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(Ideal

gas’ Law)
Pu = RfluegasT (-1
P =  Pa
= » mVkg
T = 1 K
Rflue-ges =  kPa.mVkg K
Rfegs = V- M= 29 g/mol
Rfluegas = 8~M#4 = °'286 (-2)
(pg)
Pg= RpHA A Rilu=-" = 0-286 kPa-mVkg-K (-3)
(°)
P = Pug Aw (-4)
pw = 9% kg.  29°C
g = 9.81 m/s2

Ahw = ‘m.H,0



GG3 1

Py

30 kg/hr

" 15hmm

bypass; |
; samp
 SyS
0

(996x9.81 x0.01172)
114513 Pa.Gauge

(T

= 0.286 x (158+ 273.15)

= 0.80 kg/m3

1

0822 kg/m3

(3 (4

141

160 %EA

Rt= 0.4 L.HD/m3gas,

11.72
10.50
3.50
3.44

(rnm.HjO)

101.439 kPa.Absolute

bypass

158
143
156

84

bypass (P,)

bypass



» Poanp= 085 kg/m3
; py5=0.82 kg/m3
' P= 10 kg/m3



(orifice plate) D, D/2 tapping (pressure drop)

Py P2
Y
N
/]
TS VLI T L YA O T S S L L S S B4
I FLOW
D d S o PR
\ reference datum
7 7 7 J K L v LA S BT A L Vg0 -0 RA I J g F 7 J 4 JF L Ll

i
1

- D, D/2 tapping

(Theoretical flow rate)
(pressure differential) 1 2 (Continuity equation)
(Bernoulli’s equation)
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0= JMpdV+jp vdA (-)
D-+M gl =M +N 4022 (-2
D) , (steaay flow)
2) (incompressible flow)
3) (stream ling)
4) (friction)
) 1 2(uniform velocity)
6)
Na=1z
(g (2

0 = {-1pviA 11}+ {-1pVv2A 2

VA, —V2A2
. 2_0n (9
[ >2
pi-p2= §(2-v,35 gy ¢ 2, (-4)

(-) (-4)

(theoretical velocity) v,
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(theoretical mass flow rate)

( -6) (mass flow rate)

(empirical)
“Discharge coefficient; Cd'

(mi£331 ( 7)
(-5)
Mactual m x [ 20(P, - B,) A2« At
Srimuald dnadi B = % wis B = [%:jz = C%T (-)
o = L% 2B - P) (9
1-g*
MM (v-9) Srimualiined K = — (-)



(-100 (9
(1)
(PfP2)
(Ahw)
Nad  KANZppwgAhy (-2
Qatl = (-3
pw = 996 kg/m3  29°c, Latm
1 30 kg/hr 160 %EA
RJ= 0.4 L.HD/m3gas,
GG3 15mm
(mm.H.,0)
hypass ; Ah, 10.222
I ;’Ahﬁp 0.555
) 6 ; AhO 7.055
L bypass
1) " D=185cm

) = 10.16 cm

146



3) (3=05492
4)  Discharge Coefficient; Cd=0.7260

() |

A, = "d2= |(0.1016)2= 00081 m2

(-) (K)
A 5
A K p. ( -13)
2pwgAhj
: KAV ps
= (0.7615x0.0081
- 0.0999 m3s
Mg PPy
= (0.8x0.0999)

= 0.0799 ky/s

147

(d) 10.16 cm

(-4

(11-15)

bypass (p 3= 0.8 kg/m3



D~ WO N

148

bypass
0079 kg/s 0099913

; ReD= 23,397
2II
2", D=4.90cm
;d=4cm
1 (3=08163
Discharge Coefficient; Cd= 0.7540
(1) (-5 A K
000125 m2 10113
(P )=085kg/m3
(-13
Qunp = 0.0045 mds (-1)
"gerp = 0.0038 kgls (-19

0.0038 kg/s  0.0045 mVs
;ReD=4,335

hed = mgl- m™p

PgsysQasys — K - 1w



—
P a—

S w D
_ == —

0 = *iigsamp
nosys — Rgsys

0.0953 mV

oS - @g@)@ggsys

(0.826x0.0953)

0.0787 kgls

0.0787 kgls 0.0953 mVs

6": D=155cm

Discharge Coefficient; Cd=0.9880

0.0078 1 1.0866

(3= 0.6451

149

(-20)

(p 9= 0.826 kg/m3

(-21)

(P 0= 1.000 kg/m3



0.0996 m3s

Qqo

g0 = 0.0996 kgls

0.0996 kg/s 0.0996: 3

; ReD= 39,880
-|

Cm.water cubic.m/s cm.water
0 0 045
0.05 0022111093 ~ 05
0.1 0.031269808  0.55
0.15 0.038297537 0.6
0.2 0.044222186  0.65
0.25 0.049441908 0.7
03 0.054160896  0.75
0.35 0.058500454 0.8
04 0.062539616  0.85

-2

Cm.water cubic.m/s cm.water
0 0 045
0.05 0.00429425 05
0.1 0.006072987  0.55
0.15 0.007437859 0.6
0.2 0.0085885  0.65
0.25 0.009602235 0.7
03 0.010518722  0.75
0.35 0011361518 08
04 0012145974 0.85

cubic.m/s

0.06633328
0.069921416
0.0733342
0.076595074
0.07972268
0.082732135
0.085635896
0.088444373
0.091166373

cubic.m/s
0.012882751
0.013579611
0.014242417
0.014875719
0.015483139
0.016067613
0.016631559
0017177001
0.017705647

cm.water
0.9
0.95
1
1.05
11
1.15
12
1.25
13

cm.water
0.9
0.95
1
1.05
11
1.15
12
1.25
13

150

bypass
cubic.m/s
0.093809424
0.096380021
0.098883815
0.101325758
0.10371022
0.106041078
0.108321792
0110555466
0.112744896

cubic.m/s

0.018218961
0.018718203
0.019204471
0.019678726
0.020141819

0.0205945
0.021037444
0.021471251
0.021896465
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(Mass Balance)

1
Inlet gas ; m g L T — exitgas; m 0
A
mf from sprayed water
2
rilgp = gyt f ( -25)
m f
+kols
1; - =204 L/90min
= 199.5 L/90min
mf = (996 kg/m3(4.5 L/90min)(10"3rn/L)
= 4482 kg/90min
= 8.300 Xi0'4 ks ( -26)
boys (-22) mf ( -25)

= 0.0787 + (8.300 xio'4
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0= 00795 kgls (-27)

20 (-24)
0.0996 kg/s the
( -27) 20.15 %



(Two-chambers incinerator)

(Excess Air; EA) 160 %EA 180 %EA
L
4II
1.1) D =10cm
12) d=7.62cm
13) 13 = 0.7595
1.4)  Discharge Coefficient; Cd= 0.6893
1.5) 29°C; pa= 117 kg/m3
1.6) 29°C, 1atm; Pw= 996 kg/m3
(-) (Actual condition
JA)
Qea = 0.04977"AhEA(cm.HD) SI; Arnls (-

Qea = 105.4276"AhEA(cm HD)  Acin ()
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Py Vi T , 1
P2, ¥, T2 , 2
1 (Standard Condition; SC or Normal
Condition; N ) A% (70°F), 1atm Scfin (Standard cubic-
foot per minute) Ncfm (Normal cubic-foot per minute)
2 (Actual condition; A) (P)
F atm Aclm (Actual cubic-foot per
min)
. (0 ,
Scfin Fjg‘zmxpl = Acfin (-3)
(-2) = 84°F, Latm (-3
Scfin = 93.35*AhEA(cm.HD) (-4)

) ~ 9'rip VAEA (cm.HD) m = (kg”hr)
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sc (20°c, latin)  dm  m3nr

G ()] N ] 00283K60)

kg 161.977
e = (e

(po = 117 kg/m3
="V A h EAcmH.0) (-)
SC
il
SC(mj; kgjkgri- = +1jmu ( -6)
= kgatkgrf
= 11.49mc + 345(mH- *2)+ 4.3ms (-?)
mc = ; kg/kgrf
mH = » kg/kgrf
1 = : kg/kgrf
ms = ; kg/kgrf
mta = 517065 kgarkgrf (-)



%EA

%EA

AhEA
(cm.H0)
430
4.3
440
445
450
455
4.60
4,65
4.70
4.75
4.80
485
490

(-6)

VAREA(CMHD) = A A +100j(5.17065)

p-YAhEA(cm.HAD)j - 100

30 kg/hr

(122,167 AhEA(cm.H) )) - 100

jab}
N

(mv')
0.10316176
0.10375980
0.10435442
0.10494567
0.10553361
0.10611828
0.10669976
0.10727808
0.10785330
0.10842547
0.10899464
0.10956085
0.11012415

YoEA
(%)
1533309
154.79%
156.2597
157.7116
159.1553
160.5011
162.0190
1634392
164.8541
166.2568
167.6545
169.0449
1704282

(Qea)

ANBA
emA()

4%
500
505
510
515
520
525
530
5%
540
545
550
55

Qea
(mVs)

0.11068458
011124219
011179701
0.11234910
0.11289849
011344522
0.11398932
0.11453084
0.11506981
0.11560627
0.11614025
0.11667179
0.11720092

156

| (AhE
(%EA)

YoEA
(%)
171.8044
1731737
1745362
1758919
177.2410
1785836
179.9198
181.2496
1825731
183.8905
185.2017
186.5070
187.8064
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L 30 kg/hr 160 %EA
Rj=04 L.HD/m3gas, ' GG3
15 mm
(mm HD)
4" ; AhEA 43611
(-
Qea = 0.0497VAhEA(cm.H20)
= 0.0497V 4.3611
= 0.1039 mV
n — PaQEA
= (1.17X0.1039)
= 0.1216 kgls
(-10)
OEA = (122.167V AhBA(cm.HD))- 100
= (1.22167V 4.3611)-100
= 155.124 %
0.1039 mV
155.124 %EA 160 %EA

; ReD= 85,611



(Sauter Mean Drop
diameter; d0) catalogs -3

-4 , LA

THA

2

GG3 ' 15 mm 2 GG35 !
1.6 mm 2
3.3

GG
MORRE SPR&AN




Nozzle
Inlgt
Conn.

18
NPT
male

Coull.

Nozzle
Type

GG
Full
cone

‘capacity size

Capacity

Size

3.5

Orifice
Diameter
(mm)

0.89

1.20

1.50

1.60

05

bar

0.65

0.98

11

0.7

0.38

0.76

11

13

15

0.54

11

16

19

0.62

12

19

2.2

Capacity
(L/min)

0.74 0.85

15 L7

2.2 2.5

2.6 3.0

0.94

19

2.8

33

1.0

2.0

31

36

catalog

11

2.2

33

39

10

bar

15

2.6

39

45

05

bar

43

52

43

Spray angle

(degree)

15

58

50

65

50

bar
53

46

59

46
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SPRAY SYSTEMS CO; DWG. NO. 11825-8 == = ) : : = — SEPT.27,1966

e s SPRAY PARTICLE SIZE VS PRESSURE

e e e e Er e pm e e

e A — )

== =: =S FULLJET NOZZLES

___-.Z'—_:ﬁ e

B e CAPACITIES SIZE GGl THRU HH20

=gz BASED ON WATER AT 70°F
e =

u"
|

= PRESSURE ; PSIG e =

-3 Median Volume Drop-diameter
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. 27,1966

SE

MEDIAN VOLUME DIAMETER
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3000 4000 5

8 9 10,020

6
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1 30 kg/hr 160 %EA
RJ= 0.4 L.HD/ra3gas,
GG3 1 L5 mm
1) 2.27 LImin
2) 11 psig 0.75 bar
GG3 15 mm -l
0.7 bar L1 L/min
1 - 1.1 L/min
0.7 bar
2 A
. L/min 1.135 L/min
(-1
L/min)1 bar,
L/m N, = A
(1.125 07
(1.135) A
bar, = 0.745 bar 10,81 psig (-2)
1.1
1 11 psig catalog

(-2) (d0



41 1160 m
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CHuLALONGKORN UNIVERSITY
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“MASTERSIZER”

START UP

rSetup the Measurement

L ~ Clean
L Document the Sample  §* Cell

v
L Align the Optics

x Document
r Measure the Background {# New Sample |

-
[ Add the Sample & Inspect

v
L Measure the Sample *——_l

I Document

New Flush

L Calculate the Resuit Measurement System

L Save the Result on Disk b

v

| Print the Resutt

No
44— CLOSE DOWN
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“MASTERSIZER"

(Small volume sample

presentation unit)
(Mastersize optical messurement
unit)
(Computer system)
(Malvern operating software)
“Malvern mastersizer”

319 9-2 uaasdrutloudiedneynmiaiidesnisiinszrinisnszarguuia
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Malvers Mastersizer | DEFAULT. 1)

PR TR T YT TS T PP U N

10{. T caee Al OF ; :
: : o ase
: . q-';? :. cox {':
P ol el .
5 sl LT | SRt SR ;.
£ Bl | X8 (v b4
& s T | o ~vord
o ekl T :':: .0 00
i | B =
am o o, woo’

5 P b . Fom [ i 0 =

0.01 0 1.0 0.0 100.0

Particts Diameter (um.) ® g “ ———
y=Preus EL for Helo i talsienats mwaMWTNWWWM




(wet analysis)

1
1)
“Malvern Mastersizer”
2)
2
1) chamber chamber 1
2)
3
1) “Malvern Mastersizer”
2) “SET UP” click mouse button
“START' click mouse button
“Malvern Mastersizer’
“*SET UP” 3
“SET UP”
4
1) “#RUNS” click mouse button
run
2) “F12"
3) “Set up Analysis” click mouse button

Setup Analysis

168



169

recirculator

“Instrument ready”
5) “ctrl’

(Analysis reports)
1

S: TEest,
Li%wd medium: water

Range Lens: F mm
Krﬁeaj r}tsatl\lllogae' Poiydisperse
Mol Yflscatmns: 'Noney P

Beam Length: 2.40 mm
[Fraunhofe

won

" Ctr|17 i CH

clear

(Sample detoil)
(System detail)
(Result statistics)
(Histogram result table)
(Histogram graph)

(Sample details)

Run Number ?ample “Detals Measurement Date: Fri, SePl%gB 1996

Record Number 1 Analysis Date: Fr, Sep 06,
ecord Rumber Resﬁ/ﬁ Source: Analyged

uipment Centre Chulalongkom University.

(System details)

System Details )
Obscuration: 20.1 %

Residual: 0.227%

Sampler MS1
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3. (Result statistics)
Distribution Type: Vol C tratigns  0.0320 %Vol Density = 1,000 g/ cub. ffic SA = 05835sqm/
Hean Dametrs: 1M 800 S Braun BEoh = Lo (v,Bngn%? © P 7o oA
D[43] = 5481 um D[3.2]- 10.28 um Spans’5.037E+00 Uniformity* 1.690E+00

D(v,0.1) 10t percentile
D(v,0.5) 50t percentile
D(v,0.9) 90t percentile
D [4,3] the volume weighted mean diameter

D[32] the surface weighted mean diameter

4, (Histogram result table)

Size Low (um) % Size High (um) Under*/© Size Low (umn) % Size High (urn) Under%
oW W om
/S
oo m M A
8.15 881 0.17 8.01 19.31 5% 5.4 46.35
T R
el s
835 .18 §4g .54 56.23 261 0. 18704
' . | TR N
ﬁ.g . 035 . 8881 24 10358 Behl
.7% 8%5 1%2 103.58 2. 18267 88.80
| S A DY NN TEEE NN N
‘A B B A
' N S DN BN BN
. y 350 . 10448 0.84 i1 é
%8% AN N
I T B A

Histogram result table and report : the analysis result table and report the calculated size band
values and distribution result values. Depending on the form of the distribution being displayed
in the result graph, the values of the distribution listed can be in band, under-size or over-size
values. Histogram date (“ Volume %" :percentof total volume represented by each size band )
, the size is identified by printing its lower and upper limit,  microns, with cumulative and

histogram values on the same Ime.



10

.01 10 1.00

1 e O o 1 I | 1 1 T T 3

n

(Histogram graph)

Volume %

1 ] P 1A 1Y 1 L 1 1 121 1 L4 1 1111 100

/ \
[ \

/‘ 10

T T L i T T ¢ ErTT

T LSS L L 5 L) |l S LR R LR T T rrrrrt 0

10.00 100.00 1000.00

Particle Diameter ; (um)

A histogram graph : Depending on the number of size bands used in generating the sizes. The

scale on the left of the result graph is for the in band distribution and the scale on the right is for

under-size or over-size distributions.

(geometric mean of the size band limits)

plot

(size interval)
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dx = 1 (d,xdh) ()
dx = x (Geometric mean o fthe size band limits); | Lm
dh= X (Upper size diameter); |dm
d, = X (Lower size diameter); JJm

(Histrogram result table)

1) Size low
2) Size high
3 %
7.72-9.00
3.54% Under%
7.72-9.00 =16.13% Under%
6.63-7.72
12.59 % ( 16.13-12.59 = 3.54 % )
4) Under%
7.72:9.00 Under%  19.13 %
16.13 % 16.13 %
9.00
83.87 % 9.00

9.00

plot

(- 7.72-9.00



(dx) = y1(7.72x9.00) =8.34
plot % 1.729.00 354 %

1.72:9.00 128
(Size high) =900
(Size low) =112
% =35 % !

173
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Volume %
100

90 4

80 -+

50 -

40 | . !

30 - '

20 4 ~ T_

o T | Ot g0 /0 20 2 73 ¢ T ) FeR D o A T T TT T L T P S B [ 2P )

.01 10 1.00 10.00 100.00 1000.00
Particle Diameter ; (um)

-?



1.30

160 %EA
GG3

(LLm
0.05-1.06
1.06-4.88
4.88-10.48
10.48-19.31
19.31-30.53
30.53-48.27
48.27- 103.58
> 103.58

GG3

15mm

1.18-1.29

; dp
(|4m)
05

15
15
25
40
15
430

160 %EA,
15mm

1.18

1.30-741

1.18
30 kg/hr
Rj = 04 LHD/m3gas,

(% by mass)
1222
12,54
19.01
21.09
14.89
10.14
6.21
3.90

0.4 L.HD/m3gas,

175

130



(m
0.05-1.06
1.06-4.88
4.88 - 1048
10.48-19.31
19.31-30.53
30.53 -48.27

48.27- 103.58
> 103.58

GG3

; dp
(fim)
0.5

15
15
25
40
15
430

160 %EA,
15 mm

176

(% by mass)
10.13
5.55
13.87
25.63
21.75
13.42
5.98
3.67

0.4 LHD/ra3gas,



(fly ash) 1

15
(filter mat) 3
90
6
115 126
L 30 kg/hr 160 %EA
R=04 LHD/m3gas,
GG3 1 15mm
= 11,6885 /90 mm
(-18)
Q") 1
0.0045 mdsec

(Overall indicated
particulate concentration; ¢ ) MO 0045 m r;;;ﬂ]l:O.4810g.particIe/m 08s



(True particulate
concentration)

115 126

(Indicated particulate concentration; C)
(True particulate concentration; €0)

(42) (43
& - Hold) 4
G - (Indicated particulate concentration);
kg.particle/m\gas
I (True particulate concentration);
kg.particle/m3gas
0= ;mfs
= ; mfs
D = ' m
p = 'm
Pp =  kg/m3
P = - kg/m.s

O
I
>
—
oo
_O
.
O
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30 kg/hr 160 %EA
Rj = 0.4 L.HD/m3gas,

GG3 15mm
:Q =0.10m3s
Q =0004513
;TV=157°¢C
» Pp= 261 kg/m3
[ag= 2.347x1Q5kg/m.s
p =003 m3
(D=, =0.002m3
(42) (43
0= 3.3333 mfs
=2.15 1/
<PpU, = (261x3.3333)ch  _ _
P D = 18(23745x105(0.05) ~ “11896x 1050k (Y
(42)
A 1.5504 {1-0.1968f(p) y P=411.856x105d) (-2)
f(p) (n)

43



1
; dp 11
(Jim) (JLim) (% by mass)
0.05 - 106 05 12.22
1.06-4.88 3 12.54
4.88 - 10.48 75 19.01
10.48-19.31 15 21.09
19.31-30.53 2 14.89
3053 -48.27 40 10.14
48.27- 10358 75 6.21
> 10358 430 3.90
( gn= 00045 mv
0.481 g.particle/mVgas

(Overall indicated particulate concentration; C)

dp=050m (= (0.481 g.particle/mVgas) = 0.0588 g.particle/mVgas

do2= 3[Jm; C2=1"00y" (0481 .particle/m3gas) = 0.0603 g.particle/mVgas

d3=750m  C3= (0.481 g.particle/mVgas) = 0.0914 g.particle/mVgas
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dod = 15m:

dp3=25)J.m;

o6 = 403.m;

ERI

08 = 430 m;

dp =05 Im;

dp2 =3 Jm;

dp3 = 7.5 Jm;

dpd = 15 JUm

d5 =253

dp6 =40 [J.m;

a0 = 75 Hm;

181

C4= J (P-481 g.particle/m3gas) = 0.1014 g.particle/m3gas
Ch= (0-481 g.particle/m3gas) = 0.0716 g.particle/ra3gas
C6= (0.481 g.particle/rtr.gas) = 0.0483 g.particle/m3gas

C7=17QQ0°I (0481 g.particle/m3gas) = 0.0299 g.particle/m3gas
C8=Q'qqd"} (0-481 g.particle/m3gas) = 0.0188 g.particle/m3gas

MQ (€1)

€= 0.0588 g.particle/m3gas
€ @=0.0603 g.particle/m3gas
€03= 0.0914 g.particle/m3gas
€04= 0.1014 g.particleW.gas
€05= 0.0716 g.particle/m3gas
€ (6= 0.0488 g.particle/m\gas

€07= 0.0276 g.particle/m3gas
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0p8= 430 Jm;  CB= 00121 g.particle/m3gas

; ],T| C (L= 0472 g.particlefin.gas
=

(Overall true particulate concentration; €0

= 0472 g.particle/m3gas
(Overall dust concentration or loading)



(Overall collection efficiency; 1)

= 0 ()
1=
Mc = '
M = y
(Fractional collection efficiency; T[)
v
. (-2
1= ;
mq = 1
ml =
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Moo= 1> 1 (-4)
Mc = (-)
i
H.F. Johnstone 2 (2-2) (2-4)
(experiment result) (estimated result)

HF. Johnstone

L 30 kg/hr 160 %EA
RE 0.4 LH:0/m3gas,
GG3 15mm
1) (experiment result;(T| Dep)
I
-2
, ; MC
(Jim) (Jim) (% by mass)
0.05 - 106 05 10.13
1.06-4.88 3 5.5
4.88 - 1048 75 1347
10.48-19.31 15 25.63
19.31-30 53 2 2175
30.53 - 48.27 40 13.42
48.27 - 103,58 75 5.98

> 103.58 430 3.67



; (TS) =732 mg/lL

= 1995 L/90 min
2
W

dpi = 05 [dm; = (\°0096°) (>-732 g/L) = 00741 g.particle/LHD
p7 = 3 [dm; = (100% )(-732& = °-0406 grParticl LHZ
dp3= 75 [dm; = M 30Q0J°j (0.732 /L) = 0.1015 g.particle/L.HD
dod = 15 Jim; = (2 (0.732 /L) = 0.1876 g.particle/L.HD
dp5 = 25 [dm; = A 0,32 = 0.1592 g.particle/L.HD
dp6 = 40 [dm; = (0.732¢/L) = 0.0982 g.particle/L.HjO
dp7 = 75 JHm, = 000%)(°-732@0" = °-0438 gPartici 14
4p8 = 430 [dm; = (100%) (73270 = °-0269 g.particle/L.H,0

C) W

()

(Jep



fi dy= 05 (dm; (

- 0
. = 4885 %

6%88 . partic"m3gas)(0.0953 ma/s)(5400 %Omm)

fi dpy=3Um; 2)O'p' (0.6%(%0&particlednagas)(0.0953 m§/8)9546b e in) - %10%

d - 75 » (30 = QlOlBg.p_anicl"HZ)81995 L/90m anOO% = 4305 %
B ~ p (0.0914 g.particle/m3gas)(0.0953 ma3/s)(5400 /90min)

fidy =10 (40 = o Todh"8 AR 0 08 mars)5a00 fo0min) = 7172 %

fid - 25Un; (90 . 60 1502 g.panicl£.H %1995 L/90nd 8X|OO% = 8619 %
A ~ - (00716 g.particle/m3gas)(0.0953 ma/s)(5400 /90min)

o 05 B S R e
02T 0m ) = o008 et OB e gy O 2%
g ROUM o - - 1lfd gpgaﬁl&f aEB? A s%? Iy 08%)m B

4 d( )

sim,1( ),
(nrjexp = '1 M’

60.47 %

(nr)exp =

(%)exp
60.47 %

186
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Johnstone
(estimated result; ( X)edi)

1
1 ; QY5= 00953 13
2 s T = 156°C
3 »[1= 23432 x 105 kg/m.s 1574 x 105 lb/fts
4, ' Pp= 261 kg/m3 16.2942 Ib/ft3
) 'R =3 qall 1,000ft3gas
6. +00= 1160 Jm
1 = 0.0312 m2
24)
C = 14(2X10)T 10 dp fit, T
C = i+(621x:10 )T 9 dn Umn, T
(6201610 )T [ 9 dp

b = 1 4621X10% (156 273.15)
dp

_140M65 [ dp jam (-6)

Yo T 032

= 3.0545 mfs 10.0218 ft/s (-7)
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PpVp d
" 18d0)1"
= 0.00163 4, +(4.3427x 104) d (-)
R = 3al/1,000 ft3gas (-) (22)

()& = {l-exp(-3k 0.00163dj + (43427 X104 dp }x 100%

k = (gal.HD/ 1,000f13gas)1 (-9
(0p) (-9

dp=05lira; ( 2& = I1-exp(-0.0750 k) (-10)
dp2 =3P-m; (2= L1-exp(-0.3791 k) (-1
dp =753m  ( 3= L-exp(-0.9244 k) (-12)
dpt =55 0dm; (3= L-exp(-18328 k) (-13)
dp5 =25 [3m;  ( HEb= 1-exp(-3.0441 k) (-14)
dp6 =40 | Im (& = 1 exp(-4.8600 k) (-1)
A =75/dm; ( 76l= 1-exp(-9.1001 k) (-16)

dm =430pm; ( 86 = 1-exp(-52.0976 k) ( -17)



(t)estl* ( !)exp = 0-6047 ! 6047%

Z K (st
0.6047 « -M-—- _()e]
M!
k 1= 064 (galHiO/ 1,000ft3gas)1
= 640 ft3gas/gal.H,0
(k) (-10) (-7
=05(dm (.. = 46866%

= 3|dm; ( 2 = 215433 %

= 75 (dm; ( 3 = 44.6568%
= 15(dm; ("HAs. ~ 69.0560%
=250dm; () = 8TAZ%

95.5442 %

= 40 (dm; ( &

99.7044 %

= To(im; ¢ 9

0B = 430 (Gm: ( 9@ = 99.9999 %

189
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(k)
 k
(gal. HD/1,000 ft3gas)1
14 0.64
GG3 ; 15mm 2.3 0.95
36 2.20
7N 0.21
GG35 ; 1.6 mm 81 057
9 1 0.79
(@)
Vi plot
(k) H.F Johnstone
3 7
1
1) (TS) 732 mg/L
1995 L/ 90min
) (() 0.0953 mvV
0.472 g.particle/mVgas
3) QN 0.099 mvV

» Mc = (0.732 g/L)(199.5 L/90min)
= 146.034 g/90min
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+ M, = (0.472 g/m3(0.0953 m3s)(5,400 /90min)
= 242,900 g/90min

MO= M - Mc
= 242.900- 146.034

= 96.866 ¢/90min 0.018 gfs

) 0,096 m3/
0.1801 g/m3gas

180 mg/m3gas
133 mg/Nm3gas

1 180 mg/m\gas

133 mg/Nm3gas (400 mg/Nm3



fractional efficiency ; %

fractional efficiency ; %
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120 -
(MiJesti = 1-exp(-3k J0.00163dg +(4.3427x10'4)dp )
ww+-------— — ——-— - — - _ - - - - -
] ] 1 I .
L R S i e e
60 R e e L e R e
40 ff----d-mm st e e e e e e e e d oo e
T L e S S g S S R TR
0 T T T T T T L T T
0 50 100 150 200 250 300 350 400 450 500
particle diameter; micron
y
1 (160%EA, 0.4 LHD/m 3gas, GG3; 1.5mm)
120
(Mi)esti = 1-exp(-4.5k Jo.oozadg +(6.2534x10%)d,, )
*
* |
20 4 = == === == m e m e e e o e e e e oo o — e —e—— oo
0 T T ] T T ) T T 1
0 50 100 150 200 250 300 350 400 450 500
particle diameter : micron
) 5

2 (160%EA, 06LHD/m3gs,  GG3; L5mm)



fractional efficiency ; %

120

100 +

()estl= 1-exp(-6k Jo.00i8d| +(4.0453x1erd)dp )

100 150 200 250 300 350 400 450 500

particle diameter; micron

3 (L60%EA, 08LHD/m3gas,  GG3; L5mm)

()esti=L-exp(-3k 20.0015dp +(4.0994xI(T4)dp )

0 50

100 150 200 250 300 350 400 450 500

particle diameter; micron

4 (180%EA, 0.4 L.H:0/m3gas, GG3; 1.5mm)



fractional efficiency ; %
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100 oo -

60 1~ -

40

(Mesu = 1-exp( -4.5kJo.00146d§, +(3.968x10™)d,, )

50 100 150

5 (1809%EA,

200 250 300 350 400

particle diameter ; micron

0.6 LHD/m3gas,

( est= I-exp(-6k"0.002060h + (GH6erd)h )

450 500

GG3; 1.5mm)

| | 1 |
|

1 1 1 1 1 1 1

- - - - -

50 100 150 200 250 300 350 400

6 (180%EA,

particle diameter; micron

0.8 L.H,0/m3gas,

450 500

GG3; 1.5mm)
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100

[ =3
=3 =3

fractional efficiency ; %

&
<

20

120

fractional efficiency ; %

20

(M )esti = 1-exp(-3k Jo.omssag +(4.2793x10%)d )

0 50 100 150 200 250 30C 350 400 450 500
particle diameter ; micron
7 (160%EA, 0.4 L.HD/m 3 gas, GG3.5;1.6mm)
(M esti = l-cxp(-4.5kJ0.00183d%+(4A9187x104)dp )
_______________ I___--__-___-....---..._._...____________-,_.—1
0 50 100 150 200 250 300 350 400 450 500
particle diameter ; micron
8 (160%EA, 0.6 L.HD/m3gas, GG3.5;1.6mm)



fractional efficiency ; %

fractional efficiency ; %
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120 -
(M)esti = 1-exp( -6kJo.00175d§ +(4.9383x10%)d,) )
15y X T SN S~ e SN0 UGN - MO O SN SO | . SO |
I R e P WIS SR ST NP ST SHORNT NS
B e e e e et
0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
particle diameter ; micron
-9
9 (160%EA, 0.8 LHAD/m 3 gas, GG3.5;1.6mm)
120
(M)esu = 1-exp( -3k Jo.oonsaf, ~(3.8085x107%)d,, )
100 X : : -

0 . T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
particle diameter ; micron
-10
10 (180%EA, 0.4 LHD/m3gas, GG3.5;1.6mm)



fractional efficiency ; %

fraction efficiency ; %

10

( B 1= 1exp(-4.5r0.001484] +(3.8906x1 )ap )

100 4

3
o
Il

=

£
=3
1

20 4 - - - - == - m ke e - e - .- -

0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
particle diameter; micron
[l (180%EA, 0.6L.H20/m3 gas, GG3.5; 1.6mm)
120
(MDesu = 1-exp( -6kJo.oms:mf,+(4.3962x10“)dp )
m—+-——
*
80 B T T e B e
60 P B (] SRS ———————————————— " [pp————————p e T R R
404 ---------=-L----- T
20 i S S G U S U (S S R T e R R S
0 T I T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
particle diameter ; micron
-12

12 (180%EA,

0.8 L.H,0/m3gas, GG3.5;1.6mm)



(Heating Values)
(residue)
(combustion
chamber)
600-1,000°c
(ignition temperature)
21 22 “Batch-operation”
(grate)
(grate loading; LG)
(V): m3
- Qnet -
", L
Qrv = 460-920 MJ/(m3h) @

(Qret) = MJh



QteM="*NHV+Ihf NHVf

Qo™ kw
m = kgl
m =  kg/h
NHV = , Mlkg
NHV = , MJlkg
(")
(Qn 0)
Q2w \ B¢
= , kgH20/ kg B2
m=  kgretogth
(QH2)
Qn )= m,,2 (m)rf]g25°c +oniTT (Af) hfg25°c
mH = kgH2 [k g refifh
mH = kg2 [kgfid
h = 25°, 1
25 C
Q) 20%
09,
QR =02 Qtotal
®
(Grate Loading; LG) =101log(m)

(ai-3)



Flame Port Area (A ) ;m

A =

FPV
FP
VIP=
Qo=
(An) ; m2
am = M
VM=
75 mid

Curtain Wall Port Area Acp (m2

Ay =
cp
V=
(Aj) ;m2
Q
A2= A
V2=

2m/s (19

200

(-)
(-9
(-10)
Flame Port 17 mis 1
600°c , m3s
(1)
550°
(-12)
Curtain Wall Port 6 m/st)
()
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(19

(Stack)

-14)

a g t
5 PAT -T)

464

h

Ta =

Ty =

pw=

6 mm.H2

3

D1-=

760 mm.H,0

Pb =

2

ym

(Ag)

10m /s(19)

V=

N
LR
AR R
A
AT
LERE Y
LT
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50
ORIFICE
¢ 10
50
6 mm
To
2
FLAME PORT 2 @va 2
MIXING CHAMBER
E¥S HM ) CCURTAIN WALL ( )
\r
y 6 mm 40
L
c30 0 00 80 figiqigiQ 17 pq 50 ngigig 30 ]



(Total Solids; TS)
4.15

(evaporator), (water bath), (oven), (desiccator),
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319 -6 uaAnInIIvYyALDT

-? (Whatman GF/C)
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(rotameter or variable area flow meter)

GEORGE FISCHER short version 721720 46 mm.H:0

Mode of operation
e
mounted taper ij%e e float 1S
ulibnu h%&s n Slr od
Fﬁicﬁ o} %mfum andﬁ vv?ﬂh of
the oot the mean rate of flow Is
R]ro ort|ona| {0 h? ovvm

Der unit 0
ﬁ%uhl% }L corresponas to 7he measure-
e Inst aneous flow rate.

Short version Pressure loss

d DN L L

)

—_————
NN IO |
S EIED ST @
TR
_I
—~~—J SO ﬁ
A ]
—— o
s S5
eXX33h
=



Pressure reducing valve technical data :

SpectType: GD 6
Application

Inlet pressure
Reduced pressure
Min. diff. Pressure
Temperature

Body material
Valve and valve seat
Diaphragm
Connection

Valve coefficient

W ater, oil, air
10kgflcm :G or less
1-4 kgly'en™G

0.5 kgf7em:G
5-80 ¢

Cast lron

NBR & Bronze
Stainless steel

318 NPT screwed

0.35



FLOW COEFFICIENT (Cv) @ TURNS OPEN

0" & 1" SEMES 1 Regulating Stem 1 Vee or Kel-F Stem
/
| T T g / / gt
| o | LA
o S
G PANEL ‘ %1 ‘;o" } $/ Q{-fJQ L
" =L | g
By e i
g I B = | )
§' ‘ L__J - | % < r 0.\:\ i __ELZ_‘EQH——"
— 81 { 1 7 T |
1 [/ _____,.‘ '
0 0.1 0.2 0.3 0.4 0.5 0.6
TABLE OF DIMENSIONS FLOWCOEFHCIENT (Q)
| ORIFICE CONNECTION SIZE DIMENSIONS (inches)
in.-mm G INLET QUTLET A B Bl B C 0 E F G
{RR 1/8 Femele NPT 18 Y Y Y 15
{R\V2 1/8 Male NPT 150 5 N5 5 106
ORM-2 0080 20 009  IBMHeNT 1BSWAHXK 172 ' 4 kil 0w 4
RS2 1/8 SNEK 19 9 9 0 128
-0RSSMM 3mm SV K ' ' ]
e e e 12 g a4 1
-IRW 1/4 Vele NPT 1% o B 8 1%
SRS 0172 44 037 UAMEENPT  ASMAGEK 21 i ' yi 3 1B 53
-IRSVM 6mm SWAGH K 2% 113 113 113 151
-IRS 14 WAE K : ' :
-IRSVM 8mm SMGE K 2% 17 1w 1%
-IRH 1/4 Femele NPT 106 106
-IRFRT® V4130 Femle Tapered ' ' mw - 1%
RV UGN UAFatde NPT 219 0
-IRWA-S6 VANEeNPT  3BIWAEHXK 242 129 m
-IRVb 38 Male NPT 26 113 113 113 18
RVGS6 0250 64 073 38MHeNT  3JBSMEAEXK 24 129 1 18 18
-IRV6-S8 IBMIENT  12WEXK 233 140 0 5%
-1RS10MM 10mm SN K 20 13 1 100 18 5)
-IRS 38 NAE K 2% 19 19 19 1N
T S 20 140 W0 10 10
-18RF6 38 Femele NPT
-18RF818H?6RI® 38 %me Tapered
: 3
0 1% 1%n 1% 25
-16RRRT® 1/2 130 Femle Tapered
8V 03 95 180 1 Ve hoo30 103
-1BRVB-F8 12 Vele NPT 1/2 Female NPT
g AR W10 10 19 2

s

et Db RO 7&%0?“85%!% TR STAAEIOR s
orfa

erwce Representanve

urther Information

RHHGBHSIOHS shown with SWAGELOK nuts fin ert t where applicable.

imensions are for reference on Y, Su ]ec

29

234

281

39



i [ | 111
i | | | }
” 1 [ il
70 4001 T l
S
= N
S0 N § \
| ;) _\ \l |
40 '} I
] - i ¥
; | =)
| : RE B
20
| 1 ‘ 11
| i ! i N 3
bt il o : :
| |
v i
5 I
0 ° 20 30 40 60 8d w0 Quit!
L
o} B B
Non
4 T [
PNa h2
- L : S @ ~H

2 |
02y

o— N1

Centrifugal electric pumps, with two
impellers. ) o
Mcnobloc type, suitable for civil and
industrial sérvices, for handling clean
water or chemically and mechanically
non-aggressive liquids. ,
Pumpbody and motor bracket in cast
iron - shaff in stainless steel - impellers
in noryl for type DB 44 - impellers in
assor types -65-70 -
| t DB 55-65-70

Closed and autoventilated motor - Pro-
tection IP 44, , .
Single-phase feeding 220 V-50 Hz with
incorporated motor protector, capacitor
;germanently connected,

hree-phase feeding 220/380 V-50 Hz,
protection to user's care.

Daticaratteristici/ Performances/ Donnés caractéristiques: 2850 [trilr-r*m.Y=1

Tipo/Type Portata/CapacHy/Débit Amp.
mdh 0 12 24 36 48 6 72 84 96 108
Kk cv lmin 0 20 40 60 80 100 120 140 160 180 220 380 g
DB 44/100 / 0,75 1 4 40 3B 31 2 55 25 15
DB55/150 11 15 5 53 50 46 39 3 86 34 24
DB65200 6 22 H 60 53 56 52 47 39 28 42 2
DB65/300 22 3 67 64 62 39 54 46 37 53 23
DB70/400 3 4 70 685675 66 63 59 57 54 51 47 80 41
Note Motes Notes
* Prevalcnza manomctrica totale in m - * Total head in meffes. *Hauteur manm\e’ftrique toidle en m
Caraljeristiche di funzkmamento Performances specified refer to cop- Données pour  fonctionnemnent cor-
- ting,. l
%\éﬁncooqaur%uo,.maﬂezza |asp1?§r tsllr}gt?gﬁ dﬁ:\m} a manometric rlrr%lma u“e”?ﬁsqaﬁg“% 'pir jon mano-
aspirazione oltfe 4 m. mstallare For suiction over 4 . A suction pi aspiration ayl dessus ded . in-
f f al -
CEFnaT aEEunEh® SR
asprante. orifice d'asprration.

Ti [BM:[%ée?simemax:GAte-

teﬁ%, aogna max. 90C,

X{j DB 55 65-70: %(ssorle max. 10
e temp, acqtia max: 90°c.

Tépe DBA4: Max, Bgessure: 6Ale-wa-
ter temp.. max. 50°C.
MG e Y

RS, 2 b S 6

Types DB 55-65-70! pregsi 10
bwes_ temp, eal mag e

Dimensionid'ingombro/ Overall dimensions/ Encombrement (mm)

Tipo/Type DNa DNm a ht h2 mi ni n2 L B H
DB 44/100 G1 78 | 98 | 130 | 122 | 180 | 140 | 325 | 180 | 228
DpBSs/1s0 | |

oaes200 | a1 | & 83 | 115 | 150 | 141 | 210 | 170 | 385 | 210 | 265
DB 65/300 | ’

DB707/400 | G1-% | G17va | 95 | 135 | 170 | 145 | 266 | 215 | 463 | 266 | 305
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The P 5 series:

the ulfra-durabie filter m ats

In filter classes EU 2 to EU 4 (G2 to G4)

R o AR R

SN

The filters. . S .
The PI'5 series comprises the following familiar and yet contin
ually enhanced Virc.don filter mats

» PI5/150

* PI5/350

) PI5/5005 _

All the types in this series are tough, high performance prod-
ucts, suitable for filtration ali kinds of ventilation systems
PI5/500 s also used for high quality prefiltration of intake
air in paint spray hooths.

*Thermal stability

redfhumidity.

The media and their characteristic features

) The mats are made of high performance nonwovens pro-
duced mhouse from thermallg onded polypropylene fibers

) PI5/350 Sand PI5/500 are progressive in structure,
with layers of differing fiber diameters being arran?pd behind , _
each other s as tc ensure that the density of the Tiber layers > N?mlnal media
increases towards the clean air side This optimizes the defined veloctty

filter performance and the dust holding capacity, resulting in
longer useful lifetime for the filter concemned

b Arrestance
) Efficiency

' Fire behavior: Besides meeting the stringent requirements pressure 105
of Fire _Clﬁi_ss Fl o DIN 53 438, Viledon filter medi are sff ! Dot holding capacy
extinguishin

) ertifieg quality: Pi5 filter mats have been impartially
type-tested against DIN 24 185. This offers all users the re
assuring certainty that all filter products will be sugplled in
consistently high standardized quality, documented by mark-
ing the filter mat with manufacturer's name, type designation,
filter class, DIN mark of conformity, and model number

» eightwapprox. 1

} Moisture resistance,

» S“pﬁPWWﬁ"é'th )
- .
S e

) Initial pressure loss
) Recomm?nded final

RN,
eVs/isn

A
kzjsﬁs "

R.15/350. *

2?’1@5 El %@

15/500 "

M, 3

P 15/150 P 15/350 PI5/500
o1, 200
Ty R e
A0 Wy 0
upto 00 up to 100 up jo.100,
§0'a&jSiil
mm/m  2000/40 - 2000/30 *¥2000/201.
) W $< M
mm Pieces cut to customer's specification )¢V
o 67 A
-ms 2 15 1
Pa 2 7 N S |
Pa 15 200 250
gm? 30 60 1 600



Emission Standard :Industrial Emission Standards

No

1

1
12
13

14
15
16

Substances
Particdate
Antimony
Arsenic
Copper
Lead
Chlorine
Hydrogen chloride
Mercury
Carbon monoxide
Sulfuric acid
Hydrogen sulphide
Sulfer dioxide
Oxides of Nitrogen
(as Nitrogen dioxide)
Xylene
Cresol
Sulfur dioxide

Sources
Bolier
- Heavy oil as fuel
-Cod as fuel
- Other fuel
- Steel/ Aluminnium Manufacturing
- Other source
Any source
Any source -
Furnace or smelter
Any source
Any source
Any source
Any source
Any source
Any source
Any source
H,S04Production
Boiler
-Cod as fuel
- Other fuel
Any source
Any source

Heavy oil as fuel

!

(Emission Standard)

Standard Values

300 mg/Nm3

400 mg/Nm3

400 mg/Nm3

300 mg/Nm3

400 mg/Nm3

20 mg/Nm3

20 mg/Nm3

30 mg/Nm3

30 mg/Nm3

30 mg/Nm3

200 mg/Nm3

3mg/Nm3
1,000 mg/Nm3 or 870 ppm
300 mg/Nm3 or 25 ppm
140 mg/Nm3 or 100 ppm
1,300 mg/Nm3 or 500 ppm

940 mg/Nm3 or 500 ppm
470 mg/Nm3 or 250 ppm
870 mg/Nm3 or 200 ppm

22mg/Nm3 or  5ppm

1,250 ppm



Resistance Coefficients k for Valves and Fittings

=
0.6 EFFEEEEES
BELL - MOUTH REGULAR 04 LLL g:-——a—+—--
inlet or reducer SCREWED 0.3 jj—srtt+r"
K*0.05 45% ELL O%SZ%BI“_._._"""E:

03—
tone Kk —FIT k-rrrrt
SQUARE EDGED INLET  L< _sIB -RAOIUS
K105

R .

INWARD PROJECTING PIPE o SCREWED
K 10 I RETURN
o/ 3FENO

_.bzq cal A
NOTE: K DECREASES WITH % FLANGED g3
INCREASING WALL THICKNESS OF L RETURN LONQ-rK Pfﬂ
PIPE and ROUNDING OF EDGES B/ seno 5 920|U16

Nodl | B
2 N —
REGULAR K +—++1 ' ': . nlds
SCREWED : ! ﬁ F[ON
90* ELL : .‘x 05 | 2 4
046[ AAA_AA
D 0305 1 2 a4l
0.8 \ 1% = SCREWED
LONG KOS5 pee £
RADIUS 04 T l !
= SCREWED D
90* ELL 0.2 ] S - N
D305 1 2 al
=sa3s:
, K0-6 (= @i
A T 1 B A
REGULAR 5 7 [t T St
FLANGEO ] =Seamvan El@’
==
90% ELL (P T T Y
™2 a6 10 20|
0.3 ‘r% 5 FLANGEC
LONC (5 =TT TEE
RADIUS y | 14 “L:-;\;
FLANGED Lot .
90*ELL 0. =ttt
; 500D L 46D D

52K - FEET (METERS) OP FLUIO
MITE D “ nominal iron pipe size in inches (in X 254 = mm).
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Resistance Coefficients K for Valves and Fittings

11 -
1 —t Lo ™
K, BASKET K
SCREWED it == STRANER ¢ — S
) 6 HHi—t r~ 7 = s It
oS € IS D 5 0 2
10 | ; |
T T] BCoepM VALVE
FLMS 4 0 20 0 a6 0 2
3
K.2 >
SCREWED N
- L N r
N |
K N |
GATE = == K oe S~
VaLYE 8;89. S| COUPLINGS 04 H—
FLANGED 0,031 5—%5|AND UNIONS D 3 6 4
= 1
K4 t REDUCING BUSHING
SCREWED “z AND COUPLING
2 — " _!':
SWING 2N h=Kzs
o 5> USED AS REDUCER K% 0.05-2.0
CHECK 3 ’
VALVE K 2 ~+{ USED AS INCREASER LOSS IS UP
FLANGED [ | |TO 40 % MORE THAN THAT CAUSED
B 0 20, B A SUDDEN ENLARGEMENT
- o T
) K4 Na il @
SCREWED X rm Ay SUODEN ENLARGEMENT
pUIS ] h=L=V' geeT OF FLUID
ANGLE o« I s i
VALVE K: I ! : IF A; =00 SO THAT v, O
FLANGED T 1 X £
o . h 2 FEET(METERS)OF FLUID

h=K~' FEET (METERS) OF FLUID

NOTE: D * nominal iron pipe size in inches (in X 25.4 = mm) For velocities below 15 ft/s (4 6 mJs),
check valves and foot valves will be only partially open and will exhibi: higher values of K than shown
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Approximate Variation for K Listed in Tables 5a and 5b
Range of variation, %

90° elhow

45° elbow
180° Send

T
Globe valve
Gate valve
Check valveb

Sleeve check valve
Tilting check valve

Dra| age gate check

Angle Val

Basket strainer
Foot valve'

CoLg)Imgs
Reducers
fin X 254 “ mm

hFor velocities below 15 ft/s (4.6 m/s),

Fitting
Reqular screwed
Reqular screwed
Long radius, screwed
Reqular flanged
Long radius, flanged
Regular screwed
Long radius, flanged
RegUlar ﬁcr
Regular flang
Lon rad|us flange
Cre
Flan

Flangeg
Flanged

Screwed
Flanged

Screwed
Flanged

exhibit higher values of K than shown

d, line or %ranch flow
g ine or branch flow

—2=

+20 above 2-in sjze'
+40 below 2-In size
+25

+35

+30

+10

+10

+25

+35

+30

+25

+35

+25

+25

+25

+50

+30

+200

ol

ultiply flanged v

Mu!tlw anded Vi gi
Multiply flange
+2(

+50

150

+50

+50

+50

+50

vaJues

o

OO
O

N
o

21

— —+
oo

0

($a]

oo
SireY

check valves and foot valves will be only partially open and will
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Bypass Slide Door

'—

Flange ¢ 2"
Tapered Tube N

System Exit Tube G) 6"

Sampling Tube

N} \}A[H:Dt_. o

0 0
Reducing ¢ 10" to 8" \ m

2 - Chamber Incinerator

@)

Scrubber System

Slurry

o%



/1 N
| -l H)
N %
|$ 20.32 | ¢ ¢ 40.64
1
:::—‘—.sﬁ__.
§I i o i A
2 L l & 1
o ; _ : 10.16
:‘-’i : 2 .
; | |
o i
b E 2
i 3
X s 5 5
I
3 i
> 1
9 i N O || ST
Y l : Ezm X
i
j:? ! 3 !
1 ~N 1
3 : 4 : Y ¥
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