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A Study on the Measurement of Break—up Length for the Diesel Sprays
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Abstract : The injected liquid does not break-up instantly after injection for diesel engine. There is
some unbroken portion, which is the liquid core(The length of liquid core is called the break-up
length) in the spray. If the liquid core is longer than the depth of the bowl in the small DI diesel
engine, the liquid core impinges on the surface of the piston. Once the liquid core impinges on the
surface, it cannot ignite or burn rapidly and thus prolongs burning time with a degradation in
thermal efficiency. The break-up length of a diesel spray in a compressure vessel was measured by
an electric resistance method. A voltage was applied between the nozzle and screen, bar, needle
electrode inserted at various axial and radial positions into atomizing sprays. As a result, a current
flows not only in the region of liquid core but also through the droplets of the spray. It is found
that the break-up length measured with screen electrode is overestimated. The break-up length of
the spray is found to be proportional to the square root of the density ratio of fuel and surrounding

gas. The break-up length of the spray decreases as the injection pressure and the back pressure
increase
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