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Experimental and analytical study of the effect
of water injection in the intake manifold on
emissions and performance of a spark-ignition
engine

Abstract: One of the key topics in automotive combustion engine research is the
reduction of emissions alongside the improvement of efficiency and power. A modern
method in this field is water injection into the intake manifold, which can influence
both emissions and engine performance. In this study, the effect of water injection as
a fine mist behind the throttle valve on performance characteristics and emissions was
experimentally investigated. For this purpose, a laboratory setup was designed and
installed to perform water injection at specific times and intervals while recording the
relevant parameters. Exhaust emissions were measured using a five-gas analyzer, and
engine parameters were monitored with a diagnostic device. The results indicated that
water injection cooled the air-fuel mixture, increased its density, and improved
volumetric efficiency, while also enabling higher compression ratios. This process, in
addition to lowering combustion temperature and preventing knocking, also enhanced
engine power. Overall, this method proved effective in reducing fuel consumption,
increasing efficiency, and lowering engine emissions.

Keywords: Water injection, Intake manifold, Consumption optimization, Pollutants,
Reducing emissions
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