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AERODYNAMIC CONSTITUTION OF OPEN-HEARTH FURNACE (V)
(Functions of the Air-Uptake)
Hidefumi A. Hasimoto

Synopsis:

The air-uptake not only connects the lower furnace with the upper furnace but also deter-
mines, in concert with the furnace head, the combustion in the furnace chamber by compo-
sing the type of air flow for the burner jet. The furnace head must be arranged from this
point of view. _ '

The uptake flow is apt to be strongér in the pit-side than in the charging-side. Generally,
the double air-uptake causes the unbalanced air flow and the deformed mixing situations.
The single air-uptake is preferable for oil-fired open-hearth furnaces as it promotes air
mixing under the burner jet. )

Model studies on the dimensions of the air-uptake in a single air-uptake design explained
followings: . '

(1) The uptake width shall be 50~60% of the chamber width, and it is securer to adopt
50%.

(2) The uptake length shall be one-third of the chamber width.

(3) The uptake width of the central uptake design shall be four-sevenths of the head
width, while they are equal in the spread uptake design.
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Fig. 1. Uptake flow in a double air-uptake
model, (MF-2A). '

(a) Spread type (MF-4) (b) Central type (MF-6E)
Fig. 2. Uptake flows in single air-uptake
models.
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(a) Double uptake design (MF-2A)
(b) Singls uptake design (MF-2R)

Fig. 3. Mixing contours at the shoulder base. -
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(a) Spread type (MF-6)
Fig. 4.

(b) Central type (MF-6E)
Mixing contours in the single
uptake models.
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Fig. 5. Change of flow by the  width of the
air-uptake, (MF-6B).
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Fig. 7. Flow patterns in the models
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(Functmns of the Furnace Head)

Syonpsis:

‘Hidefumi A. Hasimoto .

The furnace head. is the portion between a furnace end and a throat, and its type gives

the name of a design.
of the burner jet and air-uptakes.

It highly affects on the combustion in concert with the constitutions

Model studies on the furnace head revealed followings: .

(1) The furnace chamber preferably shall- be divided into two spaces balanced each
other in front and back by the center line of the furnace head.

(2) The standard dimensions of the single air-uptake furnace are given by following

formulae.

For the spread uptake type
Width : b=B'/2
Length : [=B'/2
Height : G=6B'/14"5
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For the central uptake type -

Width : b,=0°88 B'

Length : [,=0°88 B'

Height : G=6B'/14*5
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