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Simulation of the Turbulent Flow Field in a Corncob Furnace

ETEMASRREISR
R ® &

Wu, Chung-Hsing

¥ =

HREXRBEEREREREREY » TRIGHESLRE » ARBEE D » B4
REHRY  FRECRNRENE » FLRREANERENSERMANRERBE
HERMBETTERE » MERK - FBAK—¢ FRER » BERZSHFHk o B
BERBREZAZHRNS » EHRTRAARZHERL » BWHA » ZRBRONE R
MESRBROR  FABBHRBZPVE -

BERERRRAET  FEATXERERZ-KBRO ) EARBER » ZEBRE
REZARNRERE » TRARREZTE c EEAKRBRARZMEBRAR » THRE
mﬂgﬁﬁéozkﬁﬂnmﬁ%ﬁ’E$m9m'§ﬂ:%ﬁﬂﬂmﬁ2ﬁﬁ@ﬁﬁk
BHK o WHEKBERDZAE » THEERERFIBEZ KD « EEER=ZXEA i
Nk BERBESEROREZ BERETD » HERMERR » BHERWER & 3
HARZER  WUTHBRARERMBSRERREDRBEFRR IERESZSE

Abstract
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Most crop residues, such as corncobs, exist in solid state. They
are not so easily incinerated as petroleum products and need more
time to oxidize the volatile material produced in the early stage of
combustion. However, the proper position and domain occupied by
the recirculation zone in a combustion chamber could improve the
combustion effect of the corncob furnace magnificently by means i
of the increaments of reaction time and turbulent intensity. [

This study adopted the k-¢ turbulence model and employed the
finite difference method to simulate the turbulent flow field inside
the combustion chamber numerically.

The results of the simulation show that if most of air entered
the combustion chamber from the bottom inlet port, the residence
time for the mixture of air and volatile material in the chamber
will be very short, therefore the related combustion efficiency can
be concluded as not good. In the case that the ratio of air flow
rates of the secondary and the first inlet ports is high, the obvious
existence of the recirculation zone will be observed. The injection
angle of the secondary inlet port should be smaller than 90°, other-
wise the wide recirculation zone near the central area found in the
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conversion equipments.
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cases of acute injection angles may disappear. The movement of the
position for the secondary inlet port can not alternate the range
of the recirculation zone and its corresponding turbulence intensity.
When a third inlet port was set up furthermore, the dimension of
the low speed recirculation zone in the combustion chamber increased
highly, and thus lengthened the combustion time evidently.
Hopefully the results of this research could offer valuable info-
rmation for the construction or the modification of related biomass
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