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	摘要(中)	近年來歐美日大力發展廢棄物氣化發電系統與先進燃煤發電系統，這些系統均會產生高溫高壓之氣體，在進入氣渦輪機前必須有效除塵，方能使系統有效運作。以顆粒床過濾器淨化高溫氣體一直存在著濾材靜止區形成，而造成系統堵塞之問題。過去幾年研究，我們已成功發展顆粒床內置入流動校正單元設計，並可有效解決此靜止區問題。


　　因此，在本論文中將針對顆粒床中濾餅過濾行為進行深入探討，瞭解濾餅過濾行為與顆粒床過濾性能的影響。首先將進行顆粒床濾餅流場行為探討，在不同進口風速條件下對於濾餅流場行為的影響，並藉由濾餅殘留面積百分比分析，瞭解進口風速與濾餅流場間的關係。此外在顆粒床過濾性能的研究中，針對不同進口風速與濾材質量流率進行過濾性能實驗，由實驗結果可知當進口風速與濾材質量流率搭配呈現比例關係時，也就是進口風速與質流率應呈現正比關係，可得到較佳之過濾效率。


　　最後依據實驗結果可知，由濾餅行為來尋出最佳過濾效率外，再配合不同進口風速與濾材質量流率達到穩定壓降變化結果，將可提供設計實際雛形之依據，以期能實際與產業界結合。



	摘要(英)	The biomass gasification system for power generation and the advanced coal-fired power plants have been developed in United States, Europe and Japan in recent years. High temperature syngas is generated during the gasification of the biomass or the coal. The high temperature gas contains many dust particulates and fly ashes that should be filtrated before entering gas turbine. The moving granular bed used for filtration of the hot gas is one important apparatus under development. When the filter granules move downwards through the vertical channel, they may stop between two louvers and form a stagnation zone. The dust particulates are attached to the filter granules when the hot gas enters the filter. Therefore, the hot gas entrance may be plugged eventually and the filter efficiency would decrease remarkably. Putting a series of flow corrective elements has been proven to be a good solution to removing the stagnant zones and has been patented by our research group. However there still remain some systematic problems.


　　In this thesis, the influence of the cake filtration behavior on the granular bed filtration performance will be investigated. First, flow field behavior of the granular bed filter cake will be discussed at different inlet gas speed conditions. The relationship between the inlet gas speed and the filter cake flow, and the residue area percentage are analyzed. In addition, the experiments of the granular bed filter performance of different inlet gas speed and filter mass flow rate are performed and investigated.


　　Finally, the best filter efficiency could be achieved by setting the corresponding with inlet gas speed and mass flow rate of filter granules. The result will provide the basis for designing the prototype in industrial applications.



	關鍵字(中)	
      	  ★ 濾餅厚度
★ 壓降
★ 過濾效率
★ 流動式顆粒床
★ 濾餅	關鍵字(英)	
      	  ★ collection efficiency
★ pressure drop
★ cake thickness
★ moving granular bed filter
★ dust cake
	論文目次	摘要	I


Abstract	II


致謝	III


目錄	IV


圖目錄	V


表目錄	VII


第一章 緒論	1


1-1 研究背景	1


1-2 研究目的	11


第二章 實驗方法	15


2-1 實驗裝置	15


2-2 實驗參數	19


2-3 量測與觀測設備	20


2-4 粉塵灰粒樣品採集方法	22


2-5 堆濾餅之最佳化狀態的判斷法	28


2-6 實驗步驟	29


第三章 結果與討論	33


3-1 流動式顆粒床之濾餅變化	33


3-2 不同進口空氣流速對過濾器壓降與過濾效率之關係	45


3-3 不同濾材質量流率對過濾器壓降與過濾效率之關係	51


3-4 進口風速與濾材質量流率之過濾效率	57


第四章 結論	59


參考文獻	62



	參考文獻	1.魏維新, 1997, 「環境污染學」, 合記圖書出版社, pp. 181~236.


2.Smith, D. H., Powell, V., Ahmadi, G., Ibrahim, E., 1997, “Analysis of operational filtration data Part I. Ideal candle filter behavior,” Powder Technol., No. 94, pp. 15-21.


3.Ahmadi, G., Smith, D. H., 1998, “Particle Transport and Deposition in a Hot-Gas Cleanup Pilot Plant,” Aerosol Science and Technology, No.29, pp. 183-205.


4.Ahmadi, G., Smith, D. H., 2002, “Gas flow and particle deposition in the hot-gas filter vessel of the Pinon Pine project,” Powder Technol., No. 128, pp. 1-10.


5.Zevenhoven, C. A. P., Andries, K. R. G., Hein, K. R. G. and Scarlett, B, 1993, “High Temperature Gas Cleaning for PFBC Using a Moving Granular Bed Filter,” in Gas Cleaning at High Temperatures, edited by R. Clift and J. P. K. Seville, Blackie Academic & Professional, pp. 400-418.


6.Andries, J., Scarlett, B., Bernard, J. G., Zevenhoven, C. A. P., van de Leur, R. H. M., Ennis, B., de Hann, P. H., Hogervorst, A. C. R., and Nikolic, M., 1987, “Closed loop controlled integrated hot gas clean up,” Final Report EC Contract EN3F-0028-NL（GDF）, Delft University of Technology.


7.Ishikawa, K, Kawamata N. and Kamei K., 1993, “Development of a Simultaneous Sulfur and Dust Removel Process for IGCC Power Generation System,” in Gas Cleaning at High Temperatures, edited by R. Clift and J.P.K. Seville, Blackie Academic & Professional, pp. 419-435.


8.Doyle, III, F. J., Jackson, R., and Ginestra, J. G., 1986, “The Phenomena of Pinning in an Annular Moving Bed Reactor with Crossflow of Gas,” Chemical Engineering Science, Vol. 41, No. 6, pp. 1485-1495.


9.Lee, K. C., Pfeffer, R., and Squires, A. M., 2005, “Granular-bed filtration assisted by filter-cake formation:1. Exploiting a new mode of soil failure for renewal of filtration surfaces in a panel bed,” Powder Technology, Vol. 155, pp. 5-16.


10.Squires, A. M., 2005, “Granular-bed filtration assisted by filter-cake formation: 4. Advanced designs for panel-bed filtration and gas treating,” Powder Technology, Vol. 155, pp. 74-84.


11.Macías-Machín, A., Socorro, M., Verona, J. M., and Macías, M., 2006, “New granular material for hot gas filtration: Use of the “Lapilli”,” Chemical Engineering and Processing, Vol. 45, pp. 719-727.


12.Bai, J. C., Wu, S., and Lee, A. S., 2006, “Dust collection efficiency analysis in a two-dimensional circulating granular bed filter, ” J. Air & Waste Manage. Assoc., Vol. 56, pp. 684-694.


13.Stanghelle D., Slungaard, T., and Sønju, O. K., 2007, “Granular bed filtration of high temperature biomass gasification gas, ” Journal of Hazardous Materials, Vol. 144, pp. 668-672.


14.Smid, J., Hsiau, S. S., Peng, C. Y. and Lee, H. T., 2004, “Hot Gas Granular Moving Bed Filters for Advanced Power Systems,” Filtration and Separation, Vol. 41, No. 10, pp. 32-35.


15.Smid, J., Hsiau, S. S., Peng, C. Y. and Lee, H. T., 2005, “Moving Bed Filters for Hot Gas Cleanup,” Filtration and Separation, Vol. 42, No. 6, pp. 34-37.


16.Smid, J., Hsiau, S. S., Peng, C. Y. and Lee, H. T., 2005, “Hot Gas Cleanup: New Designs for Moving Bed Filters,” Filtration and Separation, Vol. 42, No. 10, pp. 36-39.


17.Smid, J., Hsiau, S. S., Peng, C. Y. and Lee, H. T., 2006, “Hot Gas Cleanup: Pilot Testing of Moving Bed Filters,” Filtration and Separation, Vol. 43, No. 4, pp. 21-24.


18.Smid, J., Hsiau, S. S., Peng, C. Y. and Lee, H. T., 2005, “Granular moving-bed filters and adsorbers (GM-BF/A). Patent review: 1970-2000,” Advanced Powder Technology, Vol. 16, No. 4, pp. 301-345.


19.Hsiau, S. S., Smid, J., Wang, C. Y., Kuo, J. T. and Chou, C. S., 1998, “Velocity Profiles of Granules in Moving Bed Filters,” Chemical Engineering Science, Vol. 54, No. 3, pp. 293-301.


20.Hsiau, S. S., Smid, J., Tsai, F. H., Kuo, J. T. and Chou, C. S., 2003, “Placement of Flow Corrective Elements in a Moving Granular Bed with Louvered Walls, ” Chemical Engineering and Processing, Vol. 43, No. 8, pp. 1037-1045.


21.Y. S. Chen, S. S. Hsiau, S. C. Lai, Y. P. Chyou, H. Y. Li and C. J. Hsu, “Filtration of Dust Particulates with a Moving Granular Bed Filter,” Journal of Hazardous Materials, Vol. 64, No. 1-3, pp. 987-994, 2009.


22.Y. S. Chen and S. S. Hsiau, “Influence of Filtration Superficial Velocity on Cake Compression and Cake Formation,” Chemical Engineering and Processing: Process Intensification, Vol. 48, No. 3, pp. 988-996, 2009.


23.Y. S. Chen and S. S. Hsiau, “Cake Formation and Growth in Cake Filtration,” Powder Technology, Vol. 192, No. 2, pp. 217-224, 2009.


24.C. J. Hsu, S. S. Hsiau, Y. S. Chen and J. Smid, “Investigation of the gas inlet velocity distribution in a fixed granular bed filter,” Advanced Powder Technology, Vol. 21, pp. 614-622, 2010.


25.古政芳, 2000, 「流動式顆粒床過濾器阻礙物配置之設計」, 國立中央大學機 械工程研究所


26.陳一順, 2001,「流動式顆粒床過濾器三維流場觀察及冷性能測試」, 國立中 央大學機械工程研究所


27.Westinghouse, 1995, “Moving Granular-Bed Filter Development Program Option 1,” Test Plan, Electric Corporation Science and Technology Center.


28.蔡信安，2006，「流動式顆粒床過濾器之雙葉片型流動校正單元設計與冷性能過濾機制研究」，國立中央大學機械工程研究所。


29.賴信璋，2003，「流動式顆粒床過濾器過濾機制研究」，國立中央大學機械工程研究所。



	指導教授	
      	  蕭述三(Shu-San Hsiau)
      	 	審核日期	2012-6-24
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
