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The processes of liquid particle deposition from high-turbulent gas-droplet flows are of a particular scientific interest since they are often inherent to many technical applications. Deposition is caused by different physical mechanisms depending on correlation between inertia forces and hydrodynamic resistance influencing the particles. By now there some models describing particle deposition under the action of Brownian motion in gas1, turbophoresis2-3, and inertial deposition of particles 4-5. However, comparison with experimental data demonstrates weak correspondence to theoretical dependencies especially at inertia deposition, and this is caused by many factors effecting deposition. 
Relatively complete review of experimental data on deposition of liquid particles in vertical tubes is presented in4. The process of deposition in stabilized regions of the flow was studied mainly. Deposition of particles from near-wall gas-droplet jets is being studied for the first time.
The use of near-wall gas-droplet jets is one of the promising methods for surface protection from high-temperature gas flows. Extensive experimental and theoretical [6, 7] studies of efficiency of such thermal protection were carried out recently. However, it is necessary to note that available theoretical models are too simplified and do not consider all the facts significantly effecting protection properties and flow dynamics of the near-wall gas-droplet jets. Particularly, they do not consider deposition of liquid particles from the near-wall jet on channel walls with formation of a moving wave film. The film flow may significantly correct the results of theoretical calculations on cooling efficiency. 

Investigations were carried out in a vertical cylindrical channel of the 100-mm diameter. The channel was assembled of separate sections, and this allowed variations in its length and measurements of the amount of liquid deposited at different distances from its inlet. In experiments the near-wall gas jet was supplied through a ring tangential slot of the 5-mm height, at the outlet of this slot there were sprayers for liquid located over the circumference. Thus, the two-phase flow was formed. Mass concentration of liquid CW took on the following values: 1; 2.6; 5 and 10% of the gas phase. The main flow was fed through the central nozzle. The flow rate of the main flow was changed, whereas the flow rate of the secondary flow was constant. Ratios between the flow rates of the near-wall jet and main flow were 0.64; 0.8; 1.84. Re numbers were 2.7; 4.8; 6.1*105 correspondingly. The amount of liquid deposited on the channel walls and instantaneous liquid film thickness were measured in experiments. The liquid flow rate was measured by removal of the film from the channel surface through the ring slot of the 3-mm width in three cross-sections at distances 0.26; 0.46; 0.66 m from the nozzle edge. Liquid was collected into volumetric glassware. A capacitance probe was use to measure the film thickness. Probe readings were registered by the computer and then treated. 

Distributions of film thickness and values of deposition rates over the channel length were obtained. Results are presented in the form of dependency between dimensionless deposition rate kd+=kd/v* and dimensionless time of particle relaxation (+=d2(G(dv*2/18(G2 (Fig.1). Comparison with empirical dependencies is performed3. Obviously, the relative deposition rate for the developed flow in tubes does not depend on the time of particle relaxation (kd/v*= 0.17). For near-wall jets, deposition pattern is different, and with a rise of relaxation time, the rate of particle deposition decreases and depends on droplet concentration in the near-wall jet and velocity of a co-current flow. Experimental data may be the ground for development of new physical models and software for numerical calculation of heat and mass transfer in two-phase flows.
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Fig. 1. The relative deposition rate for near-wall jets, comparing with empirical dependence is performed [3].
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