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Experimental and numerical investigation of a swirl atomizer
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Abstract:  Experimental and numerical study on a small swirl atomizer with complex structure was conducted. In the experi-
mental research, the relationship between pressure difference of atomizer and mass flow rate was decided. In numerical research, 3
D gas liquid flow in the atomizer was calculated employing VOF method, which was validated by the experimental data with good
agreement each other. Then, with this methodology, flow process in the atomizer with different structure and dimension was simulat-
ed. After analysis aboul these numerical results, it was found that: the atomizer exit velocily can be affected by both the structure and

dimension of swirk chamber and swirler, and the atomization angle mainly decided by the screw rise angle and the number of the swirl-
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Fig. 1 Schematics of swirl atomizer
and calculation grid
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Table 1 Experiments results

Number 123456 7] 8]°29
Mass flow 40 | 44 |47.1]48.2|50.4[53.5]55.3]58.7| &4
Fdl(",’l(gﬁl

Pressure

difference/Mpa | O8 [0-85[0-951:05| 116122} 1.3 | 1.5 [1.75

Atomization | g | g | 1200 | 120 | 19 | 1207 | 11 [ 1207 [ 12
angle/ ()

iil

NOLL N2 NO3 NO4 NO.S

N,

NOL6 N(LT NOLR NO 9

(.l 5

Fig.2 Atomization photos of 9 experiments
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Fig.3 Liquid phase distribution ( a) and pressure distribution (b) on the x= 0 section
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Fig. 4 Velocity distribution (a) and half angle of atomization ( b) on the y= 0 line of atomizer exit section
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Fig.8 Velocity distribution (a) and half angle of atomization
(b) on the y= 0 line of atomizer exit with different type
( A- Cone shape 1 section; B— Cylinder shape I section)
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Fig. 9 Gas phase distribution on the x= ( section
with different length of (Csection of swirk chamber
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