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Liquid LPG Spray Characteristics With Injection
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Abstract

Liquefied petroleum gas (LPG) has been used as motor fuel due to its low
emissions and low cost. The fuel feeding system has been improved with stringent
requirement for exhaust emissions. LPG carburetion system was first introduced, then
the system has been changed to a precisely controlled gas injection system, but this
gas feeding system has a limitation on improving power output. In order to improve
an engine performance, a multi-point port injection system was introduced recently,
and a liquid direct injection system into a cylinder was suggested as a next
generation system to maximize a fuel economy as well as a power. This study
addresses the analysis of the LPG spray from diesel injectors. The spray images are
visualized and compared with diesel sprays in a wide injection pressure range. The
photographs show much wider dispersion of LPG sprays.
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Table 1 Test cases

Fuel noz. hole {Nozzle| Rail pressure
ue
dia. (mm) |type (kg/cm®)
0.22
LPG
0.30 . 50, 100,
Single
hol 150, 200,
ole
0.22 250, 300,
Diesel 400, 500
0.30
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(a) 50kg/cm’ (b) 500kg/cm’
Fig. 2 Comparison of diesel sprays -around 140mm

from  injector
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50kg/cm” 100 150 200 250 300 400 500

(a) 0.22mm nozzle hole diameter diesel injection

50kg/cm® 100 150 200 250 300 400 500

(b) 0.30mm nozzle hole diameter diesel injection

50kg/cm’ 100 150 200 250 300 400 500
(c) 0.22mm nozzle hole diameter LPG injection

50kg/cm® 100 150 200 250 300 400 500
(d) 0.30mm nozzle hole diameter LPG injection
Fig. 3 Spray shapes with injection pressure variation
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Table 2
Injection angles with test conditions
Measuring | Nozzl .
Position }(,)jlzee Rail Pressure(kg/cm?)
from .
nozzle dia.
tipmm) | mm) 55 | j00 | 150 | 200 | 250 | 300 | 400 | 500
0.22 4 5 5 4 5 5 6 7
35
Dies 0.3 9 11 8 8 8 10 10 11
el 0.22 13 14 13 13 13 14 14 14
70
0.3 15 17 18 18 19 19 19 20
0.22 22 22 20 18 17 13 11 9
35
0.3 26 26 22 20 18 17 15 12
LPG
0.22 23 23 20 22 21 20 19 19
70
0.3 24 23 21 24 23 23 20 20
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Fig. 4 Injection angles measured

at 35mm from the nozzle tip

Fig. 5 Injection angles measured

at 70mm from the nozzle tip
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Fig. 6 Comparison of sprays
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