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Abstract : A parametric study was conducted on pressure drop in a catalytic converter for automobile. In this work,
we proposed a new pressure drop relation which contains the various parameters needed to calculate and got a few
results. In a monolith of catalyst, the flow originally turbulent flow changes to laminar flow and thus the pressure drop
through the monolith is linearly proportional to the velocity. The exhaust pressure is doubly affected by the increase of
mean velocity and length when we decrease the diameter of monolith while the volume keeps constant. Theoretical
parameters such as d and § are suggested to use as a reference value when there is no a experimental data. Especially in
the part load test, these values should be modified to consider the property change of exhaust gas.

Key words : Catalytic converter(Z vl ¥ 8173 X]), Pressure loss(%-# £=41), Geometric surface area(GSA, 7]3}5+4
£ ¥ 4), Open frontal area(OFA, = T 7| 5} A 2

Nomenclature a,B : coefficients
A flow length of lith,
A :total frontal area of monolith, m’ .OW e.ngtk of monolith, m
Dy : hydraulic diameter, m oo (\1’180(.)516’]; g/ gm ©s)
) : density, kg/m
f : Fanning friction factor, /=7 /(0 V?/2) P ty, ke/
K :pressure loss factor
P 2 Subscripts
P :pressure, N/m
Po  : Poiseuille number ¢ :coating
Q  :volumetric flow rate, m*/s i :tensor index
Re :Reynolds number o :reference monolith
T  :Temperature, C
t  :thickness of substrate, m 1. A
@ velocity vector, V={'d, mis 19931 0] Weltens” 0] %] 7 2 =(unifor-
. mity index)ol| &gt ZvliH {5 %E gt Y
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Fig. 1 Enlarged pictures of various cells
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(a) Corning data”
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Fig. 3 Pressure drop in a various catalytic converter
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Parameter Study of Exhaust Pressure in Catalytic Converter

Table 1 Effect of cell density

W W | a8, | aprap, |22
cell/in in/1000| zm Schmidt
400 6.5 0 | 1.00] 1.00 1.00 1.00
400 43 0 | 082082 0.78 0.80
600 4.3 0 | 089 1.34 1.23 1.25
600 3.5 0 | 082|123 1.13 1.15
900 24 0 1077|174 1.55 1.50

Table 2 Effect of washcoat loading
'?nsuy . mil te alay| 88,| aplap, AP/A.PO
cell/in in/1000 | pom Schmidt
600 3.5 0 | 1.00] 1.00 1.00 1.00
600 3.5 11.51 1.33 | 1.17 1.19 1.19
600 3.5 16 | 139 | 1.22 1.24 1.24
600 35 1275 1.56 | 1.37 1.39 1.39

Table 3 Effect of operating condition and monolith size

. Property Cl/len | C2/len a/au B/BU AP/APQ
unit =a =

1.01bar, 20°C 8.07 799 1.95 0.42 0.19
1.4bar, 700°C 4.15 1912 1.00 1.00 1.00
=-10% 461 1793 1.11 0.94 0.85
T=+10% 3.77 2025 0.91 1.06 1.16
P=-10% 3.73 1912 0.90 1.00 1.11
P=+10% 4.56 1912 1.10 1.00 0.91
A H=-10% 461 | 1912 1.11 1.00 0.91
A A =+10% 3.77 1912 0.91 1.00 1.09
¢=-10% 3.36 1912 0.81 1.00 1.52
¢=t10% 5.02 1912 1.21 1.00 0.68
FHF=-10% 4.15 1912 1.00 1.00 0.79
G 2=+10% 4.15 1912 1.00 1.00 1.21
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