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Abstract :

In this paper, emission analysis during cold start period of CVS-75 mode in LPG vehicle was performed to

find out proper operating conditions of SAlI(Secondary Air Injection) system. In order to meet SULEV target, the
simulated emission system had a SAI system as well as a MCC(Manifold Catalytic Converter) and a UCC(Under body
Catalytic Converter). Using commercial 1-D code AMESIM, in which 7 step global surface chemical reactions of
Langmuir-Hinshelwood type were adopted, transient emission analysis in the exhaust system during cold start period of
CVS-75 mode were carried out to figure out the effects of flow rate, duration of supply air on HC, CO, NO emission.
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Nomenclature
7, T,

c.,C

rg ps
t : time [s]

: temperature of gas and solid phase [K]

: specific heat in gas and solid phase [J/(kg K)]

3-

: mass flow rate [kg/s]

C; : concentration of species i [mol/m3]

M, : molar mass of species i [kg/mol]

V..., : volume of monolith [m’]

0 : open fraction

Py Ps  gas and monolith density [kg/m’]

G, :geometric area / volume of adsorbant [m*/m’]
R, : rate of reaction i [-]
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Catalyst(Z ™), Secondary air injection(22}-8-7]&A}), Cold start(*d A1), Computer simulation( %4}

AH, :reaction heat [J/mol]

U : velocity magnitude [m/s]
P : pressure [Pa]
T : shear stress [Pa]
A : thermal conductivity [W/m/K]
: total energy [J]
1) : general scalar variable, species molar fraction
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Fig. 1 Simulated exhaust system of LPG vehicle

Table 1 Specification of catalysts

Items MCC uccC
Cell density [cpi] 600 400

Wall thickness [mm] 0.114 0.1398
Monolith mean diameter [mm] 118 118
Monolith length [mm] 136 136
Thermal conductivity [W/(mC®)] 0.5 0.5
Density [kg/m’] 513 513

Specific heat [J/kgC®] 1047.2 1047.2

AE ko] CO, HC, NOE FAlol A3t & = ==
W= 39 Sulf Al "ot} a2 el ARgE Fuj o
© Table 191 E7]8FA T}
ﬂﬂﬂiﬂqgﬂﬂ*~iﬂﬁ%ﬂﬂ4ﬂi
2 a3t} v Al 2=
Ao 7 Zujnle-S o]
oA 0.5 hpl dhet 2 3 74
= = + Langmuir-Hinshel-

o

A (global reac-

¥ WS- W7 Y F(detailed catalytic surface mecha-
nism)S AF&&H= W2 o] ok Y 1 o Frof A ALR-3
28 S/W <2l AMESIM-2 Langmuir - Hinshelwood 2
e o] A A WE-S- v 7 1 ZF(global reaction mechanism)
= ARghE WA S AEEtal glom, I el A
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NOx 258 Fujwigty] o] 19 318 vk&-2&
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Where , (8)
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Table 2 Constant values in equation (8)

e Adsorption Adsorption heat
! factor k,; [-] AH; [J/mol]

K, 65.5 7990

K, 2.08 x 10° 3x10°

K, 3.98 -9.65 x 10°*

K, 4.79 x 10° 3.1x10*
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Fig. 2 1-D modeling of exhaust system with SAI system
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Fig. 3 Comparison between measurement and simulation

results of HC, CO and NO at tail out during CVS-75

mode
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