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Effects of Port Masking on Part Load Performance: Part I — Lean Misfire Limit
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ABSTRACT

This paper is the first of companion papers, which investigate port-masking effects on lean misfire
limit. Port-masking was applied to commercial SOHC 3-valve and DOHC 4-valve engine by inserting
masking plates between manifold and port. To induce various conditions of stratification, six types of
masking plates were applied. The masking plates were placed in the upstream of injector to prevent wall
wetting and two ports were not separated to permit both fuel and air entering through masked port. The
results were compared with those by conventional port throttling,

The results show that lean misfire limit mainly depends on masking direction, that is, high lean misfire
limit is achieved when the port near the spark plug is masked. The mechanism of stratification by mask-
ing is different from axial stratification by port throttling. In this case, the rich mixture entering through
masked port plays a very important role in the stratification process.

F87]€8 : Port masking(¥XE v}47)), Lean misfire limit( 341 4 3HA)), Swirl(9}5), Stratification
(A %3}, Injection timing(F-A}A]7])
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Fig. 4 Masking effects when 1/4-up masked
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Fig. 6 Masking effects when 1/2 masked
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Fig. 7 Masking effects when 1/4-up masked with 1-
spray injector
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Fig. 9 Port throttling effects on LML
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Table 1 Ricardo swirl number according to masking

method

BVO FVO RVO

Normal port 0.01 2.38 2.40

1/2-Side - 1.05 1.10

1/4-Side - 0.67 0.26

1/4-Up 0.94 0.69
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Fig. 10 Swirl effects on LML when port throttling
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