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NKK has developed a new continuous melting furnace ECOARC (ecologically friendly and economical arc
furnace) which answer to reinforcement of environmental restriction and can decrease electric consumption
drastically. At ECOARC system, the target is that off-gas from shaft is heated up to 850 by using latent
heat of off-gas, and cooled down below 200 in order to decrease dioxins in the off-gas below
0.2ng-TEQ/Nm®. This time NKK has achieved the above mentioned target with 5 ton of test operation.
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Fig.4 Off-gas composition at shaft outlet
5.2
OD 0.6 0.7
(60)
CcO
Fig.5
Fig.4 Fig.4
10% CO
CO
16 1 1.0
14 J‘\ 1 0.9
12 4 0.8
= 1 0.7
+ = Co .
§ 10 Co» \ 106
£ 87 "t O 105 g
g 6 ——ob 0.4 ©
S 103
© ¢ PN L 10.2
2 o= - 10.1
(] 0.0
0 10 20 30 40 50
Time min
Fig.5 Off-gas composition at post combustion
chamber outlet
CO
(60)
NKK No.176 (2002.3) —4-

907 CO
850
5.3
200ng-TEQ/Nm3
850 200 280
53.1
850 200 Fig.6
1000
900
800
g Zgg | | — Combustion Chamber Inlet
® 500 |- ——Combustion Chamber Outlet
"é."_ 200 |- ——Cooling Chamber Outlet
E 300
,’,—’u—,—/_’\
a 200
O 100
0
SETCSTPTLELT SIS S SS

Time

Fig.6 Off-gas temperature

280
Fig.7

200
240 400ng-TEQ/NmS3

0.04 0.12ng-TEQ/Nm3
0.2ng-TEQ/Nm3
280
0.1ng-TEQ/Nm3

1ng-TEQ/Nm3

0.2ng-TEQ/N

m3



ECOARC

1000EEEEEEEEEEEEEEEEEEEEEEEEEEEE Tablel CalCUIatloncondltlon
—e—Cooling Chamber 200 - 100
100 =O=Cooling Chamber 200 Temperature -
. i - - Flow rate 360NmM3/min
£ o —4—Cooling Chamber 280 o
Z P TITITIIING G eeeoere———————— 7 CO conc. 10.4%
3 10 Combustion chamber inlet gas COz2 conc. 22.2%
'; - 0, conc. 5.0%
S 1k - H-0 conc. 6.4%
Z : N2 conc. 55.9%
o 0.1 F—— . Combustion chamber outlet gas Temperature 900
o § Cooling chamber outlet gas Temperature 180
0.01
Combustion Combustion Cooling Chamber Table 2 Calculation result of commercial plant
Chamber Inlet Chamber Outlet Outlet
Combustion Combustion Cooling Bag filter
Fig.7 DXN concentration chamber inlet | chamber outlet | chamber outlet outlet
Temperature 100 900 180 80
Flow rate 360 Nm*/min 358 Nm*/min 556 Nm*/min |1829 Nm*/min
co 10.4 % 0.0% 0.0% 0.0%
6. co, 22.4% 32.9% 20.3% 6.0 %
Concentration| O, 5.0 % 0.5% 0.3% 14.2%
’ N, 55.9 % 50.8 % 36.8 % 64.0 %
H,0 6.4% 6.7 % 42.6% 15.7 %
Combustion chamber operating condition Cooling chamber operating condition
. Fuel (LNG) 17.4 Nm°/h Water 9.5 t/h
100t/45min Air 3.2 Nm*/min
33Nm3/t
Table 1 7.
ECOARC
5.3
850 0.2ng-TEQ/Nm3
200 0.5ng-TEQ/Nm3
0.2ng-TEQ/Nm3
900
180 Table 2
1 e ECOARC)".
oD 0.7 ) ( )
NKK . No.170, pp.1-7(2000).

Cco

(LNG 17.4Nms3/h
0.13Nm3/t) Tel. 044 (322) 6248
850 E-mail address : hmizukam@lab.keihin.nkk.co.jp

1800NmM3/min
1/3

—5- NKK No0.176 (2002.3)



