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Abstract / Speedy urbanization and massive infrastructure construction
in recent years has lead to increasing energy consumption in China. In this
text, the interviewee introduces the general state of energy consumption in
China and misunderstandings about energy-smart buildings. Then specific
proposals for energy conservation in architecture have been proposed. At last,
the interviewee concludes that only the interior environments in harmony with
nature can support sustainable development of energy-smart buildings with
Chinese characteristics.
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Could you please introduce the current state of energy

consumption in China and difficulties it faces in

advancing energy conservation?

Y1 Jiang (JIANG hereafter): China is now the biggest
energy consumer in the world, accounting 22% of
global consumption in 2013. However, our energy
consumption per capita is lower than that of many
developed countries. Per capita, it is less than one third
that of the United States. The energy consumption
pattern in China can be summarized by a high total use
contrasted with low per capita consumption.

Energy-conservation is to reduce energy con-
sumption, but the essential problem we face is how to
slow down the increasing total energy consumption. In
2005 we forecasted that the upper limit of our energy
consumption would be 4 billion TCE by 2020, but by
2012 we had already reached an annual consumption of
3.6 billion TCE. We face a huge issue of controlling the
total energy amount consumed.

Facing this trend, we must adjust of the current
economic development mode. From the perspective of
energy consumption structure, manufacturing accounts
for about 65% of national energy consumption and
consuming sector (including construction operation
and transportation operation) takes the rest 35%. In
most developed countries, including the United States,
this is the opposite. As much as China may want to
adopt international standards, this is not possible in
the architecture industry. The architectural energy
consumption in China is not high, but in the rising
stage. In this case, it is not feasible to follow the
European or US model, instead we should develop
an energy-smart system specific to Chinese needs.
The current building operations make up 20% ~ 25%
of total energy consumption. In order to achieve the
healthy economic development, we must keep this
number under 25% in the future, meaning. within 1
billion TCE.

Rapid urbanization and accompanying massive

infrastructure development are the main causes of
increased continuous energy consumption. Energy
consumption in the manufacturing industry mostly
comes from production of steel, nonferrous metals and
cement. Steel production alone accounts for 20% of
total national energy consumption. Massive construction
from urbanization stimulates the strong market demand.
Considering population growth, urbanization rates, and
land resources, new construction should be limited to
an area of 40 m’ per capita. Based on a peak population
of 1.5 billion, total building construction should be
contained to 60 billion square meters. However, by
2013, this index had already reached 50 billion with
the new building areas increasing every year which
attained to 3.6 billion square meters in 2012. Therefore,
construction should be slowed and limited to meet these
emission goals.

Control over the development progress and
construction amount will lead to decreasing demand
over work forces that, however, work forces are forever
the most valuable resources. Effective GDP growth
can be realized if we aim at improving product and
service quality, centralize large amount of work forces
to improve culture, education, medical and insurance
industry, and therefore, improve the additional value of

the products.

Do you think there are misunderstandings about

architectural energy conservation?

JIANG: Currently, the greatest misunderstanding is
that adoption of advanced energy-smart technology
can guarantee efficient energy consumption. That
is not the whole story. Take the air-conditioner for
example. Residential buildings using central air-
conditioning consume 20 kWh/m? in Beijing,
5~8 kWh/m? by individual households and 2.3 kWh/m’
by split-type conditioners. Such differences are not
caused by air-conditioning system and appliance

efficiency, but by different using modes. Although
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it is important to improve energy efficiency through
technological advances, we cannot use a hodgepodge
of new technology to get us there. Rather, we must
shift public conduct and consumption towards an idea
of energy conservation. We should study and develop
architectural usage patterns that respond to our national
condition through technological innovation instead of

imitating foreign models.

What approaches can reduce overall architectural

energy consumption?

JIANG: First, the total amount of urban built area
should be strictly controlled. Local governments
should define the total amount of urban building
based on future population projections. Construction
control planning should then be enacted and executed.
Secondly, we should reinforce control over total energy
consumption, set the upper limit per building types, and
conduct quota-management for the energy consumption
of non-residential buildings. By forecasting the energy
consumption amount, including coal, natural gas,
thermal power and electricity under different climate
and building utilization conditions, we can establish
appropriate rates for different building types. Such
predictions should serve as a type of architectural
energy consumption index that can facilitate energy
quotas for large public buildings. Finally, we should
adopt new technology to improve centralized heating
systems that have been used for decades in northern
China. Over 100 million TCE is used annually just to
heat the Beijing-Tianjin-Hebei region. This region is
under huge pressure to improve its energy consumption,
as its current patterns are highly incompatible with
the energy and environmental conditions in China. We
should actively seek other types of energy. It is possible
to introduce gradual reform and use clean and transport-

efficient natural gas as a heating resource.

The cost of zero-energy buildings is higher than

ordinary buildings. How this high cost be compensated

through energy conservation during the running

process?

JIANG: So-called “zero-energy” buildings should be
called “zero-energy consumption” buildings, meaning
that no energy consumption takes place. Personally, |
am not an advocate of such buildings. “Zero-energy”
buildings are usually only a demonstration of new
technology. Energy conservation should not just be
about installing some energy smart equipment; it should
be about actually reducing consumption. A building can
just as easily shift from zero-energy to energy-devourer
if the high-tech equipments are damaged or fail before
the expiring date. If the high cost can be used to acts
reducing the energy consumption of existing buildings,
it would make great contribution to socio-economic
development.

Therefore, the building energy conservation should
be realized through reasonable architectural design,
energy system design, operation and management
method, and greater energy-conserving ideology and

lifestyle.

How do you think we can improve energy-conservation

of existed buildings, especially high-energy consuming

buildings such as those with glass-walls?

JIANG: The current urban building energy
consumption in China is generally not high. High
energy consumption buildings only accounts for
about 5%. Therefore, energy-saving reconstruction to
the existing buildings should depend on the specific
conditions. Residential buildings constructed in the
1980s often have poor air and thermal insulation.
Simple replacements, such as installing airtight
windows, can greatly improve thermal insulation.
For large public buildings, especially those with high
energy-consuming features like glass walls, | think

three approaches should be considered. First, quota-
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management should be implemented for existing large
public buildings. Sencond, we should actively promote
energy efficiency measures and replacements that can
reduce usage in existing buildings. For example, set
insulation boards outside glass walls and at the corner
of eaves. Finally, we should establish agencies and
standards for measuring energy consumption in large
public buildings.

Moreover, | would like to emphasize that there are
two pursuits for creating interior environments. One
is to create indoor spaces that are in harmony with
nature. For example, the buildings around Fuhai Lake
at Yuanming Yuan face different directions in order to
create different interior environments throughout the
year. The second pursuit of architecture is to separate
interior from exterior in order to protect ourselves from
environmental conditions through technologies. The
artificial environment was created mechanically based
on the ideology that human will prevails. As we have
improved that using building technology to separate
ourselves from nature has been one of the causes of
increased energy consumption, we should return to the
road of being in harmony with the nature.

It is very important for designers to initiate energy
conservation measures. Different user behaviors
and operations will lead to different building energy
consumption. For example, the air conditioner was
originally used to regulate interior temperature, but
now the indoor thermal and humidity environment is
totally depend on centralized air conditioning systems.
This approach is inadvisable: it not only makes people
cannot take the initiate, but also leads to unecessary
energy consumption. We cannot say a building good if
it does not have operable windows. We should place a
great value on human behavior and demands. Natural
measures should be used before mechanical treatments
that only partially meet local demand. Indoor and
outdoor design should be better integrated in order to
lessen our dependence on mechanics, and to increase

our environment harmony with nature.




