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Highlights 

 

1 Heat transfer coefficient increases by 12% after filter particle filling compared to the case where 

no particles were added in granular bed. 

2 Increasing air velocity 50 %, increased the heat transfer coefficient by 46%. 

3 Heat transfer coefficient increases by 22% after the introduction of dust particles compared with 

a pure gas flowing through the granular bed.  

4 Under the experimental conditions, temperature changes of the bed layer after three-layer heat 

exchange tubes fluctuate little, at about ± 3℃.  

 

 

Abstract: This paper reports an experimental study of the heat transfer characteristics of dusty gas 

flowing through a granular bed with buried tubes. The effects of the dust concentration and the 

flow velocity on the temperature distribution of the bed layer are investigated. Then, the heat 

transfer model between flue gas and cooling medium is established using the logarithmic mean 

temperature difference to deal with the temperature data of the bed layer, and the influences of 

filter particle filling, dust concentration, and airflow velocity on the comprehensive heat transfer 

coefficient are analyzed. Results show that filter filling and increasing the dust concentration and 

air velocity can enhance the comprehensive heat transfer between flue gas and cooling medium. 

Under the same conditions, the heat transfer coefficient increases by 12% after filter particle 

filling. When the dust concentration increases from 2,000 mg/m
3
 to 4,000 mg/m

3
, the heat transfer 

coefficient increases by 16%. When air velocity increases from 0.3 m/s to 0.6 m/s, heat transfer 

coefficient increases by 51%. Under the experimental conditions, the temperature changes of the 

bed layer after three-layer heat exchange tube fluctuate little. Experienced formula of heat transfer 

coefficient versus dust concentration and gas velocity has been also proposed. 
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1 Introduction 

Ash blockage, wear corrosion, the low efficiency of waste heat recovery and dust removal  

have become more and more serious in high temperature dusty gas dedusting[1]. In addition, the 

high-temperature dusty gas often contains coagulating dust particles (like tar and alkali metal 



Download English Version:

https://daneshyari.com/en/article/11020842

Download Persian Version:

https://daneshyari.com/article/11020842

Daneshyari.com

https://daneshyari.com/en/article/11020842
https://daneshyari.com/article/11020842
https://daneshyari.com

