CHAPTER V
RESULT AND DISCUSSION

The dendritic’growthiof convective diffusional deposition was simulated using
stochastic model for various onditions. The dendrites caused increase in the
collection efficiency of &

the fiber can be obtained-by e stoch

¢ positions of particles deposited on

i¢ simulation. Figures 5.1-5.30 show the

P

configuration of* ?. ‘he typical dendrites wore' densely packed when the
. - i LY
interception param‘I Rkl nore porous when R was large.

Furthermore, the cofifiguration of the dendrites was tall and slender at a large Pe. On

the other h; ‘aﬁcw W e-TTfrﬁly over the entire fiber
surfacea’caﬂlal;}ij | g ' rg

icle col cﬁﬂf i evaluated usihg the Monte-Carlo
sim:ﬂq;ﬁ rpiﬂ\iﬁl mﬁﬁﬁm’l&ﬂmﬁ from the

equation of Stechkina and Fuchs (1966). The collection efficiency raising factor A
listed in Table 5.1 and Table 5.2 shows the difference in A between the previous
stochastic study (Kanaoka et al., 1983) and the present study. According to the
previous study, A values were higher than the present corresponding values for the
case of R=0.1 but were nearly equal to those A for the corresponding case of R=0.2. In
the present study, the starting point of an incoﬂﬁng particle was at the generation

plane of Kuwabara’s cell. But in previous study, they reduced the required
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Figure 5.2.  Typical configurations of dendrites for R=0.05 and Pe=500
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Figure 5.3. confiurations es for R=0.05 and Pe=1000
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Figure 5.4.  Typical configurations of dendrites for R=0.05 and Pe=2500
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Side View

Figure 5.5. es for R=0.05 and Pe=5000
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Figure 5.6.  Typical configurations of dendrites for R=0.1 and Pe=200
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Figure 5.7. : ations of dendrites for R=0.1 and Pe=500
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Figure 5.8.  Typical configurations of dendrites for R=0.1 and Pe=1000
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Figure 5.10. Typical configurations of dendrites for R=0.1 and Pe=5000
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Figure 5.12.  Typical configurations of dendrites for R=0.13 and Pe=500




38

Figure 5.13. sonfiguratién§ of dendrites for R=0.13 and Pe=1000

V:

y
AULINININ
I

»

e
)

Front View Side View

Figure 5.14. Typical configurations of dendrites for R=0.13 and Pe=2500
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Figure 5.16.

E -

Typical configurations of dendrites for R=0.15 and Pe=200
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Figure 5.17. .corfigutations of dendrites for R=0.15 and Pe=500
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Figure 5.18. Typical configurations of dendrites for R=0.15 and Pe=1000
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Figure 5.20. Typical configurations of dendrites for R=0.15 and Pe=5000
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Side View

Figure 5.21. " dendrites for R=0.17 and Pe=200
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Figure 5.22. Typical configurations of dendrites for R=0.17 and Pe=500




Figure 5.23. ©figiitions of dendirites for R=0.17 and Pe=1000
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Figure 5.24. Typical configurations of dendrites for R=0.17 and Pe=2500
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Figure 5.25. figitations of dendiites for R=0.17 and Pe=5000
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Figure 5.26. Typical configurations of dendrites for R=0.2 and Pe=200
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Figure 5.28. Typical configurations of dendrites for R=0.2 and Pe=1000
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Figure 5.30. Typical configurations of dendrites for R=0.2 and Pe=5000
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Table 5.1. Collection etficiency raising factor A for convective diffusion
Pe 0.05 0.13 0.15 0.17 0.2
200 0.789* 0.588*
0.5210 0.6159 0.6843 0.6272 0.5966 0.5267
500 1.1920 1.0550 1.192 1.0670 0.8668 0.8100
1000 21988 ” 1.07*
23870 | 19970 13780 | 1258 | 1.0000
2500 4.6320 ; 2S "1 8080 1.629 1.3870
5000 . 1.42*
6.27 : | 26 0 | L715 | 14840
* Kanaoka et al., 19 s "H
g
#Q,E.ff:‘:
AL
Table 5.2  Difference ofiA-betweer vious study (Kanaoka et.al., 1983)
and the presenit stidy ive diffusion (%)

200 2184 | 10.43

12 5800

ammﬂmum'mmaa




43

6 T —e— R=0.05 —&— R=0.1
—&— R=0.13  ——R=0.15
5 + —w—R=0.17 —€—R=02

The collection efficiency raising factor A

__a
& 4
2 A ' —
T
0 - -
0 3000 4000 5000
Figure 343 1 ship between A and Pe with R as parameter

L i
AULINENINYINS
RINNTUUNININY




49

computational time by using only the upper half of Kuwabara’s cell. Thus, the present
study was more realistic than the previous study.

Figure 5.31 shows the relationship between A and Pe with R as parameter
based on stochastic results. As expected, the value of A is larger at a large Pe and

small R than at a small Pe and large R.

5.1.2 Inertial impactio

The dendritic grov@\‘ :

for various filtration ﬁs’m Flﬁlresﬁt show the configuration of the
: ' ont surface of the fiber. Similar to

ion was also simulated stochastically

dendrites. The particles

convective diffusion, es in the case of inertial impaction were
densely packed when as small but was more porous
when R was large le \&)osmon is purely interception

and the dendrites w; £oniia articles were captured around the

stagnation point of the . face at small St. Furthermore, the particles were
LT 25

densely packed and the dendn@s'were w_;_‘ terlength at large St.

The collecﬁhn efficiency was eva i fonte-Carlo simulation results.

The clean fiber collection efficiency 1y ned-from the limiting trajectory
theory. Figures 5. 6ﬂnd 5.63 show respectlvely rela&knshlp between 1, and R with
St as paramet based‘fn:ﬂtechkma s e%ﬁon (Stechkina et al., 1969), and based on

M’] Qﬁms (3.24) and (3.25)

numerically. In the hmltmg trajectory theory, m, increased only slightly at a Iarge St

ot s s o Pk kgt ol erande Sidhudods cquation ws

accura?e at St<<1 only.

the limitin

The resulting collection efficiency faising factor A for inertial impaction was
listed in Table 5.3, including those obtained by Kanaoka et.al.(1980). Table 5.4
shows the difference in A between the previous stochastic study (Kanaoka et.al., 1980)
and the present study. The relative difference never exceeded 30% in all cases. For the
majority of the cases, the difference was less than 10%. In the previous study, a

three-dimensional mesh network was constructed beforehand for containing captured
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Figure 5.33. Typical configurations of dendrites for R=0.05 and St=0.6




Figure 5.34.
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Figure 5.35. Typical configurations of dendrites for R=0.05 and St=1.4
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Figure 5.37. Typical configurations of dendrites for R=0.1 and St=0.0

52



Side View

Figure 5.38.
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Figure 5.39. Typical configurations of dendrites for R=0.1 and St=1.0
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Figure 5.40. ites for R=0.1 and St=1.4
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Figure 5.41. Typical configurations of dendrites for R=0.1 and St=2.0
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Figure 5.43. Typical configurations of dendrites for R=0.13 and St=0.6
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Figure 5.44. Wypical cétifigurations of dendrites for R=0.13 and St=1.0
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Figure 5.45. Typical configurations of dendrites for R=0.13 and St=1.4
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Figure 5.47. Typical configurations of dendrites for R=0.15 and St=0.0
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Figure 5.49. Typical configurations of dendrites for R=0.15 and St=1.0
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Figure 5.50. ypi€a gurations of dendrites for R=0.15 and St=1.4
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Figure 5.51. Typical configurations of dendrites for R=0.15 and St=2.0
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Figure 5.53. Typical configurations of dendrites for R=0.17 and St=0.6
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Figure 5.54. Tpifal configur: irites for R=0.17 and St=1.0

Py ‘Ta:' 3

)

ol

e

AugInennEsagR.

=)
P
_—
oo
)
=214
Ce
{

ARIAIN TN

Vi
St Side View

Figure 5.55. Typical configurations of dendrites for R=0.17 and St=1 .4
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Figure 5.57. Typical configurations of dendrites for R=0.2 and St=0.0
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Figure 5.59. Typical configurations of dendrites for R=0.2 and St=1.0
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Figure 5.61. Typical configurations of dendrites for R=0.2 and St=2.0
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Table 5.3 Collection efficiency raising factor A for inertial impaction
R
St 0.05 0.1 0.13 0.15 0.17 0.2
0 56.1* 14.8* 3.09*
157.770 15.180 8.673 1 5.883 4.664 3.307
0.6 45.7* . 1.82*
40.440 .8 4.811 3.501 2.628 2.049
: ; :
1 16.4* 2.8 0.783*
S ;
2.530%42 660 & 1234 | 1072 | 079
4| o m‘% | |
\ Gy ;.« a19
oA | o | omr | o315
7/ *-'x\\
0,306 £/ : ,h\\ & 0.222 0.216 0.176
4} I-' v. ' \
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Figure 5.74. Comparison of dendrite distribution between stochastic
and simplified model for R=0.1 and Pe=5000
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Figure 5.76. Comparison of dendrite distribution between stochastic
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particles, so the locations of deposition was limited int advance. But in the present
study, the particles were deposited at their collision points. Furthermore, in the present
study the effective fiber length (Z=3.6) was shorter than Kanaoka’s (Z=10) because of

limitation in personal computer memory.

*!1

;
wo the .-olnﬁa.u-‘l.... Tandves, A C+ +
igure 5.64 shows the relationshis between A and St with R as parameter

changed greatly at large St. ma_;

based on the stochastic results. [he v lue of A decreased with increasing St and
’& e of A was higher value at a smaller R.

This means that the colle
ﬁ!

;T 01en more rapidly with dust load at

small St and R.

At the simulati s/at Pe=co for of convective diffusion and

A at St=0.

5.2 Deterministi

The optimal ‘Qlues of the paraméters en and@ for the deterministic model
were estimat is i ach filtration condition
for the case a'nﬂp m}j‘ﬁ m e non-linear simplex
metho ti Zii nnmmlzmg the
objec eﬁiﬁ ﬁvﬁn% ﬁﬁﬁ'ﬁgﬁ E]lg.] El

5.2.1 Convective diffusional deposition

Figures 5.65-5.94 compare the change with time in the number concetration of
dendrites of sizes N=1 to N=5. The solid lines are the results predicted by the present
model and the dots belong to the stochastic model. As seen from the figures, the
predicted concentration of dendrites of smaller sizes increased faster at the initial

stage but dropped faster as N, increased. Also the predicted concentration of
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Table 5.5 Optimal value of the parameters ey and e’y for convective diffusion
Pe R 0.05 0.1 0.13 0.15 0.17 02
200 en 2531 | 3159 | 3234 | 3252 | 3644 | 3.442

en’ 2022 | 2078 | 1794 | 1803 | 1886 | 1629

Lamda 0510 | 0540 | 0554 | 0483 | 0517 | 0453

Obj fun 9313 | 4321 | 3951 | 4.182 | 2295 | 1.282

Obj fun/pt | 0.085 | 00 0088 | 0119 | 0077 | 0.064

500 en 340 ey 4928 | 4619 | 4.648
en’ 3 780 2162 | 2107 | 1835

Lamda . | 0. : 0922 | 0739 | 0703

Obj fun 00| 50 1603 | 1982 | 1129

Obj fun/pt : : 046 | 0066 | 0.056

1000 en / AT ", N 6115 | 5631
en' 5 3.1 0o | 2405 | 1906

Lamda f | JgEigl “huss | 1091 | 0931

Obj fun . éi{%ﬂ;: 49052 (1889 | 1594 | 0697

Obj fun/pt 27 440,035 450,04 0054 | 0053 | 0035

2500 en 5.0 :-;-r‘— 30 272 | 8000 | 8095 | 7.424
m':i mﬁ!’"ﬂf}” 8 2852 | 2912 | 2267

- LanfdZ——4:555. : 1524 | 1289

Obj fun | " 1089 | 0.587

Obj fu.p 0012 | 0058 | oo62 | 0020 | 0036 | 0029

5000 ﬁ 6 %’ 6 812 L9090 | 7579
A 1480130 RITTY 2| 0 R | 2o
mLamda 6.181 |€3.196 | 244k | 1602 | 1680 | 1342

AW PRANBTY RN B NN ] o=

9 Obj fun/point | 0.026 0.040 0.020 0.032 0.032

Ngen 1000 500 400 350 300 200

No. point 110 55 45 35 30 20
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dendrites was larger at a small R and Pe than a large R-and Pe. The dendritic growth
predicted by the present model agreed quite well with that of the stochastic model at a
small R and fairly well at a large R.

The values of the parameters ey and €’y were summarized in Table 5.5.Figures
5.95 and 5.96 show the relationship between ey and Pe, and between €’y and Pe,

respectively. The parameters ey and e’y increased along with Pe but decreased against

R as the dendrites tended to \W er and densely packed. However, the
present results indicated ﬁ&?" en eters ey and e’y for the case

R=0.05, differed frorﬁw @ low Pe. The value of ey was
lower at Pe less than 2500 n¢ higher at P —5000 It could be p0531ble that the

very densely on a fiber 3 ¢ captured area increased at a

large Pe and small R4#Fi ship between A and Pe with R
as parameter. As seen f A agreed well with that of the

stochastic model.

The dend" owth ¢ a8 lown in Figures 5.98-5.127.

As seen from the ective diffusion, the number

concentratio 'ﬂ W ct e deterministic model
increased Ei ﬂ ﬁiﬁ ﬁij ﬂ ﬂl}fjiiter at the large N,
Furthermore, the concentration of dendrites wasslarger at a small/R and large St than
oo N aAL B Dbt e Bk Bt v wetwi
that of 1he stochastic model] at a small R but fairly well at a large R.

The optimal values of the parameters ey and e’y were summarized in Table
5.6. Figures 5.128 and 5.129 show the relationship between ey and St, and between e
5N and St, respectively. The parameter ey and €’y decreased along with St and R. Thus
the effective capturing area was smaller as St and R increased because the dendrites

tended to be shorter and more loosely packed. The relationship of A vs. 1, obtained

from the present deterministic study is compared with some publishes experimental



Table 5.6 Optimal value of the parameters ey and ¢’y for inertial impaction 103

St R 0.05 0.1 0.13 0.15 0.17 0.2
0 en 179.756 | 37.119 24.832 17.280 16.095 12.795
en’ 121.851 4.863 0541 | 0320 1.038 0.902

Lamda 57.905 16.128 9.343 5.653 4429 2973

Obj fun 0266 | 0378 | 0545 | oae0 | 0351 0.155
Obj fun/point | 0.002 7. | o012 | 0013 | 0012 | 0.008
0.6 en 59.4340 0 33 | 13597 | 13293 | 9.197
en' : L1384 2.771 2.669 1.853
Lamda - 6. - 3608 | 2537 1.836
Obj fun 0457 | 198 | 0310 | 0310
Obj fun/point | 0. . 0044 0. 0010 | 0015
1 en ! glq 130 5.717 5.288
en' / 5.01 : 2m9 | 2312 | 2287
¢ 43 (= N\
Lamda A2.66 1 .187 1.002 0.750
‘J".i_-ig .\
Obj fun 1054 11400591 0 0927 | 0870 | 0813
N A
Obj fun/point 20 447051 0023 | 0026 | 0029 | 0041
e -l.:w-d o gl
1.4 en 5.1 s 511 | 3333 | 3244 | 3072
P I
en ;4%‘5"”“3% /6. 2.148 | 1940 1.887
L 1 9903 | 0. : 0.383 0.296
Obj [ 7. 2449 | 1322
| .
Obj fun/ B! oo 1o 0082 0082 | 0.066

2 en ¢ #£3.083 2475 W 2327 2.275 231t 2.199
AUINYURT WA 0 | 18
lq.amda 0322 ¢ 0.234 0.22 0.210 Oﬂ 0.168

IS EN AN

Obj fun/point | 0.132 | 0080 | 0117 | o114 | 0117 | 0.084

Ngen 1000 500 400 30 | 300 | 200
No. point 110 55 45 35 30 20
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results (Kimura et al., 1964, Yoshioka et al., 1969,and Myojo et al., 1984), as shown
in Figure 5.131 a and b. Clearly the trend of the relationship obtained from this work
is quite similar to the experimental one. As seen from Figure 5.131b, A decreases
while 1, increased as St increases. Table 5.7 reveals certain differences between the

experimental results and the deterministic predictions. The predictions are about

103% higher than the experimet‘tj(l, results because the configuration of the

experimental filter is more co _ idealized filter in which all fibers lie

parallel to one another. I, re-en d bridging of dendrites between
dust-loaded fibers may o in the ?@‘ study but are not taken into
account in the simulatigies ‘ \

It is obvious ) '. echanism reduces to pure interception at

ol 3 W,
Pe=co or St=0. Therefos€ t ion results of Pe=wo should equal those of St=0.
The parameter ey a L )0+ er than their counterparts for
at St=0. In contrast, was higher than that St=0. The

reason for this discr 5000 there remains appreciable

diffusion effect. Theoreti all'f&,géakm ‘s Pe approaches infinity, the values of ey

—_———

1 OC

and the collection hich are in good agreement

eHicl
with the stochastic aodel for both the case of ccg?vective diffusion and inertial
impaction. T ‘R i , ip ired to run deterministic
and stochasti@:ﬁﬂorg mlﬂﬁrﬁm‘ ﬁ:lmnc al simulation times used
in stochastic simulation fo oﬁf ive di 1% i tion, respectively.
Tableg‘:ﬁ j:aﬁrﬁiﬁt cijlma n' ﬂm the simplified
model for convective diffusion and inertial impaction, respectively. As seen from the

tables, the simplified model required much less computer memory and much shorter

computational time than the stochastic model at the same filtration conditions.

5.2.3 The contours of ny and A with respect to particle size and air velocity
The deterministic model was used to predict 1, and A under various filtration

conditions for the case of convective diffusion and inertial impaction. The
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Table 5.7 Comﬁarison between the experimental and the predicted values of A

range 1o A - exp A - present error(%)
1 0.010 5.96 14.40 142
2 0.015 4.50 9.27 106
3 3.20 5.90 84
4 73
5 71
6 76
7 92
8 119
9 162
103
‘Table 5.8 Computer memoty .‘f,!.._:‘ deterministic

=S IOCTIASTIC-STIITIatION S

Stdcc

Deterministic

[ q) 2

_4989305€

9

B 090
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Table 5.9 Actual simulation time used in stochastic simulation (convective diffusion)

Pe R
0.05 0.1 0.13 0.15 0.17 . 02

200 0:24:32 0:02:54 0:01:34 0:01:08 0:00:52 0:01:34

500 0:27:00 | 0:03:24 0:01:52 0:01:18 0:00:58 0:00:42

1000 | 0:34:34 0:03:40 0:01:54 0:01:20 0:01:00 0:00:40

2500 | 0:48:38 0:04:08 0:02:06 0:01:32 0:01:06 0:00:44
5000 [ 0:50:32 | 0:04: 20\1 | % 0:01:32 | 0:01:12 | 0:00:42

N
W~
Table 5.10 Actual s@e used uwlmulanon (inertial impaction)
ot L
St
0.17 0.2

0.0 0:12:22 0:10:52

0.6 0:12:14 0:08:06

1.0 0:08:24 0:06:10

1.4 0:07:22 0:05:14

2.0 0:06:08 0:04:26
Table 5.11

Pe

200

500

1000

2500

5000

ama\m‘m NW]’L]‘HEI’]QEI

Table 5.12 Actual sxmulatlon time used by the simplified model (inertial impaction)

St R
0.05 0.1 0.13 0.15 0.17 0.2

0.0 0:00:17 0:00:10 0:00:08 0:00:06 0:00:06 0:00:05
0.6 0:00:17 0:00:09 0:00:08 0:00:07 0:00:06 0:00:04
1.0 0:00:17 0:00:10 0:00:08 0:00:08 0:00:07 0:00:06
1.4 0:00:18 0:00:11 0:00:09 0:00:10 0:00:08 0:00:06
2.0 0:00:22 0:00:12 0:00:10 0:00:10 0:00:09 0:00:06
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dimensionless parameters such as R, Pe and St were rewritten and solved for the air -

velocity and particle size. Thus the air velocity U, could be expressed in terms the

dimensionless variables Pe and St, respectively.

- For convective diffusion

PeDgy

U, = N B (5.1
For inertial impaction 2 ,’////
9ud -
il C” . 2 L (5.2)

u——' ="
The contours of ollection efficiency n, and the collection

efficiency raising facto ( < (h respect to d, and U,. The clean
fiber collection efficie ’ e 1 Stechkina and Fuchs’s equation for
convective diffusion and limifing trajectory.t ‘ or mertial impaction, respectively.
Figures 5.132-5.137 ; m‘f* ps between d, and U, with ng and A as

A increased but 7, decreased at a

n. On the other hand, A increased

parameters for various

large d, and U,, in the caSe éf.canvectiy

but m, decreased at a Small.ﬂ;@,ﬁ (“{‘- , _. he.
and 1, can be estii quickly from g

ase of inertial impaction. Hence A

5.3 The behavior ofne deterministic model

, ¢ a W
The a%ayﬂdgcqulﬂm{ﬂdﬂ;laﬁmda various filtration
conditions for convective diffusiorf and inertial émpaction bﬁ u&%:lhe deterministic
N c

moce Yo e 1o Gl i bbb

dimensionless groups R, Pe, St, on the model behavior, the dendrite distribution, the

as well as the

average dendrite size, the total population of dendrites, A, and 1 were plotted against
N, (corresponding to filtration time) which varying slightly each of the parameters
or groups.

5.3.1 Convective diffusion

The effects of the parameters ey and e’y, the Peclet number Pe and the

interception parameter R on the dendrite distribution, the average dendrite size, the
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collection efficiency raising factor A and the collection efficiecny 1 were investigated
in section 5.3.1.

5.3.1.1 Effect of the parameter ey

The effects of the parameter ey on the dendrite distribution, the average
dendrite size, the total population of dendrites, A and n were studied at R=0.1,
Pe=1000 and e’\=3.877. Figure 5.138 shows the resulting dendrite distribution with

ey as parameter. As seen from

\\ e number concentration of Py initially
increased slightly faster bukh ed faster as the parameter ey was
increased. Figure 5.139 waveg_lge @ze with ey as parameter. As seen
from the figure, the average defidfite size was bigger When the parameter ey increased.
Figure 5.140 shows the cofparafis ect of ey 0 'thétotal population of dendrites.
As seen from the figlire, iHie sestiting populati ndrites becomes smaller when
ey increases. Figure : At a larger ey, 1 increased
more rapidly with N, increased. Table 5.13 shows
seen from the Figure, ey fced the no 1 collection efficiency versus dust

load.

As abcge the effe "N on the de@n’te distribution, the average
dendrite size, the totalfpepulation of demdrites, A, and n at R=0.1, Pe=1000 and

10336 wff) WAL ATIUAT WD Tt e on e dente

distribution. A}lseen from the figure, the concentration Py initially increased barely

e A RIRIHIIN I BN b, v

raised. quure 5.144 shows the effect of €’y on the average dendrite size. As seen from

the figure, the average dendrite size was almost the same as the parameter e’y, was
raised. Figure 5.145 shows the comparative effect of ¢’y on the total population of
dendrites. As seen from the figure, the total population of dendrites also becomes
smaller when e’y increases. Figure 5.146 shows the effect of e’y on 7. As seen from

the figure, €’y negatively affected . Table 5.14 lists A with e’y as parameter. Again e
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actor A
M

eN 7 7.499 8

A 1.562 1.811 2.062
Table 5.13  The collection efficiency raising factor A
R for R=0.1 Pe=1000 and e'n=3.877

e'N 3.4

A 2.05

o ———
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’N degraded A. Figure 5.147 shows the effect of €’y on 1i/n, vs. dust load. Similarly,
e’y degraded n/nq .

5.3.1.3 Effectsof Pe

Tt ic well known that the diffusivity and n is inversely proportional to
Pe. Here the effects of Pe on the de

~ total population of dendrites, A, al W
Table 5.5. Figure 5.148

e distribution, the average dendrite size, the

d the values of ey and €’y shown in

e dendrite distribution. As seen

Vrm&ﬂe?dendntes decreased when Pe

from the figure, the averé ncre i tly. Figure 5.150 shows the

from the figure, the con

increased. Figure 5.149

increasing Pe. Figure 5.1

— % "Pe on n/ng vs. dust-load. n/mg
increased faster as Pe mcrease&.-#’*‘f;" : ? A iy

ea 000 using the values of the
parameters e {ﬂ e particles were larger
SO more are @m Eﬂﬂﬁ mn t of R on the dendrite
distn n fro ﬁx ti was lower and
decre te ﬁ\)iﬁ\% il:ﬁ ﬁﬁlﬁiﬁ % the number of

captured particles could be smaller. Figure 5.154 shows the effect of R on the average

ct of R was investigated at P

dendrite size. The average dendrite size increased faster when R was larger. Figure
5.155 shows the effect of R on the total population of dendrites. As seen from the
figure, when N, is still small (less than 30), the total number of dendrites at a lower
R is smaller than that at a higher R. However, as time passes, the population of
dendrites at a higher R attains a larger asymptotic size. Table 5.16 shows A the effect

of R on A. A decreased with increasing R because of increased n, Figure 5.156
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shows the effect of R on 1. As seen from the figure, 7 increased with increasing R.
Because the particles were bigger, they were captured more easily. Figure 5.157
shows the effect of R on n/n, vs. dust-load. Similarly, /5, increase more slowly as R

increased.

5.3.2 Inertial impaction

or inertial impaction, the effects of the
R on the dendrite distribution, the
average dendrite size;, the total 1 ati ﬁ!es, A and 7. In this section the
éffects of the paraméters . : .0, the effect of St for R=0.1

Sq. t apture area. The effect of ey
on the dendrite distribution St ﬂ __  lepdrite size, the total population of
dendrites, A and n wer ated at /R=0.1,)St=1.0 and ¢’\=5.01. Figure 5.158

seen from the figure, when ey

. S :i._; ot .
increased, the dendrite concentration Py inifially increased but subsequently decreased

B e e

faster. Figure 5.159%shows the effec

verage dendrite size which

increased more rapidly when ey fows the comparative effect
of ey on the total pﬂxlation 0 &n the figure, the population
number of dﬁn’tés bécomes smaller when ey increases. Table 5.17 shows the

positive effect o uﬂ%mﬂm&m e’c] m]is seen from the figure,

n increased when ey increased betause its effgctive capture arga increased. Figure

5162 oNthd Pbof v anirodd. isclond 3 piahne B, i vs

dust loaa increased also with increasing ey.

5.3.2.2 EBifectofe'y

Increasing e’y increases the effective shadow area, so more vacant sites
on the fiber surface was shielded. The effects of €’y on the dendrite distribution, the
éwerage dendrite size, the total population of dendrites, A and 1 were investigated at

R=0.1, St=1.0 and e\=7.499. Figure 5.163 shows its effect on the dendrite
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Table 5 17 The collection efficiency raising factor A
e for R=0.1 St=1 and €'n=5.01
e’N 4.5 \
A 2.91 8ol 2.4
’ T
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distribution. As seen from the figure, the dendrite concentration Py increase a little
initially but subsequently decreased faster. Figure 5.164 shows the effect of e’y on the
average dendrite size. The average dendrite size increased a little faster with
increasing e’y. Figure 5.165 shows the comparative effect of e’y on the total
i:opulation of dendrites. As seen from the figure, the population of dendrites also

becomes smaller when €’y increases. Table 5.18 shows the negative effect of €’ on A.
/ seen from the figure, 1 increased more
effect of e’y on 1/, vs. dust-load.

As seen from the ﬁgu?’ morg e’y increased

Figure 5.166 shows the effect of

slowly with increasing e’

The effe 'S igated for R=0.1 and the parameters ey and
e’y shown in Tablé" 5.6 Figire 5.168 &ho e cffect of St on the dendrite
distribution. The dendfite ' t%itm inereased faster as St increased. Figure

. As seen from the figure, the

average dendrite size incréa _. £ with increasing St. Figure 5.170 shows

shows the effect of 8 ' : 1 increased faster with
increasing St ﬁjﬂ %{ﬁd Figure 5.172 shows the
effect of St ﬁc ﬁ ﬂ OEJV ﬁs e fﬂqﬂge n/no increased with
increasin
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5.3.2.4 Effect of R on the model

As in the case of convective diffusion, increasign R increased the
particle collection efficiency. The effect of R was investigated for St=1.0 and the
parameters ey and e’y shown in Table 5.6. Figure 5.173 shows the effect of R on the
dendrite distribution. As seen from the figure, the dendrite distribution curves packed

sooner but lower because it was sufficient to capture lies particles when R was large.

Figure 5.174 shows the effect of R on the average dendrite size. The average dendrite
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size increased faster when R increased. Figure 5.175 shows the effect of R on the
total population of dendrites. As seen from the figure, when Ngen is small (less than
20), the total populatién of dendrites at a lower R is smaller than that at a higher R.
However, as times passes, the total population of dendrites at a larger R attains a
1arger asymptotic size. However. in Table 5.20, A decreased with increasing R. Figure

5.176 shows the effect of R on n. As seen from the figure, 1 increased significantly
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