Electron Attachment

3.1)

2958 400
150
(Raschig 1 )

Electron Attachment



54

Electron Attachment

3.2)

(4 1 ) 19 ot 1 ! 28 i o 1 s e e otz s o B2 S 1 v 1 (2 1 $ o
0-100-04d POTAN
driid NOUYINDYID
o rewvig Guav ) U | on Houw
wavason [e6.cz wm| &>
(¥010¥3y INIAHOYLIY NOHLD313) 1
AOIVNIYD ¥ NOYS NOISSING SvO
401 PUSSS INIALVIN e =
nvEdvid MO1S SS3208d
Jul. V
SIS3HL 338930 HILSY ONIHIINIONT TV 3 S
— _'d.lms_v
AY
@ AV O3NS WouT <)
AV }
T wvor Av .f.m..\ @ AnV
e - Wy on ) | O ||| RS | S
YOLIVIY ¥31000
43an0lg 1 ANYLMIVM  LVINOD-1Q3HIQ
101-8 101y 1o1-1 101-2
Zi T T Ta [ T T FY] 3 9 a T S T a T z i (R
] ] ] . o ' ool “ 00, [ i “ o o Wwoow)
] “ “ [ 4 “ 0 1 oouw “ 00 ow v 0 05 wow)
“ Bl “ [ ] “ N “ 0 ] Oow - o o ool = r4e] ba w:w
. ! @ 5} 5} euw -
- o - o o Og 3 w S e oo ool L] L] Qu W
- Ll Ll o - 0 Ll ° L N . . | |
] “ ] ' “ o “ 0o - g o ] ) ) -
“ ] ] “ . o o ool i oow 00 ool . ! ' ou: w
1 1 1 1 ] 1 “ B “ 0z ~ 8 Oo Qu - w
1 [] ] e L} o ] o ol ool 0 0. = “ © —
. - - - - - 05 - 8 I e L “ 0 89 . S
L z - D ‘e e = o v = =
L L] L] o L] - og % @ 3 o ol ol gw = 58
“ “ . . - 020 o o} 08 Ho B 0 b QU w X wN 8vo
- - - - o - 8 o 8 % 25 b Qs - Qu - w -
- 1 - . . o Q .00 8o 8o . o z% ¢ O 8N
o - “ o8 Q o 8o 66 o)) 8 o = - [ - 0 A
1 - 1 o 8o 805 o “ o 8 oo “ oo oo o 1 o fov ol > o
- - o - ® k] - 3 0 ] oo 8o 0D Qoo Qo, -
- - 1 w8 08 ® o8 A4 '8 g '8 g - - 068 I\ u 6+ ADy
1 - . o o® (o4 0ne “ @ Q ] o] 8 5 @ ——
o 1 . o o 0 © o ® ® o] ® ® -
o o \R% v [\% Q N o o o 00 o 00 - v 8 80
E z 0 8 , 0 5 8 . g 2 0 8 , 0

JONVIVE TTVIH3ILVIN



3.3)

3.3.1)

3.3.2)

1)
2)

3)

4)
5)

1)

2)

100
3)

30

Nishida
100

25 )

@

Nishida

400

, 25

55

@



4)

Intracellular water
5 40 50

100

(N2 = 78 %
<2 =202 %

©2 1-2%

(2<) 22 %
(Nox) 8000 ppm (max)
(Sox) 580 ppm (max)

(Acetic acid) 2400 ppm
23000 ppm (
(CH3CHO) 4 ppm
(CeHs5CH=CH2 1 ppm
(H2) 1 ppm

(CH3SH) : 0.1 ppm
((CH3)2 ) :0.05 ppm
(NH3) 37 ppm

((CH3BN) :2.3 ppm

223
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3.3.3)

( 331 3311)
1)
Safety factor 50 %
2)
3)
- 40 /
70
(50 60 ) 30 aft -
5 1 120
30
il ( 2.2.4)
CH =
47 40 90
70
18.3
4)
( 3.3.6)
30

5)
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C7H8 + 902 + (33.9N2) - >7C02+4 20 +(33.9N2) (3.3.1)

C +02(3.76N2) ----mmmeev » CO2+ (3.76N2 (3.32)
CAH7+5.7502+(21.63N2) - » 4C024+3.5HD+(21.63N2) (3.3.3)
30 %
! 30 °c 80 %
(0.0215 KgJKgDA
15
f( )+
( )+( ' ) X1.5
M )
f
( 339 )+
( 3.3.10 )+ X 15
( 3311 M
co2 fUN co2 )
+( <02 )+ X 15
\1( co?2 )
( ( C02 339 )+ \
( C02 33.10 )+ X 15
y ( C02 3311 ) J
<2 f( 02
+( 02 )+ X 1.5



I ( < 3.3.9 1+

( 02 3.3.10 )+ X 15
( <2 3.3.11)+
V
/ -
( N2 )
+( 2 )+ X15
( n2 )
( éL | KZO \ ) 3.39 )+
( 2 3.3.10)+ X15
N \2 3311)
[(0.93)+(0.748)+(2)+(0.77) kmol/h] X 1.5 = 6.67 kmol/h
(6.67 kmol/h)(18 kg/kmol) = 120.06 kg/h
[(1.63)+(1.637)+(0.88) kmol/h] X15 = 6.22 kmol/h
(6.22 kmol/h)(44 kg/kmol) = 273.7 kglh

[(10.24)+(8.006)+(6.20) kmol/h] X 1.5 = 36.67 kmol/h
(36.67 kmol/h)(28 kg/kml) = 1026.7 kg/h
[(0.82)+(0.638)+(0!49) kmol/h] X1.5 = 2.92 kmol/h
(2.92 kmol/h)(32 kg/kmol) =93.5 kgh
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Note: 1) Av. MW of Diesel Oil is
2) SP.GR of Diesel Oil is
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3) Basis Total fuel consumption is

4) Rated capacity of Main buner is
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3) Basis Main fuel consumption is

4) Rated capacity of Main buner is

Av. Fuel Consum ption

Mol rate (Kmol/h)
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I1h
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Main Burner Fuel Consumption against Time
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Oxygen Human Body Consumption against Time
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Design Air Vol Flow Rate Requirement against Time
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2,3 2

1¢( By Pass)ua 3
4, 5
( 34.1)
= 120.1-50.7 = 69.4 Kg/h
6
80 % ( 3.4.4) (2
= X (]__
)
= 8466.1 x (1-0.8) =1693.2 ppm
7,8
( 2.2)
2
0.2 ppm " 0.06 ppm ( 0.041 ppm)
2 = 2
0.2 X (1733 3 h) X (273/ (273+150)) = 0.041 X (V2 3 h) X (273/
(273+T2)

v2/ (273+T2) = 19.98

Trial Error



3.4)

3.4.1)

Basis

Dew point

9, 10

11, 12

1Dpi
1H1

6708 3h

54.7 °c

34.1

3h

number of diffusion unit (nd

1X%, = (58.67 kg/h)/(680.27 kg/h) = 0.08624 kgwkgG

Donald Q. Kern (9)
400 150

= (680 kg/h)/(0.0929 2

50.6 °c

[(0.08624 kgwkgQGx(4.18 kJ/kg.°C)x(50.6°C)]+
[(0.08624 kgwkgQGx(2380.76 kJ/kg)l+
[(0.8624 kgw/kgGx(2.11 kJ/kg.°C)x(400-40)°C]
+(1.01 kJ/kg.°C)x(400°C)]

691.9 kJ/kgG

%

72
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42.2 %

= (58.67 Kg/h) X 0.422 = 24.759 Kg/h
= (58.67 Kg/h) X (1-0.422) = 33.911 Kg/h
X2 =(33.911 Kg/h) / (680.67 Kg/h) = 0.04985 KgwKgG
Dew Point , DP0=41.08 °c

= [(0.0495 KgwKgGx(4.18 KJ/Kg.°C)x(41.08°C)]+
[(0.0495 KgwKgGx(2403.9 KI/Kg)J+
[(0.0495 KgwKgGx(1.94 KJI/Kg.°C)x(150-30)°C]+
[(1.01 KJ/Kg°C)x(150°C)]

= 290.4 KJ/KgG

3
g = (680.27 Kg/h)(691.9-290.4) KJ/KgG
= 273110.8 KJh
L = (273110.8 KJ/h)/[(4.18 KI/Kg.°C)x
(40-30)°C]
= 6523.1 Kgwh
4 KaAv/L
KaAv/L 0-0.025
le = 0.95 9)
havV = (0.025)(6532.1 Kgw/h)(0.95)(1.192 KJ/Kg.°C) = h.°c
@© = (184.7 KJ/h.°C)(400-40)°C = 66482.5 KJh
At (66482.5 KJ/h)/[91.192 KJ/Kg.°C)(680.27 Kg/h)] = 82.0°c

To ; 400-82.0= 318.0°C



X

KxaV

KxaV(X-X)

X
qd
q
At

to

(19)

Safety factor

Kxa

74

0.047 Kgw/KgG

(0.025)(6532.1 Kgwh) = 163.08 (Kg/h)(kgwKgGQ

= (163.08 (Kg/h)(Kgw/KgQ(0.08624-0.047)(Kgw/KgQ
6040 Kg/h

2406.44 KJ/Kg

(6.40 Kg/h)(2406.44 KJ/Kg) = 15399 KJ/h

(66482.5 KJ/h)+(15399 KJ/h) = 81881.5 KJ/h

(81881.5 KJ/h)/[(6523.1 Kg/h)(4.18 KJ/Kg.°C)] = 3.0 °c
40-3 = 37 °c

0.0394 Kgw/KgG

(58.67-6.40) Kg/h / (680.27 Kg/h) = 0.07683 KgW/KgG

KaAV/L

number of diffusion unit = 0.1123

Raschig Ring 1 stanless steel

= 0.1123(6523.1Kgw/h)/( 6188.3 ) = 0.08
= 6.3
= (0.08) (6.3) = 05

= (1392 Kg/h)/(680.27 Kg/h / 0.0929m2)
= 019 2

D = (4/ 71 x0.19)12 =049 « 05m
= (7 /4)(0.5)2 = 0.196 m2



AP = 0.97 (10 x 0.25 39%).(0.4172/ 0.032 Ib/ft3)
= 021 in HO/ft
= (0.21 7x 0.5 7x 3.281 7x 25.4 <)
= 877 H20
( a =0.97 3=0.25 )
8 Flooding Line
L (pGpbL12 = (6523.1 Kg/h)/(680.27 Kg/h)x[(0.505 Kg/m3)/(993.5Kg/m3)]12

G

0.216

(G2F.M/jJ,02)

(680.27x2.205/0.0929/3.28123600Ib/s.ft2)2115x(0.8cP)°2

(Pg-P1-9) [(0.505x2.205/3.2813b/ft3)(993.5x2.205/3.2813b/ft3)(32.2)]
0.303
( F =115 1/ =1
Flooding Line
9

Contact Power

PG = 0.157 (0.54 in water) = 0.0851 hp/1000 ACFM
PL = 0.583 (29 psi)(13.35 X4.4 gpm)/

(2050.96 X 3.281360 ftImin) = 0.8228 hp/1000 ACFM
PT = 0.0851+0.8228 = 0.9080 hp/1000 ACFM



Talc Dust
a - 297 1 3 = 0.362
Nt = 2.97 (0.9080)0x2 = 3106 = [1/(1- )]

> Chie™

0.9432

94.32 %

10 demister

\% = 0.1077[(993.5 Kg/m3-(0.902 Kg/m3]/(0.902 Kg/m3VR2
= 3.55 m/s

A = (2050.96/3600m3s)/(3.55 m/s)
= 0161 2

d = [(4/ 7 )0.161 22 = 0452 m

residence time = 1 sec  Normal Condition

h = (1 )(1024 / 3600 Nm3S)/(0.196 2
= 15

3.4.2)

head

134 3

head
(28 ) 26 .water
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Fanning

3.4.3)
residence time =.8min.
X X =115-201
V.= (8 min) (13.4/60 3/ min)=1.8 3
X X = ImX18 X1
3.4.4)
()

Space Velocity = 120 h1  Normal flow rate
80 %
1" X 3000 mm

= (1741.8 X (273.15) / (2731.15 + 150) Nm3h) = 1124Nm3h
= (1124 /120 m3 = 9.37 m3

(9.37 X 4/ 7T1(25.4 X 103923) = 6164
60° 1PITCH 1%"

= 28 m 6800

3.4.5)



@)
190 3h

(1124Nm3h)/(190  3h)

59 = 6

(29)

(6 X04 =24 A)

04 A 5KV

3.4.6)

= 6708 ¥ = 6708 X (273.15/ 327.9) = 5589 /

= 200 Ag (

National (26)

= 7.5 kw

8
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