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Two-stage Combustion Chamber
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Abstract ;

AN NOX(E A2 AEELE), Panticulate Marter

Vartous measures have been tried to reduce the NOx emisgion from diesel engine, but with partial

success beeause the mechanisms of NOx and PM formations appear to have trade-off relation between cach

other,

Therefore it has been known to be difficult to reduce NOx cmmssion and PM emmission simultancously.

Two stage combustion method ie. a combustion process which has rich combustion stage and lean combustion

stage one by one, has been developed successfully to reduce NOx formation in the continuous combustion

chambers such as in the boilers.

But until vet it is not successful to apply the same method in intermittent

combustion chamber like in the diesel engine cylinder, as it was, only several rescarch works were camied out.

In this study, devised was a uniquely shaped combustion chamber with reformed piston crown intended to

keep fuel-ich condition during carly stage of combustion and fuel-lean condition during next stage. It was
found that the NOx emission decreased significantly at various conditions of operation with the two stage
combustion type engines of PR20 type, but other values such as smoke, CO and specific fuel consumption

deteriorated as usual,
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Fig. 1 Effect of muxing time-scale, z and initial

excess air ratio, A, n two-stage combustion
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Fig. 6 Schematic of system for experiment

Table 1 Engine specilications

Dieserption Spectiication

Meodel NDEODI

Single, water-cooled

Esngine Twpe . -
b v ztroke diesel engime

Piston Displacernent

Cvlinder (hore » stroxe) Y2 gz o» B

AMax. power A% K, 2200 ypm

Compression ratio 149

Fued miechon pressure 18 M

Npgzle inmjection angle
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Tabte 2 Specifications of combustion analyzer

Range {accuracy’

o Model - NE-MAY ™
:&fj’: S| QUINTOX 9008 paad0

s 0~25% (20,2)

CO G~4000 ppm (203

NO O~2000 ppm {25%)

Ny 0~-800 ppm {15%)

Smoke (- 100%
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Fig. 8 BSFC curve at PR-A type
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