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Abstract

This paper investigates how different spray nozzle install angle influence the spray cooling effect
inside an industrial exhaust pipe by numerical simulation software CFX. DDM (Dispersion Droplet
Model) is applied to describe the motion and heat transfer progress of the atomized water droplet;
the size and the distribution of the water particles used in calculation are given according to expe-
riments. The particle tracks and the temperature distributions of each spray nozzle install angle
with different spray mass flow are discussed basing on the simulation results. In conclusion, when
the spray droplets are not completely vaporized and the nozzle install angle is 180°, the spray
cooling effect is the most satisfied.
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Figure 1. Industrial exhaust pipe
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Figure 2. Nozzle positions on the supporting bar
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Figure 3. Simplified model
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Figure 4. Spray experiment
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Table 1. Droplet diameter distribution
F 1 OKERENT

Fe 1 2 3 4 5 6 7 8 9 10 11
B (1K) 52 58 64 70 76 82 88 94 100 112 118

iR Aisr$ 00497 02564 0.3237 0.1889 0.0922 0.0367 0.0194 0.0107 0.0128 0.0043  0.0052
HmmAmisEr 00932 03468  0.3258  0.1453  0.0554 0.0176 0.0075 0.0034 0.0034 0.0008  0.0008
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Figure 5. Setting of the boundary conditions
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Figure 6. Particle tracks of the water spray when mass flow is 25 g/s
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Figure 7. Particle tracks of the water spray when mass flow is 50g/s
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Figure 8. Temperature distribution in the pipe when mass flow is 25 g/s and ¥ = 45°
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Table 2. Positions of the observation planes
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LM A B C D E
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Figure 9. Gas temperature on the observation planes when mass flow is 25 g/s
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Figure 10. Gas temperature on the observation planes when mass flow is 50 g/s
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