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AERODYNAMIC CONSTITUTION OF OPEN-HEARTH 'FURNACE (IT)
| (FEATURES OF FLOW IN TYPICAL DESIGNS)
Hidefumi A. Hasimoto

Synopsis:

Flow patterns in semi-Venturi, Maerz and the single air-uptake design with the single oil
burner were studied by means of water models.

Essential flow pattern in the furnace chamber seems to be same in any design. Almost
whole central cross-section of chamber is covered with a pair of (JL-shaped) vortices
flowing, as Halliday and Philip pointed out in gas-fired Maerz design, upwards along the
back and front walls, inwards along the ceiling and downwards at the center of the
furnace. »

In the vertical section along the furnace center line, the flow forms a large recirculation,.
as Halliday and Philip showed in gas-fired semi-Venturi design. The lower part of this
recirculation consists of the main furnace flow and the upper part a return flow under the
ceiling.

The return flow runs against the new air flow under the incoming end of the ceiling and
makes the air flow down toward the burner jet to promote mixing of fuel and air.

Differences of flow patterns among these designs exist in the mechanism of mixing at the
incoming end. Double air-uptakes, producing JL-shaped air flow, promote mixing at the
upper surface of the burmer jet. The sigle air-uptake adds mixing under the burner jet.

The fact suggests the fitness of single air-uptake design to the oil fired open-hearth furnace.

1. &

EEOEIREFEORN 2 K313 5 &, B xuEdl
(single air-uptake design) &#HKEHI(double air-
uptake design) &ic2g . #EF T 12 D H(knucle)
%§o7. Semi-Venturi T & 7 5

- 3 2 2a - an L SRS L2 o LTSNS N LI
ggvujju gauu LR EBL AL CTavCavy o7 Jvax

NoF oo YEL - XTI EWEERT B .

e b OFROBLZRD, Ch2BELTRLAHE
B9 b OGBS UABFOTIL L A)~NeE e
MRS N B NX L ETHD- COEWEL DT, &
SRENER » RIF & WL 0 0PI IS 5 i Ok
HeFELIHLI.

REFU: 50~70 t OEFOPIRRZERZ 1/25 O~FHERIT,
AT 5 T LD TIEDN. IR TR
EPEBOKEEN, V4 2 VARIISROERCIE
IR 12300, ZESHE 7400 (JFFRER T) RRBETAR D72 -

)

T 75ty Maerz

II. ~yFa2YRBRAKN

—oOEIFDEA! (Fig. 1, Fig. 2) BB 6h 12,
— (MF-3) 12 K v w2z T2 FiF(lower fur—
nace) » b KEIC E 3 BEISEE O SWE THMEERH-
T SGEMM T 6, fBD—D (MF-5)X F v 7/

7 e £ 20 3ttt 2T He it i Iﬁf\-rl—h AT R
SV N AW VOB s s N | VS RYY s

1. % @ s

C DFRNTH LSS L  REHS L DLRTALLDS
L OBOUSED FIFEE T, S0l% 55 2R3 s
<, CHMEEE (throat) I T—D2OREWIT/Z DT
V3. g (furnace chamber) # Cl3FE A RICEAT
Is—OYT & D TN IR EIREER b ) RHFFLIED
WU DOBEICH S A XERTH 5 - PR TREE

BSOSO

2. FHEOWN

* R 31 £ 4 BRKEHASRC 4_5’%%
* AR, AR

— 10 —

B



TR o AR hgntER (1)

1103

— 676 ———H i
— e 3% |
5 Yy P
o~ ' wi— VPt or— 25—
R . i o | Sesl-
P . '_T_l X P
a 51 0
-] ———— -
B
@) 1T O EIH]
i L]
“J MODEL
MF-3
Fig. 1. Model (MF-3) of semi-Venturi
*  design furnace.
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Fig. 2. Model (MF-5) of semi-Venturi
design furnace with dog-house.
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_ Fig. 5. Model (MF-2A) of Maerz design
furnace, and (MF-2B,2C) of the single
air-uptake design furnaces.
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IMPROVEMENTS OF OPERATION BY REMODELLING
OF THE TRIPLE-FIRED INGOT-REHEATING FURNACE

Takehiko Otsuka, Haruo Matsumoto and Daiji Yoshinars

Synopsis:

Summarized are the details of remodelling a triple-fired furnace which heats ingots of
400mm square or larger, together with the improvements obtained and the further problems

t6 be overcome.

zone, changing skid pipe construction, introduction of automatic control and etc.

The remodelling consisted mainly of increasing space of the bottom-heating

Through

which reduced slag accumulation, less temperature gradient within an ingot and improved

> thermal efficiency have been realized.

Actual operation of the furnace have indicated the following points as a clue to further

improvements:

(1) Number of supports of skid should be kept to a minimum "and width of the skid .
should be taken as w1de as possxble SO that the ingots might sufﬁc1ent1y heated from the

bottom side.

(2) Space of bottom Leating zone should be large enough giving heat release of approxi-
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