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A Study on the spray characteristics according to injection
conditions for LPG injector

Jeaduk Ryu, Yongwon Yoon, Kihyung Lee and Changsik Lee

Abstract

Recently LPG engine is developed to fulfill such new requirements as improved fuel efficiency in
additional to further reduced exhaust emission. This experimental study is conducted to analyze spray
characteristics for pintle type injector used in 8 LPLi (Liquid Phase LPG injection) engine. Since spray
parameters including penctration length and spray angle make a role to design injector and engine intake
system, spray visualization experiment is performed under atmosphere ambient and charging condition

using Mie scattering method.

From the experimental result under various LPG. formation, the increased propane component decreases
penetration length because boiling point of propane is lower than butane. To simulate intake charging
condition in MPI engine, spray visualization is performed under high pressure condition. As a result, as
ambient pressure is increased from atmosphere to 3.0 bar, penetration length is decreased. However, as
ambient pressure is increased from atmosphere to 3.0 bar, spray angle is increased
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Fig.1 Schematic of LPLi supply system
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Fig. 2 Lead pressure diagram of LPG
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Table. 1 Physical property of LPG
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Fig. 3 Experimental apparatus of LPG
injection rate measurement
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Fig. 4 Spray visualization system of LPLi

ARl FF7l AT 23§ AR 4%
o Auivie UG J2Tt2 AFE S WA
71N ¥F JHAs A9& FURA

3T AEHEY o 2@
31 A% &3AH 3

& AN QWG YU E A A4 #
A4 3¢ ASE ok Fig. 59 Jdehid
%, dAE 9] ARG 3msec ¥ 30msec 7t
A ASAIRR, ¥AYEE LPGTE FHdte 2R
& A&7 §i8tel, 10bar ¥ 20bar A8 ¢}
§ =ddM 4¥& TI%YY. o 2gezy
H BAIGE #417)300] g RE RARIHAA
Aoz Fritte AYE B9 =4, ¥4}
o] ¢ Sbar F7HU wet ALFOl 15% 3
E 37tste Ad& € § A



20/ ¥

Fig. 5 LPG injection rate according to
injection duration
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Fig. 6 Spray pattems according to
fuel component
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(b) Fuel component : Butane 40% Propane 609

Fig. 7 Penetration length according to
injection pressure
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Fig. 8 Spray pattems according to
ambient pressure
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Fig. 9 Penetration length according to
ambient pressure
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(a) Injection pressure : 10 bar

{b) Injection pressure : 15 bar

Fig. 10 Spray angle according to ambient
pressure
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