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Analysis of Nano-particle and Emissions Characteristics
for FTP75 Mode in LPLi Vehicle
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*Korea Automotive Technology Insititute, 74 yongjung ri, Pungse myeon, Chunan,
Chunnam 330-912, Korea

ABSTRACT

The regulation of the CO, emit from vehicles have become much more stringent in recent years.
This stringent regulation is more request vehicle manufacturers to develop the alternative fuel vehicles for
reducing exhaust emissions. LPG fuel is more clean energy compares with gasoline and diesel fuel.
Especially, CO, emission of LPG Vehicle is less than gasoline vehicle and almost equal to diesel vehicle.
For this reason, recently korean government is extending LPG fuel for hybrid car and light duty vehicle.
In domestic, Propane is mixing 15~30% to butane for improvement of cold start at winter season.
Therefore, In this paper was investigated that the characteristics of emissions according to propane mixing
rate with 0, 10, 20, 30% were compared and analyzed by the vehicle test using LPG vehicle according
to the FTP75 mode. It was also investigated the characteristics of nano-particle emit with propane mixing

rate.
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Table 1. Specifications of test vehicle

Model NF
Model year 2007
Curb. weight 1,480

™™ AT4

Fuel LPG
Injection type LPLi

Table 2. Summary of FTP75 mode

Type 2:;3 Dl(it;nan)ce Av(i'ms/i;ed Remark
Phasel 505 5.78 40.4 5Cycle
Phase2 865 6.29 25.6 13Cycle

Soak 600
Phase3 505 5.78 40.4 S5Cycle

162

e
=
I
Jm
0x

Table 1-& ¥ A7l AH&¥ ApgFe] Aol
Fig. 1, Table 2% FTP75 =9 Faueln Al g
Rl goks v Aol

FTP75 R vl=re] EPA 2 ol At
S sl dvjss 7kEd 9 LPG A
&7k 5 AnA A o2 F 370 phase
TAE ol Qo ouFaAS Fet apES 25T
oA 12A1%F o) F&F Al § wlETIAAE
S Wygeeh e FidEs Ytk AlsAdE
phase 1°o]4E 40.4km/holil A7 505%0]H,
12 otABGACl phase 204E HEEET}
256 kmy/ho]aL A 7F& 8672 0]t}. Phase 1, 29| Al
e A & 10w FS 2 25T A HA
(soaking)A]1Z7) & Phase 13 #& xR =<l
phase 39] A< AP},

5
T

2 (=] o =2 oo

FH AFsAl A wEEE APEE ] Alg
o] & e AANRE FAH] HAY 5 A
o7& Aoz A vk old uwhEl y=9At
i Eo] i3k A7 2 BA3 2 Ao dHA
Atk £ =EoAME OAREAY wE7FT A
FEA T} 2= JAFEDNZ dhatel
LPG ¥ 7}

il
) e
_‘>i
i
2
=2
o 2
ol
£
o
H
e
ox
[o
N
o

arlet. A A
A=A e s

FTP 75 mode

100

Speed(km/h)
8 8

A
S

8

0

0 300 600 900 1200 1500 1800 2100 2400
Time(sec)

Fig. 1 Driving pattern of FTP75 Mode
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Fig. 3 Vehicle Emission test results according to additive propane

B AT AeAe] A A Al 9
FE vAE A2 B8 dsgre] deusddr
G nX e f9low gt

wetA] 2 =M LPGI AR AladlS
A AFE Fer dadd we db %
&7k A§lS FTPS REE o3t Ald&

ANeR T, o AT ofelel el .
Fig. 3& FTP 75 E=oA LPG 959 229
A7k gl WE W7k A3E vepd e
oltt.
HE100%0) A9 Zge] W7k A9 wr)

164 &t

SZAMAS

=54 & MUUHXIEE =28

Aol BHEIA E LT ESH
Propane10% Propane20%|
T.HC (FTP75_1st cycle) Propane30% Butane 100%)
------- Speed
150 oU
120
1 40
E %
&
I 60 \ / E
= S | 4 20
30 — YA\
1

21 41 61 81 101 121
Time(sec)

Propane10%
Propane30%
- Speed

Propane20%|

CO (FTP75_1st cycle) Butane 100%

1000 U
800
1 40
T 600
g
2
8 400
120
200
0 . 0
1 21 41 61 81 101 121
Time(sec)
Propane10% Propane20%
CO2 (FTP75_1st cycle) Propane30% Butane 100%
. Speed
3 U

Time(sec)

Fig. 4 Characteristics of emissions according to additive pro-
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Fig. 5 Characteristics of particle number concentration according
to FTP75 mode
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