
For performance improvement and emission
reduction of engines, the demands for the spray
properties of the injector are considered to be
more advanced. Especially in direct injection
gasoline engines, the spatial distribution of the
spray (injection fuel) largely influences the engine
performance.  As for the measurement method of
the spatial spray distribution, the sampling cell
method1) is the most popular but it has problems in
that the measurement takes a long time.

To overcome this problem, we have developed
a new method of measuring spatial spray
distribution using a spray capture sheet (paper)
which changes colors due to moisture adsorption.
This measurement method has the following
features:

(1) Easy measurement in short time is realized.
(2) The distribution fluctuation for every

injection can be measured. 
(3) The measurement in the pressurization field

simulating the inside of the engine cylinder
becomes possible.  

The outline of the measuring system and the
principle of the measurement are shown in Figs. 1
and 2, respectively.  When the volatile fuel is
sprayed on the sheet, the fuel attaches to the sheet
and the sprayed part of the sheet changes color to
black due to the wetting.  As the fuel vaporizes,
the sheet dries from the part where the attached
spray amount is small and the sheet color returns
to white (Fig. 2(A)).  The spatial distribution of
the spray was observed by coloring the images of
the vaporization process using an image processor
(Fig. 2(B)).

The spatial spray distribution measured by this

method is shown in Fig. 3 in comparison with the
sampling cell method and the spray momentum
method2).  For the measurement, heptane was used as
the injection fuel and a 2-jet injector was used.  The
difference in the flow rate of the jet between the right
and left sides of the flow and the flow distribution in
the jet agree well with the results of the other two
methods.
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Fig. 1 Measuring system.
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(A)Disappearing of captured spray by vaporization

(B)Spatial distribution of spray obtained by
image process of coloring and composition

Fig. 2     Principle of measurement.

(a)Capturing Sheet method

(b)Sampling Cell method (Cell Size : 4 4mm)

(c)Spray momentum method

Fig. 3 Measured spatial distribution of 2-jet injector
comparing with other methods.


