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AERODYNAMIC CONSTITUTION OF OPEN—HEARTH FURNACE (IV)

(Functlons of the Furnace Chamber) I

Synopsm

The furnace chamber of- the open ‘hearth furnace is the place where combustlon and heat

quefum'z, A. Haszmoto '

transfer is performed. The flow in-that portion determines the performance of combustion

and heat transfer.
mto it.

The burner jet induces vortices which enclose and squeeze the air flow

In the entrance of the chamber, vortex A takes place between the ]et and bath, vortices

B occupy the spaces both the ‘front and back sides of the jet,

and vortex C comes of the

return flow under the ceiling and occupies. the space between the ceiling and the jet. The
burner jet splashes on the bath and runs up the walls towards the roof, in this way vortices
D-come into being and they link with the vortex C by way of the return flow.

Model studies on the furnace chamber to get the rational chamber flow explained the follow-

ing pomts

(1) The chamber spaces should be balanced in front and back of the burner hne, there-
fore the distances of the walls from the burner line should be nearly equal.

(2) The shoulder angle (8) should be 40~60°, and its standard is 53°.
(3) The height of the main roof should be 37~559%, of the chamber width.:

Its standard is‘

469,, and the smaller ratio will be applied to the larger furnace.
~ (4) ‘The length of the chamber is not greater than 3 chamber w1dths, the bath length is
- about 2'6 chamber widths and about 3 bath widths.
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Fig. 1. Mechanism of the air-fuel mixing.
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Actual flow in a cold fﬁrnace,

Fig. 2.
showing return flow and vortices. -
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Fig. 3. Symbols for the dimensions of the
upper furnace.
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Improvement of mixing by the
cornerless back wall.

BEETE OEAHIFREEIC L E T H 5957 D LRI
B DOTIDSNEMEIE S DTHRED B L AP
T L H T RETHB. TOT LRATEECDNT
EDDCELTBLE
IRIBEE S X R OED SHFELL ETh B.
Bk, TOXIITFEARPEIBT S C ik > TR
DI DEMHB AP DT ELFBA S T LIZFRD THEE
CHTHOTII DI A RS SN 5 IR Y
L. HOMERETE.O L 3smm DOE%2/RT .

2) o - _

FEofFiAhe2Enm B LHT5Ex 20N
B¥aH (B) 13, PROWMMES & U HERIhE DEID
7o OIS 2 %18 L CERAITIRFH O 8 %l TR L
¢ 4 oifilic i X, LIz o TlidiFEhmes%
s h. : B .
Bzo-‘gg B! (2)
am . R

B (shoulder) MEX (e)- MHARE (6) DV
D ARIESEEOTRS X CTEREGICEE L, B
OEERPKICT 3 & X IBHRRICE 3BEVHEL, /M
T3 EXRFREOHAR X12T. LItWDOTIDRSD

(a) Original,
Fig. 4.

— 15 —



630 % & M BA3E B 6 B

= /23 =064+

MODEL  MF-6

Fig. 5. Single air-uptake model (MF-6).
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Fig. 7. Change of flow by shoulder angle,
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Fig. 8. Mixing contours at the shoulder-

"base, (MF-6C), @ =40° .
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Fig. 10. Mixing contours at the
shoulder-base, (MF-4B), H=55mm.
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CUPOLA EXHAUSTG GAS ANALYSIS METHOD

Toshihiko Shimomura and Masato Yamamoto -

Synopsis:

The authors analysed the exhaust gas from cupola for rationalizatién of ‘cupola operation,
and also for the purpose of getting a high-strength cast iron of constant composition which are
desired. For such kind of gas analysis, hitherto, the chemical method, such as the Orsat or
Hemple gas analysis equipment had wholly been adopted. But later the physical method
to examine CO,; quantity by measuring electric conductivity or specific gravity of CO; in
exhaust gas has mostly been used. This physical method can be carried out automatically
but it is subject to lack in exactness by the influence of other kind of gases than CO..

It was found that when the Orsat analysis equipment was used jointly with the CO; meter of
electric-conductivity type for the calibration of its meter, the absolute value of CO. was not
obtained unless they paid special attention to CO; absorbent and the absorption pipet for Orsat
method. Especially in case of continuous - measurement other combustion anal}ysis method
must be adopted at the same time. S ' o .

The authors made determination of not only CO,, O, and CO but H, & CH, also, by the
precise analysis equipment, arnd also closely analysed each of H;S and SO. by another
chemical method for the purpose of getting the reference data for the " performance test of
- CO; meter.

Regarding the above mentmned matters, all are carried out by way of test in the labora-
tory, but as a result of practlcal operation of an absoptlon sem1 -automatic COz meter manu-
factured for trial which had been cleared away from any error of meter method and any :
trouble with Orsat method, it was found that this meter was simple both in construction and
operation and with it one could measure speedily. Therefore the authors are using this
meter at present. ) N ‘
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