Figure Captions
Fig. 1	Computational domain: dimensions in terms of gas jet orifice diameter (Dj) and spray nozzle diameter (D)
Fig. 2	Images of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) in quiescent air (U j = 0) at the non-dimensional time of  after the start of injection (or ASOI). The image marked “EXP” represents the experimental result while “LES” stands for the result of large eddy simulation (LES).
Fig. 3	Images of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) injected into a steady cross flow air jet (at the Mach number of Ma = 0.58) at the non-dimensional time of   after the start of injection (or ASOI). The image marked “EXP” represents the experimental result while “LES” stands for the result of large eddy simulation (LES).
Fig. 4	Evolution of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) and the starting air jet (at the Mach number of Ma = 0.58) before the impact; the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color. The red color in the spray plumes represents the spray-induced air jets.
Fig. 5 Velocity streamlines superimposed on Y-vorticity  contour in the central plane of the starting gas jet (Y = 0) for multi-plume spray (at the injection pressure of Pinj = 15 MPa) and the starting air jet (at the Mach number of Ma = 0.58) at N = 020; (EZ: Expansion zone; RZ: Recirculation zone).

Fig. 6	Interaction of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) with the starting air jet (at the Mach number Ma = 0.58); the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color.
Fig. 7	Vortex pairing in the starting air jet (at the Mach number of Ma = 0.58) impacting on the multi-plume spray (at the injection pressure of Pinj = 15 MPa); the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color.




[image: E:\KNG\drv\A\1\WAT_PROJ\Converge\RJ_SP_ST\IMJ\MOD_IMJ\Domain.tif]




Fig. 1 Computational domain: dimensions in terms of gas jet orifice diameter (Dj) and spray nozzle diameter (D); Elliptic distribution of the nozzle holes on the spray injector.
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Fig. 2 Images of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) in quiescent air (U j = 0) at the non-dimensional time of  after the start of injection (or ASOI). The image marked “EXP” represents the experimental result while “LES” stands for the result of large eddy simulation (LES).
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Fig. 3 Images of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) injected into a steady cross flow air jet (at the Mach number of Ma = 0.58) at the non-dimensional time of   after the start of injection (or ASOI). The image marked “EXP” represents the experimental result while “LES” stands for the result of large eddy simulation (LES).
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Fig. 4 Evolution of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) and the starting air jet (at the Mach number of Ma = 0.58) before the impact; the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color. The red color in the spray plumes represents the spray-induced air jets.
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Fig. 5 Velocity streamlines superimposed on Y-vorticity  contour in the central plane of the starting gas jet (Y = 0) for multi-plume spray (at the injection pressure of Pinj = 15 MPa) and the starting air jet (at the Mach number of Ma = 0.58) at N = 020; (EZ: Expansion zone; RZ: Recirculation zone).
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Fig. 6 Interaction of the multi-plume spray (at the injection pressure of Pinj = 15 MPa) with the starting air jet (at the Mach number Ma = 0.58); the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color.
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[bookmark: _GoBack]Fig. 7 Vortex pairing in the starting air jet (at the Mach number of Ma = 0.58) impacting on the multi-plume spray (at the injection pressure of Pinj = 15 MPa); the gas field vortical structures for both the starting air jet and the spray-induced air jets are shown by  criterion in red and the spray droplets in white color.
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