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Best Practice:
The First Residential Passive House in Southern China
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Abstract / With over 20 years of experience in the field, Peter Ruge
Architekten (Germany) focuses on sustainable architectural and urban design.
In 2013, the firm completed their first Residential Passive House, BRUCK,
in Southern China. The project is located in Changxing, Zhejiang Province,
near Taihu Lake. Together with the architects and engineers from Landsea
Europe, and in cooperation with Doctor Wolfgang Feist and engineers from
the German Passivhaus Institute (PHI), it establishes new standards of
sustainability through techniques that seek to improve the building’s operation
over time and has achieved an important architectural milestone. With over 95
percent energy reduction over a conventional Chinese residential building, this
is the first house of its kind to be realized in China's damp, warm, southern
climate. The introduction of the Passive House standards to the Chinese
housing market is an example of successful implementation of sustainable
design that will considerably reduce energy consumption and improve
environmental conditions in the future.

Key words / Passive House; Southern China; Residential Building; Pioneering
Construction; Sustainable Design Methods; Ecological Development
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The practice of Passive House design has emerged and

developed over 20 years in Germany. Could you please

generally introduce the current popularity of Passive

Houses in Germany?

Peter RUGE (RUGE hereafter): The growing
popularity of Passive House construction in Germany
is due to the accumulative energy cost savings
experienced throughout the building’s lifecycle. For
an additional investment of approximately 15 percent
to the initial construction costs, Passive House models
have demonstrated a financial return provided by
operational cost savings over a period of approximately
6 years. As the price for energy and heating increase,
the benefits provided by running cost savings become
progressively substantial.

As a business model, especially in a real estate
market still dominated by rental properties, Passive
House landlords are able to provide a fixed building
heating cost to tenants, where these costs would
otherwise increase. This allows consumers to better
predict their “second rent”. Lastly, weather conditions
in Germany are ideal for Passive House design, due to
the fact that buildings are subjected to less humidity and
cooling can be provided at no extra costs. According to
new legislation, by 2020 all German buildings, starting
with publicly run facilities, must be built in compliance

with Passive House standards.

What are the specific technologies and approaches

of Passive Houses? Is passive design more widely

employed in the construction of new residence, rather

than improving the existing structures of built houses?

RUGE: When designing new passive buildings, the
first stage of optimisation begins with an analysis of
the local climate conditions to determine the structure’s
orientation, usually the calculations of insulation
required for walls, roof and floor, followed by the use

of double and triple glazing and sealants for windows.

The next stage addresses ventilation, heat exchange of
in-coming and out-going air, the efficient distribution
of heating or cooling throughout the building and the
extent to which primary energy will be used. At the
highest level of scrutiny, the quality and coordination
of structural detailing greatly influences the building’s
ability to operate efficiently. Building envelopes under
the Passive House standard are required to be extremely
airtight compared to conventional construction. This
is achieved through air barriers, careful sealing of
construction joints in the building envelope, and sealing
of service penetrations. In the final stage, the building’s
production of energy requires modification, achieved
through the implementation of mechanical systems that
allow the building to operate more efficiency.

In essence, we like to think of it as dressing the
structure in a big “pullover”, separating the interior
and exterior conditions. Another important factor for
a Passive House is to regulate the active consumption
of energy, such as mechanically assisting natural
ventilation or sensor operated lighting systems in order
to regain the energy conducted inside the building
envelope.

To create new buildings that integrate progressive
technologies it is always more straightforward than
improving the energy efficiency of existing structures.
The conversion of existing buildings to meet Passive
House standards is greatly determined by the integrity
of the base structure and its proportional qualities.
We have become highly experienced in methods
for Passive House conversion and renovation.
This long record is mainly due to the attributes of
available building stock that lends itself to potential
transformation. Vast quantities of the inner urban
residential building styles in German cities, especially
those from the 1950s, demonstrate simple forms
and geometry, orientation, and window sizes. These
combined attributes create conditions better suited to
implementing the “pullover” as previously described

and good candidates for conversion.
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Can you comment on the current development and Passive House design fulfil desired outcomes, but not

efforts on architectural energy efficiency in China? in all. Thus to suggest that every house in China should
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RUGE: Since 2005, when | began work on our first
project in China, large improvements have been made
to ensure the architectural energy efficiency of new
buildings and progressive methods of urban planning.
During some of our early project experiences, it was
difficult to convince clients to invest in ideas as simple
as external thermal insulation, which at the time was
considered unnecessary. Over the past 10 years | have
witnessed vast improvements in attitudes toward best
practice design and how energy saving strategies are
achieved.

In many circumstances the methods involved in

be designed to meet the level of energy efficiency set
by these standards would be unreasonable. Rather, it
is my architectural approach to find the best solutions
for optimising a building design through careful
consideration of a project’s brief and in consultation
with my clients. This often means moving my clients’
ideas beyond conventional Chinese building standards
and toward the best economic and ecological solutions

feasible.

You have pointed out that the practice in China cannot

indiscriminately copy the German mode. We wonder

how you consider the local Chinese environment and

BYEATE, FENRAREMAHXEHRA=ZERIEE, BidEENEMRTE VEBEHFEIRMRIP, © Peter Ruge Architekten
South elevation detailed drawing. Triple glazed window units have been used in all private rooms and common areas. Fixed sun shading elements are used to protect

the glass facade. © Peter Ruge Architekten
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culture in your design?

RUGE: As we move into a new age of technology,
the field of architecture should seek development
based on guidance from its traditions in combination
with and a sound knowledge of new systems. A clear
understanding of local construction techniques, natural
resources, climate conditions and culture are integral
to the sustainable planning strategy of each project, as
is their prioritisation according to the briefs’ specific
requirements. Only by establishing integrated, cross-
disciplinary and inter-cultural approaches to design,
informed by traditional building techniques, can a well-
considered and locally appropriate scheme be achieved.

The unique combination of factors are established
through consideration of the six pillars of sustainability,
including ecology, economy, community, technology,
building practice, and site conditions. These
components create a framework that assists to identify
location-based passive and active parameters. Active
systems that dynamically influence the sustainable

operation of the building is helpful to inform and

support the final passive design concept.
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The consideration of local climatic conditions in
the design of Passive House BRUCK in Zhejiang,
China has been essential for the development of a
technical concept that utilises the most innovative
energy-efficient systems and system components. When
designing passive houses in a sub-tropical climate, the
interior comfort control is dominated by cooling, with
high humidity from June to September. Passive House
BRUCK performs quite well in this climate zone and
basically offers the benefit of reducing the cooling load
in the summer. It maintains a compact building mass to
reduce surface area and employs a superiorly insulated
building shell to significantly reduce heat transfer
through the walls, roof and floor. The building’s
position on the site and orientation has also directed the

form and shaped the sun protection elements of facade.

The costs of Passive Houses are usually higher than

common ones. What is your view on the future of the

development of Passive House in China?

RUGE: From our long-term experience designing
Passive Houses in Germany, we would consider
the initial building costs of a Passive House to
be approximately 10% ~ 15% higher than that of
a conventional building. This minor increase in
surplus is possible in Germany due to the established
infrastructure surrounding Passive House builds
locally. Access to the manufacture and distribution of
necessary components or parts, and knowledge of their
assembly onsite is more readily available and therefore
less of a burden to project costs. As building costs in
Germany are dominated by the high price of labour, the
components required are comparatively lower in terms
of overall building cost percentages. Passive House
construction cost percentages in China would therefore
slightly vary in response to the low cost of local labour,
and increased cost of customised building components.
An increase to the amount of locally produced

building products that meet internationally approved

Passive House standards would serve to minimise and
standardise the building cost surplus required to build
Passive Houses in China.

BRUCK is built to promote the concept of Passive
House living specific to the Chinese residential
market and set a benchmark for future sustainable
development. These apartments have been realised for
the dual purpose of hosting employees, and housing
Chinese families interested in the benefits of sustainable
living, with an opportunity to temporarily reside in the
building. Through this direct experience, prospective
clients gain their own understanding of the comforts of
Passive House.

The completed Passive House BRUCK, and its
benefits in terms of energy saving, is playing a leading
role in the sustainable development of the Peoples’
Republic of China. As the world’s largest producer of
housing, China is experiencing considerable growth,
with a great demand for new residential units each year.
We anticipate that more and more of these buildings
are being constructed to meet Passive House and
low energy standards. Under these conditions, the
successful implementation of sustainable building
methods have a significant influence upon re-
establishing industry principles for best practice,
reducing overall energy consumption and directly
improving Chinese environmental conditions in

the foreseeable future. LAF
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North elevation perspective. The closed areas of the highly insulated facade
act to protect the building shell from intense sunlight through a screen of
coloured terracotta rods. © Peter Ruge Architekten
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