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Measures for Increasing Hot Stove Heat Efficiency
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Hot stove aperation was improved and waste gas heat recovery equipment was installed to increase heat effi-

ciency of the hot stave. As a result the heat efficiency increased from the former level of 80% to 87-88%.

This paper reports some examples of measures taken which have contributed to the increase in the heat effi-

ciency as follows:
(1) Improvement in heat input method

(2) Prevention of unburmt gas occurrence

{3) High-calorilic mixed gas combustion in hot stoves with an air preheater

{4) Conlrol of temperature profile at checker chamber

(5) Installation of waste gas heat recovery equipment.
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Fig. 7 Schematic diagram of input heat patiern

Table 1 Heat balance of hot stove operation at No. 3BF of Mizushima Works

{10%kcal/h)

Heat input

Heat output

(L)Combustion heat of fuel gas 136.5 { 79.8%)

(B)Sensible heat of hot blast 146.2 { 85.5%)

(2)Sensible heat of combustion air 9.2 ( 54% || BSensible heat of waste gas 200 { 11.7%)
(@Sensible heat of cold blast 25.3 ( 14.8%) || (DHeat loss of radiation 370 2.2%)

@Heat loss 11{ 0.6%
@Total 171.0 (100.0%) || ®Total 171.0 (100.0%)

®-@

Heat efficiency of hot stove=

X100=88.6(%)
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Table 2 Caiculated effect of calorific value of mixed gas on hot stove
efficiency through a simulation model
{Calculated by 1S simulation model}

Hom T Case 1 2 3
Blast volume {Nm®/min} 5200 — —
Blast temperature N®)] 1 300 — —
Cold blast temperature e 200 — —
HS dome temperature C) 1430 — —
HS M gas calorific value {kecal /Nm®) 1080 1190 1340
HS air ratio 1.1 1.2 1.3
Alf inlet air temperature 'y 20 A A1
AH outlet air temperature C) 235 225 215
AH inlet waste gas temperature (°C) 289 28% 289
AH outlet waste gas temperature (*C) 173 169 164
AH temperature efficiency (%) 80 76 72
AH ratio of air’ waste gas vol. 0.55 0.60 .63
HS flow rate of mixed gas (Nm?/h) 133 000 120 000 106 000
HS flow rate of air {(Nm*/h) 140 000 155 000 171000
HS flow rate of waste gas (Nm','h) 255 000 258 00C 261 000
Heat recovery by air {10°keal 'h) 9 390 2910 10 400
Heat efficiency of HS (%) 83.8 84.2 84.3

AH . Air preheater
Hs » Hot stove

M gas  Mixed gas
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Table 3 Actual effect of calorific value of mixed gas on hot stove efficiency
at No. 2BF {Mizushima)

Ttem Case 1 2 3
Blast volume (Nm?/min) 5 246 5213 5168
Blast temperature [ 1300 1 300 1 300
Cold blast temperature {"C) 185 189 189
HS dome temperature "C}) 1430 1430 1430
HS M gas calorific valie {kcal/Nm®) 1100 1150 1200
HS air ratio 1.10 1.15 1.20
AH inlet air temperature (*C} 14 16 17
AH outlet air temperature rtC) 222 220 218
AH inlet waste gas temperature ("C) 214 277 276
AH outlet waste gas temperature {*C) 160 159 158
AH temperature efficiency (%) 80.0 78.2 77.8
AH ratio of air “waste gas vol. 0.57 0.58 0.60
HS flow rate of mixed gas (Nm®/h} 130 000 124 000 120 000
HS flow rate of air (Nm*/h) 148 000 149 (00 152 000
HS flow rate of waste gas (Nm?/h} 260 000 257 000 255 000
Heat efficiency of HS {%) 86,7 86.9 87.1

AH I Air preheater
HS : Hot stove
M gas  Mixed gas
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Table 4 Specification and performance of hot stove air preheater

. - . § - Mizushima Mizushima Mizushima
Chiba No.5BF(3rd a No. : , i
iba No.SBF(3rd) Chiba No.BF(lst )\ 'y ppia g No.3BTF(2nd] No.4BF{2nd)
Date of blowing-n Dct. 6, 1980 Jun. 17,1977 Mar. 20, 1979 Jun. 12,1978 | Decine
reconstruction
Date of operation of air Nov. , 1980 Jul. , 1977 Mar. , 1979 Nov. . 1978 —
preheater
Type L.jungstrom Ljungsirom Rothemishle Rothemiihle Ljungstrém
P 9414 -HRG X —725 | 27H X —850 HB.0-0.5+03C | HB.:05+03C | 27—HX—1350
S,“rf“f area for heating 6 370 7 580 7 300 7 300 16 510
air (m?)
Diameter of rotor [m) 7.5 8.46 8.0 8.0 8825
Height of | Hot side 725 550 500 500 1050
cloment Cold side - 300 300 300 300
{tnm} Total 725 850 800 800 1350
Soot blower Steam Steam Air Air Steam or air
Classification” A B A B A B A B A
. Outlet air 120000 | 87000 | 2000600 | 143000 | 165400 | 165900 | 182 200 | 204 100 | 224 300
“low rat
(NS T | nlet waste gas | 218000 | 169900 | 350000 | 284 600 | 203800 | 276400 ; 329 400 | 320400 | 376 100
Inlet air 25 20 20 33.5 25 30 25 31 25
Gas Qutlet air 216 176 202 161.4 201 201 230 218 260
temperature
C) lnlet waste gas | 260 209 250 2211 245 248 281 271 280
Outlet waste gas | 156 120 149 132.0 146 152 168 158 147
Temperature efficiency of 813 | 825 | 704 | 842 80 784 | 801 779 | 821
air side (%)
b Air 27 4 20 10 22 24 24 26 39
lo‘;‘;‘“s”“ Waste gas 20 4 65 30 28 30 28 22 53
(mmH,0) | Toeq) 47 8 85 40 50 54 52 48 92
Leak air ratia (%) 13.8 15.1 15.0 21.0 12.8 11.2 13.1 12.7 10.6
Heat recovery ratio (%) 36.5 35.3 376 32.7 36.1 38.7 36.1 9.4 4.7

Dome temperature control

inte blast furn

Two step mixing of coke oven gas

ace gas

Cascade control

+ Classification {

Hot

stove
CO gas

A Specification
B : Performance

200—300°C By-pass

BF gas

Fig. 15 Schematic diagram

) [l‘;'xhaust [.;as Stack
& 3& Xﬂ Inlet Gutlet temp.

. 150-170°C

2007 C ‘//\ﬁﬁlr preheater
3 Out]et
7 /J By-pass
Mixed gas
Air fan

of combustion air preheating system
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