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Spray Characteristics of the Rotating Fuel Injection System

S. M. Choi, D. H. Lee and J. B. Park
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Abstract

The spray characteristics of the rotating fuel injection system were investigated. The special test rig was devised to get
the spatial and momentary droplet information. This experimental apparatus consists of a high-speed motor, a shaft, a rotat-
ing fuel nozzle and an acrylic case. Spray droplet size and velocity were measured by PDPA(Phase Doppler Particle Ana-
lyzer) and instantaneous velocity field was measured by PIV (Particle Image Velocimetry) system. At the same time, spray
visualization was performed by using ND-YAG laser-based flash photography. From these two different laser diagnostic
techniques, we could get spatial and instantaneous spray information for rotating fuel injection system. The results pre-
sented in this paper indicate that spray characteristics such as droplet size, velocity and spray pattern were strongly influ-

enced by rotational speed.
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PDPA : Phase Doppler Particle Analyzer
PIV  : Particle Image Velocimetry
RPM : Revolutions per Minute

SMD : Sauter Mean Diameter [pm]
U : Peripheral Velocity [mv/s]
Q  : Liquid Flow Rate {m¥/s]
D : Outer Diameter of Rotating Disc [mm)]
d : Injection Orifice Diameter [mm]
c : Surface Tension of liquid [N/m}
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Fig. 1 Schematic diagram of spray test rig with PDPA sys-
tem



Fig. 2 Picture of spray test rig and PDPA system
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Fig. 3 Schematic diagram of PIV system
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Fig. 4 Picture of PIV system

Table I Types of rotating fuel nozzle

Orifice Diameter Number of
{mm) Orifice
Type 1 0.8 24
Type 2 1.5 12
Type 3 3.0 3
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Fig. 5 Spray visualization with rotational speed (Type 2)
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Fig. 7 Volume flux and velocity vector



Table 2 Weber aumber of rotating uel nozzic
Type | Type 2 Type 3
5,000 rpm 0.37 0.55 1.65
10,000 rpm 0.74 1.10 3.30
20,000 rpm 1.48 2.20 6.60
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