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Abstract : The liquid phase LPG injection engine is a new technology to make good use of LPG as a clean energy.
However, it is difficult to precisely control air/fuel ratio in the system because of variation of fuel composition, change
of temperature and flash boiling injection mechanism. This study newly suggests an injector control logic for liquid
phase LPG injection systems. This logic compensates a number of effects such as variations of density, stoichiometric
air/fuel ratio, injection delay time, injection pressure, release pressure which is formed by flash boiling of fuel at nozzle
exit. This logic can precisely control air/fuel ratio with only two parameters of intake air flow rate and injection pressure
without considering fuel composition, fuel temperature.

Key words : Liquid phase LPG injection engine(2}/3 LPG A} l1%1), Flash boiling(7+<} ®]%), Injector control
logic(1 A E Ao} =3]), ECUC LA ] &)

Nomenclature Subscripts
A, : orifice area, m* a air
a : area constant bat : battery
(A/F) : air/fuel ratio d :delay

C; : discharge coefficient dc : closing delay

do : opening delay

m : mass, kg
p  :pressure, Pa i fuel
t : time, s i :injection
Vv :voltage, V m : manifold
o :injector outlet

ép  :boosting pressure, Pa

. . s :saturation, stoichiometric
. air excess ratio
. 3 t :tank
: density, kg/m
L A=
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Injector Control Logic for a Liquid Phase LPG Injection Engine
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Table 1 Air excess ratios under open loop control

Engine speed, rpm 1,500 3,000
Torque,
Fuel |Tempe~~_ Nmj 50 200 50 200
rature, C

I 5 0.98 0.99 0.98 0.99

90/104 25 1.00 1.00 1.00 1.00

55 1.02 1.00 1.01 1.01

I 5 1.00 1.01 0.99 1.00
28/204 25 0.99 1.00 0.99 1.00 %
55 0.99 1.01 1.00 0.99 .

- 5 1.00 0.99 1.01 1.00

63/37H 25 1.02 1.02 1.03 1.02

55 1.03 1.00 1.01 1.00

v 5 0.98 0.99 1.00 0.98

50/508 25 0.99 0.98 0.97 0.99

55 1.00 1.01 0.99 0.99

"Butane/Propane ratio
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