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Abstract

: Although emission regulations have been gradually strengthened in the past decade, the road transport

section remains the most important source of NOx emission in air pollution. One reason is that there has been an
increase in the proportion of diesel vehicles and in the volume of traffic. In addition, the certification procedure for
standard emission limit does not sufficiently reflect real traffic condition and various driving patterns. Therefore, the
European Commission(EC) has recently come up with the RDE-LDV(Real driving emissions-light duty vehicle)
regulations, and the Ministry of Environment in Korea has been conducting research on evaluating RDE-LDV with
PEMS(Portable Emission Measurement Systems). According to the trip requirements of the 2nd RDE package
announced by the EC, the objectives of the present study include the development of Korean RDE routes to reflect
domestic traffic and road conditions. Based on the results, both RDE routes are in correct compliance with RDE-LDV
regulations, including trip requirements and trip dynamics. KOR-NIER Route 1, in particular, has a higher driving load
in rural driving with regard to excessive gradient of elevation compared to KOR-NIER Route 2, including relatively

plane rural driving.
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Fig. 1 Evaluation example of vehicle speed per positive
acceleration with RDE test data

U HlolHE2HH AEE 7]
T el o] = (Excess) A
A}

7 5 -?Fz]—

pul

8, vl 9] 95 % W) 7 71 el AL ol

v.a,,)_[95] > (01360, +14.44) (5)

v, > 746 (v.a,,,) [95] > (0.07420,+18.966)  (6)

B

X
SN
4

Zrol Gt <Fe] At el
& o]-8-3ke] 7akske] WLTC 70 H)
=% 7HE =5 7] . 2 RDE A9 9
F-Z(Insufficiency) 4 =2 H 7|3}
Hit Ao 2 AArE = ol e
% RDE TN J2 Fa3t A
ig. 2 Oﬂ RDE A& 9] Fa 7714 4
T w2 v aske] ER AT

[At (U X apr}s) K

>

Bl

=
o
1
3
il

2
=z

2
rob

dp T
N o
2

o iy

RN
Og(;",
-
N
j&

=2
it
ol

e

=

£
2 s rlr

Nl
‘l

}_

o

N
-’H’ s
K1

Mo
i

£ o N2 X

2]

RPA, = (7)

k

v, < 94.05: RPA, < (—0.0016v, +0.1755 8
k k k

v, > 94.05: RPA, < 0.025 ©)

x|
RDE Fq 4 2] n=x7g 4353k g i

Transactions of the Korean Society of Automotive Engineers, Vol. 25, No. 3, 2017 289



Gunwoo Kang - Jongtae Lee < Junhong Park - Junepyo Cha - Mun Soo Chon

Verification Results of Trip Dynamics, RPA
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Fig. 2 Evaluation example of relative positive acceleration
with RDE test data
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Table 1 Trip summary of KOR-NIER Route 1
(averaged from 38 RDE tests)

Urban | Rural | M.way | Total

Trip distance (km) 28.5 22.1 26.5 77.1
Trip share (%) 36.9 28.7 34.4 100.0
Trip duration (sec) 4,392 | 1,104 900 6,396

Avg. veh. speed (km/h) 233 72.0 | 106.2 -

Table 2 Trip summary of KOR-NIER Route 2
(averaged from 45 RDE tests)

Urban | Rural | M.way | Total

Trip distance (km) 27.0 19.8 27.1 73.9
Trip share (%) 36.5 26.8 36.7 100.0
Trip duration (sec) 4,416 960 918 6,294

Avg. veh. speed (km/h) 22.0 74.4 106.5 -
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Results Stdev. Criteria
RDE Route 1 (m/100 km) 658.5 18.1 1,200
RDE Route 2 (m/100 km) | 460.9 28.3 ’
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RDE Routes and EC-JRC RDE Routes

150 , . ,
I urban i E
= T30 ] Rural i i
£ " [_] Motorway | il —
=1 M M |
[ ' i '
g sop | | |
4 ] 1 '
L] 1 1 i
S i i I
§ 60} ; : |
> ' ' '
[ i i i
oo ' ' '
© ' ' '
o 30} i | i
2 | : |
| i i
RDE Route 1 RDE Route 2 EC-JRC EC-JRC

(Labiena) (Esperia)

Fig. 11 Comparison of average vehicle speed between Korean
RDE Routes and EC-JRC RDE Routes
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