59

New Product Introduction
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Preface

During its period of rapid economic growth, Japan was
faced with serious environmental pollution, and in 1975,
the government introduced a new regulation limiting NOx
emissions from cement kiln systems to 250 ppm (at 10%
O3) or lower. Industry players responded by implementing
measures to reduce NOx emissions from cement kilns.

1 Background

In 1976, Kawasaki developed a DeNOx precalciner called
the Kawasaki Spouted Bed and Vortex Chamber (KSV) to
reduce NOx emissions from the rotary kiln. It has been
demonstrated to effectively remove NOx.

The KSV precalciner has subsequently been upgraded
with various improvements designed to further enhance its
denitration performance. Since 2000, Kawasaki has
delivered 52 suspension preheaters equipped with the KSV
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precalciner mainly to customers in China, contributing to

the global effort to reduce NOx emissions.
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ratio is optimal because while the presence of more
reducing gases such as HC (i.e., smaller air ratio in the
combustion field) increases the denitration efficiency, NOx
is regenerated when unburned fuel is burned. It is also
important to ensure that the mixture of unburned fuel
remaining after the denitration process and excess air is at
an optimal ratio, so that the unburned fuel is completely
burned inside the KSV precalciner using a minimal amount
of air. These are the second essential points.

3 Structure, features, and advantages

(1) Structure and features
The structure of the KSV precalciner is shown in . 1
and 2.

Each component of the KSV precalciner has the
following features.
O Throat
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0 Spouted bed the vortex chamber, and also to reduce the amount of
Once introduced inside the conical portion, the rotary gas blowing through, thereby keeping the raw meal
kiln exhaust gas turns into a jet stream, forming a inside the chamber for a longer time.

spouted bed with the raw meal that has been fed.

By injecting some fuel into the spouted bed which has
a low oxygen concentration, and burning it in an excess
fuel condition, the reducing gas that is generated is
efficiently agitated and mixed.

O Vortex chamber

The combustion air that is introduced in a horizontal
direction creates a swirling flow, which promotes the
agitation and mixture of the reducing gas in the spouted
bed. It also helps the reducing gas to mix efficiently
with the rotary kiln exhaust gas and promotes the
combustion of unburned fuel.

The remaining fuel is injected into the chamber, where
the aforementioned mixing effect helps achieve uniform
combustion and efficient heat exchange with the raw meal.
O Auxiliary spouted bed

The middle portion of the KSV precalciner is narrowed

to improve the combustion and mixing performance in



(ii) Stable operation
The temperature distribution inside the KSV precalciner is
kept uniform through the distributed combustion of fucDf&
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