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Development of High-Efficiency Energy-Saving Combustion System

DINCS

Yuki KAMIYA

Synopsis

In this paper, we introduce DINCS, a high-efficiency combustion system for radiant tubes jointly developed by Daido Steel Co.,
Ltd. and Saint Gobain Co., Ltd., France (formerly SpinWorks Co., Ltd., U.S.A.). DINCS was developed to reduce CO, emissions,
to address environmental problems. Reduction of CO, emissions through reduction of consumed fuel is an important issue for

industrial furnaces. The regenerative burner system can be cited as a representative example of existing energy-conservation
initiatives. However, while the regenerative burner system is expected to have a large energy-saving effect, it has many problems,
such as high initial cost and high maintenance load. On the contrary, the development concept of DINCS is that it should

have high energy-saving performance, but small maintenance load and easy introduction. These are realized by using silicon

carbide with high thermal conductivity and thermal shock resistance, a complicated shape made by 3D printing, and a simple
system configuration similar to the conventional system. As a result of verification using actual production equipment, energy

conservation of about 10 % could be realized.
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Fig. 1. Perculator® System.

Fig. 2. Perculator® photograph.
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n: Efficiency of system %
Qc: Combustion rate of burner J/h
Qn: Net heat quantity J/h

Qe: Sensible heat of exhaust gas J/h
Eq. 1. Efficiency of system.
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ns
O: Energy saving rate %
ns: Efficiency of energy saving system %
nb: Efficiency of basic system %

Eq. 2. Energy saving rate.
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Fig. 3. DINCS configuration.
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Fig. 4. High-radiance material photograph.
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Fig. 5. High-efficiency heat exchanger structure.

Fig. 6. High-efficiency heat exchanger photograph.
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High compatibility

Fig. 7. System compatibility.
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Fig. 10. Furnace temperature “C — Preheat air temperature °C .
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