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Durability Properties of Liquid Phase LPG Injection System

with Various Qualities of LPG Fuels
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Abstract :

(Received 28 May 2004 / Accepted 9 July 2004)

The liquid phase LPG injection (LPLi) system (the third generation technology) has been considered as

one of the next generation fuel supply systems for LPG vehicles, since it has a very strong potential to accomplish the
higher power, higher efficiency, and lower emission characteristics than the mixer type(the second generation
technology) fuel supply system. To investigate the durability property of core part of injector in liquid phase LPG
injection system, leakage test, SEM test of injectors and analysis of unvaporized fuel components with various LPG fuel
qualities were tested. The experimental results showed that no serious problem in durability test using favorable LPG
fuel quality, while high leakage amount due to the large scratches in the needle and nozzle of the injector were found

using LPG fuel with highly containing olefin components, especially butadiene species.
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Table 1 Qualities of test LPG fuels
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. ¥
C2Hé6 n.d n.d nd
C3H8 1.0 1.0 nd
i-C4H10 31.0 29.0 26.0
n-C4H10 67.0 54.4 61.0
zzdd 0.2 0.2 1.0
il 0.5 15.0 10.0
Heldql nd nd 1.0
i-CSH12 0.3 0.3 0.5
n-C5H12 0.1 0.1 0.5
71 € n.d n.d nd
Al 100 100 100
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Fig. 1 Schematic diagram of LPLi durability test rig
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Fig. 2 Comparisons of leakage amount of the durability
tested injectors with various LPG fuel qualities
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Fig. 3 Photography of injector needle after durability test
with LPG fuel C
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Table 2 Analysis results of unknown species
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Phenol, 2,4-bis
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1,2-Benzenedicarboxylic acid, diisooctyl
ester
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Fig. 4 SEM test results of injector needle and nozzle (a)
before durability test (b) after durability test with LPG
C fuel
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Fig. 5 Amount of injection(a) and leakage(b) in durability
test with various qualities of LPG fuels
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