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Abstract: The CVP (Counter—Rotating Vortex Pair) structure which is caused by the interaction between
the hollow—cone spray and the crossflow exerts great influence on spray droplet dispersion. In order to study the
characteristics of the CVP evolution, experimental investigations on the mixing flow field of the hollow— cone
spray in a crossflow were conducted. The dispersion and distribution of spray droplets in the mixing flow field with
different spray and crossflow conditions were measured by PIV system. The results show that the entrainment ef-
fect of the CVP contributes atomization droplets to distributing in the upper of the mixing field. The larger initial
momentum of droplets, the larger the CVP structure size and the vortex intensity and it is beneficial to the disper-
sion of the droplets. When the crossflow velocity increases, the CVP moves up and the CVP structure size de-
creases, consequently the mixing effect becomes worse. The intensity characteristic of the CVP is described by
three parameters: vortex core strength, vortex center distance and vortex core height, the correlations of the char-
acteristic parameters of the CVP are given based on the experimental results. In the three variables of the cross-
flow velocity, atomization pressure and initial droplet diameter, the initial droplet diameter has greater influence
on the CVP structure, while the atomization pressure and the crossflow velocity have less effect.
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Table 1 Types and parameters of the nozzles

Ap=0.5MPa Ap=0.7MPa Ap=1MPa
o VI(L/M)  Dofpm VALY Dy/um  VI(L/K)  Dyfpum
1 3.89 65 4.6 61 55 56
2 8.96 79 106 73 127 68
3 15.7 93 18.6 86 223 80
4 26 107 267 99 319 92
5 352 130 416 121 498 112

Table 2 Experimental conditions

Ds/pm Ap/MPa Re

65 79 93 107 130 0.5 12800/25700/38400/51200
61 73 86 99 121 0.7 12800/25700/38400/51200
56 68 80 92 112 1.0 12800/25700/38400/51200
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Fig.3 Droplet distribution at different sections with D;,=86p.m, Ap=1MPa, Re=25700
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Fig. 4 Velocity vector fields at different sections with D;,=86.m, Ap=1MPa, Re=25700
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Fig.5 Parameters of CVP at the cross section of mixing
field
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Fig. 6 Size and structural changes of CVP under different
crossflow velocity with D;,=86p.m, Ap=1MPa
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