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On the Behavior of Liquid Droplets Depending upon ALR in
Two-phase Internal Mixing Nozzle Jet
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Abstract

The researches of a two-phase atomizers have been carried out in the field of automotive and aerospace industries in order to
improve the atomization performance of the liquid droplets ejecting from these nozzles. The smaller droplets have the advantages
of the reduction of environmental pollution matter and effective use of energy through the improvement of heat and mass
transfer efficiency. Thus, to propose the basic information of two-phase flow, an internal mixing atomizer was designed, its
shape factor was 0.6 and the liquid feeding hole was positioned at the center of the mixing tube which was used to mix the
air and liquid. The experimental work was performed in the field after the nozzle exit orifice. The measurement of the liquid
droplets was made by PDPA system. This system can measure the velocity and size of the droplets simultaneously. The number
of the droplets used in this calculation was set to 10,000. The flow patterns were regulated by ALR (Air to Liquid mass
Ratio). ALR was varied from 0.1024 to 0.3238 depending on the mass flow rate of the air. The analysis of sampling data was
mainly focused on the spray characteristics such as flow characteristics distributions, half-width of spray, RMS, and turbulent
kinetic energy with ALR.
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1. Nozzle 2. Mixing chamber 3. Outer tube

Fig. 1 Nozzle configuration
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Fig. 2 PDPA system
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Fig. 3 PDPA system



Table 1 Test conditions

FUNEFH| 48 | 3UNEF ALR
No| #% AA L FEE
(bar) | (mA) | my(g/s) | ™™
1 0.15 3.994 0.2248 0.1256
2 0.2 40093 | 0.2596 0.1448
3 0.3 4,040 0.3180 0.1774
4 0.4 4.071 0.3672 0.2048
5 05 4102 0.4105 0.2289
6 0.6 4.1335 | 0.4497 0.2508
7 0.7 4165 0.4857 0.2709
8 0.8 4.196 0.5193 0.2896
9 0.9 42267 | 0.5508 0.3072
10 1.0 4.258 0.5806 0.3238
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Fig. D Spray visualization
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