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Abstract

The use of “clean fuels” such as buthane, propane, and mixtures of these (LPG) is an attractive
way to reduce exhaust emissions. In this study internal flow of the pintle type injector for LPG
engine is studied. The breakup of liquid jet is the result of competing, unstable hydrodynamic
forces acting on the liquid jet as it exits the nozzle. The nozzle geometry and up-stream injection
conditions affect the characteristics of flow inside the nozzle, such as turbulence and cavitation
bubbles. A set of calculations of the internal flow in a pintle type nozzle were performed using a
two dimensional flow simulation under different nozzle geometry and upstream flow conditions.
The calculation showed that the turbulent intensity and discharge coefficient are related to needle
leading angle(z) and needle lift.
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Fig. 4 Fuel injector pressure history as measured by a
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Table 1 Properties of butane
Molecular Structure CsHio
Molecular weight 58.12
Vapor pressure (kg/cm?) (37.8°C) 2.62
Boiling point(C) —-0.5
Heat value (kcal/kg) 11,850
Latent heat (kcal/kg) 92.2
Const. pressure
sp. heat 0.55
(liquid phase)
Specific heat
Const. pressure
sp. heat 0.396
(gas phase)
Octane no. 90
Ignition temperature 441
Combustion limit High 8.41
(Volume for air) Low 1.86
Surface force (N/m) 1.17x1072
Density (kg/m3) 580
Viscosity (Pa s) 0.0001835
Dynamic viscosity 3.14%x1077
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