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Characterization of Liquid Phase LPG Sprays within Airflow Fields
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ABSTRACT

The interaction between airflow and liquid phase LPG (Liquefied Petroleum Gas) sprays was
investigated in a steady flow system embodied in a wind tunnel to simulate the variety of flow
inside intake port of LPG engines with liquid injection system. The spray developments in
flowing fields with the mean velocities of 5.4, 21.5 and 42.4m/s were identified by spray
visualization techniques such as Mie scattering and shadowgraph. The microscopic visualization
using a telescopic lens system was performed to investigate the shape and size of liquid droplets
in the spray. PDA measurement was used to get l-dimensional velocity and diameter of liquid
droplets. The fast co-flows make the spray field be compact and be lead upward to the injection
direction. SMD of the spray was smaller at the fast flowing field. Spray width got bigger and
SMD of the spray was smaller with higher injection pressure.
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Fig. 1 Experimental setup for liquid phase LPG spray

Fig. 2 Injector configuration
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Table 1 Relation of injection pressure and injection
duration for 39mg injection

Injection pressure Injection duration
1MPa 7.51ms
1.5MPa Sms
2MPa 4.58ms
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Table 2 PDA system setup parameters

Laser wavelength 514.5nm

Transmitter focal length 362.6mm

Beam spacing at transmitter 50mm

Receiving lens focal length 300mm
Scattering angle 30

Vol. diameter 90.5um

Vol. length 1.31mm
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(c) Injection pressure 20bar

Fig. 3 Spray pattern with different flow velocity at
44ms after SOI with injection pressure
15bar
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(c) Flow velocity 42.4m/s
Fig. 4 Spray pattern with different injection pressure at
2.4ms after SOI with flow velocity of 42.4m/s
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Fig. 5 Liquid penetration from LPG injector

Aot Hde ATt o] Al 7]
o ARTHEA Y] whEel A d5Tt
2 A3 & SOI(Start of Injection) @ o} A
A M= mrol i Al el A Z77)

O

do £ o of

HM10H M5%. 2002 93



AAZ - AFH - GFE - 9FY

o] A7) AR A ARE Aol A
Ag B2 F Yok o] S FAFE &

(c) Flow velocity 42.4m/s

Fig. 6 Spray pattern with different flow velocity at
4.4ms after SOI with injection pressure 10bar
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Fig. 7 Spray pattern with different injection
pressure at 2.4ms after SOl with flow
velocity of 42.4m/s
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Fig. 10 Microscopic images of LPLi spray
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Fig. 11 SMD distribution with different flow
velocity at 4.4ms after SOI with injection
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Fig. 12 SMD distribution with different injection
pressure at 2.4ms after SOI with flow velocity
of 42.4m/s
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