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ABSTRACT

The purpose of this research work is to study and design a cyclone for particulate
reduction in flue gas. The cyclone model is of the tangential inlet and axial discharge
type; high efficiency, medium throughput pattern. The shapes and dimensions are
designed by following the hypothesis of Stairmand and the cyclone’s performance can
be evaluated from an approach developed by Leith and Licht. From the study, it can be
seen that the hot gas flow rate is an important parameter affecting the pressure loss, the

average inlet gas temperature and the cyclone’s efficiency.
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1. dmﬂauﬁmﬂwwamqmﬁﬁﬁmn'ﬁ"fﬂm*i
nszaeYUn (Small Volume Sample Presen-
tation Unit)

2. RUNMUALFTILAZIANITANNTENUYBIUFIUU
aumA (Mastersizer Optical Measurement Unit)
3. faulsnanausugasa (Computer System)

[ o L4 - -
4. fumuInNanIsAouNIAed  (Malvern

Operating Software) {usuniiutayaandau
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Sampis 10: 58 Aun N . Measurement Data: Fri, Sep 08, 1998 13 44AM
Sampie File: 58 Record Numbar. 8 M.:Pﬁis Dwta: Frl, Ia:' tﬂ”l!u‘ '
Bampie ::"-'?u by lﬂm ey
" E Chulalongkom Unhvarshty
Lm warlar
Sywam Detalis
:w Lm.-l Wm e :MFn Mm 2.40 mm Sampler, MS1 Obscuration: 21.4 %
Analysls Model Polydisperse Residual. 0.195%
Mod| Hone
~ Fewuh Sialelcs :
[Diwtribution Type: Volume Concentralion = 0.0288 %Vol Denaty = 1,000 g/ cub. Srﬁh SA = 08952 wq.
Mean Dismelsrs Dg'.ﬂ‘lj = 531 um D{r,0.5) = 1s.w°:n = D{v09) = 8898 um i
D{4.3] = 49,94 um D37l= 8aB3um Spen = B.263E-00 M = 2641E-00
Size Low n % Sira H um] Under¥k S ow {um In % Size High (um) Underk
.05 0.00 .08 0.00 8.8 488 T.M2 20.14
.06 .00 .07 o0 1.72 73 9.00 587
o7 .00 .08 .00 §.00 .30 10.48 27
.08 .00 .09 .00 10.48 .80 ] 3877
.09 .00 0.11 .00 2z .58 14.22 4535
11 .00 .13 00 4.2 34 16.57 51.68
.13 .00 15 .00 16.57 .93 19.31 57.61
.15 .00 .17 .00 19.31 .42 249 a0
.17 .00 .20 .00 .48 d.Bs 26.20 67.90
.20 .00 .23 .00 2620 4.3 30.53 T224
.23 .00 .27 0 30.53 & 35.58 76.07
.27 .02 .31 .03 35,58 A1 4143 T9.47
k) .05 .36 .08 4143 .00 4827 8247
.36 .10 .42 .18 48.27 2 58 58.23 B5.04
.42 16 .49 .33 55.23 210 65.51 8714
48 .21 .58 .54 85.51 B4 7832 88.78
.58 .28 L8T .82 76.32 = 8891 0999
6T L35 .78 1.18 88,91 .89 103.58 $0.88
T8 29 91 1.87 103.58 .88 120.67 91,54
91 .41 08 1.98 120.67 .55 140.58 w208
.08 41 24 23 140,58 £ 1877 9262
24 38 A 78 18.77 .59 190.80 B
A4 .33 58 an 190.80 .68 prede ] 5390
K.} .28 5 3% o .78 258.95 Ba.88
95 28 228 365 25895 .86 301.68 9553
228 34 2 85 4.00 301.88 .90 351.46 96.43
.85 50 o9 4.50 351.48 .89 409 45 7.3
.09 .80 80 5. 409,45 .81 ATT.0N 9812
.80 .28 419 B.57 ATT.O0N .70 556.T1 58.82
CR] R 488 8.55 555,71 .58 84T 41 9.3
4.88 287 5.69 11.42 £47 40 .40 7543 #9.78
68 3se 65 15.29 75473 -] 878 67 10000
Volume %

10 Al A Aol Ll b L A - 100
- = 90
- - B0
- - 70
- - 60
- - 50
- - 40
- - 30
- F 20
- - 10

0 - 2 T A T 0
.01 10 1.00 10.00 100.00 1000.00

Particle Diameter (um.)

J A 1) - s J s
31]11 4 ﬂ"lilEl"l\'lﬂaﬂ'li']lﬂ?'l:ﬁﬂ'\'iﬂ‘izil’lﬂ!li]\lﬂ‘l*ﬂ"lﬂ ﬁ'mmn‘mmgadas.u.l-rzm'nn'i:mu namI

m3lnatBoanaminny o0.568 kg/s
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(auns(12)) (Leith and
Licht)
0.866 224.5 270.27 89.07 90.50
0.722 243.5 258.02 82.15 84.70
Tu'ldusks, ATty 0.554 335.4 236.79 94.27 96.34
0.487 346.2 190.25 87.12 91.24
0.399 377.2 171.47 85.33 92.06
0.711 294.2 255.57 88.26 91.79
0.624 310.6 235.16 78.88 87.16
NIz 0.568 334.2 214.74 91.22 96.26
0.536 350.0 198.41 83.73 90.82
0.476 376.1 173.92 80.96 91.08

ﬂ'g'ﬂll.a LA :‘H(Nﬂﬂ"l'i'nﬁ faad

NN INARDINUNABATIN T INAITININ
dn e finadedszavimwlumsanifivaymaves
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Aenauouisvinny 0.554 kg/s qmnqﬁmii'um
whleTaauwiiy 335.4 C leTasudniivaumald

dnga Andulsdninmmainuld 9427 %
Taufirnuaugeyideluldlaauwiniu 236.79 kPa

daumaunyadesdszannazay Awdan
milva@anavesianinnu 0.568 kg/s aunpil
mas g lrauindy 334.2°C lalaaudnifiv
aqmﬁ‘lﬁﬁﬁqﬂ AnulssEnimwmainnula
91.22 % Tnefianuaugnydeluldlaau 214.74
kPa

- g d P VI - | [
awnzasewmaniianiiganaansaaniulanslslaswawia 32 cm

Ysunmaades aamsina (kg/s) d_ (um)
0.866 0.15
0.722 0.15
o'l Aslaius 0.554 0.15
0.487 0.15
0.399 0.15
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Uszinmyaday anIMsina (kg/s) d_ (um)
0.711 0.20
0.624 0.23
nizane 0.568 0.27
0.536 0.23
0.476 0.20
wuameiiazesnuuyle Taauliimunsauty l@NA1T91989
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