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Introduction
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China's Twelfth Five-Year Plan put forward that green building and green
construction should be popularized in building industry. We should make
great efforts to optimize the structure and serving patterns of building industry
through advanced construction techniques, new building materials and
information technology.

The development of green building is of significant importance in striving
for scientific sustainable development, establishing cycle economic model
and building low-carbon society, which plays an important role in realizing
green development and building resource-saving and environment-friendly

society. In the process of the urbanization, green building and sustainable
development have been turned into the vectors of industrial restructuring and
upgrading.

It is a best way to tackle the global climate change by developing green
building, which has aroused worldwide concern and become the mainstream
and orientation advocated by the most countries in the world. Mature technical
systems, evaluation mechanism and promotion models of green building
have been built up in a number of developed countries. With the purpose of
presenting excellent achievements of green building and of introducing the
latest theory and technology, we compile a series of World Green Buildings,
including Thermal Environmental Engineering Solutions, Building Integrated
Renewable Energy, Landscape Planning and Design and The Planning of
Eco-City and Green Community, scheduled to be published this year.

World Green Buildings Thermal Environmental Engineering Solutions presents
the exploring practices and typical project cases concerning how to realize

the aim of providing healthy working and living environment for people by
means of systematic design and optimization, usage of green materials and
technology.

We have spent several months accumulating over 200 foreign project cases
and relevant materials, selected 50 cases among them and compiled carefully,
presenting them to readers. Systematic design methods, appropriate building
materials and techniques are adopted in these projects, solar radiation control,
natural ventilation, energy-saving equipment, passive and active measures
applied integrally. These cases provide thermal environmental engineering
solutions, show creations of healthy and comfortable living environment. A
number of the projects gained national-level green building certifications,
international or regional awards. This book serves as technical reference book
on green building for researchers, architects, designers, engineers, project
managers in construction industry.
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World Green Buildings Thermal Environmental Engineering Solutions
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BRmER. 73448 040 m?, {£Fi%21 000 m?, [ff/E&EH 1500 m?
HER . 31134 m?

BHREREMR®IT. UNStudio

= Ri&3t. Studio Linse

=¥ i%it: Lodewijk Baljon

Z$t 77, Dutch Government Buildings Agency (RGD)

%% . Ewout Huibers; Ronald Tilleman, Aerophoto Eelde

Location: Groningen, the Netherlands

Building Area: 48,040 m? offices, 21,000 m? parking, 1500 m? pavilion
Building Site: 31,134 m?

Architecture and Interior: UNStudio

Interior: Studio Linse

Landscape: Lodewijk Baljon

Client: Dutch Government Buildings Agency (RGD)

Photography: Ewout Huibers; Ronald Tilleman. Aerophoto Eelde
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—BEEE GROUND FLOOR PLAN ZE¥mEE SECOND FLOOR PLAN

2011, UNStudio©Ewout Huibers
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2011, UNStudio©Ronald Tilleman
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Program Description

A new, 92 meter tall complex of soft, undulating curves marks the skyline of
Groningen. UNStudio/ Ben van Berkel, with consortium DUO?, realizes Education
Executive Agency & Tax offices, one of the most sustainable large office

buildings in Europe for two governmental offices The project includes the design,
construction and financing of two public institutions; the national tax offices and
the student loan administration. The program includes: an office building in phase
A, an underground parking in phase B, a public city garden, and a multifunctional
pavilion with commercial functions in phase C.

Building Thermal Environmental Engineering Solutions
The project is one of Europe’s most sustainable large new office buildings. The
architectural response to this has been to strive for an all-round understanding
of the concept of sustainability, including energy and material consumption,

as well as social and environmental factors using diverse passive and active
environmental and energy efficient solutions. Thus the sustainability manifests
itself in reduced energy consumption (EPC 0.74), as well as significantly reduced
material consumption. Both inside and outside the architecture generates a bio-
climate that is beneficial to both humans and the local flora and fauna.
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Sustainability and energy reduction have
steered the design of the facade, which
contains technical installations that are
tailored to be durable and cause minimal
environmental impact. The facade concept
integrates shading, wind control, daylight
penetration and construction in fin-shaped
elements. These horizontal fins keep a large
amount of the heat outside the building,
reducing the requirement for cooling.

Another technical feature of the building that
contributes to its sustainable character is the
combination of concrete core activation and
underground long term energy storage. This
appreciably reduces the demand for external
energy sources.

Individual climate control for each workspace.
Creating a healthy, energy efficient interior
climate and employee workspace comfort
was also an important element in the design.
Plenty of natural daylight and adjustable
heating, ventilation and access to fresh air

for individual workspaces contribute to the
comfort of the workspaces throughout the
building.

A high pressure ventilation system with natural
airinflow and outflow via main engineering
shafts and the facade grills on the 11th floor
reduces the need for artificial ventilation.

In addition, the residual energy of the data
center and offices can be used to heat the
homes that will be realized in the future in the
perimeter of the site.
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