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ABSTRACT

In this study, the emission intensity calculation method of GHGs was developed by considering the characteristics
of the models and time series. The telematics device was installed on the car (OBD-1II) to collect information on
the operation conditions from each sample vehicle of public authorities. Based on emission intensity of GHGs, it
presented a methodology of quantitative comparison of GHGs emission by vehicles. Collected driving information
of vehicle was used for operating characteristics analysis of the target vehicle, and it was confirmed different
operating characteristics through comparison of the results and previous study. GHGs emission intensity were
analyzed considering characteristics of vehicle type by passenger car, van, cargo, and considering characteristics of
the time series by summer, winter, and intermediate. From the analysis result, it was calculated GHGs emission
intensity based on mileage (g CO. eq./km) and operating time (g CO, eq./sec).
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Table 1. Domestic public vehicle registration number

rol

0P
Ton

Category Registration number  Ratio (%)
Total 75,363 100.0
Passenger car 26,521 352
Van 18,123 24.0
Cargo 28,321 37.6
Special purpose vehicle 2,398 32
Source : MOLIT, 2014.
&8 ben TS
Data 4
{(WCDMA)
A,
D S,

2YEE TN

Fig. 1. Collection methodology of driving information.
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Table 2. Analysis number by vehicle type in this study

Type of fuel (%)

Category Number (%)
Gasoline Diesel
Total 30 (100.0) 8 (26.7) 22 (73.3)
Passenger car 11 ( 36.7) 8 (26.7) 3 (10.0)
Van 6 ( 20.0) - 6 (20.0)
Cargo (truck) 13 ( 43.3) - 13 (43.3)
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Table 3. Analysis items of driving information

Analysis unit : Trip

- Operating time (sec)
Driving time of trip (sec)
Idling time (sec)

Idle ratio (%)

Average speed at the time
of operation (km/h)
Average speed when driving
(km/h)

Maximum speed (km/h)
One trip length (km)

- Total mileage (km)

- Fuel consumption in trip (L)

- Average fuel economy (km/L)

- Number of rapid acceleration/
deceleration

- Time to reach the coolant
normal temperature (sec)

- Distance to reach the coolant
normal temperature. (m)

- Fuel consumption at unheated
engine
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Table 4. Analysis results of the driving information
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Division (Unit) Trip (Num.) Operating time (sec.) Driving time (sec.) Idling time (sec.) Idle ratio (%)
Total 38,405 33,847,550 20,246,424 13,601,126 40.2
pC” 13,627 11,698,775 6,964,900 4,733,875 40.5
Van 3,844 4,684,421 3,116,820 1,567,601 335
Truck 20,934 17,464,354 10,164,704 7,299,650 41.8

D Passenger car

http: //www.ekscc.re.kr



o
0
ilis
o

H

22

Comparison of Mileage
#DRD IITMD

50% 100%
y

p-AL
p-A2 |
P-A3 |
P-B1 |
P82 |
p-C1 |
pc2 |
PC3 |
p-Ad |
P-D1 |
p-D2 |
v-AL |
v-B1 |
ve2 |
v-B3 |
v |
v-D1 |
T-A1 |
T-A2 |
TA3 |
TAL |
T-A5 |
T-AE |
TB1 |
T82 |
T-83 BE
T84 |
TC1 |

T-C2
T-C3

1) DRD : Data based on the driving record diary
2) TMD : Data based on the on-board telematics device

o
0
Ton

o
@
ol

Comparison of Fuel consumption
BDRD WTMD

50% 100%
y

p-AL
p-A2 |
P-A3 EEEEEEEEEEHEEEEES LTSRS 1111110101 1101
P-B1 |
P2 |
P-C1 |
P2 |
P-C3 |
p-Ad |
-1 |
p-D2 |
v-AL |
V-B1 |
v-B2 |
V-B3 |
v-C1 |
v-D1 _MI|||||||||||||||||||||||||||\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|\|||||||||||||||||||||||||||||||||||
T-A1 |
T-82 |
T-A3 |
T-A4 |
125 |
T-A6 |
T-81 |
T-82 |
T-83
T-B4
TC1 |

T-C2
T-C3

Fig. 2. Comparison of mileage and fuel consumption of driving record diary and driving information.
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Table 5. Analysis result of driving information parameters

120t 2AVIA HiIEX|E 24 2ol ofst A7 23

Category Average Standard deviation (0) Max. Min.
Operating time 0:15:14 0:19:24 3:55:50 0:00:21
Idling time 0:06:05 0:10:54 3:15:31 0:00:00
Driving time 0:09:09 0:10:53 2:45:09 0:00:03
Total Milieage (km) 4.9 9.0 278.7 0.0
Fuel economy (km/L) 7.2 35 30.0 0.0
Rapid ac/deceleration 8.1 12.8 458.0 0.0
Cold emission rate (%) 19.6 33.7 100.0 0.0
Operating time 0:14:30 0:18:50 3:46:40 0:00:21
Idling time 0:05:52 0:11:47 3:15:31 0:00:00
Driving time 0:08:38 0:09:44 2:31:49 0:00:07
PC Milieage (km) 45 7.7 156.1 0.0
Fuel economy (km/L) 9.8 33 27.1 0.0
Rapid ac/deceleration 7.7 10.6 178.0 0.0
Cold emission rate (%) 10.2 24.0 100.0 0.0
Operating time 0:21:35 0:24:07 3:19:30 0:00:21
Idling time 0:07:09 0:09:27 2:21:22 0:00:00
Driving time 0:14:27 0:18:18 2:45:09 0:00:07
Van Milieage (km) 10.7 20.5 278.7 0.0
Fuel economy (km/L) 6.0 3.0 17.5 0.0
Rapid ac/deceleration 13.1 23.1 458.0 0.0
Cold emission rate (%) 28.6 38.7 100.0 0.0
Operating time 0:14:40 0:18:43 3:55:50 0:00:21
Idling time 0:06:04 0:10:29 3:04:15 0:00:00
Driving time 0:08:36 0:09:41 2:03:58 0:00:03
Truck Milieage (km) 43 5.9 196.1 0.0
Fuel economy (km/L) 5.7 24 30.0 0.0
Rapid ac/deceleration 7.6 114 241.0 0.0
Cold emission rate (%) 24.6 36.9 100.0 0.0
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Fig. 3. Comparison of vehicle-specific driving information parameters.
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Fig. 4. Analysis result of driving information parameters of vehicle types.
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Fig. 5. Correlation analysis between fuel consumption and driving information parameters.
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Table 6. Result of the GHGs emission for each methodology
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Category Fuel? Speed” DRD (%)"
(Unit) Fuel (%) Speed (%)
(ton CO; eq.)
Total 62.1 64.0 469 100.0 103.1 75.5
pC? 15.7 14.7 12.1 100.0 93.5 77.2
Van 13.0 12.6 9.9 100.0 96.6 76.1
Truck 333 36.7 248 100.0 110.0 74.4

D Data based on the driving record diary.

? Data based on fuel consumption of the on-board telematics device.

 Data based on operating speed and mileage of the on-board telematics device.
Y DRD (ton CO; eq.) / DRD (ton CO, eq.)
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Fig. 6. Comparison of the GHGs emission for each methodology.
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Table 7. Analysis result of main activity data

Category GHGs emission Operating time Mileage
(Unit) (kg CO; eq.) (minute) (km)
Aver. 139.1 1,953 607.6
PC Max. 218.2 2,978 930.4
Min. 67.4 841 292.4
Aver. 202.4 1,287 638.0
Van Max. 363.5 2,194 1,260.8
Min. 75.6 556 191.9
Aver. 300.5 2,401 699.0
Truck  Max. 481.8 3,656 1,084.7
Min. 132.6 1,089 285.8
200 Analysis of Monthly Emission
800
E 700
E 600
£
T 500
8 200
5 200 7
100 @
_ PC-Aver. I Van-Aver. I Truck-Aver. I
8,000 Analysis of Monthly Driving time
7,000
_. 6,000
Z 5000
£
g ao00
E 3,000 %
— 2,000 7@
1,000 @
7 PC-Aver. I Van-Aver. I Truck-Aver. I
2,000.0 Analysis of Monthly Mileage
1,800.0
1,600.0
E 1,400.0
E 1,200.0
E 10000
= Boo.O
5 600.0
400.0
200.0
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Fig. 7. Analysis of monthly activity data by vehicle types.
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Table 8. Emission intensity considering vehicle mileage
and operating time

Category PC Van Truck
(Unit) ( g CO; eq./km )

Average 2193 357.2 448.3
Maximum 273.2 512.3 529.0
Minimum 186.3 288.2 379.8

(Unit) CO; eq./sec)
g q

Average 1.18 2.66 2.14
Maximum 1.48 3.59 241
Minimum 1.05 2.05 1.88

800.0 Analysis of Emission Intensity (g/km) by model
700.0

'E‘ 600.0

‘:: 500.0

§ 400.0

: 300.0

i 200.0

100.0
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Fig. 8. Analysis result of emission intensity considering

mileage and operating time.



8210 &3P A ] 7|RF 247k wiEA|3#7F 219.3 ghkm
2 7P won], £33} 357.2 gkm, 32} 4483 gkmE B
HE, ST 4% B Tejstel vmet ATk Fig.
8oflA] K= v} et E3h S-8xke] AR 7IRE 247E
HlEX|E7} 1.18 glsec®2 7P WAk, SHEX7T 2.14 gfsec,
5327} 2.66 glsecE A E QT

4.2 E

o
=

& Aol e S IRHAAADOl S=Ho & 5
H ASAE g o R A 9 AA|E EA44S a1este]
7IA HiER S BAEla, oS Ao v|wE S~
AAE =S ol Sl Al 23 F< A
Aug ek, £AE SR SEAR AgE
sy Qs SR SRR AF WS AAE}
L e %‘E@EE 7o &2 Z]Ex} oauE 0
Aol i 247k viEA]
S FATo] Aﬂ‘ﬂﬂi theat 2o AnE A9k
Tors = AR SHHlES LHsto] 30
o] 2 AFsARE AL, HilE7ts AP E 2| (OBD-
HE 5l = &9 SFYRE FAFAE o83l 27 A
Agstaom, ols

g

o 30 r
o rlr

Ob
o
tlo

bath
n &

f

b

E

2

19] 281 Trip) 7|22

94

A oPYRE 71a}_§ & o1 }

o 5 3 Qolok"ﬂ oxl, e %1*301 %
]

Wi
3
e

ok 2 of it nle
Moo
_E =
O (e
51
oN =
N
E X
of Kl
N
oX
_?L
R

1ol vt 212
29iek
2 S mekt

o

N
N
Sl

do £
I
oiPE
© o
~ Lo

>rﬂ4{‘=o&
O>”
<%
Y
L
_>Pi
H 0
ad
o
ne

o 2
N
=
c
s
N
N
|
:l:‘
m{w
L
0]
Q
S
(¢}
kel
o
2

i
41y
ML
i)
_EL
Sl

e J
-
1o
il
-
i
il
Hu)
Ir .
ook
X
dl
&
N
r
4 Oll'l
[
il
)
S
=
TN

M e

ok H X
D

oy
™

R
Kl

op
ok
S
30
filo
N
i
)
P
i)
=
)
il
4o
o
R
Ir
>
Y

_O_E *JJZ,PEI% fﬂz]% %ﬂﬂﬂi =
Eab ATIA HH%Ek ke &,oﬂ EH st -TL7P ag Zow
A

Al AL

Az o] WER
I ES R
SEEERL T

BTl SRLEY RELEN|S
RATAR B - o1 - BhE AFA 24
7} 8 XA 2|47k BN Aol

o, ool FA=HUTH

REFERENCES

Kim J, Kim BW, Ko JW, Jang YK, Choi SJ, Kim PS, Kim
JS, Son JH. 2014. Hourly variation of hot and cold emi-
ssion by actual survey of vehicle driving information.
Proceeding of the 57th Meeting of KOSAE pp 196.

Kim PS. 2015. A study on the analysis method of emission
intensity of GHGs utilizing real-time vehicle driving in-
formation. Dissertation, University of Suwon.

Kim PS, Choi SJ, Park SK, Park GJ, Kim JY, Hong YS,
Jang YK, Kim J, Kim JS. 2013. A study on the estima-
tion of vehicle driving pattern and cold emission length
by using on-board telematics devices. J Kosae 29(6):734-
744.

MOLIT. 2014. Statistics of ministry of land, infrastructure and
transport(Ministry of Land, Infrastructure and Transport).

Park GJ. 2014. Study on real-time analysis of vehicles driving
information for on-road emission calculation. Dissertation,
University of Suwon.

Park GJ, Choi SJ, Park SK, Hong YS, Kim PS, Jang YK,
Kim JS. 2013. Study on the vehicle driving patterns and
emissions characteristics by using the analysis of vehicle
driving information data. Proceeding of Korean Society
for Atmospheric Environment. pp 87.

Park GJ, Kim PS, Choi SJ, Han YH, Lee HJ, Lee GS, Jang
YK. 2015. A study on the estimation of GHG emissions
using a real world vehicle driving information. Journal of
Climate Change Research 6(2):143-158.

http: //www.ekscc.re.kr



	실차 운행정보를 활용한 온실가스 배출지표 분석 방법에 대한 연구
	ABSTRACT
	1. 서론
	2. 자동차 운행 활동자료 분석 방법
	3. 자동차 온실가스 배출지표 분석 및 평가
	4. 결론
	REFERENCES


