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A Study on the Developments of Emission Correction
Formula and Emission Characteristics of Greenhouse Gas
by 5-Cycle Mode

HEXIAM*t . QIKHEL* - 0|BIS** - 27| & ***
Jin-Sung Park*t, Jae-Hyuk Lim*, Min-Ho Lee** and Ki-Ho Kim™***

(Received 31 October 2017, Revision received 05 December 2017, Accepted 06 December 2017)

Abstract: Due to the environmental problems caused by the greenhouse effect, regulation of CO,
emissions is getting stronger day by day. In paricular, regulations of automobiles CO, emissions are
being strengthen. However, existing CO, measurement methods do not reflect the environment and
operating conditions on actual roads. Emissions of CO, can be increased by various conditions such as
environmental condition(temperature and humidity) and driver's tendency(aggressive and passive).
Therefore it is necessary to reflect the conditions of various actual roads such as 5-cycle test method on
behalf of the existing CO, emission measurement method. The 5-cycle measurement method has five test
modes; FTP-75, HWFET, US06, SCO03, Cold FTP-75. The method reflects the following three
environments and operating conditions as compared to conventional method; Using heater at low
temperature, Aggressive driving such as rapid acceleration or deceleration, Using air conditioner at high
temperature. Because of these various conditions of each test cycle, the 5-cycle method can reflect
actual environments and operating conditions. This paper attempt to analyze CO, emission characteristics
based on the results measured through the 5-cycle mode and develop the correction formula that can
derive the results of the 5-cycle test method using existing test methods. As a result, the developed

correction formula is expected to reduce CO, emissions and cut down expense for testing 5-cycle mode.

Key Words : CO, emission test, FTP-75 mode, HWFET mode, US06 mode, SC03 mode
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Fig. 2 Schematic diagram of gasoline vehicle emission measurement system
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Table 1 Key features of the five fuel economy test mode

Average | Maximum | Maximum o
Mode | Speed | Speed | Accclation 00?%30“
(kh) | (kwh) | (k'his)
FIP 75 | 34 93 53 2%
HWFET | 77 9% 53 2%
US06 77 128 136 2%
SC03 35 88 82 35
Cold FTP-75| 34 93 53 7C
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Fig. 3 Cold temperature impacts
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Table 2 Comparison of CO2 growth rate according
to 5-cycle test method

o
Fuel type City mode = /O)Highway mode
Gasoline 273 39.8
Diesel 25.7 46.8
LPG 28.4 39.1
Average 28.0 41.6
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Fig. 6 CO, Correction formula of test vehicle

A @A 30tholl thsho
EQE 37ide

de Co, B #e
a9 RANe AESd Fig

63 Zoh Agxtere] mddo thdk 5-cycle CO=
HEE FANVE Ho Yo FHEFLS
FTP-752.=°] CO,2} HWFETREE 9] COZO]E]' o]
£ 53] =4 FTP-75 =29 CO, RAAS T3
B ohg 2t

CO, B4 BnAY .

S-cycle FTP CO, =17.595618 + 1.1833 x FTP CO;

o7]elA FTP CO, & 25C uir] =73te]
FIP-75RE Ag &Rbel Aozl g/km ©$19] CO,
#holtt.

AEER CO, & A Bad 22 HANE
[e]
d& F A

CO, I&E£EE BAY .

5-cycle HWFET CO, = 6.534302 + 13641 x
HWFET CO,

o714 HWFET CO,= 25C Hl7] 739

HWFETEE Ald St dojd ghkm @Y
CO, #kolth.
Table 32 5-cycle AlERES] SHZ 3| AT
< B A" e zolg WEEE e
ot} TARES Ae HA 0%olA H 5.6%
zlolg BN, 1EER BEO A9 HA
0.1% A Hh 7.2%°] zto]& BAT 3749
AARAAF R Fe EARET} 0.99440]0 1ET
2 RE7F 0970524 BAA t A =E
& Aoz Fekxlojz)

olf g HAAE B3t S-cycle Aol EHéH
APE W3R GFot= kA 2= Hlﬂ%l

2 AxAE ARl H&dt = 5 Ue

foos

Hir

Table 3 Percent
CO; result and 5-cycle CO, result using

difference between measurement

correction formula

Stats Difterence(%)
City mode Highway mode
Max. 5.6 7.2
Min. 0 0.1
Average 0 0.2
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