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Numerical Study on Spray Evaporation Process in Quench Tower

ZHAN Shiwei, YU Bin

(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211800, China)

Abstract ; The mathematical model of two-phase flow of high temperature flue gas and atomized droplets and heat and
mass transfer between two phases were established to prevent the formation of dioxins in the process of cooling. By using
computational fluid dynamics (CFD) method to simulate the evaporation process of atomized droplets which was exist in
the quench tower, the effects of inlet flue gas temperature, initial droplet size, initial temperature and injection velocity
on the droplet evaporation were analyzed. The simulation results show that droplet evaporation includes two processes:
steady state and unsteady state in the steady state, and the droplet equilibrium temperature is affected greatly by the inlet
flue gas temperature and with the increase of flue gas temperature. The total evaporation time of droplet group decreases
with the increase of flue gas temperature and increases with the increase of initial particle size. The total evaporation time
of droplet group is not related to the initial droplet temperature and injection velocity. The initial particle size of 150
microns below can guarantee the 1s cooling flue gas to 200 degrees celsius. The results can provide basis for the design
and operation of the quench tower system.
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Figure 1 ~ Geometric model of spray cooling tower
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Comparison between experimental

results and simulation results
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Figure 2 Velocity nephogram in
tower under spray state
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Figure 3 Temperature nephogram in
tower under spray state
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Figure 4 Temperature variation of
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droplet particles with time
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Figure 5 Effect of flue gas temperature on
total evaporation time
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Figure 6 Effects of flue gas temperature on
droplet equilibrium temperature
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Figure 7  Different initial particle size of

droplet trajectories in tower
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Figure 8 Effects of initial droplet size on
total evaporation time
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Figure 9  Effects of initial droplet size on
equilibrium temperature
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Figure 10  Effects of initial droplet temperature on

total evaporation time
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Figure 12 Effects of droplet velocity on

equilibrium temperature
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Figure 13 Effects of droplet injection rate on

total evaporation time
4 it

1) W55 I X M AR FE M T J7 X I
S INE BTG [ 3 X, R PR 55 SV BE BB IR
FILE L s K R A 02 A1 2 200 °C, mJ A7 20t ke
TR AR A W6 RN AR .

2) YR FURE AE AR A B IR ) P 70 0 2 25 i B B
WL RE , AR EE 58 28 K I 1] ] 22 AN it 7EAR SCHFAE
Hh W PR 5 WO A B B SEA SR G, R 5
i P AL ) g L PS5 A A S, T ARG R )
A U R AR e LB ) ik 2%

(T4 96 1)



