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EXECOTIVE SUMMARY

INDEX - Adams Technolegy, Inc. has been retained by ICON Comstruztion
Company of Daytoen, Ohio t_;_: design the fume control aystem for the
melt shop being constricted by Nakornthai Strip Mill Public

11. INTRODUCTION company, Ltd. of Bangkok, Thailand. This report contains the

basis of design diuf-._he' melt shop fume control system.

I. EXECUTIVE SE!HK‘AR_I

III. SOURCES

IV BQUIPMERT SPECIRICARIONS The fume contrel syatern uill ventilate primary furnace emissions

V. RAPPENDIX i through the consteel atem and fugitive furnaae emissions by usze
i of a cancpy haod located above the crane arsa, In addition the

system will contral _emi,ssim:a from the ladle furnaces, the
caster, the ladle dump and ladle tearout, the deslagging machines
and the slag pit.

A separate system will be supplied to contrél emissicns from the
tundish deskull area, The ladle preheatets will be vented sutside
of the building without fume control.

The ayatem valume w{.-;li be 2,277,000 H3J'Hr. to be supplied by five
{4 operating - 1 spar';:} main fans and filteted in a twenty four
compartment, open. presauze, reverse alr type fabric filter. The
hot gas lunp will use three {2 operating - 1 apare) hot gas
basster fans.

The collected dust, which is classified as hazardous waste, will
be conveyed to a single storage silo for further procesaing by

others.

The estimated utility requirements are contained in the Appendix

section of this report.
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dnitial charge and any o

=11~
INTRODUCTION
Nakornthai Strip nill Puhlw Company, Ltd rusu) of Bangkok,
Thailand is build of Bangkok. Adams
Tecknology, Ina! ‘the fume control
= well as the DRI
lt Bllup and Caster

a nay atrip mill seou
wen retained to .de
op and Caster ar

The malt shop consist
production rate of #s. The serap will
ie Consteel Process.

be Bucket charged. The

ping fume and fume generated hy the
__nr bucket charges.

The molten steel
furnaces which wi

1 be Eu:thcr refined in two 180 Ton ladle
sn hu ventilated" by bhe fume centrol
syatem. A canopy | uiu be provided over' the caster for
contrel in that a The slag pit will be’ encluaed as much as
poss:l.hl,e nnd venulated ‘to the syatem.

Finally
deslag

td.ll be saveral wlacellaneous sources such as the
ghinea which will be controlled.

The system ia i;o be dea.{gned to meet current United States

standards for nz poIlutian contrel for melt shops of this type.

This requlrea a fabric filter with an efficiency such that the

diacha:qe does not ‘exceed 12 mg/m?, - @

=11~
-Page 2-
A separate hot gas fan ayastem will he supplied to minimize
overall pover wsage and reduce the static pressure requirements
for the main fans.

The fabric filter will be an open, preéssure type reverse air unit
cperating at 1219¢ ‘niid eguipped with polyester filter bags. The
discharge vill be tarouqh a menitor at the top ut each filter
section,

kY

IIT
S0URCES

ELECTRIC ARC FURNACE

The electric arc £ ce exhaust gases 's'!'it'pr the fume centrol

ns predict a ventilsatian volume of 123,400
000 WM fur. at a

v:nprintary caleul
wuifHe, Consteel -

and thus the fume:
alightly more cons
The fume control = \ s to provide a minimum of 2 seconds of

combustion time be
the gas temperature. combustion time will be provided by a

refractory lined ch er immediately atter the Consteel take-off Y
duct and followed hr a section of refractory’ lined duct. Water i
ceoled duct is to be ‘provided from the exit of the refractory

lined duct te the spark arrestor,

A cmnpy hood is t be provided above the crane te handle the
Eume gtnuruted durinq tapping and during any eharginq not done
through Conatesl. 'l'he desiw\ af this hood ia a function of the
furnace diameter, the height of the hood face above the furnace
and ladle and any antiuipated crosa dnits We p:uje:t a hood
face of 26,000 mm hr 19,237 mm baned en the present malt shap
configuration,

e.nterlng the water cooled duct to lower = @

~EiI-
-Page 2-

The above hood lac t!d ahun the arane i1l :equire a ventilation
volume of 1,614, 000 mafh at a temperat £ 609¢ during either
charging or tnpping For the rost of the time 973,500 mi/h will
be available to continuu\wiy purge the IreIt shap abaove the

ulune may he naed to purge the building in

furnace. Scme of this'
the area of the

“euy

There will be tuo 1
: g hood M'DI! projeats ‘a ventilation

volume of 74,000 |n3,l’h at a temperatura’ 0f 280°C for each of these
g mli be joined with the Consteal discharoe
ect ‘some leakage at the
us we have ‘used a

tature of 271°C for

turnacos These g
gaass prior ta the ark arrestor. We pre
flange betwsen ti\a d and the duct and
ventilation volume _of 151 o000 m3fhoat a temn
the twe futnaces.

A hu.\idinq pu:qe systm u!.ll be iunated in Lhe rnof area above

The ladle praheat sta ions ‘are the source of substantul heat in
the malt shnp gi_r'x his operation does nat qenarate any
quaul:i.tr of iums it may be ventilated directly to atmosphere
outaide oi'tba melt nhup‘ Therefore, only duct and a ventilatian
Ean are ner.-__q_saa_ry ‘for this source and it peed not be tied intoe

the fume control system.




~11I=
~Page 3-

TUNDISH DESEOLL AREA

Since the tundish d_is__lmll area is located a sybstantial distance
from the remaining fume sources we redélﬁhe;\_'d. that it be
ventilated into a se rl;l'tz pulse jet baghouse adjacent to the
building in this a'r.‘e'a, Thi= appreach will nli'l\ainatc substantial
duct and the need for additional static prt.a's.i:_ur'e_nn the main

fans.

These areas requir§ !.'ﬁ:umi.ttcnt ventilation whenever work is
being perfermed. Sy em design al lows 85 L000 |n3.|'I| Eor cach
station. These areas w.t!l. be cnntrullud by dampers equipped with
a timer to close 30 minutes after opening to prevent lose of
ventilation in the rest of the system when ]‘J‘Ie stations are not

in use.

CASTERE CAROPY

A canopy hood is provided dbove the crane to ventilate the caster
area even though' fijm'é‘ generation is generally light in this area.
We project a ventiiétinﬁ volume of 272,000 m¥/h For this area.
This volume will not be available when the are furnace canopy
hood ie operating for charging or tapping in order to provide
maximun volume at the arc furnace which iz the major scurce of

fume generation.

~I¥=
d EQUIPHENT SPECIFICAT 1083

A refractory lined '.covnhustiuufdrupnut clnambur will be supplied at

the dascharge of: thu Consteel process, This chamber and duct are
ta prnvme two (1‘) )7
entecing’ the wat
réduced. The chamb
large mqterinl' fr_!\_i h

: shall be fabricated from a ‘minimum of

The water cooled d f
UThis duct sha_l_l' reduce the temperature

2-1/2" schedule
‘of the gases to
LHE's. ‘The duct
estimated to be 26,
19.59¢ far the l:::c-_gll_ o

ior to mixing wi
1 be 2591 mm. Wa
¢ 1/min based on a temperature rise of

g water.

reguirements are

odulating damper is ‘tpiba provided at the
ooled du:lt to control the ICmItnal exit

the furnace vantilntlon
Is'--s_a . Hzn at the exit of the

A high temperature
exit of the wa

IP!‘UCSSS .

HOT GRS FANS
Three : az fans are required. Two will be operational at all
times | ~the furnace or LHP's are operating and one will be an

in place spare. Each fan will be equipped with inlet box dampers
Edr i!nl{!tinn and control and outlet isclation dampers, The fans

gases from the two

onsteel has reguested

=111~
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DESLAG MACHINES

The ventilation
MDH i3 144,500

will be equipped buth i.mu to closs them 20 minutes after
ilation in other ar as of the shop.

opening to maximize ve

SLAG PIT

egent, Thecefore, we

The slag pit area .‘iﬁ-.;_iu well defined at f
have alloved a volum 114,500 m3/h at a temperature 0f 93%C

far this area bas 2% ' i ocject=. This area
must bé enclosed
the removal of the.shaq pots

rience from othe
mch as ‘possible cnnsistent with the need for

GENERAL

It'in a total ay:toim'?!?ntilation volume of
2,277,000 p¥/h at a perature of 1219¢ during maximum melting
and a volume of 2,192,000 m¥/h at 739 during canepy heed
eparatien for :barg"i]_lg' ‘or tapping.

The abkove sources

The cemplete system is shown on Process Flow Diagram 95-450 - POl
Rev. B which is contained in the Appendix.

-1y-
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shall be equipped Hzth motor driven turning gear for rotation of
the inactive fan. Fan ‘performance shall ‘be 305,000 m¥/h at 76, 7mm
H20 at 434%.

HAIN PANS

Five main fans are
spare, Fans shall
isolation and contrdl
performance shall be 570,000 m3/h at 381mm §20 in':l 121%, “All
fans are to be arta ent #3 with center hung' wheels, No
averhung wvheels are pamitted The main fans must be DIDW and the
hot gas fans are to be sIsH

d, four aparatianal and one an in place
ped with inlet hn: amp

FABRIC FILTER

The fabric filter is teo be an open pressure type with reverse air
cleaning. It shall be aasigncd for a maximum Eiltration velacity
of 0.915 minin with one compartment off line for cleaning and one
compartment of £ line for maintenance. The desivn air velume is
not to include the vnlum'requircd for the revg:se atr s:stem.

The filter bags vill hu\ra a nominal diameter of ‘305mm and a
length of 9754mm, Mo more than three bags shall ‘be reached from
any ‘internal ualkway. ch eamparlmmt shall contain 216 bags,
Design conditions are as followa:

NG COQMP'TS mmn VOLUME  FIL VELOCITY

5q. M H3/h M/min.
124 46,233 2,277,000 0.82
23 44,307 2,277,000 0.86
22 42,380 2,277,000 0.90
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Filter hoppers shall be trough type with a -inimum aside slope of
€0 degrees. Hoppers and inlet plenum shall be a minimum of Smm
plate suitably ati on 1 for 38lmm H20. The area between the tube
sheet and the pn:titian walls shall be om bar grating.

EILTER BAGS

The filter bags ate to be nominal 305mm diameter and 3754mm leng.
They shall be fah icated From knitted, uannlaaa palyester fabric
with a minimum weight of 356 gm/m2, Each ‘bag shall have a’minimum
of six (6) anti- cul!amn rings, Bags are to be furnished complete

with a disposable cap..

The filter hags uiif bt suspended from a grating floor by the use
of a chain and cump:euion spring.

The tube sheet floor shall be completely seal welded with hag
thimbles, which are 3uom long, and welded, lnuted 200mm below
the tube sheet and 1oom above the tube sheet. Bags are to be
attached to the (:h{mblu by use of stainless ateel, quick opening
hose clamps.

The inlet and reverse air valves are to be poppet type with the
shaft in a vertical position, Poppet seal rings are to he a
machined surface und the poppet cylinders are to have a aafaty
factor of at least 50%. Velocity through the valves shall not
exceed 18 m/sec,

-1V-
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RuCT

a1l duct that is not ter cooled or re_f_::a_'c_t_ury lined shall be

designed in accordance with the latest SMACCA design standards,
Structural désign of ducts shall be based en & minimum buildup of

600mm of 1600 kgs/H3.

~y-
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IHLET PLENUM

The inlet plenum ds ‘tapered to maintain velocity. Discharge
from the plenum te dndividual hoppers is té be from the
bottom of the plenum to minimize buildup.

EILTER QUILET .

The outlet of the iilte: is to be a ueather prnnf continueus
nd sized to pn\rant hackpre:lure on the
f.lIter during numl np-ratian.

PILTER HOUSING
The £ilter housing'is to be of 22 ga. sides and 20 ga. roof of

farmed material to match the building siclmg in the rest of the
mill, Galyanized siding is not permitted.

BEVERSE_AIR PANS

Two Teverse air f.ans ‘are to be furnished, one an in place apare.
Each fan shall be rated at 71,366 K3/hr at a minimum of 305 mm
H20 at 1219,

U ;

Each trough hopper shall be equipped with a 3" screw conveyor and
a 10" % 10" rotary aiz lock. A gathering conveyor system shall
convey the col!e:tad material to a single dlseharqe point. A dust
storage sile shall be’ Euruished with a 72 heur capacity,

=
RPPENDIX
ESTIMATED
UTILITY
REQIUIREMENTS
Cooling Water (Temp. Rise 19.598) ~emee-==msnman 26,000 1/min
Electric Motors (High Voltage - §600)
Four Dpevational and One Spare --=--=----- 1,500 HE ea.
Two Operational and One Spare --------=-n-- 800 HE ea
Electric Hators (Medium Voltage - 400)
Reverse Rir Fan énd One Spare ===—=-wsuce-o 200 HP ea
small ¥ Total 150 HP
1 m3/min

Compressed Aic (700 K:;vf_slu-}ll -----------------



MELT SHOP

© E—— | @ EMISSTON CONTROL SYSTEM
é Eﬁ%ﬁg%ﬁmmm“m s SOURCES
%%E‘Eg’uﬁfmmm Electric Arc Furnace - Consteel
. Electric Arc Furnace - Ca:r"l_o_p)" Hood
Electric Arc Furnace - Slag Pit
Ladle Fu r'r'iafé.'fﬂoods
Ladle Furnace - Building Purge
© ; ¢ Caster Canopy
Deslag Machines
Vacuum Degasser
Ladie.jearout
Ladle Preheat
Tundish Deskull Area
PN @

sl

© ©
MELT SHOP. MELT SHOF
' C 0 SYSTEM
EMISSION CONTROL SYSTEM EMISSION CONTROL
' "HOT GAS SYSTEM
Electric Arc Furnace - Consteel .
Electric Arc Furnace

Items that affect furnace lectric Arc Furnac
ventﬂahon

Power I

Charg -up

Carbon tion

& Oxygen W Rate @ ;

FRREERE Vot Tho stations simultaneolisly

Electric Arc Furnace - Canopy Hood Air Bleed
Spark Arrestor

Lack of r'1s'e due to dinversion .

Improvement ‘due to Consteel -

Tapmng

@




MELT SHOP
EMISSION CONTROL SYSTEM
MAIN DUCT SYSTEM
Electric Arc Furnace Cahﬁﬁy Hood
Electric Arc Furnace Slag Pit
Ladle Furnaces Building Purge

Caster Canopy

@ Deslag Machines

Vacuum Degasser

Lad1e=Tearuui

AUXILARY SYSTEMS
Ladle Preheat

Tundish Deskull Area

S R

MELT SHOP
EMISSION CONTROL SYSTEM

SYSTEM CONTROLS
Fan Current Controls
Main Duct*Pféssure Control
Furnace Pressure Control
@ Furnace Caﬁﬁpy'Hood

Fabric Filter Cleaning Control

: _ MELT SHOP
@ EMISSION CONTROL SYSTEM

FABRIC FILTER
TYPE - REVERSE AIR
DESIGN - OPEN PRESSURE
FABRIC - SEAMLESS POLYESTER
NUMBER OF COMPARTMENTS - 24
BAGS PER COMPARTMENT - 216

CLOTH AREA PER COMPARTMENT - 1926 M2

DESIGN VOLUME - 2,277,000 M3/Hr 342,00 <
_5’0

FILTRATION VELOCITY
24 Compartments - 0.82 M/Min.

23 Compartments - 0,86 M/Min.
22 Compartments - 0.90 M/Min.

@

MELT SHOP
EMISSION CONTROL SYSTEM

FANS
MAIN FANS
Four O'Qﬁftiona1w0ne35bare

570,00 °/Hr. each
© 381 mm ‘Hy0' at 121°C

HOT GAS FANS

Two Oth§fighaT-0ne-Spane
305,000 M3/Hr. each
76.2 ‘mm Hy0 at 454°C
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(Water Treatment System)




Recycle water T

e Blow down'
“Rawwa : Coaling System i
reservoir : et ol eiant

Sand Filter

Thickener

[

e i e G |

|
|
I | indirect Cooling System " :
I I
|

-—»: ’VDirecl Cooling System J : o1 | Ofl Skimmer

‘ Closed |oop Cpoling System ] 1 : Belt Filter Press |
; i
|

|
T i o e s g ot |

IChemica! Treat ’
] '[ Scale removal
'-l..'- — — —
Recycle water :{;' =
A y :

—-FS—erWCQ water System }_.

Scale Removal

0il Skimmer

Recycle water

Surge Tank

=$)

Waste 0i[ Tank

Belt Figer_ Press. -

. \i Sludge Cake
-’l ‘,{ Disposal Process

Recycle water




Direct Cooling Sy

. : Strip Caster Secondary Spray Cooliﬁg 5
P
R Mo G;‘;’;“?: %ﬁ;’ﬁ,‘g’mr Flow : 3,125.0 GPM (710.0 M¥ Hr)
: | Press : 206.0 PSIG (14.0 Bar)

H.8.M. 4.5 Bar System dl -
Flow : 13,242.0 GPM (3,010.0 M¥ Hr) 22[3,‘,8:'1202%%0("3,9&0;?09; e I
Press : 67.0 PSIG (4.5 Bar) . i

H.8.M. 12.5 Bar System !
Flow : 19,457.0 GPM (4,422.0 M/ Hr) Intercaptér Pit 200
Press : 184.0 PSIG (12.5 Bar) .

Cross Strip Flushing

System 5 Coiler1,2 / H.S.M. Laminar :
Hot Well708

615/3 616/4

Cold Well 710 Cooling Tower 804
95°F(35°C)

Blow Down From System1,3 l

Interceptor Pit 300

Hot Well 708 |




