Trans. Korean Soc. Mech. Eng. B, Vol. 39, No. 12, pp. 965~973, 2015 965

<282=2> DOI http://dx.doi.org/10.3795/KSME-B.2015.39.12.965 ISSN 1226-4881(Print)
2288-5324(Online)

PEMSE o|E2%t MMz ¢ &7t £F HOo|E =A{EH

ES Bk sk Bt —_k Bt ***1‘
HAFE . AT O|BEfT . SMYTT L MPS - NS MES
* AFAREATY, + SYRP Y WEBPATA,
wer BT Ll o UK A 2 9183, weer pTi st 7] A 35}

Data Evaluation Methods for Real Driving Emissions using
Portable Emissions Measurement System(PEMS)

Seokjoo Kwon, Sangil Kwon", Jongtae Lee, Seonil Oak
Youngho Seo’, Sungwook Park’ , Mun Soo Chon™™"

* Korea Automotive Technology Institute
** Transportation Pollution Research Center, National Institute of Environmental Research
*#% Dept. of Energy System Engineering, Korea Nat’l Univ. of Transportation
*#*% Dept. of Mechanical Convergence Engineering, Hanyang Univ.

(Received June 11, 2015 ; Revised September 18, 2015 ; Accepted November 18, 2015)

Key Words: Portable Emissions Measurement System(PEMS, ©|&2] wj7|7}2~ Z7%7X]), Real Driving
Emissions(RDE, 2 A =2 3] ul}”]7}2), Moving Averaging Window(MAW, ©|& 377,
Weighted emissions(7}53 + W& %)

ZE: PEMS(Portable Emissions Measurement System)E ©]-&3F w]7]7}2~ A A= 438 ¢

AAER E7t2E a9HoR Aostr] fgh FHoR FHto W FES Wi glow, dxje]
717k ASTHA AgAae] AR BAFA R 20170 Sy} FRelA] AldBE o Fo|t) B Ao
e e 8 F2 #2 5 &8 YAAFAE 400 sk =
2k AEERAA SAsI o, 54 AWE olsH A7 @ VteEd EF
Al 2 2 FPA R tigk 7+ e AAER NOx &% 443 A A38S 2 sle=
el o, o] Eg i1t A ] A

2.0~10.6¥ ¥t o=

of 3t 7|4 EE Frga, FF wErta A E 93 ZAAH 7 oy 2 &8 ks

M
1%
i)
32
-
g
i)
i)
Ll
-
o
o
fitl
>
b
fr
N
08‘:"4

N
Y
o
>
Z
o
>
=

r m{)lf
ol

Abstract: Recently, an emission test procedure using a portable emissions measurement system(PEMS) has
received much attention as an effective means of controlling real driving emissions from light-duty diesel
vehicles. The PEMS-based test procedure will be implemented from 2017 in Europe and Korea as a
complementary test procedure for certification and regulation. In the present study, on-road NOx emissions
were measured for four kinds of Euro 5 Korean light-duty diesel vehicles under real driving conditions,
including urban, rural, and motorway test routes. The real driving emission characteristics were evaluated
using both a moving averaging window(MAW) and the weighted emission method(WEM). The evaluated NOx
emission results (under real driving conditions) from the MAW and WEM showed similar tendencies for the
test vehicles and routes, while exceeding the certification emission limit by 1.8~8.5 and 2.0~10.6 times,
respectively.
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Table 1 Specifications of test vehicles

. Vehicle |Mileage at| Engine | Rated
Vehicle X
category | test start | capacity | power
Veh. 1 VAN | 1,900 km | 2,199 cc | 145 kW
Veh. 2 SUV | 13,000km | 1,995 cc | 129 kW
Veh. 3 SUV | 64,000 km | 2,959 cc | 190 kW
Veh. 4 SUV | 6,800 km | 1,995cc |135kW

Table 2 Descriptions of real-road driving test routes

Ave. Distance
speed (urban, rural, motorway)

City 1 33km/h | 45km (66 %, 34 %, 0 %)

City 2 29km/h | 53 km (42 %, 58 %, 0 %)
Combined 1|47 km/h [119 km (25 %, 23 %, 52 %)
Combined 2| 55 km/h | 92 km (7 %, 26 %, 67 %)

Route
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Fig. 1 Relative positive acceleration of short trip in
real-road PEMS test routes, NEDC and
WLTC
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Fig. 2 Schematics of PEMS for Real Driving Emission
measurement
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m : emissions emitted(g) in averaging window
s(t2) - s(t) distance travelled(km) in averaging
window

my : emissions emitted(g) in NEDC cycle

syepc : reference distance(km) of NEDC cycle
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where,

Ry, R, R, : road load (N, N/(m/s), N/(m/s)?)
my : kurb weight of the vehicle (kg)

a, : reference acceleration (=0.45m/s?)

vy o reference vehicle velocity (= 70km/h)
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Table 3 Averaged NOx emissions(50% CP) and

deviation ratio(DR) evaluated by MAW

method
Combined 1 route | Combined 2 route
NOx DR NOx DR
Veh. 1| 0326 g/km | 1.8 | 0341 g/km | 1.9
Veh. 2| 1.521 g/km | 8.5 1.505 g/km 8.4
Veh. 3| 1.503 g/lkm | 8.4 1.154 g/lkm 6.4
Veh. 4| 0915g/km | 5.1 | 0.847 g/km | 4.7
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Table 4 Averaged NOx emissions and deviation
ratio(DR) evaluated by weighted emissions
method

Combined 1 route | Combined 2 route

NOx DR NOx DR

Veh. 1| 0502 g/km | 2.8 | 0351 g/km | 2.0
Veh. 2| 1.904 g/lkm | 10.6 | 1.173 g/km | 6.5
Veh. 3| 1.665g/km | 9.3 | 0949 g/km | 5.3

Veh. 4| 0.867 glkm | 4.8 | 0.559 g/lkm | 3.1
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