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Abstract

This research work presents an experimental study of

temperature effect on dust cake formation and its removal. The
experimental data are obtained using a ceramic candle filter with an
area of 0.088 m’ through which the dust-laden gas tlows from the
outside inwards. In the cleaning period, compressed air is injected
opposite to the filtration direction. The behavior of the filter during

filtration and cleaning is studied using filtration velocity of 5 cnvs,

tiltration temperature of 20°C and 500°C, pulse gas pressure of 500 kPa
and pulse duration of 220 ms. The experimental results show that the
increase rate of pressure drop at room temperature is faster than that at
high temperature. That means a more porous filter cake forms at higher
temperatures. In the cleaning process, it is revealed that the size of dust
fragments released at room temperature is larger than that released at
high temperature. Furthermore, it is also found that the starting time for
dust cake to detach from filter surface at room temperature condition is
also faster than at high temperature condition. This is thought to be due
to the adhesive force between dust cake and the filter medium or the
internal cohesion of the dust cake that remarkably increases at higher

lemperatures.
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1 2
7

1.Dust feeder; 2.Ceramic filter; 3.Pulse-jel nozzle; 4.Pressure sensor; 5.0rifice and manometer;,

6.Blower; 7.Heater; 8.High speed camera; 9.Solinoid valve; 10.Compressed air tank

Fig.1. Schematic diagram of the experimental setup.

Fig. 2. Photograph of a rigid ceramic candle filter.
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Table 1. Properties of tested ceramic filter and dust particles

Filter

Dimension (ID X OD X L) 240 mm X @60 mm X 500 mm

Material SiC
Mean pore size ([Lm) 10
Porosity (—) 0.35
Density (kg/m’) 2200
Permeability (m”) 393X 107°
Particles
Material Fly ash from PFBC plant*
Mean diameter (pim) 1.7

Specific surface (m”/m’) 353 % 10"

*PFBC = Pressurized Fluidized Bed Combustion

Table 2. Experimental conditions

Dust feed rate (g/min)
Temperature (°C)
Filtration velocity (em/s)
Cleaning pressure (kPa)

Pulse duration (ms)

]

20, 500
5

500

220 (oft-line)

ar a ar -

wazgniuPueguufveIfInges anszianuAuaAITeINMS
azaudvasdniuiefidmualif 3600 pa Hﬁqmmfquﬂﬁma
hudassudrihnnuazoadinies  TneRanuuinazainn iy
geludnuasRadiiimed ez omuesiingoe luffidanses
m1ﬁﬂ%gﬂmmumﬂ1\i’§ﬂu"lmﬁaﬁ,: ATUEWBINITNTDL 5 s
guMgiin1snses 20°C 1oy 500°C Sasimsteudu 1 g/min AT
fldnuazemdIngad 500 kPa tagszozMMIRad 220 ms Tu
seviumsiududy sshimsiearwduiifidniuenuazdnlu
meqﬁ’mmoﬁwméaa‘S‘"ui’mmﬁu (pressure sensor) AIUNTLUIUNIT
Wnwazemdnges  sxvimsithdunadiundeaidiminimiy
4 (high-speed video camera) mswfr’; | 'lG?ﬁgﬂﬂuiTﬁmﬂﬂﬁﬂr)iﬂa
wnzfhudaesiiwmaney  Audeuumsnaaesldagd13lu

A157499 2

22

4. HANINARDIUASTNIT aﬁﬂs1maﬁ"l€1’

4.1 N13N304 (cake filtration)
A 3 namamisnsulfouvesnnuduaaiunaritldlu

' E4 i
Mangesngannil 20°C nag 500°C dmsuFuAuATANNHIIBY 4

= 1et o

$0 0 o - & & ade ¥ g
mi)ﬁmqmulﬂﬂr;hmm:ﬂ’JBtliJanﬂmzlﬂwuuﬂuﬂ’imﬁmtﬁ‘ua i

a
kY '

¥ ¥
UUANNT Kozeny-Carman YA Nﬁﬁ"lllﬁﬂﬁ“thﬂ‘S%Qﬂﬁ‘nl%ﬂlﬁ

S
ppsUmEF SO0 _ g "

£ K

anumvessuiy AL mwnsodsaiivldnnuavesduiinizeg

YWINIAINTDI AIEUNTT

Am CvAt

. = @)
p,-g) p,(1-e)

AL




Franssuens avuiduuasfaut U0 13 atfui 1w, 2545

RESEARCH AND DEVELOPMENT JOURNAL VOLUME 13 NO.1, 2002

Pressure difference Ap (kPa)

Time ¢ (min)

Fig. 3. Pressure increase during cake filtration with fly ashes at

T=20"C and 500°C for v=Scm/s.
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Pressure difference Ap (kPa)

y=35cm/s T=20°C
Cleaning pressure=3500kPa —
Cleaning efficiency=0.96
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Time 7 (s)
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Fig. 4. Time dependence of pressure difference after injection of cleaning air pressure of

500 kPa for v=5cm/s and Apﬂ=3690Pa: (a) T=20"C; (b) T=500"C.
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t=0.15s

t=0.25s

(a)
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(b)

Fig. 5. Dust cake detachment behavior after injecting cleaning air at pressure of 500 kPa:

(a) T=20"C; (b) T=500"C.
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