Lecture 12

Reverberatory furnace

A furnace or kiln in which the material under treatment is heated indirectly by means of a
flame deflected downward from the roof. Reverberatory furnaces are used in opper, tin, and
nickel production, in the production of certain concretes and cements, and in aluminum.
Reverberatory furnaces heat the metal to melting temperatures with direct fired wall-mounted
burners. The primary mode of heat transfer is through radiation from the refractory brick
walls to the metal, but convective heat transfer also provides additional heating from the
burner to the metal. The advantages provided by reverberatory melters is the high volume
processing rate, and low operating and maintenance costs. The disadvantages of the
reverberatory melters are the high metal oxidation rates, low efficiencies, and large floor
space requirements. A schematic of Reverberatory furnace is shown in_Figure 15
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Figure 15: Schematic of a Reverberatory Furnace

Induction furnace

Induction heating is a heating method. The heating by the induction method occurs when an
electrically conductive material is placed in a varying magnetic field. Induction heating is a
rapid form of heating in which a current is induced directly into the part being heated.
Induction heating is a non-contact form of heating.

The heating system in an induction furnace includes:

1. Induction heating power supply,



2. Induction heating coil,
3. Water-cooling source, which cools the coil and several internal components inside the
power supply.

The induction heating power supply sends alternating current through the induction coil,
which generates a magnetic field. Induction furnaces work on the principle of a transformer.
An alternative electromagnetic field induces eddy currents in the metal which converts the
electric energy to heat without any physical contact between the induction coil and the work
piece. A schematic diagram of induction furnace is shown in_Figure 16. The furnace contains
a crucible surrounded by a water cooled copper coil. The coil is called primary coil to which
a high frequency current is supplied. By induction secondary currents, called eddy currents
are produced in the crucible. High temperature can be obtained by this method. Induction
furnaces are of two types: cored furnace and coreless furnace. Cored furnaces are used almost
exclusively as holding furnaces. In cored furnace the electromagnetic field heats the metal
between two coils. Coreless furnaces heat the metal via an external primary coil.
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Figure 16: Schematic of a Induction Furnace

Advantages of Induction Furnace

« Induction heating is a clean form of heating

« High rate of melting or high melting efficiency

o Alloyed steels can be melted without any loss of alloying elements
« Controllable and localized heating

Disadvantages of Induction Furnace

e High capital cost of the equipment
« High operating cost



