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Experimental setup and method

Macroscopic spray characteristics experimental setup and 
procedures

The GDI injector used in this disquisition is from a binary- 
injection Spark Ignition( SI) machine. As the perforation figure and 
spot sketch presented the injector has five holes with a periphery 
of0.174 mm [9]. In this disquisition, spot spurts are numbered as spurts 
“ 1 ” to “ 5 ”. The utilised energies are marketable gasoline and absolute 
ethanol, which parcels are listed in Table 1. Regarding the goods of 
energy parcels in the utilisation of common GDI machines, it would be 
better to increase the machine’s flash power response to use gasoline, 
which has a fairly low heat of vaporisation. With the advantages of 
low carbon content, ethanol is typically recognised as reducing the 
product of PM emigrations during machine combustion process 
[10]. The relative disquisition on the macroscopic characteristics of 
gasoline and ethanol smash spray was carried out via Schlieren fashion, 
which has the advantage of getting the image of gas-liquid two- phase 
grounded on the differences of refractive indicator slants. The whole 
experimental setup of macroscopic characteristics can be seen. After 
connecting to a essence holder, injector can be acclimated and fixed to 
a specific distance and angle pertaining to a wall, which is a veritably 
flat aluminium amalgamation plate with a roughness of lower than0.4 
mm. Energy injection pressure was named to be 10 MPa, 30 MPa and 
50 MPa, representing common, high andultra-high pressures of GDI 
injector, independently [11]. The drive signal of energy injection was 
transmitted from a programmable Electronic Control Unit( ECU), 
which could also synchronise injection with “ 768 × 768 pixels at 10 
000 frames per second ” images captured by a high- speed camera. 
also, using MATLAB, the captured images were converted to grayscale, 
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