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The Phenomena of Injection Instability for Simplex Swid Injector
Byung Sung Park, Ho Young Kim and Chul Kyeun Chun

ABSTRACT

Most of all combustion system has combustion instability. It is a serious problem in
combustion system. Unstable injection is one of the source of combustion instability.

The experimental investigation of spray characteristics for simplex swirl injector were
conducted experimentally. Two kerosene based fuels were chosen as the atomizing fluid.
As the major operating parameters, fuel temperature and injection pressure were chosen,
and varied in the range from 253 K to 293 K and from 02 MPa to 1.0 MPg,
respectively. Direct spray images and mean diameter were measured for the various
combination of operating parameters in the flow field.

The results of present study show that the injection pressure and spray cone angle
are fluctuated at specific conditions while it is continuous steady injection. As the fuel
temperature changes continuously, spray cone angle varies discontinuously through the
region of injection instability.

Key Words ' injection instability, simplex swril injector, SMD, spray cone angle,
atomization
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Fig. 1 Schematic diagram of spray system.
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Fig. 2 Drawing of injector for experiments.

Table 1. Dimensions of injector
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Fig. 4 The direct images of sprays in stable
injection region.(Fuel B, P=0.5MPa)
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Fig. 6 The variations of injection pressure and
volume flowrate in unstable injection region.
(Fuel B, P=05MPa, T=274.2K)
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Fig. 5 The direct images of sprays in unstable
injection region. (Fuel B, P=0.5MPa, T=274.2K)
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Fig. 8 The standard deviations of injection
pressure and volume flowrate with fuel
temperature variation. (Fuel B, P=0.5MPa)
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