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STUDY OF COKE OVEN GAS FLAMES
(Under lkg/cm® Gauge Pressure’ -

T Ya,mauckz cmd T Ikeda

Synopsis: A

The combustion method has an important effect upon-the efficieney of-heating and melt-
ing operation, especially the practice of open hearth furnaces is seriously influenced by
it. :

Formerly the mixed combustion of low-pressure coke-oven-gas and liquid fuel had been
used, and the authors, making research_on a better combustion method, reached to the
conclusion after some experiments that high- -pressure coke-oven-gas flame would be more
advantageous for melting operation, and this high-pressure coke-ovén-gas combustion was
put into practice. .

The authors studied on the relation between flame length, temperature, pressure and a mel-
ting test with the high-pressure coke-oven-gas (about 1kg/cm?) in the model open hearth

furnace.
The results obtained were as follows.

i) Actual velocity (Va) reached constant value at’ about 1kg/cm? burner pressure.
ii) The higher the burner pressnre, the longer the flame length.
iii) Average flame temperature was corresponding to the burner pressure.-

iv)

At about 0°7kg/cm? burner pressure, cutting effect becomes stronger.

v) Momentum flux was saturated with the 50mmd burner at 4000Nm?3/h. -
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Table 1. Characteristics of coke oven gas.
CO; C.H; 0, cO CH. H, N, Calorie’ Density
B ' A KCal/Nm?® kg /Nm?
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Fig. 1. Section of a modé] open hearth
furnace.
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Fig. 3. Details of the burner tip.
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P: Pressure at the burner tip
Va: Actual gas velocity at the burner tip
Fig. 4. P—Va :
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L: Flame length

8: Length of non-combustibles
part of flame

D: Diamete of burner

"Fig. 5. Flame length vs Va
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Vn: Gas velocity converted to normal
state at the burner tip
Re: Reynolds number at the burner tip

Fig. 6. Flame length vs Vx and
Reynolds number
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Fig. 5. Relation between flame

temperature and P.

t-r'é“ Va @ié:'m EITKIBIRE A5 ST B DI, 18
@k%*@ﬁkféﬁAmwb,%%mzwxmﬁﬁm
LK X CEFEEESE LY, o Va Ok L3
WESK EOREa—BREIND 2D EEbNE. B
400~-500



1022

& & WM. FEaeg FuB

:‘
¢l

mlém " iL\‘ [€2]
8 &

e
8

: &

= flame_to
=
5

x
a
y o
Y=3.3x+947 FE
X

HEN

Vi) . - v
60 81 L3 /W KD M0 1S3 Z3 24
— (Fh @

=090 %"

Fig. 10. Relation between flame temperature
and (L-8)D - - ’

mmHg S ETRARYZEIMIA SNz, Paska <

BB &, Va i—FE DT a— s 2 H AR

BT OTHBH, COBE Va pid B ULNREET
» 3P HZEREOBEBEBINKED TIRDEBERE FRIZA
FLTS, BORIMVEINT 3 &3 VERITEED
EEULTHEY, CIBOEEN Va DBERIHEDT
BETNB T EMS FUREVED.
4) - KIBOFBRIMEIZ DN T

= F —EREA B DR OTARDZE(L 2 Photo 1
RS . PR 0°7kg/cm? TEMPHEES &8 DN
HEO/NS VT — 7 27N

1R O MO

Va m/s=52

=67

=102

=188

=244

- =253

Photo. 1. Effect of gas pressure on. flame
length. Nozzle dia. 5°5mm

AW Photo t (a) IWRTHCESIED, CHIF
ORFABECERREEZZITL T, SEzUE
IR 2 HII S A ENIT S O RFIRE P& LIES L
Eani,

5) #WERBTONT .
BRHFT L), SARPFSBERTHBERA B2
7. AERITIZET] Lkg/em?® DA L 6'2kg/em? T
DWTHT DN, BiEDBREIZZ ORI HE»EI Lic &
STHY, BED— I 2FEH R ZED TEEIEE A
SVEMEON. KBS SE 2 Photo 2 1TRT. T
DEBIZHRIZEE 2 — & 2 FH 2 DY PIHES~ O S
DRFEBEZRLUTH ), EROVFEEECR TEAR
MOEBIMmDTHEHTH S EELON5.

- %

Photo. 2. Photograph shows
cutting effect.
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THE ELECTRICAL CONDUCTIVITY OF MOLTEN SLAGS
- CONTAINING TITANIUM—OXIDE (II)

(FeO-TiO; System)

Synopsis:

Kazumi Mori

A method suitable to measure electrical conductivity of molten slags in the nitrogen
atmosphere at temperature as high as 1450°C, using pure iron as the crucible and the ele-:

ctrode, was described.

In order to eliminate leads resistance the ‘“four-terminal method’’ was .

applied. By this method the electrical conduchmty of the FeO-TiO; system was measured

in the temperature range of 1450~1200°C.

The specific electrical ¢onductivity was 30~3002-lcm-!,
with the conductivity of ordinary ionic conductors.

which was very high as compared
The change of conductivity with

temperature in molten state was very small. For the range of high TiO, contents in the con-
‘ductivity- temperature curve an anomalous change appeared in the neighbourhood of the.
solidifying temperature, which was peculiar to the slags of high TiO, contents.

Though conductivities could not be measured in the continuous range of composition
owing to the high melting point, it was shown that the conductivity decreased with increase
of TiO: in the range of TiO. contents less than about 40 molgs, beyond which the conduc-

tivity increased with enhancement of TiO,,

Both FeO and TiO, are semi-conductors and a semilar mechanism of semi-conduction might
In the range of low TiO, contents the high
conductivity was ascribed to semi-conduction concerning Fe ions, while at the high TiO:
contents the main part in conduction was played by electrons belonging to Ti ions.

The probable forms of ions are presumed to be Fe++, Tit+* and O--, contrary to TiO.¢-

be predominant in the FeO-TiO; system.

and TiOz2~ as assumed by O.A. Esin etc,
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