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Abstract :

The purpose of this experiment is to use Schlieren visualization technology to study the effect of GDI injector nozzle

size(L/D) on flash boiling spray. This study first compared the difference in spray morphology and spray density distribution

between the two injectors under different superheat conditions. The spray of the two injectors are divided into three regions

according to the differences in spray characteristics. Finally, the effect of ambient pressure on the spray characteristics under the

same superheat condition is analyzed. It was found that the injector with a larger L/D nozzle has a shorter spray tip penetration and

a more uniform spray density distribution in a larger superheat range, which is called transition region. Under the same

superheated degree, the spray characteristics are independently affected by the ambient pressure. In addition, injectors with

smaller L/D nozzles are more sensitive to changes in ambient pressure.

Key words : Gasoline direct injection(7+& % 2] 7

interaction(==% 1), Macroscopic spray characteristics(#1 A] &

Nomenclature

L/D : ratio of hole length to hole diameter
GDI  : gasoline direction injection

Thuel : fuel temperature, °C

SD : degree of superheat, °C

Ah), Nozzle stmcture(}-:%

%), Flash boiling(Z 2] A] 24 %), Plume
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Fig. 1 Schematic diagram of Schlieren visualization apparatus to visualize flash boiling spray

Table 1 Specifications of the experimental apparatus

Experi 1
xperimenta Specifications
apparatus
Schlieren light LUX: 27~200 k;
source Power: 120 W
. Maximum frame rate: 540,000 fps;
High speed Maximum image resolution: 1024x1024 pixels;
camera . .
Minimum exposure duration: 1 s
Refrigerated & Temperature range: -35~150 °C;
Heating bath Heating power: 2000 W;
circulator Cooling power: 475~750 W
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Fig. 2 Hole arrangement(left) and hole configuration(right) of
injector used in experiments
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Table 2 Conditions of spray experiment

Conditions Value
Hole number 6
Energizing duration [ms] 1.5
Frame rate [fps] 20,000
Injection pressure [MPa] 10

Ambient temperature [°C]
Ambient pressure [MPa]

20~100 (5°C interval)
0.02, 0.05, 0.08, 0.1

Fuel n-heptane
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Fig. 7 Effect of ambient pressure on spray development process of
two injectors under the same superheated degree (Pi,=10 MPa)
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