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Temperature and Exhaust Gas Conversion Efficiency
of Catalytic Converters for Natural Gas Vehicles
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Abstract

Experiments were conducted to investigate the temperature profile and the emissions conver-
sion efficiency of catalytic converters for natural gas vehicles. Two types of the catalyst structure
and several transient engine operating conditions were used. The dual-bed catalyst effectively
reduced the emissions in a transient period due to the low heat capacity of the front bed. The
lanthanoid additives were effective in improving catalyst durability. When the natural gas fueled
engine were operated outside of a very narrow window of excess air ratio (from (.993 to 1.004),
the HC and NOx conversion efficiency dropped off. The drop-off were especially fast on the lean
side of the window.
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Fig. 1 Experimental apparatus.

Zof| ALx] FFo) Bel o] Foll = E%D}, Table 1 CNG engine specification.
R X = 519
E el A, A LA Aol Yot CNG ongine
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W EuoE Avel wE Zojel wiAs =4 ype atercooling —4cycle, 6cylinder
A zufo) Foduw] wdlel ojgl wis] A Exfol Bore x Stroke (mm) 78%69.7
el Agdez &6kt Displacement (cc) 1998
2 ABIE U uiy Compression ratio 10.2:1
Ignition Spark ignition
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Fig. 2 Structures of the catalytic converter.
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Fig. 5 Temperature profiles of radius direction of the single-bed catalyst.



Hedsladga Solel LEEX o vzl E 54 209

trt

b

A3t whgdo] AL PBekel Fol Aol W FFE ZeuiAel FUg MU ey
WHez, A% F 3% o felE %z Zeleld & ehda gloh Fig.59 iz Eoigx A
b o] ExAFEe FaEAel dojubd % ¥ SE: AR wel AxE 4o 9
oleh, welm gk FRbzkel M Zeiwal ok Fof 939 exi divlzel d&A wd

S CEEEE = 2 AANF DALl wolA

14
2
i
£
2
o
)

- el
O
=
o
ik
2
o

Ir
rd
Fo
S
lo
fo fu

2 9Ae exur B A% vehix

&3,
w
ol
)
&2
]
[=>3
rlo
o of
i)
A
b
r_}i_‘
2
k)
riu
r“
4

Aged Pd catalyst(Dual-bed)
1600 mm, 20 Nm
SV = 16000 i/h

Fig. 6 Temperature profiles of radius direction of the dual-bed catalyst.
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Fig. 7 Temperature profiles of the catalyst during
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Fig. 8 Comparison of THC conversion ratio on the
catalyst structure.
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Table 2 Exhaust gas concetration of the natural
gas fueled engine (1600 rpm, 20 Nm)

CO | THC | NOx 0, CO,
(ppm) | (ppm) | (ppm) | (%) (%)
A=1.0] 6500 | 2100 | 660 | 0.53 | 11.2
A=1.21 660 | 1040 | 230 3.2 1 10.1
100
= go
H Pd catalyst
4 60 L SV=16000 1/h
>
5 40 r
[X]
[3) ~a-Lamhda=1.0
& 20 ——Lambda=1.2
0 L 1. 1 1 1 1 I 1 n
600 650 700 750 800 850

Catalyst temeprature K
Fig. 10 Comparison of THC conversion ratio by the
excess air ratio.
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Fig. 11 Purification characteristics of Pd catalyst
against excess air ratio (1600 rpm, 20% load).
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Fig. 12 Purification characteristics of Pd catalyst

against excess air ratio (1600 rpm, 50% load).
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