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An analysis of Laboratory and Real Driving Test using Diesel Vehicles
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ABSTRACT

Since a diesel vehicle scandal related to the ‘A’ automobile company was issued in the United States in
2015, many countries have been interested in emission defeat devices. Being embedded in some diesel
passenger cars sold in Korea, a defeat device for exhaust gas may have influence on both fuel economy and
NOx emissions. In order to examine such effects, we carried out laboratory indoor tests as well as real road
driving tests using four models of ‘A’ automobile company which may employ defeat devices. Those tests
were performed observing the test modes of FTP—75, HWFET, and NEDC. Although fuel economy and NOx
emissions according to indoor tests comply with the suggested tolerance, the findings in the real road driving
tests do not satisfy the tolerance. Along with the results provided in this study, further evaluation may be
necessary to investigate the noticeable difference between the indoor and real road tests.
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Fig. 1 RDE NOx result of USA
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Fig. 2 RDE fuel economy result of USA
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‘SWITCH’ SOFTWARE
1

Software in the car’s electronic control module (ECM)
determines where the car is being driven (i.e. highway,
road, testing) by analysing a series of factors.

FACTORS ANALYSE D

@@Iﬁiﬂ

Position of Speed Duration of Barometric
steering engine operation pressure
L |

MODE OF THE VEHICLE?
BEING TESTED NORMAL OPERATION

Mode switches to “dyno Mode switches to “road
calibration,” as software recognises calibration,” as software recognises
vehicle is taking emission test. vehicle is in normal operation.

RES'ULT RESIULT

A =%

EPA compliant Effectiveness of emission control
emission levels produced. system reduced, increasing
Nitrogen oxide levels to 10 to 40
times above standards.
Source: U.S. Environmental Protection Agency
J.Wang, 22/09/2015
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Fig. 3 Operational concept of defeat device®
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Fig. 4 Diagram of chassis dynamometer test equipment
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Table 1 Fuel Economy correlation between analyzer and

PEMS
TR FTP-75 HWFET NEDC
417] <n| 18.460 22.135 18.640
18.6 18.6
ip ¢1n ’ - :
Trip 24| (0.8%) (—0.2%)
17.294 20.182 16.861
Sl ' ' '
PEMS 901 gagy | (-ssw) | (~9.5%)
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Table 2 NOx correlation between analyzer and PEMS

TR FTP-75 HWFET NEDC
#2417] NOx 0.350 0.271 0.276
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(kNOx A4) |  (11.7%) (10.7%) (20.3%)
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Table 3 Fuel economy result of A vehicle

E) FTP—75 HWFET
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GHsEA) ' :
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Table 4 NOx result of A vehicle

TR FTP-75 | HWFET NEDC

NOx 715 (EU5) - - 0.180
0.348 0.207

ol = : : —

e NOx (1.9 | (1.290)

#2417] NOx 0.321 0.201 0.123

GrE=EA) (1.841) (1.141) (0.741)

PEMS NOx 0.792 0.633 0.779
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Fig. 6 Fuel economy result of B vehicle
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Fig. 7 NOx result of B vehicle
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Table 5 Fuel economy result of C vehicle

Ea) FTP—75 HWFET

BT 18.248 26.500

w7] vl 18.558 26.886
GHs=EA) ' ’

Trip 919 18.2 2.5
GHsEA) (-1.9%) (-1.4%)
PEMS <19] 15.726 20.333

(AER) (—15.3%) (—24.4%)

Trip 919 16.433 20.367

(HAEz) (—11.4%) (—24.2%)
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Table 6 NOx result of C vehicle

TR FTP-75 | HWFET NEDC
NOx 715 (EU5) - - 0.180

0.391 0.319

1= : : -

e NOx 22 | (L8
#2417] NOx 0.376 0.256 0.104
(&= A) (2.141) (1.441) (0.641)
PEMS NOx 0.850 0.808 0.400
(HER) (4.741) (4.541) (2.24)
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