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Synopsis

Safety and Security Performance of ZEBs
Kazuo OSHIMA

The unrelenting increase of energy consumption by facilities such as office building in Japan has given rise to the promotion of ZEB (Zero
Energy Building) initiatives. The diverse technologies used to realize ZEBs are required to realize not only energy saving performance, but
also elements such as performance to cope with the disaster and crime risks (safety and security performance), economy, maintainability and
renewability. Among these various considerations, this paper examines the safety and security performance of ZEBs.

Japan is prone to a great many natural disaster risks including earthquakes, tsunami, heavy rain, typhoon, flooding, landslides, high tides,
heavy snow, volcanic eruptions and lightning. On the other hand, large-scale acts of terrorism are a threat in Europe and America, and such acts
have also been perpetrated in Japan, an example of which was the release of sarin gas in the subway. Building owners and office workers are
becoming ever more the focus of attention to the safety of the buildings.

Some energy-saving technologies used in ZEBs are able to cope with or mitigate the risk of events such as natural disasters or crimes such
acts of terrorism as they occur (synergy) and other technologies require measures to handle such risks amid concerns over their exacerbation
(trade-off).

Measures to deal with seismic motion need to be able to secure elements such as light ducts and light diffusers that have come to be used as
ZEB technologies against earthquakes and cope with large external forces and sloshing in tanks that store solar heat.

To deal with power outage risks, installation of photovoltaic power generation equipment enables the supply of power in buildings during
power outages. The use of daylight-utilizing equipment ensures lighting in the building during daylight hours and longer supply of power from
sources such as photovoltaic power generators to critical loads.

To cope with suspension of water supply, water in heat storage tanks can be used for various purposes such as flushing toilets.

To cope with the cold and heat, acquiring solar heat in the event of a disaster in winter by means of heat storage and accumulation and
natural lighting with high insulation makes it possible to maintain indoor environments better. Measures such as natural ventilation, solar
shading and greening can be applied to control heat in the event of disasters in the summer, or interim seasons.

Large glass windows for natural lighting may be broken during a typhoon, producing flying glass shards. To deal with the risk of typhoons,
applying films to windows not only reinforces the glass, but also serves to prevent the production of flying glass shards even if windows break.

Coping with floods requires measures such as setting up inlets for external air for purposes such as cooling using geothermal heat and natural
ventilation at locations higher than the set flood level or enclosed with waterproof plates. If power supply to the building using electric vehicle
storage batteries is available, power outlets used to charge batteries need to be installed at locations higher the flood level.

To deal with volcanic ash, if photovoltaic power generation equipment becomes inoperable due to volcanic ash, photovoltaic panels need
to be cleaned after the ash has settled and collected in bags. If air conditioning uses outside air, the outside air intake must be stopped and
openings blocked.

As anti-crime measures, while greening of the periphery of the premises as an environmentally-friendly measure protects important buildings
from prying eyes and is effective in minimizing the effects of explosions resulting from acts of terrorism, on the other hand, consideration must
also be given to the aspect of obstruction of the line of sight. In addition, natural ventilation also presents the risk of drawing in substances such
as pollutants or CBR (chemical, biological radioactive agents). To prevent the intake of such matter, in places where, for example, there is a
high concentration of pollutants outside, or there is a serious threat of terrorism, measures need to be taken to block ventilation ports used for
natural ventilation needless to say, but also exhaust ports. In reinforced concrete buildings, thermal storage walls (Trombe wall) can serve to
provide protection from explosions resulting from acts of terrorism.

As can be seen from the above, as well as energy-saving initiatives, consideration also needs to be given to the ability to deal with risks

posed by events such as natural disasters and crime.

32 g NTTI 7Y UT 1 — XML R— b No.29 2018468





