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A Study on the Particle Size and Velocity Profile on a Gasoline Port
Injector Using a Phase Doppler Particle Analyzers (PDPA)
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TCorresponding author :
otlim@ulsan.ac.kr Abstract >> This study is to investigate particle size and velocity profile of gasoline

_ port injector using Phase Doppler Particle Analyzer (PDPA). In this experiment, a
Ei\fzzzd 22 lJ\iI;ye,’22001177 GV 250 Delphi port injector used for motorcycles was used for liquid injection.
Accepted 30 June, 2017 The injector consists of four holes and has a static flow rate of 2.13 g/s. The fuel

used in the injection was N-heptane, which is similar to gasoline, as an alter-
native fuel. The test fuel was injected at an atmospheric temperature of 20C
and an open atmosphere of 1 atm. The injection time was 10 ms and the injection
pressure was 3.5 bar in PDPA experiment. The experimental target position was
fiexd at 30, 50 and 75 mm from the nozzle tip and data were collected for a total
of 10,000 samples. The experimental results show that the length diameter
(D10), the Sauter mean diameter (Ds2), and the mean droplet velocity (MDV) are
45-54 ym, 99-115 uym and 15-21 m/s, respectively.
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Gasoline(7I42l), Sauter Mean Diameter (SMD, Sauter F#474),
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Fig. 1. Schematic diagram of spray visualization system
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Fig. 2. Picture of spray visualization system

Table 1. Specifications of the Injector

Parameter Value
System fuel pressure (kPa) 300.0+0.2%
Set point pulse width/period (ms) 2.0/10.0
Set point flow rate (g/s) 0.340+5%
Static flow rate (g/s) 1.969+5%
Coil resistance 12.0+£0.6 Ohms
Minimum operating voltage -
P 6.5V
max individual
Minimum operationg voltage -
6.0V
max. subgroup mean
Tip leak rate (N2) - max. (cc/min) 0.6
Setipo?n.t durability flow shift - 110%
individual (%)
Static durability flow shift - individual (%) +10%
Durability test fuel NAE10
Durability test fuel temperature (Degree C) 2442
Number of holes 4
Hole diameter (mm) 0.2
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Fig. 3. Schematic diagram of PDPA system
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Table 2. Specifications of the pdpa system

Light source Ar-ion laser
Wave length (nm) 514.5
Collection angle (°) 30
Transmitter 500
Focal length
ocal length (mm) Receiver 500

Table 3. Operating parameters of spray visualization experi-
ment

Parameter Value
Injection Pressure 7 bar
Voltage 12V
Current 2A
Light Source Halogen
High Speed Camera Frame 10,000 fps
Injection Duration 1 ms
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Table 4. The simulation conditions and parameters for numer-
ical analysis

Parameter Value
Space Three dimensional
Multi t
Material Model Uit components gas
02, N2
Idial Gas
Droplet Break Model Eddy Break-up
Viscous Regime Type Turbulent
. Realizable two layer
Turbulence Regime solver K-Epsilon Turbulence

Cell quality Remediation

Gravity

Two layer all y+ treatment

Lagrangian Multiphase

Particle Type Material particles

Liquid

Material Octane (CyHis)

Eddy Breakup

Reitz-Diwakar Breakup
LISA Atomization

Primary Atomization

Multi Component Droplet

Droplet E ti
ropiet Bvaporation Evaporation Model

Two way coupling

Impingement Heat Transfer

Residence Time

Turburent Dispersion

Table. 5. Operating parameters of PDPA experiment

Parameter Value

Injection Pressure 3.5 bar

Voltage 12V

Current 2A

Injection Duration (Tip) 10 ms

Tamb 20C

Pamb ATM

Injection delay 4.5 ms

Target position 30, 50, 75 mm
Sample 10,000 samples
AAelA ST A E Q] FAF 77 4.5 ms
= Agsia Ade) Aoteg kol7] ¢8| % 53
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