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- Light duty vehicles %/ 2=
-~ Heavy duty trucks and buses BA! k4=l 7
- Others include motorcycles, trains, boats and
planes B GAFEEEFE 2, K4, MEATRAL
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(Cutpoints selection FRAE (K] 1 5)
- Program evaluation/fleet characterization i H 34
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Gross Emitter Identification — EPA/AA/AMD/EIG/96-01
RIL PR

. United -tates—Fexas+{sinee—00)—rgia (July 2004)

II. International: Taiwan (since 2002)

Clean eeFeening—EPAQG-P-OS-OH
SRR
. United -tates—Misseuri-{siree—B8)=aerado (since 01)

Program Evaluation — EPA420-B-02-001
ek
l. United Aaies—GenghMReference Method”)
Colorado (UofD-" developed —tep-Method™ —S

Virginia (E
British Columbia (E —P-appled-Refereneey S

4. International (Fleet Characterization) : aﬂ-l=ank-a-(-93-)—+ngee (SHeos

.FT(E%«UURTH%&) 03), India (since 03).

Identifying High Emitters — Results & B & HE ik 2 4- 45

1. California R —-B-pul-everstdey-restitc-ropeord:
DN RS AT 28 45 SRl
a. 1989 Lynwood:
86% of vehicles with R -BD>2%-CO-failed-readside-hepdction
86 % i & — FA M RA A >2% A A= 5957E RIVKS: R o R b A it
b. -GAQMB1996———————u§
95% of vehicles with R -B->4%-G0-er4-000-ppr-H=faed IM240
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c. BAR2001:
83-88% of vehicles with R ~B->2%-G0-6+4000ppr-Hc=0:=8 500

ppm NOX failed AM&@%&M&W%&%%@&%
>1,500ppm AT A= B AR EIE A A

2. Texas 2003:

97% of vehicles with R ~B>2-6—7-8%-G0-e+-600-4=+aa#m HC or
3,600-5,500ppm NOXx failed A
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Designed with IM240 F1IM240— 2 %+
~ 5M measurements annually KZ)AE4E5 1 5 Ul &

2. 5 R-D-3000s2-shifte—totaiiimhouss/day) 54 R ~D-3000———
TSR (P BE-5 K 14/N )
4.~ 150k exemption notices annually &F4= K2k H 1577 7 E8 S A
by Rl Bibsil
20 to 25% of initial inspections 5 & YAl #920-25%
< 4% loss in “excess emissions” <4 %A A& ZE ik S K Ik iy
Wl
a. Performance measured by 2% random audit i% it 5% H T 2%HE
PR 75
b. Cutpoints: 0.5%CO, 200ppmHC, 1,500ppmNOXx [R{E: 0.5% %
L1852, 200ppmiiR4, 1,500ppmz .

Reference Program Evaluation ;-5 1501 B PFA5 15 I

= Northern Virginia I/M area sites vs. Richmond non-I/M
area sites LA 75 J& I SEHE/Mifi B Hi X FiRichmond FE /M 2 Hi X
HIERA:
= 251 sampling days with total 680,641 valid readings taken 2515%
PR E AL E13680,641 /A Bk
= 23% of total registered fleet measured in I/M area sites and 14%
of total registered fleet measured in non-I/M area sites 7£I/M#1X
A T 23% M0 %0C G TEFEIM B X S A T 14% %510 -4
= Results with model year adjusted Z=4li ) A0 4 S5 1) 45
- Non-I/M area sites are higher CcO HC NOXx
than I/M area sites by these % 12% 22% 15%
FENM B DX EE1MHE X R SR s ) %

- Mid aged vehicles from 1985-1995 present larger difference i JI 4R
s 4R 1985-1995) ZE I (A LI K 22031




IM240 Correlations IM2404H 51

- R-B-mostiy-afterHWR40-toste-mim Il JHTEIM24040 I 2 &
~  Average emissions by model year fR#& -5 H T 4R RO R RUE

- 1992 — 2001 models 1992-2001 H ) HI 74
- Model year average correlation, R2: “E¥4H e
CO: 0.96, HC: 0.98, NOx: 0.99

R-Be after-Arev-toatemi i
- 1991 and older =4 199 14ELLfE )
~ 1980 and older as a single point 1980 &% L& HiJ— A 44 /e — 41
- Good CO and NOXx correlation, R2: 4f-#— S LA Fn Gl A
COOQG HC:0.71, NOX091

frnieatyd
Possible Reasons 7] 2R IA
i. Post I/M Deterloratlon T"I/M1‘AJﬂ f:iﬁ*ﬂﬁ PERERY T %

ii. A
A M X ,"..

. RMMWWQ TR IEFNA AMSFHS R ——

BANG fi A3

International Programs &
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Brazil (-ae-Paule}—tator+-2004-Hau@ (1. 2') 20044 JF£ S ff

- Phase 1 — Fleet Characterization &5 — ¥ Bt-Z= 0k I WA
- 1year —#

- Phase 2 — Gross Emitter Identification 5% — [ - I = HE 1 4 4
- Coincides with start of I/M program 5-1/M#ll 5 i 52 it 7] 25

- Phase 3 — Clean -creening—fi—Fpr—iidualdalg

- If deemed useful and necessary 415\ kA R R0
—F-aRkaH2003)—UrAD-funaed it 20034
- Fleet Characterization Preceded I/M Program 7EI/M#i| B 52 i 22 Rif
TERR DL PRAG
India (2003) — U ~AIB-furded-FRHE —
- Fleet Characterlzatlon (on-going) ﬁ@éﬂiﬁﬂﬁi%%(ﬂﬁfﬁ

- Fleet Characterization (on-going) ﬁéﬁ:iﬁﬁﬂ’ai%#ﬁ?ﬂﬁ{ﬁ
Hong Kong (2003) — HKEPD funded 7 #
- Fleet Characterization =48R0 PP A
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Beer-Lambert Law

I=1,e*™N

or

I/I,=T =e*N

Where

I, is incident light power into the gas.

I is measured incident light power out of the gas.

K, is gas absorption coefficient at wavelength A.

N is number of gas molecules per unit cross-section
of the measurement beam.

T is transmittance, the ratio of output to input power.




Concentration Reporting

= The “amounts” (number of molecules) of gas present for CO, CO2,
HC, and NO are measured,

= The gas ratios are formed,
= Three gas ratios are used in the “Combustion Equation” to
produce Four reported gas concentrations,

= —meke-is-easured-by-smeke=ta8tor which is essentially
measured opacity divided by the measured amounts of CO2, CO,
and HC in the exhaust (how much fuel burnt).

cocoz —— > > %CO
HC/CO2 The Combustion Equation —> %C02
Noicoz 5 ———————>ppmHC

— > ppmNO
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