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Supply System of Mixed Gases by the Use of Combustion Equivalent Method
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As a part of the energy saving activities at Kawasaki Steel's Mizushima Works, a mixed gas supply system

based on the combustion equivalent (i.e. Aol equivalent) method, has been established in order to make effec-

tive use of by-product gases, especially LD-gas.

In the system based on the Aol equivalent method, many kinds of by-product gases are mixed and supplied

with the values of Ao/v/¥ of the mixed gases made to be equal. Ao is the theoretical combustion air quantity and

7 is the gas density. By applying this system the mixed gases can be burnt with the highest efficiency without

changing the air ratio, even if the mixing ratios of the mixed gases are changed. Adoption of this system in-

creases the recovered quantity of LD-gas by about 15% and greatly serves to make the supply and demand

adjustment of the by-product gases run more smoothly.

This paper describes the changes made in the mixed gas supply equipment in the Works and the basic con-

cept of the mixed gas supply system based on the Aol equivalent method.
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Table 1 Characteristics of by-product gases in iron and steel making

BFG COG LIG C-0i1l
Calorific value {keal/Nm?, kg) 720 4 600 1940 10 420
Theoretical combustion air quantity {Nm*/10%cal } 0.802 1.025 0.784 1.046
Theoretial combustion waste gas qu;n_lity {Nm?/10%kcal ) 2.018 0.511 i.123 1.110
Theeretical combustion waste gas temprature (°C) 1257 2153 2030 2250
Theoretical combustion efficiency (C-0il 1 100) (%) 88 99 o8 100




Vol. 14 No. 4 BB SRAN SN & SRl G A A AR T . 497

BIG {M30G)

M23G)

Yy
H

COG Y\ o~ (M20G)
=

¢
|$ EB @)
1 LDG 2LD(“
g QPJ

{(a} Before Ayl equivalent method applied

1LDG (1-M26G)
Lrg @&
é —I (w-r) (Bi-M) (T/F) (M-F)

BFG_ . {
BFG (M270C)
-_————

COG Y~ (M23G)

b &

COG
2-LDhG (2-M26C)
) After Al equivalent method applied
% . Qil combustien furnace
2P No, 2 plate mill Bi'M Billet mill
5i Sinter plant H:T Heat treatment furnace

1-5-F | No.1 soaking pit B-M | Bar mill
2-S:F No. 2 soaking pit M. F Medium-flange beam mill
C-H Central hoiler W-E Welding electrode plant
D-S Exhaust gas desulfurization plant C/T Casting/ Forging shop
H-M Hot strip mill R:B Rolling boiler
R'M Rod mill C-A Cold annealing furnace
W-F Wide-flange heam milt 1-P No. 1 plate mill
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Table 2 Comparison of Al and W-I equivalent method

Basic gas Mixing ratio®! H (keal/Nm?) y [kg/Nm?) Ag [Nm3/Nm?) Wl Ayl
M23G 0.5874 2278 0.99086 2.2338 22885 2.244
Errors in
Mixed gas | System ?i]:sﬂl Hikcal/Rm?®) | y(kg/Nm?) | Ap(Nm? /Nm?) Flow rate*? | Comgustion*? | Air quantity*?
(%) heat (%) (%)
M27G Wl 0.9248 2762 1.4563 2.7828 +21.2 0 —27
[LPG+BFG) Ayl 0.9274 2691 1.4532 2.7058 +21.1 - +2.5 0
M26G W1 0.7293 2423 11211 2.1926 +6.4 0 -84
{COG+L.DG) Ayl 0.6859 2544 1.0814 2.3335 +4.5 —6.5 0

*! Mixing ratic M27G: BFG/(LPG+BFG), M26G .1 LDGACOG+LDG), M23G:BFG,/(COG+BFG)

»2
%3

%4

Errors in flow rate [(Apparent flow ratio-Real flow rate}/Real flow rate]> 100
Errors in combustion heat [(Apparent combustion heat— Real combustion heat)/Real combustion heat | 100

Errors in air quantity [{Observed air quantity —Air guantity required}/Air quantity required]x 100
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