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Numerical Study on Rotary Atomization Evaporation Characteristics
of Desulfurization Wastewater in 600 MW Power Plant

FENG Yong-xin' ,ZHAO Ning' ,LI De-bo' ,XIE Zhi-wen’
(1. China Southern Power Grid Technology Co. ,Ltd. , Guangzhou, China, Post Code:510080; 2. Guangdong
Power Grid Corporation , Electric Power Research Institute , Guangzhou , China, Post Code :510080)

Abstract; A numerical model of desulfurization wastewater drying tower in a 600 MW coal-fired power
plant in Guang dong was established. The heat and mass transfer of gas-liquid two-phase was calculated
by using the DPM model. The flow field distribution and droplet evaporation were obtained. The effects of
salt mass fraction, wastewater volume flow, inlet smoke temperature and initial droplet size on droplet
evaporation were studied. The study shows that under the design conditions, the speed in the center of
the tower is high, forming a reflux zone, and the droplets are completely evaporated above the tower; with
the increase of the inlet flue gas temperature, the evaporation time gradually decreases, which is condu-
cive to droplet evaporation; increasing the wastewater volume flow, the droplet evaporation rate slows
down, and the volume flow of wastewater treated by this drying tower can reach 6 m’/h; the droplets with
larger initial particle sizes are not conducive to evaporation, and easy to stick to the inner wall to cause
corrosion, so the initial particle size not exceeding 90 pwm is suggested; the higher the salt mass fraction
of desulfurization wastewater is, the slower the evaporation rate and the longer the evaporation time

will be.

Key words: desulfurization wastewater ,rotary atomization ,evaporation characteristics ,numerical simulation
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Fig.2 Grid division of drying tower
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Tab. 1 Gas-liquid phase parameters
R/ JHAR N, R 0, &M CO, A H,0 {&F1 R T - WHPILGHE kL
. N SRIRTRLE
mes”! JiE/K G388/ % 538/ % 538/ % 58 % /K BE/m-s™' 42/pm
13.25 613 3 75.26 13.6 8.14 323 10 000 140 50
®2 AEBRFBIRET NaCl ZRUESH
Tab. 2 NaCl solubility parameters at different concentrations
[t 535 % W/ kg - m~? HE A /KD - (kg - K) ™1 B E/g + (m-s) 7! ALK - kg ™! /K
0 998.2 4.2 1.003 2257.7 373
5 1035 3.927 1.02 2 300 374
15 1110 3.548 1.66 2 450 376
25 1200 3.29 2.26 2 600 380
. K 6 S iR 7 ki e B oA 1 Ol
2 1EBVIE
BB BB R HER P, TR T SEBRIE AT R
14724 300,350 F1 440 MW T35 F A 435 H 04
SEUEBAGE RS L, gk 3 Fk 4 Fon, Hop, ok
it I3 8Ch 15% 4 NaCl i AR BB K o
4 WAL BT e T DR I A AR X R 25 N T
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Tab. 3 Running parameters at each load
ST m P VAR Ju b 81§ 74 HEHK
i faf/ MW
t-h! /K t-h! /K
300 19.35 625 1.43 323 B3 TRENREST
350 29.3 629 201 323 Fig. 3 Velocity field in drying tower
440 43.48 623 3.08 323
F4 WHOMEITEE
Tab. 4 Comparison of outlet smoke temperatures
Ffi/MW - SEBR FURIR/K BB DR/ K AR 5825/ %
300 433 440 1.62
350 445 456 2.47
440 431 445 3.25
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Fig. 4 Temperature distribution in drying tower
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Fig.5 H,O mass fraction distribution in drying

tower
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Fig. 6 Droplet evaporation trajectory distribution
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Fig. 7 Variation of droplet size with evaporation time

at different inlet flue gas temperatures
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Fig. 9 Variation of droplet size with evaporation time

at different wastewater volume flow rates
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with evaporation time with different initial particle sizes
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