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PIV Experimental Study on Atomization Performance of Rotation
Nozzle of Burner in Marine Boilers

ZHANG Chen, CHEN Lin, DING Aoshuang, SUN Jianping
(CSSC Jiujiang Marine Equipment ( Group) Co. , Lid. , Jiujiang, China, Post Code: 332000)

Abstract; In order to enhance the atomization performance of buener in marine boiler, through particle
image velocimetry ( PIV) experiment, the atomization process of water droplets passing through the nozzle
and entering the furnace during the cold-state operation of the burner was studied. The atomization flow
characteristics under the rotor speeds of 3 000, 4 800 and 7 000 r/min were analyzed. The experimental
study shows that the distributions of the three rotor speeds have similarities. The smallest part of the area
closest to the nozzle axial and radial direction has the highest speed, and the speed decreases until the
speed approaches zero as the distance from the nozzle axial and radial direction increases. The particle
size measurement area was divided into three parts, such as bottom, middle and top, the bottom area has
a larger Sauter diameter than the middle, and the middle has a larger Sauter diameter than the top. The
change law of the Sauter diameters in the three areas with the time is the same, but there is a lag between
the areas. When the rotor speeds are 3 000, 4 800, 7 000 r/min, the average Sauter diameters in the
three areas are 0. 095 7, 0.090 5 and 0.077 4 mm, respectively.
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Tab.2 Mass percentage under different particle diameters
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>0.12 37.62 -0.02 -2.12
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JEHR 0.098 9 100
i 0.091 0 92
TR 0.081 0 82
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Tab. 4 D,, diameters at different rotor speeds

Dy,/mm
W TS
3000 r/min 4 800 r/min 7 000 1/min

41 0.090 5 0.088 6 0.082 1
42 0.099 5 0.090 6 0.077 4
43 0.106 2 0.0919 0.072 1
44 0.091 9 0.0920 0.074 9
45 0.108 0 0.087 4 0.077 8
46 0.095 7 0.107 8 0.072 8
47 0.089 0 0.089 9 0.056 6
48 0.097 3 0.090 9 0.068 3
49 0.085 6 0.079 8 0.080 6
50 0.093 1 0.086 3 0.1110
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