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1-2

4-5

6-7

1
(Natural Draft)

350

%

15

900

10



Atomizer
8.1) ' ( 2.1.2)
12
(11)
60 130
(full cone)
2/3
2
8.2) ( 2.1.3)
[
9-10

50-55 90

20

30

(12)



21.2

Qilfair 'egulaticn

Full [A0B\100 )

CQWwWwm=N O O s W O

—_

12
13
14

Pump without solenoid valve
Soienoid valve type 121 K24211coil 19 Watt
(normally closed) Rp 1/8, Index No. Ix 19484
Solenoid valve type 122K2321, coil 19 Watt
(normally open) Rp 1/8, Index No. 1 X 19184
Solenoid valve type 121 K6220, coil 20 Watt
(normally closed) Rp 1/4, Index No. 1 x 19884
Solenoid valve type 321 H2322, coil 20 Watt
(normally closed) Rp 3/8, Index No. 1 X 19684
Soienoid valve type 121 G2320, coil 20 Watt
(normally closed) Rp 3/8, Index No. 1 X 09982
Nozzle head as shut off device
Filter

Oil preheater

Pressure switch 0-10 bar (with EL set to 5 bar
with MS set to 7 bar)
Thermostat

Heat insulation
Heating cartridge
Nozzle shut off valve

The solenoid valves 4 (5)
in the return are fitted
against the flow direction

(24)

1 Nozzie return =2

S

213

(24)

12



12

0.2

0.09

13-14

15

16

17

18

18

(Bypass)

20

30%

01



19

20

212 )

D

11

12

13

14

15

16

14

) 1

(900
350



17

21

2.2

2.3

24

2.5

2.6

2.1

70

90

5 90



28 90

(Bypass)

30

2.9 120

16



2.13)

50)
(Bypass)

24

2.1

2.8 90

Resident Time

50

50
1.7)

60

40

2.3

(Bypass)



2.2)

Nishida (7)

(N2 = 78 %
() =2021 %

(2

(Nox)
(Sox)
(Acetic acid)

(CHXCHO)
(CeH5CH=CH?)

(2)

:0.01 - 0.02 %
022 %
80 ppm (max)
5.8 ppm (max)
24 ppm
230 ppm (

0.04 ppm
0.01 ppm
0.01 ppm

(CH3H) 0.001 ppm

((GH32) :0.0005 ppm

(NHj)
(CHIN)

+0.37 ppm
:0.023 ppm
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Sampling Place :WasSommanus Vihan
Date : Jun.07.1998.
Start Time: 16.22-18.32

Operating Data/Condition

o g 3 g E -, ﬁ
E e oo B 5 5 E
SEREEBER
E & 2 3 § 8 3 3 & E
0 4 % 4O 05 NA NA Qdf) 1Q0) O EeppieoDKdACatoriy
5 B 1B % 0B NA NA Q) 1@) On
6 % | & 43 NA NA 1( ) 10) O CGe\Catefoilw
10 B ™ 8 1B NA NA 10) 1) o
2 1m B 8 AZ NA NA 1() 1@) O
5 B ® B A2 NA NA 10) 1@) O
D 2 B 24 NA NA 10) 1@) On
5z 3B W OB 0@ NA NA 10) 1@) On
D I OB B 06 NA NA 1Q) 1@) o
F 4 2 B 06 NA NA 1Q) 1@) O
H ® B B 0@ NA NA 10) 1@) O
65 & B T 0B NA NA 10) 1) O
H 5 B ¥ A2 NA NA 10) 1@ O
5 5 ®» B 08 NA NA 10) 1@) O
@ B ® Y 05 NA NA @) &
& T W ¥ a7 NA NA Q) g On
D FH BHD H B N N qQH @ O
B W O B M NA NA ) GO O QesjiCateityteRgMiREomoeon
O 554 2 % MO NA NA Q) @ n
& 60 28 % 16 NA NA Q) a® n
D 25 % 1% NA NA gdh Q) On
& 68 2B ¥ 49 NA NA Odf) gdh On
MW 6 M S 43 NA NA Qdf) @) On
B ™ 22 % 44 NA NA Qdf) adf) On
m 7w 25 B A4 NA NA Qd) Qd) O SuRiaMBreunmoedh
5 72 Z B AR NA NA 10) 0@ O QeSjiCmmityleRpMiREoeDnh
W & Z B 0@ NA NA ) 0@ n
B 67 283 B 49 NA NA adh 0@ On
1D 6B I® % 2 NA NA 0@ O On
13
10
Note: Main Burner Motor Power: 0.25 KW.2850 min'*
After Burner Motor Power. 0.09 KW.2800 min'l
Stk Blowe Moror Power 18RV
Front Chamber Blower Motor Power 1.8 KW
Total Oil Consumptioro 401

Discharge Air from Sec. Blower Pipe Size is 4" and 1" for each 6 points branch



3)

2.2.2

Component

H20
Carbon
Hydrogen
Suifer
Ash

Total

®)

Reference Value

Kg K.mol
g 0.2
86.4 7.2
8.3 8.3
0.5 0.02
1.2

100

40 60 1/ 2h
30 %
0~90

2.2.2

Basis

Kg/h K.mol/h
0.918 0.051
22.032 1.836
2.1165 2.1165
0.1275 0.0040
0.306

25.5

20



H&fl.'jff'snm.; IWTIEHjjaw

« Ttuymi'3éi«B
30 kg
5
>120
Peak 50
v
70 kg
( Extracellular water) 46 kg
18.33 kg
CH 47 ( (VY ()
40
90
Peak 50
6.3 kg
2.2.3
2.2.4
2.2.3 ( 70 ) (6)
(% wt) ( )
Extracellular 26.0 18.0
Intracellular 34.0 24.0
(Lipid)
( ) 17.0 12.0
21 15
( Protein) 15.0 10.6
(Mineral) 55 37

99.4 69.8



4.

224

A w N e

« 70 ) (6)
(% w) (
61 43
23 16
10 7
2.6 18
14 10
0.83 0.58
0.20 0.14
0.20 0.14
0.14 01
0.14 0.095
0.027 0.019
99.537 69.874
()
0.05 g/Nm3
SOx K
* " 180 ppm
2 ppm
0.06 ppm
0.004 ppm
0.05 ppm

0.02 ppm

22
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2.3) Electron Attachment Reactor

Tamon ( 1989)

“ (Electron Attachment Reaction)” (Masry 1976)

, (Electron
Affinity”
(Caledonia, 1975, Masry, 1976, 1979).
Tamon (1989)
2 Photo cathode (Glow discharge
as electron source) SF6 2
SF6 Tamon (1995) 2
(Simulation Model)
: Tamon
1 Sano (1996)
(Wetted-wall)
(Deposition type)
Sano (1997)
CH3, CXCI3F3 CH3CHO
CH3CHO 0’,Cc0', hc2" chXh' CH3'
CH3 CI* P CXI3F3 CH3 C2CIF3
2, CH3CHO
1 (Gas Absorption)
2. (Gas Adsorption)

3. (Distillation)



24

4. (Cryogenic)
5. (Membrane Separation)
Electronegativity
(Discharge
Current), (Electron Energy), (Electric
field strength), (Migratory distance),

(Residence time)

(deposite)
(Electrostatic Precipitator) (White,1963, Oglesby, and Nichols, 1987, Ogawa, 1984
Loftier 1988)

2.3.1) (Principle of Gas Purification)
231 (AB)
(Tamon 1995)



(Electrostatic Force)

(Free Radical Reaction)

(03

23.2)

2.3.2 ,

(CXIF3)

25
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(CH32s
(COs)
(2)
(CH3SH)
(CS2
(CH3)3N
(02
(CH3I)
(CH3CHO)
1 38 280
2. 0.3
3.
4.
(GC) FPD (Flame Photo metric
Detector) FID (Flame lonization Detector)
(Hygrometer) 0 49
, 300 13,000 ppm. 0.176 400 ppm.
¥ = [Cin-Coult] (2.3.2)
Cin
cin Cat
1
= 1-(Cout + KCsub) (2.3.2)
Cin
Csub
K



Electron Attochment
AB + e—»A + B

DC Suppply I

Gos Inlet
(AB+Inert)

Wire Cathode

Cylindrical
Anode

Cas Outlet
Earth (B+Inert)
231 ; Electron Attachment (8)
DC Suppply
Sompling
(FID-GC) Gas Mixing
Device
a—l (o]
Gos il
Inlet "
gl )
N,
Cothode Temperaoture Control Bath
A
Anode °
-]
? D
= Gos ‘ Sample Gas
Earth Outlet Gas Absorber
D ‘ Soap Film
I ‘ Flowmeter
Sampling E
(FID-GC)

2.3.2 Electron Attachment (8)
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2)
1 SF6
0]
(Space Velocity) SV 189 1
SF6
o
1 4
0]
1 1 ppm. 176 ppb. SF6
99%
2 SF6
300 ppm. 1.05 ppm. 12 A
SV SV
SV
2 SV
SF6 2.3.5 CS2 2 <2
0-49.3% (2.3.2) <2
<2
3 <2
<2
(2 CCI3F3
<2 CXIF3
2+02 2

COS



A4
4
5.1% 600-6300 ppm
(400 ppm)
h2o
cs?2
cos
3)
s02 H2, ch3cho, ch3sh
A 5
2.3.3)

29

COoS

02

<2,

(CH32s

Space Velocity

, (Scale-up)



1)
6
)
1.1
1.2
1.0, 126, 1.6
38

0.2

< 3, CH3CH
231

(20%

X280

( )
3
70
70

30

, 005, 01, 02, 03, 05, 08,

o) C2CI3F3
AN
)
3
38
280
CH3, C2CI3F3

19

1120

CH3CHO

0.3, 0.3,



Cathode ( )

6 2
280
(E) () (E/p)
E/pS
r
E = \Y
r (R/Ro)
2.3.3
7 \Y
C2CI3F3 CH3CHO
233 E
(E/p)
Elp = J(ZUr)(E/p)dr = 2V
Ro I (R-Ro2) p(R+Ro)In(R/Ro)
8 (E/p) CH3
(Elp)

0.3

(P)

31

38

(2.3.3)

3

(2.3.4)



10

<2

14

32

CH3
7 1
.9
CH3
A1
CHCHO ,
J0 11 12
CH3l, CH3CHO <2 03
03
)
C2CI3F3
P
Elp I C2CI3F3
A5 16



| (E/p) |

“Wind ion” (Wind Corona) 15
20 m/s (Yabe 1978)

superficial Reynolds no. Laminar flow ,

PFR(Plug Flow)

CSTR PFR
Conversion . PFR Conversion CSTR,
76 mm
38 mm (E/P)
Power (P)
( )

17 .18

CH3CHON | P
5

5 1
(Corona free spaced

(Electron free-space)

5
free space

(Electron



rich space) g 4

3)
CHal, C2CI3F3 CH3CHO

2.3.4)



2.4) v

Attachment Reactor

2.4.1)

(Sensible heat)

241 a)
120
120

2.4.1 b)

241 ¢

(Direct contact cooler)

(Packed or filled)

200

85

11V59 A0

Electron

(Evaporation heat)

85
300

120



5:200F<~ ~85F T=200F<-~ ~85F T:200%- 85°F
Ih‘, H % ® 1 i

[ St I}
éi’
2P0 e =
oo L 700%] Y. T0gF] 2
L0 HE ppesE” Lo i 051207 Lorzs
() ® ©
241 Dew Point )]
TZ20 *E80F
| )
x:00100 _ x'=00352
OB r =900
x:00344  x':00436
T 2095°F  t:0056'F
x=0.0175 00833
T=2614F  £-106.8°F
Y
Q x=0.0798 x'z0.0640
T=2553°F 12 1105°F
" x=00807 __ x':0.0748
T=2536°F  t=IIL6°F
kxaoad__| |
x B *HOF
T=30F

242



1
2)

3)

1L

4)
VIL)

37

number of diffusion units

241 1242 243 trial and error
( )
( L7G) number of diffusion unts
2.29 (450 )
7323.1 (1500
)
dac hadV (T-t) GadT (2.4.1)
dqd KadV (X-X) - AdL (2.4.2)
Lalt GdH (2.4.3)
1x .
1H
2 - X2(DP2) *2M2 X26pyy(T2'DP2)  CpqT2 (2.4.4)
q
q = G(Hr H2) (2.4.5)
L = q/ (t2t) (2.4.6)
number of diffusion unit ( Kxa A

4.1) haV

Le = h/KxC = (k 1P kdc)Z3 (2.4.7)

hav = (Kav/L)L.Le.c (2.4.8)
4.2) lqc

qc haV(T-t) (2.4.9)
4.3) 1At

At qc/(CPG G) (2.4.10)

4.4) X



4.5)
Water diffuse = KxaV(X-X") (2.4.11)
4.6) 1qd
qd = KxaV(X-X)A (2.4.12)
4.7) lgc+qd
q = gctqd (2.4.13)
4.8) ‘ LAt
At = a/L (2.4.14)
4.9) 4.1 4.8 number of diffusion units
5)
R, 3
1 B
6) number of diffusion units
Z = d /Kxa
7)
2.4.2) ( Mist' Eliminator)
1) 2)
3) 4)
5)
6)
1) 2)
3)
10 1000 2 1000
4 1) Vane 2)

Cyclone 3) Knitted mesh 4) fiberbeds



)1

Kmitted mesh (demister )

demister

(design parameters)

2.4.15
\Y K[(P L-p'v)/p y 2
\
P1 =
pv =
K /

K 0.107 /
30 110
WC)
2.4.3)
Contact power theory
Pt
1 PG

1PL

kg/m3
kg/ 3

demister

demister

39

(2.4.15)

25 mm
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number of transfers units Semrau (20)

- - number of transfers units

P 0.157AP’ (2.4.16)
Pg = 1 hp/1000 ACFM

AP = linwC

PL = 0.583 PL (Qr/Q'g) (2.4.17)
P1 = . hp /1000ACFM

P1 > 1psi

QI = 1 gal/min

Qg = 1ftImin

P - PG-PL (2.4.18)

number of transfer unit

Nt [1/(1- )] (2.4.19)
Nt = number of transfer units

Nt = (XPTp (2.4.20)
a (8=

2.4.4) (DC Generated



)

2)

3)

4)

SCR

Cock croft-Walton (

41

243  24.4)

SCR (SCR constant voltage control unit)

(High-Frequency power supply unit)

oscillation

integrating  circuit

inverter reference power supply

saturation amplifier,

detecting amplifying circuit

(Protection circuit unit)

(Protection circuit unit)

Cuiput cccle

Co

ble recd Output

DC hight-vs toge csmeroting unit | — @ oement —eter

(Cockers®ti=Woltzn circu 7

a |

¥ Lal @ 2it mete~

Stec tronsiz-mer

A
l

Trersistor i-.ertor

Ove-zurrent cetecting

circ.™

A

| v

Detecting omplif'ing circ

i

CC conve-er '-—

1

Input power supply

243

(29)



2.5)

244

25.1)

RL10%

Cockcroft-Walton (29)

(After Burner)

(Thermal Oxidizer

251

After Burner)

42



1300 2000 0.5 2.0

1200 1400 50 %
100 % 1200
10 1400
( 2.5.3)

2.5.1 (17)



Bmisson Souce

Dilution Air* /\

=
Combustion Air ;

Supplementary Fuel Thermal
e 4 Incinerator

Heat
Exchanger
(Optional)

'‘Required for specific situations.

252 (16)

100 T T ¥
1.0 sec
80 p— 01 gl
Rendence
0.0l ume
80 — |
0.001
40 — f
20 F i
- ] | 1 |

&0 54 1000 1200 1400 1600 1800
Tomperature, °F

253

Scrubber”

(17)

Stack



(Quenching)

Co + Y202 L JIGERNNG)) 2 (2.5.1)

20 4 31202 o SEEEEEN 200+ 02 (2.5.2)

0.0005 ppm 0.5 ppm
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2(CHIN + 111202  -wmemmemmemee » 6C02 + 9HD + 2NO (2.5.3)

+ + - > (2.5.4)

(heat of combustion)

(Higher Heating Value)

(Lower Heating Value)

( Combustible limit)

( Upper Explosive Limit, UEL) (Lower Explosive
Limit, LEL) UEL LEL

(Equilibium)



02+Vio2 A
1
Flagan
(
) 1)
95 2)
0.092 0.018
2261
254
251

» 03
1500
Seinfeld  Roperievck (14)
(CO/C02
0

( rate of chemical reaction)

(2.5.5)

50 %

Fuel oil

( 2/ 20)

(Combustion kinetics of the burning of gases)

47



-dCA/ dt = r = kc"A (2.5.6)

A
;
k
C'A = A
k = Aexp (-E 1 RT) (2.5.7)
A E
T
A E
A - dCvoc dt = = kCvochQ2 (2.5.8)
)
21 %
K 2.5.6
co2

( Mixing in Combustion Reaction)

’
’



254

254

o

Poor mixing

Ultimate
\
’

% by volume

Excess air &)

{3 Air deficiency
Chemically correct

Air-fuel ratio

2.5.4 - (13



25.2) Bulk- Residence- Time
Runner (12)

Plug-flow

mean residence time

t =VIQ (2.5.9)
t = mean residence time 1sec
V = , ft3
Q = 1 Scfm.
Q =QX (T/460) (2.5.10)
Q = Lcfm
T = 1°R
259 2.5.10
t = 27600V / (Q Xt) (2.5.11)

Plug-flow

50
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Fast path residence (T ) 0.5

residence time

isothermal

isothermal

differential mean residence time

dt =dv/Q (2.5.12)
dv = Adx (2.5.13)
25.12 25.13 2511

d = (27600 A) X dx (2.5.14)

L (QxT)

Tm = IR

xm = 1t

xe = 1°R

T X

(T- Tm) — (Te - Tm) (2.5.15)
(X - Xm) (Xe - Xm)
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T = [(Tm-Te)*(x)+(Te*xm)-(Tm*xe)] (2.5.16)
(xm - xe)
T 25.16 25.15
(ttm) = (27600A X [/ T X(Xm- Xe) (2.5.17)

\ Q |/ AT (Tm- Te)

(Xxm « xe) tm=0 A* xe

25.15

t = 27600 V XIn (T/Tm) (2.5.18)
[Q X (Te- Tm) ]

2.5.18 mean residence time 1 tm
T
2.5.19 mean residence time, te
Te
te = 27600 V*  (Te/Tm) (2.5.19)
[Q X(Te- Tm) ]

fast path residence time 1T
fast path residence time 25.18
T = 13800 Vx  (T/Tm) (2.5.20)
[Q X(Te- Tm) ]
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