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Abstract

In this study, the telematics device was installed on the car (OBD-II) to collect the information on the operation
conditions from each sample vehicle. Based on the information the domestic driving pattern was analysed and the
ratio of cold start length was estimated. As a result of analysis for driving pattern, we found a difference in the
frequency of driving on the hourly or seasonal basis. Then, the driving pattern of the rush hours, weekdays, and
weekends could be derived. Also, from the study, an average of 2.22 times per day occurred in a single trip and
average driving distance for the trip was 15.72 km. In addition, the proportion of cold start length was analyzed to
be 16.11%. The seasonal cold start length has big difference from season to season (Winter 26.63%, Summer 8.22%,
Intermediate 12.65%). There was an inverse relationship between the outside temperature and ratio of cold start
length. In order to improve the accuracy of the cold emission estimation, it is necessary to apply domestic ratio of
cold start length that driving pattern and temperature in Koreais reflected.
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Table 1. Target vehicle segment equipped with measuring

equipment.

Category Displacement (cc) Number Ratio (%)

< 1,000 2 4

P o car 1,000~ 1,600 1 2

asseng 1,600~ 2,000 35 70

> 2,000 9 18

Omnibus > 3,000 3 6

Total 50 100
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Table 2. Target vehicle new segment in this study.

AW AT A - A - FA

237 - 7

=4

o2

-7

o

s
e

Table 3. Collection item of driving information.

Driving Typeof  Displacement Ratio
purpose fuel (cc) Number (%)
Gasoline 1,600~ 2,000 4 8
> 2,000 1 2
Family use -
Diesel 1,600~ 2,000 1 2
Sub-total 6 12
Gasoline > 2,000 1 2
. 1,600~ 2,000 3 6
_ Diesd >2,000 1 2
Business use
1,600~ 2,000 3 6
LPG > 2,000 1 2
Sub-total 9 18
< 1,000 2 4
Gasoline 1,600~ 2,000 10 20
> 2,000 1 2
. . 1,600~ 2,000 7 14
Commuting Diesel > 2,000 5 10
1,600~ 2,000 1 2
LPG > 2,000 1 2
Sub-total 27 54
Gasoline 1,600~ 2,000 2 4
>2,000 1 2
Commute & . 1,600~ 2,000 3 6
Business Diesd >2,000 1 2
LPG 1,600~ 2,000 1 2
Sub-total 8 16
Total 50 100
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cars) e} A3 =kx}ek (Light duty vehicles)ol] o sl A
=]t} (Boulter et al., 2009). FH ol A= 3732 1
Al “AFERF 29 AEA wZeF AUl A3 F
7 (2010.12.2.)" ¢ what Y7k wiEeE AL A] 2=k
%% 358 o) FAAEAL 45 @)
deel 54 2 SRAFE Ao wraAge A
Aalglet =3 2 APl E A5 FE AbeE
Az Yzt wi &7 vge] Aeold Aoz sl
3, o]5 Felsly] g 7S, 2ETE, 998 F
oz AFE(E st AFA ¥BPR AS7E
Z#sla 20129 69 193E] 20134 2 28YU7}A|
L7 2AEAt AR 22 E FAEAT

2=
[s)
X
T

= 7187432 A1 294 265

Collection unit: Second

-License plate number

-Vehicletype -MAF (Mass air flow)

~Time of start-up on/off (mg/TDC¥)
(YYYY-MM-DD HH:24M1:SS) -Coolant temperature (°C)

—Fuel injection (mL)

—-Mileage (km) —Intake air temperature (°C)
—Speed (km/h) —Atmospheric pressure (Pa)
-Engine rpm —Accelerator (%)
-GPS X, Y -Engine torque

-Brake signa

* TDC: Top Dead Center sensor

Table 4. Analysis item of driving information.

Analysisunit: Trip

-Timeto reach of coolant
under normal temperatures

~Driving time of trip
(hh:mm:ss)

-Onetrip length (km) (sec)

~Fuel consumptionintrip(L) -Origin and destination in GPS

—Average fuel economy (km/L) -Tota driving time (hh:mm:ss)

-Average speed in trip (km/h) -Average speed of total
~Number of brakes driving (km/h)

~Total mileage(km) ~Maximum speed (km/h)
~ldling time (sec) ~Stopping ratio (%)
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Table 5. Analysis result of driving information.

Category Average Standard deviation (o) Maximum Minimum
Onetrip driving time 0:26:08 0:25:09 2:58:49 0:01:01
One trip length (km) 15.72 22.45 286.87 0.06
Cold length (km) 253 7.97 233.33 0.00
Fuel economy (km/L) 9.49 3.92 19.90 3.10

* Total 29,968 trip
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Fig. 1. Comparison of diurnal driving frequency of each season in Korea (2012) and EU (2007).
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Fig. 3. Comparison of diurnal driving distribution on weekdays and weekends.

Table 6. Analysis of one trip length by driving purpose.

Category Average Standard deviation (o) Maximum Minimum
Onetrip driving time 0:27:43 0:28:20 2:57:30 0:01:01
Family use One trip length (km) 15.47 24.31 253.56 0.08
(1,670 trip) Cold length (km) 1.59 2.56 38.92 0.00
Fuel economy (km/L) 9.95 4.05 19.90 3.10
Onetrip driving time 0:29:06 0:28:45 2:58:03 0:01:02
Business use One trip length (km) 20.25 29.77 255.04 0.08
(4,406 trip) Cold length (km) 4.06 14.73 233.33 0.00
Fuel economy (km/L) 9.11 4.22 19.90 3.10
Onetrip driving time 0:25:12 0:24:09 2:58:42 0:01:01
Commuting Onetrip length (km) 14.94 20.28 286.87 0.06
(18,797 trip) Cold length (km) 251 6.69 163.84 0.00
Fuel economy (km/L) 9.87 3.93 19.90 3.10
Commute & Onetrip driving time 0:26:31 0:24:03 2:58:49 0:01:01
bUSIness One trip length (km) 14.77 21.56 276.49 0.09
(5,095 trip) Cold length (km) 161 3.97 117.66 0.00
' P Fuel economy (km/L) 8.25 3.25 19.70 3.10
3.2 HZt viEAE FH A T JAe 2ok A4 =2@ w7hx] e A2k
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2 2 F2 FAZHC F3ulErE 22 4
o] A% Y7k wiE A" BlEo] 10.25%= 71 vk
37, 40| 20.04%= 71 B2 Yz wiEAE W
& B9lon, ZE 4o 16.80%, £EHIS AT
o] Z-g0] 10.93%= viepyicl =3t xjgF As¥H=
W7k w27 v)ee AHnm As LPG, 3uhe
z}eko] Zhz} 20.63%, 15.40%, 11.11% <=0 = eyt
th ool ARE d8E s 2 dzle] g

= 7187432 A1 294 265
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Table 7. Result of seasonal analysis.
Anaysisitems Intermediate Summer Winter
Number of trips 12,902 7,930 9,136
Average driving time of one trip 0:25:13 0:25:30 0:28:00
Standard deviation (c) 0:24:57 0:24:23 0:25:57
Maximum 2:58:49 2:58:12 2:58:42
Minimum 0:01:01 0:01:02 0:01:01
Average fuel economy (km/L) 9.66 941 9.32
Standard deviation (o) 4.02 3.86 3.82
Maximum 19.90 19.90 19.90
Minimum 3.10 3.10 3.10
Stopping ratio (%) 24.72 26.26 24.86
Standard deviation (c) 14.29 14.14 14.45
Maximum 84.68 89.71 91.28
Minimum 0.00 0.00 0.00
One trip length (km) 15.36 14.95 16.88
Standard deviation (c) 22.06 21.39 23.80
Maximum 286.87 276.49 271.26
Minimum 0.06 0.07 0.07
Cold emission length in trip (km) 1.94 1.23 4.50
Standard deviation (o) 6.70 4.12 11.16
Maximum 226.70 152.27 233.33
Minimum 0.00 0.00 0.00
Ratio of cold-start* (%) 12.65 8.22 26.63
* Cold emission length in trip (km) / One trip length (km)
35 -~-~Average daily temperature -~ Driving ratio of cold-start 60.00

Temperature(°C)

—15+

50.00

40.00

30.00

Ratio (%)

2012-06-01 2012- 07 01 2012- 08—01 2012 09 01 2012- 10 01 2012- 11 01 2012- 12 01 2013 01 01 2013 02-01

Fig. 4. Comparison of driving ratio of cold-start and average daily temperature in Suwon.
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