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This study involved the application of “thermal chimney” in removing heat
from a steam power plant. This system employs air as the medium to absorb heat
using a surface heat exchanger, coupled with a natural draft of heated air through a
tall chimney. The working principle is similar to the solar chimney power plant except
that heat addition is due to the released heat from a steam power plant. The system
has several advantages over the traditional circulating water system especially the
reductions in both operating and investment costs; but if not properly designed it may
cause the power plant to be less efficient. In this study, mathematical equations were
constructed to model the system; they were first validated with CFD modeling before
using to predict the various system performances and effects of design parameters. A
power plant of 100 MW power output with a thermal efficiency of 40% was used as a
prototype of this study; and the baseline for the thermal chimney was a straight
chimney of height 100 m.; while the vapor tube bundle was an in-line type without
fining. Design parameters that were investigated are: tube bundle spacings, tube
diameters, tube lengths, air velocities at base of chimney, chimney area ratios and
ambient air temperatures. Finally the total costs of the workable systems were

estimated and compared for the various system parameters. The major finding of this



research is that the expanded chimney (top-divergent) can significantly reduce
chimney height while increasing air velocity at the chimney base, thereby reducing

the system cost.
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