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EXECUTIVE SUMMARY

Adams Technology, In’c has bmen retained by ICON Construstion
ohis to ‘deaign the fume contral system Eor the
cted by Wakornthai Strip Hill Public

k. Thailand. This raport centains the
melt shop fume control system.

INDEX -

sy Company of Dayton,
I. EXECUTIVE SUMMARY melt shop being con

II. INTRODUCTION Company, Ltd. of Ba
basis of design of’

I1l. SOURCES

TV BOOYRMERT SPB_C;I_P.IC..WIONE The fume control systcm will ventilate primary furnace emizsions
V. APPENDIX through the Consteel tmn and fugitive lnrnace emissions by use
: : of a canopy heod locakad above the crans area, In addition the
system will cantral emissions from the ladle furnaces, the
caster, the ladle dump and lidle tearsut, the deslagging machines
and the slay pit. =

@ A separate syatem will be supplied to contrel emissions from the
1 tundish deskull drea. The ladle preheatars will be vented outside
: ef the building without fume control. -

The system volume will be 2,277,000 M¥/Hr. to be supplied by five
{4 operating - 1 spare) main fans and filtered in & twenty four
compartment, open pressure, reverse air type fabric filter. The
hot gas loop will use three {2 operating - 1 apare) hat gas
bocster fl;.'m.

The collected dust, which is classified as hazardous waste, will
be conveyed to a single storage sile for further processing by
others.

The estimated utility requirements are contained ‘in the Appendix

section of this report.
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INTRODUCTION

Kakernthai steip M:Lll Public Company, L fNSM} of Bangkak,
Thailand is buildin av atrip mill scuth 'of Bangkak. Adams
Technalogy, Inc g
.eystem for the'

uell as the DRI

the DRI facility.

ith a projectad

tes. The secrap will
Constee] Process.

| be Bucket charsed. The
e vented through the

prnductinn rate of" 16
be continuously fed

initial ‘charge: and any nthur bn:ket chargea.

The molten steo:l'_"'!}i:'l-l ‘be fu:ther refined . .lI'L Ewo 180 Ton ladle
so \}entilated he fume control
system, A canap will hz provided over l.he caster for
contrel in that ‘are. 'Thu slagipit will be onclaaed @s much as
pouihll venhlated to the aystem.

furnaces which 'w

wiJ] be several mtsceleeaus Spurces such as the
5 which will be econtrolled.

The system i3 to be designed to meet current United States
standards for air’ pollukinn control for melt shops of this type.
This :equires a fabric £ilter with an efficieney such that the

diascharge does not exceed 12 mg/m?,

IIx
SBOURCES

The electric are 1
aystem by way of t
proprietary caleun
WH3/Hr. Constael
temperature of 10
and thus the fume
dlightly moce cona

srstm dgxwu will be based on the
tiva i_:onst“l values,

is to provide a'mi imum of 2 seconds of
enterinq tl:e water cooled duet to lower
him :nmhustiom tima uLlI be provided by a
er imediz:elr a!tcr the Consteel take-off
a Bection of refrncth:r Lined duct. Water
rovided from the- exit of the refrastory
rk arcestor.

The fume control g
combustion time bef
the gas temperatur
refractory lined o
duct and follewed
cooled duct is to be
lined duct to the =

& canopy hood is ta be provided above the crane to handle the
fume generated during tapping and during any charging not dene
through Constesl. 'l'l_ié.'d,.—gi.ian of this hood is & function of the
furnace diameter, thé height of the hood face nbove the furnace
and ladle and any anticipated crasa drafts. We preject a hood
face of 26,000 mm by 19,237 mm based on the present melt shap

configuratian.

=11~
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B separate hot gas fan system will ke supplied to minimize
overall power usage and reduce the skatic pPressure requirements
for the main fans.

The fabric filter will be an open, Pressure type reverse air unit
operating at 1219 'u'hd ‘mguipped with polyester filter bags. The
discharge will be th:uwh a monitor at the top. o! each filter

dectien,
L

S
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| reguire a wventilation
g% during ‘either
873,500 m¥/h will

- 'shap above the

) putae the building in

The above hoed laf."_ht'_e'_d--_nhnve the orane.
volume of 1,614,000 m’.r‘_h at a temperature

charging or tappin . :
be available to cont nuoulv Purge the
is'volume may he used

furnace, Some uE th,
the l:n of the

ﬁumma

There will be tw
with @ self conta
volume of 74,000 'Inlx
These gnsos 111 be joined nith hﬂ Consteel discharge
ect some leakage at the

furnaces.
gases prior to the
flange between the
ventilation volume
the ‘two furnaces.

ark nrrestur We pr
vad and the duct and thus we have used a
151,000 m3/h at a te'mpu\:ature of 2719¢ for

A building purge tem. ui]l be located in the roof area above
t.he ladia Eumac i uuist in the cullecum of fugitive
emissim\s fram he tumxces‘ Thil system will not operate when
the are fur aces a:e charging or tapping.

LADLE EREHEAT

The ladle praheat atatli.ons are the source of substantial heat in
the melt shop. Since this operation does not genérate any
quantity of fume it may be ventilated directly to atmosphere
outaide of JEhie- melt shep Thersfoce, anly duct and a ventilation
fan are necessary for this and it nooed not be tied into

the Eume control system.
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TUNDISH DESEULL AREX

Since the tundish d.ss'k_ull area is located a substantial distance
from the remain!.n_é..-{u;ﬁe sources we -redoin-v_i\s_:i'cl.'.thut it be
ventilated into a .'s'ap ate pulse jet bag'h'___r_.l_se,‘adjacenr_ to the
building in this area. This approach uill. l‘sl.lil;u'.nate substantial
duct and the need Eor iﬁqitinnal static préssuz'cl an the main

fans.

These areas require intermittent ventilation whenever work is
being performad. System design allows 85,000 m3/h for each
station, These areaz will be controlled by dampers equipped with
' prevent lose of

a timer to close 30 minutes after apening t

vantilation in the rest of the system when the staticns are not

in use.

3¢

& canopy hood-is= p ':”dzd dbave the crane to ventilate the caster
area even though generation iz gemerally light in this area.
We project a ventilation volume of 272,000 mi/h far this area.
This volume will I;mtf.b'e available when the arc .iu__rnm:e canopy
hood is operating for charging or tapping in order to provide
maximum volume at the arc furnace which is the major sourece of

fume generation.

=III-
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DESLAC MACHINES

‘for each of these ahim_ss as supplied by
MDH is 144,500 m |1309C. Only one machine is to be in
operation at any gi ime. The dampers controlling this area
will be equipped u;th Lime:s to close them 20 minutes after
opening to maximize ventilninn in other areas p! the shop.

The ventilation

SLAG BIT

:i:ut'well defined at p

The slag pit ares eu_t. Thecefare, we

must be snclosed. as t with the need for

the removal of the shag pots.

uch as ‘possible ‘consiste

GENERAL

The above sources result in a total system it.&nt.ilati.on velume of
2,277,000 m3/h at & temperature of 1219¢ during maximum melting
and a velume of 2,157,0 "m—‘.{h at' 739C during canepy hood
operation for charging or tapping.

The complete system .1.9 shown on Process Flow Diagram 95-450 - POl
Fev. B which is contained in the Appendix.

-
'EQUIPMENT SPECIFICATIONS

ustion/dropout chambsr will be supplied at
‘onsteel process, _i‘ﬁla chamber and duct are
. I:nbuaticrn prior to
rature will be
city ta drap aut

A refractory lin
the discharge of the
to provide two (2
untsru\; t'he wate
reduced. The chambe

econds for completip
Tud duet whers thE
so operates at low w
latge mtorial nh:{.c may ‘be entrained frof Cnnnteql

shall be fabricated from a minimum of

‘This duct shall reduce’ the temperature
or to mizing with th

11 be 2591 mn. Wa

'.l'he water cunlad du

.requirements are

'iThe duct
estimated to be| g, ono 1/min based on & ‘tempsrature rise of

19.59C for the cooling water.

A high temperature moduiati.ng damper is tb be provided at the
exit of the wat r :eoled duct. to cnntrul ‘the Consteel oxit
the “furnace ventilation. C_ﬂhsltual has requested

pressure and &
s pressure of -40 mm H30 at the exit of their process.

HOT _GAS PANS

Three haot gas fans are required. Two will be operational at all
times that the furnaca or LHF's are operating and one will be an
in plm:e spare. }:ach fan will be equipped Lb inlet box dampers

for iselatien and contral and sutlet anlatiun dampers, The fans

,gases from the two

~1V-
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shall be equipped With' ‘mator driven tuminq ‘gear for rotation of
the inactive fan. ?nn pcrhmuca shall be 305, 000 m3/h at 76.2mm
H20 at 4549,

HAIN PANS

uired, four oparational
pped with inlet bo

Pive main fans are
spare, Fans shall
isolation and centr
Pecformance shall
fans are to be arrangem
overhung wheels are P itted. The main fans must be DIDW and the
hot gas fans are to be BISH

ndb'ana an in place

&Smpcrl far

EFABRIC PILTER

20 open pressure type with reverse air
igned for a mazimum filtration veloeity
cumpartmnnt off line: for cleaning ‘and ene
o 'int-ninac The ‘design’air volume is
oot to include the volume rnm:ed for the reverse air system.

The fabric filter is-t
cleaning. It shall :
of 0.915 m/min with
compartment off line

The filter bags will have a nominal diameter of 305mm and a
length of 97slm. Yo more than thres bags shall be reached from
any internal ualkur ch cumnnmnt shall contain 216 bags.
Design conditions are - as follawa:

HQ_COMP'TS CLOTH AREA NOLUME  FIL VELOCITY
S5q. M H3/h M/min.
24 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 minimum aide alope of
60 degrees, anpers and inlet plenum shall bhe a minimum of Smm
plate suitably stiffe ted for 3Blmm H20. The area between the tube
sheet and the pa:titiun walls shall be open _'

EILTER BAGS

o be nominal 305mm diameter and 9754mm lona.
_Insa polyester fakpic
hall have a'minimum

The filter bags ar
They shall be iabricatad from knitted, se
with a minimum weight of 356 gm/m?. Each ba
aof six (6) ant.\'.-coll'g“pé.e rings. Bags are to be furnished complete
with a disposable cap. .

The filter bags Wi 'be supendeﬁ from a grating flsor by the use
of a chain and uowreaalon spring.

The tube sheet .'Eiuar shall be cempletely seal welded with bag
thimbles, whieh Ak mm long, and welded, loclted 200mm below
the tube :sheet and. mm above the tube lh-st {Bags are to ba
attached to the thimbi.u hy use of stainless atesl, quick opening

hose clamps.
mzr_ammm.\:ms

The inlet and reverse air valves are to be poppet type with the
shaft in a vertd.:al pnnatian‘ Foppet seal nnv.s are to be a
machined surface and ‘the poppet cylinders are to have a safety
factor of at least 50%. Velocity through the wvalves shall not

exceed 18 m/sec,

-TV-
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uer
a1l duct that is nut- lte: cooled or ratrac.tcrr lined shall be

designed in a:cnrdanqa ulth.thu latest smu:ca du.\.gn standards,
Structural dealgn af ducts zhall be based on a minim buildup of

600mm of 1600 kg;{!s

T
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IHLET BLENUK
The inlet plenum ,!..1 ta be tapered to nuntain Velacity. Discharge

£rom the plenum to 'th ndivndunl hnppera iz to be frem the
bottom of the plenmn to minimize hu!.!.dl.p

EILTER QUTLET
r is to be a weathet proof continusus
nd' sized to pnven't':: ackpressure‘on the

The outlet of the £ilt
monitor with birdscree:
tilter during normal’ cperatieonm.

EILTER HOUSING

The filter housing .i. 0 be of 27 ga. sides and 20 ga. rooi of
formed material to match the building aiding: in the rest of the
mill. dalvanized s.\ding 1_s not permitted.

EEVERSE_AIR PANS
Two ‘reverse air fans aze tu ‘be furnished, one an in place apare.

Each fan shall be rated at 71,366 H¥/hr at a minimum of 305 mm
H20 at 1219¢.

il 1

Each trough hopper shall be equipped with a 3" fcrew conveyor and
& 10" X 10" rotary au: lo:lc A gnherinq conveyor system shall
convey the collected material to a aingle discharqe point. A dust
storage sile shall be furnished with a 72 hour capacity.

=
APPENDIX

ESTIMATED
UTILITY
REQIUIREMENTS

Cooling Water (Temp. Rise 19.500) =m-=--c=e--coe 26,000 1/min

Elestric Hotors (High Voltage = §600)

Four Operational and One Spare --—--- 1,500 HE ea.
Twa Operational and One Spare 800 HE ea
Electric Matara (Medium Voltage - 400)
Reverse Air Fa d One Spare 200 HP ea
@ Small Motors Total 150 HP
1 m¥/min

Cempressed Rir (700 Kg/Sq.M) ---




= Sources v
= EAF Veniilaion Characterstics
*  Hol Gas System

+ Main Duct System

+ Auxlllary Systams

. Fabﬂk:?ilzr_(ﬁagh'n@sa Propar)
«  System Cantrals

= Fans

.. MELT SHOP
EMISSION CONTROL SYSTEM

Electric Arc Furnace - anéteeT

Items that affect furnace
venti?atioﬁ'

Electric Arc Furnace - Canopy Hood

Not 100% ‘effective

Cross Drafts

Lack of rise due to inversdion
Improvement due to Consteel
Tapping

MELT SHOP
EMISSION CONTROL SYSTEM

SOURCES
Electric Arc Furnace - ‘Cansteel]
Electric Arc 'Furnace - Caﬁbpy_ﬂood
Electric Arc Furnace —"sféﬁfPit
Ladle Furﬁﬁéétﬁoods |
Ladle Furnace - Building Purge
Caster Candpy:
Deslag Machines
Vacuum Degasser
LadTe=Teanoﬁt.

Ladle Preheat

Tundish Deskull Area

.. MELT SHOP
EMISSION CONTROL?SYSTEM

HOT GAS SYSTEM

Electric Arc Furnace

Twotﬁﬁétibhs'simultéﬁﬁéuSTy
Air Bleed
Spark Arrestor

Hot Gas Fans



MELT SHOP

, MELT SHOP _ T S
() EMISSION CONTROL SYSTEM @ EMISSION CONTROL SYSTEM

'FABRIC FILTER

MAIN'DUCT SYSTEM TYPE - REVERSE AIR
Electric Arc ._r_fu'rnace-.cantf:fby Hood DESIGN - OPEN PRESSURE
Electric Arc Furnace Slag Pit FABRIC - SEAMLESS POLYESTER
Ladle Furnaces Building Purge NUMBER OF COMPARTMENTS - 24 |
Caster Canopy i © BAGS PER CONPARTMENT - 216
@ bestag Matﬁ?ifne.s CLOTH AREA‘;}:PE:R"'COMPARTME'N-T_ - 1926 M2
Vacuum Degasser DESIGN VOLUME - 2,277,000 M3/Hr | s4zme <5
Ladle Tearout . FILTRATION VELOCTTY .

. ; 24 Compar#ménts - 0.82 'M/Min.
_AUXILARY SYSTEMS 23 Compartments - 0.86 M/Min.
22 Compartments - 0.90 M/Min.

Ladle Preheat

Tundiﬁh:ﬁéskuTT Area

ORI R

® @
evIssTon coroL ssten
'SYSTEM CONTROLS -
Fan Current Controls : MAIN FANS -
Main Duct'.’:SPIE"é’s'lsure- Control - Four g .s:gi_;t-“i_ona'l'“—'One'iSpare
Furnace Pressure Control . g;g’gg%zﬂ/::l;i‘gg :
€ Furnace Canopy Hood " HOT GAS FANS
Fabric Filter Cleaning Control Two Ope :q:onaT-One=Sbare
305,000 M3/Hr. each
76.2 mm Hy0 at 454°C
© @
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(Water Treatment System)




_Asihidhana
Slag Coj '

I -
‘Raw'wate i Ll B0 : ' :
reservolr . - - - B | 1
: : I | indirect Cooling System J I || Thickener 1
I I !
e : |
: |_D|rect Cooling System _'_i : »i| Oil Skimmer I
I
I lc{osed loop Ceoling System ] | : Belt Filter Press | 1
b s e T e l 1
1 : Chemical Treat | |
1
I

o \/\/7 [I Scale r;emoval
—

e N R oo T e e —
__Recycle water “ == ~ 7;
. .

—.»Jl Servlbe'_wa‘le_r'_Sys:tam-—_’—»

Scale Remval

P S
: Process | %

Dil Skimmer

\.f' Waste Oil Tank

i

Recycle water ! il Skimmer !

SCALE PIT

Waste Oil Tank

Belt Fiéter_]ﬁess- 1

Recycle water

) \ Sludge Cake
#l ‘ Disposal Process



Riak, 3 Strip Caster Secondary Spray Cooling |
ol 2o v | Flow:3,125.0 GPM (710.0 M9 H)
: } Press : 206.0 PSIG (14.0 Bar)

H.S.M. 4. Bar System . ! X
Flow : 13,242.0 GPM (3,010.0 M¥/ Hr) ;2&5@%%%&,?;?33 r,\‘nda,c}ﬁfnmg I
Press : 67.0 PSIG (4.5 Bar) o :

H.S.M. 12.5 Bar System
Flow : 19,457.0 GPM (4,422.0 M% Hr)

Interceptor Pit 300
Press : 184.0 PSIG (12.5 Bar) e '

System 5 Ceoiler1,2 / H.S.M. Laminar |

Cross Strip Flushing Hot Well708

615/3 616/4

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

Blow Down From System1,3 I

Interceptor Pit 300 '

Hot Well 708 '




