31 (humidity ratio; )

3.2 (total make-up water)
321 (saturated the income

gas stream)

322 (collecting dust)

33 (venturi scrubber)
331
332

31
(refuse paper) kokode  9C=

0435, H=0.06, 0= 044 N=0003 kg/kg"

w (mole fraction)
C 435% 0.03625 0.4525
H 6.0% 0.03000 0.3745
0 44.0% 0.01375 0.1716
N 0.3% 0.000107 0.0013

Total 0.080107 1.0000
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| 0 %6EA
0.4525C + 0.3745H, +0.17160, + 0.0013N2+ a*( 0.2+ 3.76N2) -» xC02+ yH,0 + 2N,

Balance x = 04525,y = 0.3745
0,; 01716+3*= x+"
01716 +4* = 04525+ 05T

a* = 046815
N,; 00013 +3.76a* =

[. z= 17615

0.4525C + 0.3745H, + 0.17160, + 0.0013N2 +0.46815(02+ 3.76N, )
-» 0.4525C02+0.3745H20 + 1.7615N2

humidity ratio (C0) = s o dyairma)
S J 0.3745M 0
humidity ratio ~ flue gas 0 %EA = GAEENIED TR
(0.3745 X1 )
~ (04525 X44) +(.1.7615x 28)
= 0.09737
! 160 %EA

0.4525C + 0.3745H, + 0.17160, + 0.0013N, + (2.6X0.46815)( 02+ 376N,
—> 0452502 0.3745H,0 + 0.74900,+ 4 5770N,

- 0.3745MH20
humidity ratio ~ fluegas 160 %EA = 0455MCO +0.7490Mq  +45779Mn
2 °2
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(0.3745 x 1)
= (0.4525 X44) + (0.7490 X32) + (4.5779 X28)

= 0.0392
! 180 %EA

0.4525C + 0.3745H, +0.17160, + 0.00L3N, + (28)(0.46815)( 0, +3.76N, )
—» 0.4525C02+ 0.3745H, 0 +0.84260, +4.9300N,

S W7 03745My~g
humidity ratio  flue gas 180 %EA = 045N, +08426M, +49300My
(0.3745 x is)
(0.4525 x 44) - (0.8426 x 32) + (4.9300 x 2 )
= 0.0365
, (humidity ratio; CO)
00392  0.0365 160 180%EA
32 (total make-up water)
321 (saturated the income gas stream)
Unsat. air @ @ ?at. air
m,, T, o, ¢ i T el

®, , ¢, =100%

Water my

Tym25 €

31
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(venturi throat)

(adiabatic saturation process)

23
160 %EA
31
©10.0392 200°c 3.1
m = mw+ m,1l
PiQi = ©L ., + m, (3.1)
rhal = rha = rha (3.2)
B)  ma= 2= By (3.3)

(Q,) 1,000 fidmin,
(Pj) 12kgm3  0.034 kglft3

(0.034x1000)

, . = p(T2-T,)+©2hfy
26) | o

( ) a = m'K
steamtable ; hfg, = Mg@5'c - 2442.3 kilkg

hg —hggjoac = 2793.2 kjlkg
hf2 = hi@C = 104.87 kjlkg

ey - (102X25-200) + ©22442.3)
(26) ©1 = 00392 = 9793 9104 89)
02 = 0116
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(25); mf = ma@2 - ©]
= (0.545X0.116 - 0.0392)
= 0.0419 (kg/s)/(2000 ft3gas/min)

o0 f 'A':

fpf f i
= 0.0892 LH,0/m3gas ! 0.6675 gal.H,0/1000 ft3gas (3.5)

160 %EA 0.0892 L.H:0/m3gas 06675 gal.H:0/1000 ft3gas

180 %EA
©2 = 0.113
mf = 0.0419 (kg/s)/( 1000 ft3gasimm) .
Qf = 0.6679 gal.H,0/1000 ft3gas (38)

180 %EA 0.0893 LHD/m3gas  0.6679 gal.H:0/1000 ft3gas
322 (collecting dust)

(fly ash) 6 kg/hr. 0.1 kg/min
5 mVirain

(Inlet dust loading) = wokaim in,
5 gas/min
0.02 kg/m3yas
20 g/ m3gas

= 8.74 grains / ft3
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(Collected rate )

0.8 LHD/m 3gas

8.74 grains/ft3

90%
1,000 ft3min.

ILb. 60min.
= 8§ .7 4 xI,000- 5-— X0.90X

7,000grains  lhr.

= 67.42 Lb./hr,

596

67427r. 5% l.%%[b dem
2.563 gal/ min. ~ 9.70L L/ min,

2.563 (gal.H,0/min)/(1000 ft3gas/min)
2.563 gal.HD/1,000 ft3gas (3.9)

= 0.67 + 2.563 gal.H,0/1,000 ft3gas
= 3233 gal. HD/1,000 ft3gas
= 0432 L.H,0/ m3gas

R) 04, 06,

3.2

" (02 m) 003 2
0.13 m3s (300cfm)

21



(converging section) 50°
l0"X 10' lo"x4.5"
2
10"x 4.5" 21" (0.53 ni)
(spray angle)
33
10"X 45" lo"x 7"
14°
lo"x 7"
(entrainment separation)
40" (L m)
6" (0.15 m)
221
(full cone) 1 (Spray angle)

15 ms (316 fis)(1)

221

22

(venturi throat)

60°
(diverging section)
fo" (0.25 m)
90°

16" (0.4 m)



A

£V'ocL

9’0l

¢ 40.64

Dimension in cm.

> € 38

A
%

y

A\

10.16

8Z'l8

L=17.8

£eEs
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331
1 f0"
(0.2 m)
0.133 m3s. (300 cfm) 32
le = VA,

0.133 = V,(0.03) nﬁaﬁuﬁnﬁﬁmadﬂm%ﬁzumﬂ?aaxﬁuaumﬂ=0.03 m’

V. = 4.114 ms

4.114 mls
=>20m, =
pQ, = PQe e, = P2=12 kg/ms
Q = 0133

Vo= 0133 QI3 —yseoms A= 450t =632
(V2) 459 m/s

2—>3

(adiabatic saturation process)

m&+ mf = m@
pQe + mf = pQes
PAX2 + mf = PAJ/3

VI PA, +
3 PAs (3.10)



(3.20); V3 = 4597 m/s

e = PAN3 = 0.171 ky's

M , p, =Pl

™ 3 L)
(0.03X4.6)
o

Ad = (0.254xL4)

L4

L4 = 38

4—>5 pd = p5 Ad= A5
vd = vh

5—b ; pS = pb A5 = A6

Vo = Vb

6—7 p6 = p7
0254xLgvg "D

V Ny
D=

46 mls

al

(3.11)

(3.12)

(3.13)

(3.14)

(fraction of surface area)

221 L4

- (17.78 cm)



() 16"(40.64 cm),

(81.28 cm)
L4=0.178 m (311)  ¥4=295m/s
(312) (313 ¥4=¥5=V6=295 mfs
1-5 m/s (3-16 ft/s)(l)
(3.14) ¥7=1 mis
332 !
cfm) 4114 mls 4

46 mis (15 ft's)
LHD/m3gas ! 7.5 gal. HAD/1,000 ft3gas
21
AP = (5x10"(Vg)AR) ; mehHD

R=75gal.H,0/,000 ft3gas
¥8&46mis | I5ftfs

AP = (5x105(15)275) = 0.085 mchH:0

inch.HA) 2.2 mm.HD

27

H R
(9
0.133 mls (300
10
0085



Pls= (Fj- P)+(z - 22

2,-12=.
Posavo, = 2.2+ 0.64 mmHY
= 284 mmH,0
2.84 mm.HD
32 (diverging Section)
(entrainment separator)
(velocity pressure)

y a | 1
N/m2  Pascal

1

28

2 (315)
0.64 mm.H,0

(3.16)

(loss coefficient)
{yzv JI



Duct Section

01

1
12
2:3
3-4
45
5.6

6
68
7-8
8-9

9

3.1

Duct Element

circular duct
(e=0.00015m.)
fitting
fitting
Venturi throat
fitting
fitting
Rectangular duct
fitting
Circular duct
fitting
Circular duct

Fitting (exit)

Air Flow

(m3s)

0.133

0.133
0.133
0.133
0.133
0.133
0.133
0.133
0.133
0.133
0.133
0.133

Overall pressure loss of the system

Increasing 20 %

Duct Size Velocity
(mls)

Dia. 0.2m. 4,114
4114
4.6

0.11x0.25m?2 4.6
4.6

0.18x0.25m?2 3

Dia. 0.4m 3
7.545

Dia. 0.15m 7.545
7.545

Density
(kg/m3)

12

12

12
1.284
1.284
1.284
1.284
1.284
1.284
1.284
1.284
1.284

Velocity pressure

(Pa)

10.155
12.696

13.585
5.778

5.778

36.547

36.547

Duct length

(m)

0.15

0.07

100

0.23

Fitting loss

Coefficientll2

0.251
0.063

0.291
0.25

1.72

0.225

Duct pressure loss

=0.00015 m (Pa/m )*

1.25

0.65

0.30

55

Section  pressure loss

(Pa) (mm. HjO)
020 002
255 0.26
0.80 0.081
23.54 2.84
3.95 0.4
1.44 0.147
0.05 0.005
9.94 1.013
0.30 0.031
82 0.84
1.26 0.13
36.54 3.725
93.2 95
111.74 114

*e = effective roughness
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