UnAneo:

mu?ﬁ'ﬂﬁvlﬁﬁﬂmeﬁmmLLUULmsHmimﬁmsq@hm"'amawﬁmﬁmlﬁa Lﬁ@gﬂﬁﬁ'ﬂﬁﬂﬁu Lm:nﬁﬁgvlaﬁ WD
w‘w"uﬂs:ﬁw%mw‘tumi@”ﬂ{uagmﬂmm@Lﬁﬂ 1aa@UAUMTANY FUINNNT AR ANUAKAN FUTTOULNNTNTEILUL
Wulotfie) LaTRNITONLNIINTOITINGIUUDUI180INaaA3D09 [ FIMUI BIazNINARES INNMINARBINLIN
AgegavadlszininwnninsaseypninawaLian (0.1 lulasiuas) G671 89.2% 76.6% waz 47.4% §1WILAINTDI
mﬁ@Laa§ﬁQvlaﬁ Lﬁ@@@%’ﬂﬁwﬁu waidaui aNEIeU finNNRIIEINTaY 100 dafluasuazeailne 5 aasdawit
@T’aﬂiawﬁ@Lﬁ@@@ﬁﬁ‘uﬁﬂﬁuﬁmwmm:auﬁq@’[un'\m“nﬁ‘uagkmﬂmm@LﬁniuﬁamaaLLUULLmELm%Lm Wasan
memﬂafﬁ'ﬂqmmwmimaawhﬁ"u 0.1 Pa”’ LLa:ﬂi:'Swﬁmwmiﬂia{lm&mmmmﬁﬂwhﬁ'u 76.6% WLaz3aNNNT
maaawmwmmwm”ua@mylu@”amaaﬁamaaLmuLmsumﬁumuﬁwfmﬁaé’mwmﬂvxaLLazmwwmmaoé’amao
LR M3ToUABUAIANNARAATZTRIINAINN B LAz N1TTINRaINamEAIDa InaLBId wItnuId NG
1ﬂ§i’Lﬁﬂaﬁ'u@Ta:Jmmml,mn@mgaq@ﬂs:mm 27.1% NANURWIGINTEY 100 Aasiuasuazsailng 5 aasdaufi
dnitaunmaswalng (1 lulaswas) sumadiulngazgnniasdronalnmuniuazmianandisuseliudag e
I 73.4% uaz 15.5% fisarnsinadn wasdienminiy 89.7% uay 9.4% ﬁﬁmﬂmﬂmga MUY §IMTVOUNNA
PUIALAN (0.001 to 0.5 lulamiuas) aypmedulngjazgnniasdronalnnauns Aaidlu 94.4-99% wamidraasdan
BUUF 1R BINRFNRATVDI MARLE IR UI T wuheggaaddzininwmaniasagniavmalan (0.1 lulasiuas) 60
29.1% fiNNURWIGINTI 100 Taniuasuazeninlna 5 8asdowfl uazn1IsaufiouaITenInINaaINMINanes
LLa:msﬁ‘haaawamam’maﬂmL%aﬂ"']mmwud']ﬁmaiﬂﬁLﬁyan”u@TQmi’m*nmmn@ingaq@ﬂs:mm 31.0% U8z 38.6%
ARNURIIEINTI 50 Uaz100 daftuas auaey Seazfinldin duszinsawnisnsesezinduiasannslna
PDIDINNARABILAZANUAUTINTILAND @”ﬂfuﬁﬁmmmems}},mi{mmﬁm?hmmmdﬂauﬁmwmm:aulu
nmIanivaumMasmaianiunszuIumM i dina immzddszaniniwnisnssseumasiaiings :ieangn e

dan13tigeInm lafadszmeln wazdansasanusanlaine



Final report content:
1. Abstract

A granular bed filter was studied by inserting a granules of glass bead, OS light and vermiculite filters to
enhance efficiency in collecting fine particles. CFD simulation modeling with DPM approach and experimental
investigation of granular bed filter with spherical granules had been performed. Effect of flow rate and filter
thickness on flow field, pressure drop, single-fiber collection efficiency and total collection efficiency were
investigated. Experimentally, the maximum collection efficiency for smaller particles (0.1 ym) was found to be
89.2% for vermiculite filter followed by OS light filter (76.6%) and glass beads filter (47.4%) with 100 mm filter
thickness at flow 5 I/min. OS light material was suggested to be the best granule for removing smaller particles
with maximum filter quality factor of 0.1 Pa-1 and collection efficiency of 76.6% with 100 mm filter thickness at flow
5 I/min. The pressure drop increased with increasing flow rate and filter thickness. Agreement between theoretical
prediction and simulation results of the pressure drop was found to be good agreement with maximum deviation of
8.4%, and experimental and simulation results were acceptable agreement with maximum deviation of 27.1% for
100 mm filter thickness. Larger particles (1 ym) were mainly collected in a filter by diffusion and gravitational
settling with 73.4% and 15.5% with lower flow rate and 89.7% and 9.4% at higher flow rate, respectively, while
smaller particles (0.001 to 0.5 ym) are mainly removed by diffusion, about um 94.4-99% efficiency. The simulation
results showed that maximum collection efficiency with glass beads filter for smaller particles (0.1 pm) were found
to be 29.1% for 100 mm filter thickness at flow rate of 5 I/min. Comparison between experimental and simulation
results of total collection efficiency for smaller particles were found to be acceptable agreement with maximum
deviation of 31.0% and 38.6% for the 50 mm and 100 mm filter thickness, respectively. As expected, the collection
efficiency increased with decreasing flow rate and increasing filter thickness. Therefore, the granular bed filter with
spherical granules is suggested for collecting the fine particles to reduce the smoke particles emitted in biomass
combustion process because of its most effective collection, low cost, ease of maintenance, no fire explosion, and

availability of granular filters.
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