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Experiment on Spray Characteristics of
Gas-Liquid Pintle Injector Unit
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Abstract: In order to study the spray characteristics of gas—liquid pintle injector unit, the effects of local
momentum ratio on spray pattern, Sauter mean diameter (SMD) distribution and the velocity field were obtained
by using high—speed camera and phase doppler anemometry (PDA). The results show that the spray pattern of
gas—liquid pintle injector unit is shear breakup. The spray of gas—liquid pintle injector is shaped as a solid cone.
The variation range of SMD increases with the local momentum ratio increasing, and the range of SMD has a law
of expansion to both ends. The SMD increases along the radial direction. With the local momentum ratio increas-
es, the axial length of the central recirculation zone decreases and the main flow area of spray field is shifted out-
wards from the center of spray field. In the far field region, the resultant velocity increases first and then decreas-
es along the radial direction.
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Fig. 1 Schematic diagram of pintle injector
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Fig.2 Sketch of gas-liquid pintle injector unit
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Fig. 3 Structure of liquid injector

Table 1 Key sizes of gas-liquid pintle injector

Parameter Value

Outer body diameter/mm 13.0
Radial orifice length/mm 5.0
Radial orifice width/mm 0.5
Gas film thickness/mm 5.0
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Fig.4 Experiment system of gas-liquid pintle injector unit
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Fig.5 Measurement point setup under different operating

conditions
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Fig. 6 Acquisition of spray angles

Fig. 7 Spray angle of experimental result
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Fig. 9 Volume rate contour at different operating conditions
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