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DoubleDouble
SkinSkin FacadeFacade

Site area: 9,000.00m2
Building area: 7,854.61m2
Total floor area: 45,874.84m2
Structure: Steel
Floor: 9 floors(ground)
        + 1 floor(under ground)
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Approches for the Glass Architecture with an Atrium in the Cold Region from building servinces planning perspective

Nihonsekkei. Inc.

Aiina is a multi-use cultural activity center for 
a use of all citizens regardless of generation, 
location, or occupation in Iwate Prefecture.
Aiina is designed as a center proceeding the 
exchange of cultural and business ideas, 
concepts and general communications for all 
residents of Iwate Prefecture.

Aiina center, Iwate

-Cold draft around the atrium is controled by 
the electric heater under the window. 
-Daylight comes from the toplight of the 
atrium.

-The atrium is designed for natural 
ventilation.
-Just the scope of human activity is heated 
(or cooled) by the floor heating system.

-The double skin facade vents the indoor air 
naturally. 
-The double skin facade maintains the indoor 
warmer than outdoor during winter.

-The double skin facade makes the indoor 
perimeterless.
-The double skin facade works as good insulation 
in winter. It works to exhaust heat in summer.

-The outdoor air from the trench is pre-cooled 
or heated by geo-thermal and well water.

-The outdoor air intake has the air-conditioners 
for preventing the frost of louvers.
-The exhaust heat is used for ventilation in the 
machine rooms.
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Control system of Cold draft
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2-1 Building Environmental Efficiency 2-2 Radar Chart by Category

2.9

2-4 Bar Chart by Sub-category
Q Building Environmental Quality Score of Q= 3.9
Q1 Indoor Environment Q2 Quality of Service Q3 Outdoor Environment onSite

4.0 4.2 3.5

LR Reduction of Building Environmental Load Score of LR= 4.0
LR1 Energy LR2 Resources & Materials LR3 Off-site Environment

4.1 3.5 4.3

This chart indicates rough estim ate of lifecyc le CO2 em ission

from subject build ing com pared w ith that from reference

build ing.

2-3 Lifecycle CO2(Global warming impact chart
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Summer: Cool radiation
Winter: Warm radiation

Human-activity area

Air conditioning

Natural ventilation

Floor heating system in Atrium
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This building has a 

Double Skin 
Facade with vertical 
louvers. It makes rooms open 
and bright. In addition, it reduces 
heat load.
The double skin facade composed 
with hardend glasses, vertical 
louvers and low-e glasses.
Air flows inside the double skin 
from the vent window under the 
6th floor's eaves to the vent 
window above the roof floor.

IN SUMMER

The electric vent windows 

exhaust solar heat absorbed into 

the louver of the double skin.

IN SPRING, AUTUMN

The rooms can be ventilate 

naturally, as the indoor vent 

windows are open.

IN WINTER

The double skin works as 

insulation. The air temperature 

inside the double skin is higher 

than the outdoor temperature.

The temperature of rooms is 
5deg-C lower than the inside 
temperature of double skin 
during summer. As for winter, the 
temperature inside the double 
skin is 10deg-C higher than 
outdoor temperature. This shows 
that the double skin works as 
good insulation.
We estimate the annual cold heat 
reduction to be 823GJ. It is 5.9% 
of the consumption. And heat 
reduction to be 881GJ. It is 6.7% 
of the consumption.

outdoor air intake trench called Cool or Heat Trench (CHT). 
The fresh air is pre-heated(or cooled) through the trench by geo-thermal.  After that, the fresh 
air is pre-heated(or cooled) by the well water and exhaust air. And machine rooms and pit is 
ventilated by exhaust air from rooms for preventing frost of pipes. These system decrease the 
heat load of this building.
This graph shows that the annual change of temperature of around the cool or heat 
trench(CHT). Fresh air is cooled about 5deg-C in summer and heated about 10deg-C in winter 
by CHT, although the amount of fresh air intake changes. The annual quantity of pre-cooled is 
202GJ and CHT decreases the cool heat load 5%. The annual quantity of pre-heated is 724GJ 
and the CHT decreases heat load
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Occupant Questionnaire on the Atrium
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Winter
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This building's pit is utilized as

This building has conference rooms and hall which accepts a lot of 
visitors. So, the fresh air load is high. We planned the air 
conditioning system using Natural Energy to decrease the fresh air 
load and prevent frost of outdoor air intakes and coils. 
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Aiina center, Iwate

The Atrium is ventilated naturally. The air flows from the atrium to the toplight 
through each electric vent windows. These electric windows are controled automatically as 
seeing outdoor temperature, humidity, wind velocity and rainfall.
This graph shows the heat reduction by natural ventilation in intermediate season. We 
estimate the annual quantity of cold heat reduction to be 604GJ. It is 4.6% of the annual 
quantity of cold heat consumption. The air change rate of the atrium is about 1.6[-/h].
There is a floor heating system in the atrium for conditioning big volume efficiency. In 
summer, cold water(16deg-C) flows under the floor. In winter, hot water(42deg-C) flows.
The lobby on 6th floor face to the big glass window. So, an electric heater is placed in under 
the window.  This thermo graph by CFD shows the heater preventing the cold draft.

It is 20% that the rate of the heat load reduction by CHT, double skin facade, 
total heat exchanger and natural ventilation compared to the typical building 
without these approaches.
In the actual performance in 2006, the primary energy consumption of this 
building was 1,874[MJ/m2/annual].

We had a occupant questionaire on the comfort sense and the thermal 
comfort.

Nihonsekkei. Inc.


