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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及飛灰，在進入氣渦輪機前必須有效的控制，方能使系統有效運作。為了因應系統中所產生的飛灰粒徑大小不同之問題，本論文將採用二段過濾方式的觀點，進行二段顆粒床儲槽的設計，以滿足發電系統渦輪機之需求規範。依據二段過濾之觀點與所得到之濾材相關流動性質量測結果，設計出二段顆粒床儲槽床體之內部配置，找出最佳有效消除濾材靜止區的床體設計條件。


本研究以Jenike剪力測試儀器量測顆粒在不同的粒徑下的流動性質，以提供未來在設計移動式顆粒床系統上能有一參考。在二維中，針對儲槽進行濾材流動型態實驗與分析，同時也進行濾材在儲槽中的速度場分析，以進一步瞭解濾材於兩段式儲槽系統中的流動型態。不同粒徑大小之濾材質量流率、儲槽內部葉片配置設計等都是影響儲槽設計的重要參數。


而上述實驗所得之結果，將可提供未來在設計三維兩段式顆粒床過濾系統設計上，有實際的參考依據，而最終目標則是建立可為商業化之高溫燃氣流動式二段式顆粒床過濾系統。



	摘要(英)	The gasification systems 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 with dust particulates and fly ashes is generated during the gasification. In order to protect the gas turbine from particulates and to increase the efficiency of system, the dirty syngas should be cleaned before entering the gas turbine.


This work continues in design of two-stage granular moving bed filter for syngas cleanup. The flow pattern and velocity field of granular filter media in 2D model of filter vessel are presented in this work.


Jenike shear tester was used to measure flow properties of fine and coarse fliter media for design of mass flow of filter vessel. Attention was devoted to wall friction of filter media on stainless wall specimen. Detailed analysis of normal and shear forces in wall shear tests is part of this work.


As filter media, the fine and coarse silica sands were tested. The particle size analysis shows that angle of wall friction decreases with increase of median d50 particle size.



	關鍵字(中)	
      	  ★ 二段式顆粒床過濾器
★ 儲槽
★ 壁面摩擦角
★ 流動型態
★ 速度場分析	關鍵字(英)	
      	  ★ granular filter media
★ Jenike shear tester
★ velocity field
★ flow pattern
★ filter vessel
★ 2D bin
★ two-stage granular bed filter
	論文目次	摘要	III


Abstract	IV


目錄	V


附表目錄	VII


附圖目錄	IX


符號說明	XIV


第一章 前言	1


1.1.	研究背景	1


1.2	研究目的	5


1.3	章節架構說明	8


第二章 濾材流動性質量測	9


2.1	研究設備	9


2.2	研究方法	13


2.2.1 莫爾半圓（Mohr’s circle）	14


2.2.4 流動因子（Flow factor，ff）	15


2.2.5 流動函數（Flow function，FF）	16


2.2.6 壁面摩擦角降伏曲線（Wall yield locus，WYL）	17


2.3	研究步驟	19


2.3.1 整體密度（ρb）	19


2.3.2 壁面摩擦角（ ）	20


2.3.3 剪力測試儀之傾斜誤差	23


第三章 雙濾材儲槽流場型態實驗	35


3.1	研究設備	35


3.1.1觀測與量測設備	36


3.2	研究方法	37


3.2.1 流場開口寬度	38


3.3	維流場型態研究步驟	56


第四章 結果與討論	62


4.1	濾材流動性質測量	62


4.1.2粒徑分布	62


4.1.2整體密度	76


4.1.3壁面摩擦角	77


4.1.4壁面摩擦角實驗-探討乾淨之壓克力板與塗過蠟後之壓克力板的變化	89


4.2	雙濾材儲槽流場型態實驗	92


4.2.1 Test 1二維單斜角無流動校正單元之儲槽	92


4.2.2 Test 2二維單斜角有流動校正單元之儲槽	94


4.2.3 Test 3二維雙斜角無流動校正單元之儲槽	96


4.2.3.1 Test 3二維雙斜角無流動校正單元之儲槽(以玻璃為壁面)	101


4.2.3.2儲槽流場速度向量分析	103


4.2.4 Test 4二維雙斜角有流動校正單元之儲槽	106


4.2.4.1 理論位置	106


4.2.4.2 二維流場速度向量場分析	108


4.2.5 Test 5二維雙斜角上移流動校正單元之儲槽	115


4.2.6 Test 6二維雙斜角下移流動校正單元之儲槽	117


第五章 結論	120


參考文獻	122



	參考文獻	1.	Schwedes, J., 1970, “Vergleichende Betrachtungen zurn Einsatz von   Scherger5ten zur Messung von Schfittguteigenschaften,” 2. Europaisches Symposium Partikelmesstechnik, Niirnberg, Preprints, pp. 278-300.


2.	Jenike Shear Tester, Model FT-5STEH. Jenike Shear Tester &Consolidating Bench Operating Instructions. Revised, January 1998. Jenike & Johanson, inc., One Technology Park Drive, Westford, MA, USA.


3.	Johanson, J. R. and Kleysteuber, W. K., 1966, “Flow corrective inserts in bins,” Chem. Eng. Prog., 62, No. 11, pp. 79-83.


4.	Johanson, J. R., 1966, “The use of flow corrective inserts in bins,” Trans. ASME J. Eng. Ind., 88, pp. 224-230.


5.	Johanson, J. R., 1967/68, “The placement of insert to correct flow problems,” Powder Technol., 1, pp. 328-333.


6.	Kishida, H. and Uesugi, M. 1987, ‘Test of the interface between sand and steel in the simple shear apparatus’,G¢eotechnique,37,45-52


John W.Carson and Harald Wilms, 2006, “Development of an international standard for shear testing, ” Powder Technol., 167, pp. 1-9.


7.	Jenike Shear Tester, Model FT-5STEH. Jenike Shear Tester &Consolidating Bench Operating Instructions. Revised, January 1998. Jenike & Johanson, inc., One Technology Park Drive, Westford, MA, USA.


8.	Otten, Lambert, Fayed, Muhammad E, 1997, “Handbook of powder science & technology edited by Muhammad E. Fayed, Lambert Otten,” Handbook of powder science and technology, New York : Chapman & Hall, 2nd ed pp. 458-469.


9.	Muhammad E. Fayed and Lambert Otten, 1997, Handbook of powder science ﹠technology, Chapman﹠Hall.


10.	McLean A. G., 2008, “A closer examination of the variation of wall friction angle with major consolidating stress, ” Bulk Solids Handling 8(4), pp. 404-411.


11.	Tejchman, J. and Wu, W., 1995, “Experimental and numerical study of sand-steel interfaces ” International Journal for Numerical and Analytical Methods in Geomechanics., 19, pp. 513-536.


12.	杜威達，2003，「二維流動式顆粒床過濾器內部配置設計研究」， 國立中央大學機械工程研究所。


13.	Janssen, H.A., 1895, :Getreidedruck in Silozellen, Z.Ver. Dt. Ing. 39, pp.1045-1049


14.	Jenike, A. W., 1958, “Flow Properties of Bulk Solids, Bul.95, University of Utah Engineering Station.


15.	Jenike, A. W., 1961, “Gravity Flow of Bulk Solids, Bul.108, University of Utah Engineering Station.


16.	Jenike, A.W., 1964, Storage anf Flow of Solids, Bulletin No. 123, Uath Engg. Exp. Station, Univ. of Utah.


17.	Zhou, Y.C., B.H. Xu , AB. Yu and P. Zulli, 2002, “An experimental and numerical study of the angle repose of coarse spheres ” Powder Technol., 125, pp. 45-54.


18.	Cicero, D. C., Dennis, R. A., Geiling D. W. and Schmidt, D. K., 1994, “Hot-Gas Cleanup for Coal-Based Gas Turbines,” ASME Mechanical Engineering, pp. 70-75.


19.	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.


20.	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.


21.	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.


22.	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.


23.	Tsubaki, J. and Chi T., 1988, “Gas Filtration in Granular Moving Beds - An Experimental Study,” Canadian J. of Chemical Engineering, Vol. 66, pp. 271-275.


24.	Macias-Machin, A., Cuellar, J., Estevez, A. and Jaraiz, E., 1992, “Simple Design of a Crossflow Moving Bed Heat Exchanger-Filter,” Filtration & Separation, March/April, pp. 155-161.


25.	Song, X., Wang, Z., Jin Y. and Gong M., 1993, “Investigations on Hydrodynamics of Radial Flow Moving Bed Reactors,” Chemical Engineering Technology, Vol. 16, pp. 383-388.


26.	Ghadiri, M., Seville, J. P. K. and Clift, R., 1993, “Fluidised Bed Filtration of Gases at High Temperatures,” Trans. ICHemE, Vol. 71, Part A, pp. 371-381.


27.	Woodcock, C.R. and Mason, J.S., 1987, Bulk Solids Handling, Chapman and Hall, New York, U.S.A.


28.	Brown, R.L. and Richards, J.C., 1970, Principles of Powder Mechanics, Pergamon, Oxford.


29.	Shamlou, P.A., Handling of Bulk Solids. Theory and Practice. Butterworths, London, 1988.


30.	Jenike, A.W., and T. Leser, 1963. A Flow-No-Flow Criterion in the Gravity Flow of Powders in Converging Channels. Fourth International Congress on Rheology, Brown University, Providence, R.I., USA.


31.	Johanson, J.R., 1962. Stress and Velocity Fields in Gravity Flow of Bulk Solids. Ph.D. Thesis, University of Utah, Mech. Eng. Dept.


32.	Johanson, J. R., 1964. Stress and Velocity Fields in Gravity Flow of Bulk Solids. Trans. ASME, J. Appl. Mech. (E), Vol. 31(3), pp. 499-505.



	指導教授	
      	  蕭述三(Shu-San Hsiau)
      	 	審核日期	2010-5-12
	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



	
