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3D Spray Measurement System for High Density Fields Using Laser Holography
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A measuring technology to accurately analyze the process of disintegration into droplets is required in order to

develop injection nozzles. The abilities required of a measuring device for spray droplets are: “the ability to measure

the diameter of spray droplets in high-density fields”, “the ability to measure the structure of spray droplets in 3D”.

As a promising method to satisfy these requirements, the laser holography method has already been suggested.

However, it has some drawbacks, such as the difficulty in measuring spray droplets in high-density fields. The

authors have made some improvements to the optical system of recording. With these improvements, we have

achieved a resolution of 5.3 uym or higher in a space corresponding to the engine cylinder (high temperature and

high pressure) and a measuring accuracy of 0.16 pm in high-density fields.

In this paper, we report the analysis of droplet size of port fuel injectors and gasoline direct injectors, using the

developed method.
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Table 3 Test condition for port fuel injector

Injector type Multi-holes Injector

Fuel N-heptane
Fuel pressure 500kPa
Injector quantity 4.9mm3/str
Ambient pressure 0.1MPa.abs

Ambient temperature Room temperature

Laser firing time 7.0ms from start of injection
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Table 4 Test condition for direct injector

Injector type Fan spray injector (prototype)
Fuel N-heptane

Fuel pressure 13MPa

Injector quantity 24mm3/str

Ambient pressure 0.21MPa.abs

Ambient temperature Room temperature

Laser firing time 1.0ms from start of injection
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Fig. 21 SMD distribution of fan spray
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Table 5 Test condition for impinging spray

Injector type Fan spray injector (prototype)
Fuel N-heptane
Fuel pressure 11MPa

Injector quantity 13.6mm?3/str

Ambient pressure 0.3MPa.abs
Ambient temperature 479K
Wall temperature 403K
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