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A Study on the Enhancement of Industrial Boiler by Air Flow Control
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Industrial boilers are used in numerous fields, and heat efficiency enhancement is a major topic of study. A double-pipe
boiler is a simply structured industrial boiler having a high thermal efficiency. Baffles are specially installed in the double-
pipe boiler for increasing the heating time. The baffles determine the heat efficiency of the double-pipe boiler. However, it is
theoretically difficult to design a baffle and locate its optimal position, solely by considering the fluid flow of heated air, and
the heat exchange between water and heated air. To confirm the correct positioning of baffles, fluid flow and heat transfer
simulations were conducted on the boiler. Our results showed that at some points, there was insufficient circulation of
heated air. To overcome this problem, baffles were added at these points, by referring to the simulation results. The
changing of baffles resulted in an increase in efficiency of heat transfer in the double-pipe boiler.
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Double-pipe boiler
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Fig. 2 Basic design of double-pipe boiler
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Fig. 3 Temperature distribution of double-pipe boiler having 2
baffles (Basic model)
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Table 1 Efficiency of heat transfer by number of baffles

A 327 [ns]
Number of baffles 2 3 4 5
2 Efficiency ‘g]l)‘eat ransfer 3 0274 0284 0279

¥ 2.74%10°°

Fig. 4 Velocity distribution of double-pipe boiler of having 2 baffles
(Basic model)
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Fast flow region.
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Fig. 6 Velocity distributions of modified double-pipe boiler
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Fig. 7 Temperature distributions of modified double-pipe boiler
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