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OPEN HEARTH FURNACE OPERATION BY THE
COLD COKE OVEN GAS UNDER HIGH PRESSURE

Synopsis:

I -Muv;ata M. Maeda and K, Kumai

The open hearth furnace of Muroran Works was originally designed as of the’ Frxednch

Type using mixed gas as fuel.

But after the end of Warl they were remodelled to the

burner type, as required by the fuel situations at that time and the technical studies.
There after those furnaces have beeen using both cold coke-oven-gas and liquid fuel up

to the present
pressure into the operation.

time, during which period 1ntroducmg the use of coke-oven-gas under high

* Various studies have been made on the method of utilizing this fuel.

“This report outlines, the situation when operation using low pressure gas was altered to
do with high pressure gas, the study on the operating method in using high pressure gas
as well as a few problems of the open hearth furnace using high pressure gas.
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Table.1." Dimensions of the remodelled
furnaces.
NominalA capagity 150 t
Actual capacity 200 t. approx.
Ny Length X width 14*4m X 4°*5m
Hearth Overall area’ 64°-83m?
)
‘Maximum bath depth ( 0°9m -
. Throat area 5°88m?
Uptake area 8°75m?
: ‘Length | 6°02m
Gas regenerator Width 2°46 m
(old) Height | - 8*7m
Volume| 122+14m?3
Length | 6°92m
. Width 328 m
Air rege'nerator Height | 87 m
Volume| 160°65m3
Number of reversing valve 2% 2 units
Type of reversing ‘valve Forter

Sketches of furnace proper, port

- and uptake.
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Table 2. Combustion standard (1953)
From beginning| Melting and
-iof cold charge | refinning
- {to hot metal periods
Coke-oven-gas | 4,000 | m3/h 2,000 m%h
Fuel oil - : 0 I/h 400~600 I/h
Compressed air | 1,000 m3/h 600 - m3/h
Pearicl:_ent excess o 209% ' 5 g

(Coke-oven-gas 4,000 kcal/mi*:Fueloil 10, 000 keal/l)
E BB TR, SR ER— X1
—4cmcvc->%ﬂﬁ?
THCE LIRS, i AEEF S OTEEZONT m,
THI WA EIN TS, ‘
ELWRF%rk@VﬁﬁbTm6¥K%%ib,x
FHADMIZ N T,  SBEMEES % 1000mY/h s
FAT2UEPHHEVIEELORE @I, 3L O
BHCHRE h B D54, %ﬁﬁﬁ LI LITTH
A EQRAOEELMRT 5 O & $HEIN, TP
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Table 3. Comparison of low & high gas pressure operations. o
: N e . . ‘Steel- J _%coke—o;ren.'géé= “Brick
Periods . rgtlfo making ﬁf,gdriie‘ Egﬁl consSump-lcajories in- fuel| consump-
‘ N \ time : consumption | tion’
| Jul.~Sept. 1552 | 45-09[10°,05' |17380t/h |1147 % 103 Kcal/t| — 46 8 kg /t
Low pressure | Oct.~Dec.’ 1952 5877 {10 ,43 [16*3507 1165 4 5789, 296 #
operation® Jan.~Mar. 1953 | 59-1#[117,35 [15°000# 1236 = # _46°57 28°5 #
- Apr.~June.1953 5887 (11 ,02 {16-0007% 1177 4 58*37 29°0 #
Jul.~Sept. 1953 | 59077 |9 |45 |i8*650# |1006 ” 7467 3276
High pressure [ Oct.~Dec. 1953 | 64*6#| 9 ,25 |18*700% 971~ # 7337 248 #
operation Jan.~Mar., 1954 | &5°3# (9 ,31 |18-6007% 978 7 . 6987 . 339 #
' Apr.~June.1954 | 64°67| 9 50 [18°5007 | 862 y 68707 "11°0 #

*. Including the heai} data of open-hearth furnaces when using heavy oil alone.
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IV. BEHARAEHFFICEITS 2,3 OME

B A &0 D MEESHED TR 5 BgER X/
BEBER, &5 2SHOIECEL THERSI L
Teitl, BESADHRLENS & OEIOEN 5%
BUTHINERS. |

1) ERSRAMrEE

WED—~ 7 2FELF 2 A FFREOEEDORIER2 AT,
1R OARYEA DTN L & 2T
TIRONNERTH D, BEY R 2ERT ARETiTET
BHBEERHOPRIC OV TIREEEDE S ) ThHH9,

ZOAE% Table 4 (TR, FHPIREE RHEDN

~F—28BAL T, =T TCORMTEEDEA 2472
HEOThHY, BRTERZEE lime boil DR
EOEEEAEEYA C L EEENE UTEALIL SO
TH3. EELORFITI NS, B IEIER L
13BE, MABERSASIERON LSS T B ES,
L‘f’)@é merit. factor %i'@I%@%?be@bTé&b
DTENC & 2EFDI. #ETNIE, &2 OBRBIIEE
LU e d ) TR R RER SN TV L L

ERENITAEOTHS 5. TNEETIREIUEHRGE

mﬁf“/’&iﬁ%—w%%’%ﬂ&‘)fh\év :

2) WRARERENTXS T B MRET
Table 4. Time saved per heat by oxygen

process. (1954)

Applications Time saved

9 mn

237

217
Total 53#

Combustion k '
Melting |
Bessemerizing

Ref: 1. Oxygen consumption= {5m3/t
2. Tap-to-tap time without using
Os=10°30" \;
3. Fuel equivalent of O;=2'5X 10¢ kcal/m?
(1955)
4. Iron ore equivalent of O,=4°54kg/m?
(1955)

0~ AR AT B ERRIE LTI, B
W T ABEZTO C/H OEDKXLLS S DIREDTE
LB DTHBENDCLIRIELE S5 NTW 5 FiTh
3. COBE DTS, FEREML D WERARERD
Hhs—BFEE E L TED T3 3 oLl
3. 2 —ABOEIEHE CEMBEDS O L OFEAX
&= s Table 5 1079, '

Table 5. Effect of fuel oil properties upon
’ steelmaking time.

Z

' Mean steelmak-

i
Fuel oils ing time i Periods used
High C/H oil ! 10°43' | June 1954
C-oil ‘ 10°05! | June~Jul. 1954
High C/H oil | 10°06’ Mar. 1955
C-oil | 9019’ Apr. 1955
i

T b LEDEEEEEA R £ 5 BN TR
MR LT 10~50mn BEEOEERTHEL 5
CEEID S BTHS 5. ErHks MM U TRIRE
BRI BT & L CRET 5 BB EE & LT %
OHRDOK 5T ETHS 50, MFEACTT ¥ 5HE
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Table’6. Results of high pig-ratio operation.
~ Pig ratio | Steelmaking time | Productive rate | Fuel consumption 0: éonSumption
70% - - . 9°05' i~ 19+630t/h - 728 % 108 Keal/t 4°1 m3/t
827 - - . 9°38! ' - 18°575 7 732X 108 7 6°3 7
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» : Table 7. Past results
— Steel- .o %coke oven gas| ’ — . :
1954 | Pig ratio |making ng;’t%tlve f(;l:slum tion |calories in fuel cc?n?s tion Brick "
’ time : ' ptios consumption umption : consumption

Sep. 70°49, . .8°39'  22-°500t/h" 689X 10% Kcal/t 1 72°6% 72 md/t
Oct. | 70°87 | 8°49' | 22500 7 732X 108 7 7227 74 11-6kg/t
Nov. | 7017 | 8°23' | 22°780 # 743X 10% # 74747 82 #
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