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Abstract: The widespread use of the non-conventional
air terminals in Malaysia, in particular the Early
Streamer Emission (ESE) type, has resulted in many
buildings being struck by lightning. The study
includes the various types of ESE air terminal that
was widely used on new buildings in the 1990s. The
study also reveals the pattern of lightning strikes on
buildings of various shapes and sizes. This can lead to
improved methods of protecting selected parts of
buildings from the damaging effects of lightning and
the prevention of lightning strikes on roof mounted
equipment.
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1. INTRODUCTION

Kuala Lumpur, the capital city of Malaysia, is located
in a very high thunderstorm region (TD>200). The city
can be considered as a natural test bed for evaluating the
performance of the various makes of air terminals and for
evaluating the various methods of lightning protection
designs. Field tests that would have required several
decades to produce the desired results in a temperate
climate could be done in about a fraction of the time.

It is possible to confirm the reliability of any air
terminal or lightning protection system design under this
intense natural lightning condition simply by studying a
large population of the installed devices and systems on
real buildings over several years.

One of the major results from this study is the
performance of the air terminals using the Early Streamer
Emission (ESE) technology. About a dozen different type
of ESE air terminals were and are being used on
buildings throughout the country over the last decade
resulting in many of these building being struck by
lightning.

The evidence obtained from this study confirmed that
the ESE technology is unreliable since it has failed to
prevent lightning from striking the buildings.

The prevalence of lightning strikes on buildings of
various shapes and sizes also revealed valuable
information on the behavior of the lightning discharge
and the ways to intercept them. The data gathered can be
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developed into guidelines for the protection of these
buildings and equipment installed on them.

2. LONG TERM PERFORMANCE OF THE
ESE AIR TERMINALS UNDER NATURAL
LIGHTNING CONDITIONS.

Several types of ESE air terminals have been
subjected. to- a- number of laboratory and field tests to.
compare them against the conventional air terminal
[1][2]. Tests using rocket triggered lightning resulted in a
different type of lightning discharge which does not
represent the natural lightning discharges.

There has not been any concerted effort to test these
air terminals using natural lightning discharges since the
sparse and random nature of lightning makes it virtually
impossible to be used in a controlled experiment. The
only viable alternative is to study a large number of these
air terminals under their designed configurations (i.e.
being installed on actual buildings by their vendors) in a
naturally high thunderstorm region.

Such a study has been conducted in Kuala Lumpur
and surrounding areas for the last decade where dozens
of new buildings were equipped with the ESE air
terminals. The time period to detect the first stricken
point can take just a few months to a few years.

In the study, many of these buildings had
progressively accumulated a number of stricken points
over the years of observation indicating that the ESE air
terminals had failed to protect the building against direct
lightning discharges.

In a few cases, the buildings were struck several times
by lightning within a period of several months although
they were expected to be struck by lightning at the rate of
once or twice per year. It is estimated that about 80% of
the buildings over 60m in height had been struck by
lightning at least once within three years after they were
installed with the ESE air terminal.

2.1 ESE air terminal failures with pre-strike and
post strike photographs.

This study was conducted since the early 1990s and
involved all makes and models of the ESE technology.
There are more than a dozen different models of the ESE
air terminals being used throughout Malaysia. The
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Figure 12. An example of parapet wall sheet metal
caps used with L-shape cross-sectioned conductors
to protect the building fabric from being struck by
lightning.

This information will assist the lightning protection
engineer in designing and implementing solutions that
are practical, effective and economical in intercepting the
lightning strikes. It will also assist engineers from other
fields in determining a safé location on the roof to install

plant and equipment such as air conditioning units,
antennas, mobile telecommunication systems etc.
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