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Abstract; Aiming at working characteristics of different zones in cooling tower, a three-dimensional
numerical model of counter flow natural draft wet cooling tower with flue gas injection was established
based on the theories of heat/mass transfer and flow between air and water. The motion of continuous
and dispersed phases in cooling tower was investigated by Euler-Lagrange approach and the effect of
cooling performance by setting up flue gas injection had also been taken into account. Meanwhile, the
working performance of cooling tower under diverse crosswind velocities was analyzed, in contrast
with that in a traditional cooling tower without flue gas injection. The results showed that the setup of
flue gas injection had positive effect on the working efficiency of cooling tower. The crosswind
decreased the drop degree of cooling water, which was harmful to gas emission. Moreover, crosswind
could also increase corrosion drastically near the tower outlet.

Key words: cooling tower with flue gas injection; numerical simulation; multiphase flow; heat
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Fig. 1 Structure of cooling-tower with flue gas injection
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Fig. 2 Schematic of mesh and boundary conditions
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Table 1 Three measured operating conditions

TH HEETER FRBHEER MG REUKRE Ak

T REY/C O RE/C mes™ kges™! REE/T
C1 7.1 3.4 1. 60 14 876 20.2
2 9.2 4.1 1.49 14 876 30.0
3 9.1 4.1 1.55 14 876 29.7

®2 HEESNEEMNLILER

Table 2 Comparison of measured and calculated value
THL WA/ T WEM/ T ZEES /%

Cl 10.0 9.3 7.5
C2 10. 1 9.6 5.2
C3 9.9 9.7 2.1
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Fig. 3 Comparison of cooling performance between
cooling towers with and without flue gas
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Fig. 4 Influence of crosswind on each part of cooling
tower
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Fig. 5 Total flux through cooling tower under various
crosswind velocities
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Fig. 6 Streamlines released at various elevations for
crosswind velocity of 3 m/s
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Fig. 7 Contour of temperature in cooling-tower for
crosswind velocity of 3 m/s
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crosswind velocities
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