If \ I| { IH| v '.". L :IIIlIII v | (4 | \|| v .Illll i
® 200 WAl \ Y im |
10.0 94 F = — ImEEHE
0 1 1 1 1 L] 1 1 1 _2'0
0 50 100 150 2000 50 100 150 200 0 50 150 200
s tfs
2
Fg.2 Fagment o input transent driving cycle data of speed and accderation
QO THC NO, O,
3.2 0.81 0.61 2.09 193 g-km*,
3 Q@ THC NO, QO 0.75 0.47
' 2.47 212g-km'*,
(n) * 0.93 0.77 1.18  1.10,
: 0.690.69 0.75 0.72,
_Z(Xi -x)(yi - y)
r = - - = (14)
5o 5o
i I y G) THC 1]
» Xi Vi XY
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Fg.3 Qomparion o trandent vehicle pollutant emisdon rates againg dmulation data
3
Table 3 onparion of smuaing vehice emisson factors againg ted resuts on various road type
© /o km™* THC /g km™* NO, /g km™* (s o)} /g km™*
r r r r
0.83 0.83 0.74 0.52 0.64 0.73 2.75 2.28 0.78 236 212 0.75
1.03 1.10 0.71 0.68 0.85 0.72 3.29 2.74 0.75 276 245 0.72
0.44 0.55 0.47 0.25 0.38 0.43 1.53 1.36 0.67 136 132 0.62
0.75 0.81 0.69 0.47 0.61 0.69 2.47 2.09 0.75 212 193 0.72
20% 34 %.
4
4.1
4

y J

Fg.4 Segment of micro-scale dreet during light duty
vehicle teg and its running trace
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Fig.5 Light duty diesdl vehide strandent air pollutant emisdons againg vehicle peed on the micro-cale sreet
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