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A Study on Dioxin Reduction Characteristics of Rapid Cooling Type

Circulating Fluidized Bed Heat Exchanger

Sang-il Park

ABSTRACT: The flow and heat transfer performance were measured at high temperatures

in CFB heat exchanger with multiple risers and downcomers. The theoretical model for

predicting heat exchanger performance was developed in this study.

The model predictions

were compared with the measured heat transfer rates to show relatively good agreement.

The maximum gas cooling rate was 20,300 °C/sec, and the dioxin reduction rate was 68%.

Key words: Circulating fluidized bed(s=3+%5 %), Heat exchanger(€ 1.37]), Rapid cooling (&

27} Prediction model(e &2 9), Dioxin reduction(t}o]=-21 A 7F)
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Fig. 2. Gas and water temperatures.
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Table 1. Selected 6 experimental conditions and calculated gas cooling rates

No gas flow particle gas inlet |particle inlet|particle flow |cooling time CO(O)lingrate
* | rate (g/s) | weight (kg) | temp. (C) | temp. (C) | rate (g/s) (sec) (°C/sec)
1 16.2 6 855.3 204.9 457 0.02945 20,374
2 14.1 6 879.5 190.8 250 0.1000 5,968
3 12.2 6 867.0 174.1 115 0.3340 1,796
4 16.0 6 887.7 200.4 440 0.02962 20,257
5 16.3 5 835.3 199.7 377 0.03479 17,245
6 16.3 4 841.6 202.0 326 0.0500 12,000
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Table 2. Dioxin and HCl measurement results.

itermn before heat| after heat |reduction
exchanger | exchanger rate
total dioxin o
[ng-TEQ/Sm’] 26.93 8.53 68.3%
gas phase dioxin o
[ng-TEQ/Sm’] 0.26 0.121 53.5%
solid phase dioxin o
[ng-TEQ/Sm’] 26.57 8.41 68.3%
HCI [ppml] 656 154 76.5%
6. 28
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