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Abstract

A fast-response CO, analyzer has been developed for measuring the CO, concentration during transient
condition of a Sl engine. The analyzer consists of the non-dispersive infrared absorption method, electrical
chopping system and water cooling system. The analyzer has good repeatability, linearity and permissible
drift characteristic. Besides, it showed 18ms of a response to measure the CO, concentration. The fast-
response CO, analyzer was applied to a single cylinder Sl engine and the CO, emission was examined during
engine start. Simultaneously, the standard exhaust gas analyzer, which has slow response time, was used for
confirming the accuracy of the exhaust gas analysis using the fast-response CO, analyzer. The developed
analyzer showed much faster responsive characteristic than that of a standard analyzer and made cycle by
cycle exhaust gas analysis possible. The transient engine operating characteristics will be estimated from the
CO, concentration of engine-out emissions and engine operating variables.

NOx : A AAFs}E(Nitric oxides)
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EGR : #j7]7}2 A<= EH(exhaust gas recirculation) CG : 7FE@ A(cartridge)
HC : w"<d&s}=24(unburned hydrocarbon) N, : &2 (nitrogen)
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CVVT : continuous variable valve timing

C ;&% X (mole concentration [mole/m°])
m : number of H of a fuel
n : number of C of a fuel
K : & 4=(equilibrium constant)
COV : coefficient of variation
Oz A2 R}
2 <A 1] (relative air/fuel ratio)
@ . 34| (equivalence ratio)
SHE At
i < (species)
H,0 : & & 535 7](water)
H, . 92~ (hydrogen)
CO : Y*ks}elkA (carbon monoxide)

CO, : ©o]Aks}ekA (carbon dioxide)

71 = (dry concentration)
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Fig. 1 Schematic diagram of fCO, analyzer using NDIR
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Table 1 Drift characteristic of the fCO, analyzer

Feed gas Initial Final Drift
concentration state state (%FS/30min)
(%) (%) (%)
0 0.26 0.34 0.51
11.03 11.24 11.43 1.20

Table 2 Comparison of the fast-response CO, analyzer
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Table 3 Specifications of the S| engine with singe
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cylinder
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Engine Model cylinder SI Engine
Bore (mm)x Stroke (mm) 86 x 86
Displacement Volume (cc) 500
Compression Ratio 10.3
Valve Timing System Dual CVVT
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Fig. 8 Exhaust gas analysis when engine started using
fCO, and MEXA-7100 DEGR
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