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@ Introduction

(Source: TNO,2018)

@ Currently, RDE have been many restrictions on obtaining
long-term driving and exhaust emission data in real road
conditions that use PEMS.

@ So, a SEMS(Sensor-based Emission Measurement System)
was developed so it could efficiently acquire long-term
driving and emission data by using the NOx sensor for an
OBD system.

@ HORIBA and TNO have agreed to start a collaboration on
the industrialization of SEMS in 2018.

© Also, TNO showed that the SEMS was useful by
monitoring real-world vehicle emissions for longer
periods of time.

@ Test methods

© Both PEMS and SEMS were installed in two vehicles that
adhere to Euro 6, Euro 6d-Temp emission regulations to
generate massive data under normal operating
conditions in an actual road.

® The SEMS-1 was measured in 1 sec, the SEMS-2 was
measured in 0.1 sec.

@ In this study, It was analyzed correlation of between
NOx emissions measured with SEMS in SCR outlet and
measured with PEMS.

® The route is designed to be operated on cold-start
conditions in RDE package 3 and it is consist of urban,
rural and highway.

@ Also, the tests were carried out under both cold start
condition and hot start condition.

@ Test Result

@ The engine start condition was judged to have little
effect on the correlation.

© The SEMS was influenced by NOx emission measured
from Sensor.

@ Nonetheless, since the SEMS-2 measured in 0.1 sec, it
showed that the correlation was measured as mean 95%.
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@ Test Equipment (PEMS,SEMS)

V pems |

VP sEms1 |

WV sEms-2 |

@ Test Route

RPA, Rolativo Positive Acoloration of Sub-trip

T
OKNUT RDE Raute
4 nepc
@warc

00 120 10

PEMS Principle Range
co j 0~8vol. %
NDIR (Non-Dispersive Infrared Detection)
co, 0~18vol. %
NO, NOx NDUV (Non-Dispersive Ultra Detection) 0~ 3,000 ppm .
Exhaust flow Pitot flow meter 0~670 kg/h dban | BUEl Weonwy | o
SEMS-1 Range SEMS-2 Range o Distance (km) 29.3 33.75 32.55 95.6
NOx 0~ 3,000 ppm NOx 0~1,500 ppm
o, 0~21% 0, 0~21% © Duration{min) 66.26 25.88 17.66 109.8
Temperature 200 ~ 800 °C Temperature 100 ~ 800 °C Total - 30
y . o Avg. Speed(km/h)  26.53 78.24 110.56
Data Logging 1sec Data Logging 0.1 sec DATA
@ Diagram @ NOx Measurement Principle
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Vehicle Disp. After-Treat. Regulation - SEMS
Power  Torque Weight :[ ic ik
Veh.1 3,000cc  260hp 57.lkgm  DOC-DPF+SCR Euro6  2,170kg SEMS-1 ¥ cell
Veh.2 1,995cc 186hp  32.6kg'm  LNT+DPFSCR _Euro 6d Temp. 1,795kg SEMS-2 Exhaust Exhaust
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