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Bio Skin of Sony's Osaki New Building Project: Development of an

Exterior System that Uses High Water-retentive Ceramics

for Purposes of Urban Cooling
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1. Architectural overview and BIO SKIN

In March 2011, construction of Sony’ s new R&D office building was
completed near the West Gate of Osaki Station ( Shinagawa City,
Tokyo ) . In this building, an innovative exterior system called the BIO
SKIN, newly developed by Nikken Sekkei with several partners, has been
adopted. The BIO SKIN enables reduction of the heat load inside the
building and helps reduce the urban heat island effect. Specifically, the
BIO SKIN functions as a handrail of the balcony on the northeast fagade
of the building and as a sunshade during the morning hours. Moreover,
thanks to its efficacy in evaporative cooling, the BIO SKIN helps reduce

the temperature in the surrounding areas and thus contributes to mitigate
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the heat island effect. The BIO SKIN’ s delicate appearance also helps
people feel less overwhelmed with the largeness of the building.
The building was designed to be compact, enabling to create an area
landscaped with bushes and trees. In addition, we have designed the
building to have a smaller area facing the prevailing wind from the south,
so that in the summer, the cool wind from the Tokyo Bay is blocked less
and is allowed to blow to inland areas with some heat being taken away
with the BIO SKIN and the grove. These are the efforts to make best use of
the site, which is located in a valley near the Meguro River and the Tokyo
Bay, and in fact, was the bottom of the ocean in the Japanese prehistoric
“Jomon Era.”
2. Development background
In planning the new R&D office building, Sony, the client who had already
owned a high—performance green building as its head office, requested
that the R&D building make further progress in corporate environmental
performance. Nikken Sekkei responded to the request by proposing to
make the mitigation of the heat island effect the underlying environmental
theme, and this was approved by Sony. As background to our proposal,
it is worth noting that Tokyo has been experiencing a serious urban heat
island phenomenon, which also triggered occasional unexpected heavy
rain called "guerrilla rain" in recent years.
The Nikken Sekkei Research Institute ( NSRI) , our landscape designers,
and other staff studied various options by using heat environment
simulation. While an increase in the amount of vegetation is proven

effective in reducing the heat island effect, the site of the new building is
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such that the main facade would face northeast, making it unfavorable for
use of a wall covered with vegetation. In addition, there was limited space
to add plantings around the building. The planning team then found out
that a significant effect could be delivered if the building itself could have
a similar heat island mitigating effect as trees provide. They were also
inspired by the Japanese traditional cooling method of sprinkling water
around the house in the summer. These efforts have resulted in creating
a system to evaporate the rainwater from inside porous ceramic tubes on
the exterior surface of the building.

3. Development process - Studied from microscopic issues to urban-
scale issues

In overcoming the challenge presented by the basic design principle
thus chosen, we needed to collaborate with manufacturers and research
institutions from an early stage. We studied a wide range of issues from
the microscopic level to the urban-scale level.

(1) How much can the BIO SKIN cool down?

The first work undertaken was mock-up experiments of BIO SKIN
materials. Specifically, we used porous terra cotta that is suitable for
evaporation of internal moisture. The sample louver made of terra cotta
which has high evaporative cooling capacity and an ordinary sample
louver made of aluminum were installed to face the same direction as the
actual building plan and their surface temperature, ambient temperature,
amount of evaporation, temperature and humidity of the surrounding
areas, and wind speed were measured at periodic intervals. We found that
the temperature of the wet terra cotta louver was 5-6°C lower than that of
the aluminum louver, proving the superior cooling capacity of terra cotta.
In addition, the experiment provided evidence of correlation of the surface
temperature and evaporation amount with the external environment.

(2) BIO SKIN’ s effects when used on a building?

The result of the experiment confirmed the air cooling effect of the louver
“BIO SKIN” and decided to

use it for exterior walls of the building. The numerical simulation, based on

made of wet terra cotta. We named it the
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the measured data, indicated that the BIO SKIN’ s surface temperature
could be 10°C lower on the hottest day in the summer, while the airflow
analysis showed that the BIO SKIN wall could help reduce the temperature
in the surrounding walkways and the entrance hall by 2°C. Temperature
near the glass surface of the exterior wall equipped with BIO SKIN is also
—2°C lower at each floor, proving the effect of reducing air conditioner
use in the summer. We concluded that the resultant 2°C reduction in the
surrounding temperature should be a feasible target, given the fact that
the heat island effect has raised Tokyo’ s annual average temperature by
3°C, which is 2°C higher than the rise of only 1°C in other cities.
(8) Problems of mold, moss, ice jams, and clogging
Mold and moss tend to grow on terra cotta, which has a high water
absorption rate. This problem has been solved by a coating of a
photocatalyst ( titanium oxide; TiO, ) on terra cotta louvers and installing
louvers with sufficient in-between space in a well-ventilated area. The
high water absorption rate also can cause ice jams in the winter. This has

been solved by shaping the louver symmetrically with a certain thickness,
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which helps disperse the expansion and contraction stress caused by
freezing water. In addition, the extrusion molding method tends to make
the material’ s surface dense and cause clogging. In order to prevent it,
scraping off of some of the skin of the surface layer has been added in the
manufacturing process.

(4) System and equipment ( water supply and drainage, sensors )

The BIO SKIN uses rain water. Rain water is collected from the roof, stored
in the basement storage tank, filtered, pumped up, and supplied to the
BIO SKIN of each floor. In case continuous clear days result in a shortage
of rain water, clean water can also be used. We have also installed
environmental measuring sensors and established the system that allows
monitoring of the cooling effect by the Building and Energy Management
System ( BEMS) .

(5) Tension structure support system

The tension structure has been applied so that the BIO SKIN is supported
with the minimal components. The tension rods can absorb tensile force
of over 3 tons, with due consideration in temperature change. Use of
extremely thin rods prevents obstruction of vision, while the SKIN provides
a consistently cool and light appearance.

4. Japanese Style Integrated Project Delivery ( IPD )

The way we proceeded with this BIO SKIN project can be called Japanese
style Integrated Project Delivery (IPD) . Given the need to design
components for realizing this new high—performance architecture, Nikken
Sekkei, as the design firm, developed the requisite new technology jointly
with several manufacturers, by occasionally making some to compete with
others, and recommended the manufacturers which excel in controlling
performance and costs. This procedure was one of the reasons behind
successful adoption and realization of the new technology. Another
reason for success was the collaboration of some university research
institutions. This has enabled us to develop the technology through

repeated simulations and use of the quantitative effect data in hand.m
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