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Development of Blast Furnace Gas Dry Cleaning System

Takeji Asal, Ken MOCHIZUKI, Takeshi YOKOIL

Toshihisa FUTTWARA Yoshiyuki ONO, and Tadashi TARAWA

Synopsis :

Recently, top gas pressure recovery turbine units have been installed in most steelmaking plants for en—
ergy saving purpose. In Kokura steel works, a wet axial flow turbine was installed at No. 2BF in March,
1979. This unit has been working satisfactorily and consuming less energy. Furthermore a development
was made on the Blast-furnace Gas Dry Cleaning System (BDC) and the wet axial flow turbine was recon—
structed. After the small bagfilter test and several other kinds of tests at the pilot BDC unit on the same
scale as the new commercial unit, the BDC unit was installed at No. 2BF in Kokura steel works in March,
1982. This unit is working satisfactorily. At the same time the wet axial flow turbine was converted
to the dry axial flow turbine. This system resulted in the power increase of about 45%, compared with

the conventional one.
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Table 1. Comparison of cleaning method.
Dry EP Multi Cyclone Sand filter Bag filter
Precipitati ffici
(1) “f&‘t?c',"ﬁu;)'c'cmy 10 mg/Nm? 20~30 mg/Nm? 5~30 mg/Nm? <10 mg/Nm?
( 2) Pressure drop 30~60 mmAq 1000~1400 mmAq 400~600 mmAq 200 mmAq
( 38) Heat resistance <400C <400C <350C <250°C
( 4) Maintenance poor good poor good
Cost of plant . . .
(5> os( ° goa()?) m? class) high middle middle low
(6) Problems Precipitation efficiency | Precipitation efficiency is | There are some problems | Heat resistance is low and
changes for the worse | poor and pressure dropis | about high pressure seal- | gas temperature control
with gas temperature and | great ing and maintenance 1S necessary
gas volume variations
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Table 2. Specification of the pilot BDC unit.

Items Specification

(1) BF-gas flow rate 65 500 Nm3/h

(2) Bag chamber 3.5 m¢x 20 mH X 2 chambers

( 3) Bag filter 300 mmg X 10 mH X 46 bags/chamber

(4) Water spray nozzle return-type 25 nozzles
Pressure 35 kg/cm?

flow rate 36.5t/h

(5) Gas heating burner heating from gas temp<60°C

Photo. 1. Pilot BDC unit.
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Table 3. Results of dust measurements (JIS Z
8808).

Dust content in mg/Nm?3

Date Performance
Inlet gas Clean gas factor
5240.8 1.7 3083
5759.6 1.2 4799
4. 9.1980 4956. 8 2.0 2477
av.5319.1 av. 1.6 3323
4602.5 1.3 3539
4175.9 1.0 4175
1.11. 1980 5121. 3 1.3 3938
av.5633. 2 av.1. 2 3860

Removal efficiency%
(100— Removal efficiency%)

Reference : Performance factor of typical cleaner
Venturi scrubber : 300 to 400
Elect. precipitator : 100 to 300
Conventional bag: 1000

Performance factor=
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Fig. 3. BF-gas temp control system.
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Fig. 5. Simulation results as to blow off II.

— 40 —



A4

EIE A AERGEREOME 2105

Mg AL, KREORBEXRD S REERED
—2k LTHZ, flflE, Zetomns» bR L
HEEE LK.

3-3.6 REEEBHIEXIK

EE RN, KNSR, S LTI, PIHE
EAMETL, 2277 4 va R THEEREIRIBZ &
MHD. toOFEE LT, BDC A DI rEEsms» boD
EiE s A LERPBREAT S EE R L.

PREESRY, A wmy b= —, BIRAS—F-RUOE
A—F—THEIh, BBEK BEWEXEOEEELH
2T\ 5.

Table 412, BREEROFERMBE % RT.

ks, ETS v PRBWTIE, EMYBLT, A
EEH BDC AN TTFRORENHREIhNE, REE
BAETHD, SEOEMICITYHERE Lieets L
7.

<BDC AOEF> <BDC AnBEREEHFAHE>

(kg/cm?) °G
0~1.0 > 50
1.0~2.0 59
2.0~3.0 — 65

4. X # 5 &

RAmy TS UMEXB, BADRB R TV, X
iF, BIF7 A FERIE LRI

shi, FEOX M BDC OREAIE L 1982 £ 3
B, FBHEEhw AT,

Table 4. Results of mixing gas ratio (in Nm3/h).

LPG BFG Air
Pilot Burner 1 — 32
Aux Burner 12 — 330
Main Burner — 720 361
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Table 5. Specifications of the commercial unit.

ftems

Specilications

(1) BF-gas flow rate

58 325 Nm?%h. cham. X4 cham. =233 300 Nm3/h

(2) Type

Inside filtering, Back washing dust removal

(3) Bags

Heat resistance, Hard combustible special reinforcement
Size : 306 mm diax 10 m length
Temperating : 204°C for continuous use
270°C for momentary use (total 20 h)
Element : Vertical cylindrical chamber frabricated construction
¢ 3500 mm dia contained for 46 bags

( 4) Guarantce terms

Dust concentration in cleaned gas
Total pressure loss
Durability of bags under correct use :

: 3mg/Nm? max.
: 250 mmAqQ max.
over 2.0 years

(5) Associated- equipments

A. Gas temperature controller with water mist sprayer
B. Dust discharger (Automatic or manual system)

Table 6. Effect of commercial BDC unit.
Items Unit | Conventional unit | Commercial BDC unit
Products 4 3400 3400
Blast Fuma:|Blast Volume N 2700 2700
ce Operation Blast Temperature °c 1130 1130
Blast Moisture it 30 30
Coke Ratio kg, 485 485
Top gas Pressure K et 1.80 1.80
Top gas Temperature | ‘¢ 120 120
Intet gas Volume DryNese 233300 233300
TRT Inlet gas Pressure |Mez 1.45 (6 0.29)
Operation Rate of Operation *h 91.2 91. 2
Inlet gas Temperature [ ‘c 46 (® 54)
Generating Power Kw 4081 [5813)@ 1732)
E‘;:L:‘ncg Electricity Comsumption| kw 460 [[90]ie 370
BDC {FA#%I12, A—EFEELG TR TRT  BiixidTuvb.
AOHFABREM 46°C v 100°C 1z, TRT ApHa 5-3 HBEE
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