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With the high speed development of
social economy and science and
technology, a lof of commercial buildings
and offices are or have been built in
large and middle cities, and the office
environment are becoming more and
more infelligentized and slap-up. A
building which has been decorated
aboratively and configured with modermn
office equipments and central air
conditioning system will be comfortable
and convenient. However, a latest
research of London showed that the
indoor air pollution in modern buildings

is more harmful to people’s health than
outdoor smoke for a long term. On the
“International Indoor Air Quality Seminar”
hold in Beijing in 1997, over ten Chinese
and foreign professionals fold us: a
modern people spends over 80% of time
in indoor environment and the most air
he breathes is indoor air and there are
many kinds of contamination in indoor air
which would do harm to people’s health
badly if they are not controlled effectively.
In fact, over 30% of the people in the
offices have the office syndromes such
as headache, qualm, sleepy, tired, and
even hard fo breath, heart rate being
imregular and abalienation. But when they
leave the office, the above syndromes
will lighten or disappear. According to

the reports of German “Sunday Chart
Newspaper”, about 1600 thousands office
people have those strange sicknesses in
Germany. Germans call those as “Monday
Syndrome”; World Health Organization
(WHO) calls those as"Building Syndrome”,
and we call those as “Office Syndrome”
generally. The reasons causing the "Office
Syndrome” mostly include environment
factors, pollution factors, human pollution
and so on.

In developed countries, nation leaders
and environment protection professionals
pay more and more atftention to the office
air pollution. Office air quality becomes
one of the most important indexes which
are used to measure the living and health
level of office workers.

Improve Office Quality oy
Building Green Office
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In the 21st century, green surrounding,
green production, and green
consumption will become the style
that people are pursuing after. In order
fo improve the working environment
of modern commercial buildings and
advance office air quality effectively,
all the nations throughout the world
especially the developed nations are
applying themselves to control the office
air contamination.

Presently, there are millions of modern
office equipments of different frademarks
and types including duplicating
machine, engineering manifolder,

laser printer and so on in China. Now,
there are large quantities of out-of-date
duplicating machines which cause
serious contamination in use. In order

to satisfy the environment protection
standard, most manufacturers install

an ozone filtering piece on the exhaust
opening of the duplicating machines. This
filtering piece is produced with urethane
foam infusing a spot of active carbon
and catalyzer which is easy to renovate
and the cost is low, but the filter effect is
imperfect. The new duplicating machines
of many consumers release smoky ozone
and organic waste gases. The reason is
simple. It is because the ozone piece
contacting time is too short to make the
process of catalyse oxidation thoroughly,
and it will be of no use when copying
multitudinously. It is said that foreign
duplicating machines are installed the
same filtering materials, but they keep
people far from the machines so as to
reduce the direct endanger of ozone and
organic waste gases to human's health.

Foreign companies are concemed about
the office air quality and the workers’
health and their popularization rate of
office air cleaners is high. It is reported
that the company offices are almaost
deployed different types of air cleaners in
Europe nations.
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The foreign air cleaners have four types:
the first one s filter type cleaner whose
materials have three types including non-
woven fabrics, active carbon fibrin and
hyperfiltration membrane, which is mainly
used to filter indoor floating dust and
bacteria, the second one is electrostatic
type cleaner applying high-pressure
electrostatic field, which is mainly used

to eliminate the smog, floating dust and
peculiar smell; the third one is negative
ion type cleaner which is mainly used fo
clean air and protect workers’ health; the
last one is compound type cleaner which
combines the above three functions so as
to improve the cleaning effects.

The modern office is an important space
for people to work, study and contact
with each other where people stay for the
longest period in one’s life. Some westem
professionals pointed outf that a common
worker will spend 100 thousand hours

in office throughout his life. This number

is enough to show the significance of
office environment to “office workers”, An
information analysis indicated that the
present office space can be devised

into four types: traditional sparow nest
type, penetralia type; and modermn open
honeycomb type, untime club type.
However, they are all not ideal offices
environment without humanization and
environment protection atmosphere.

The following are some methods for
constructing modern green office space.

1. Advance effective environment
protection system and

strengthen indoor environment
consciousness.

The relational government departments
should establish indoor air quality
standards and inspection systems to make
quality attestation for production, sale and
use of the air cleaning equipments. At the
same time, they should strengthen the
propaganda of the relation.
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2. Take active and effective
measures to control pollutant
resources.

Foreign professionals generalized the
indoor pollution and its danger into two
manners: fixed resources and mobile
resources and pointed out that both of
them can result in office syndrome. The
pollutant resources must be controlled

in order to improve indoor air quality
thoroughly. For example, spreading
green building designs, employing green
decoration materials, installing green
ventilation establishments, outfitting green
office equipments and furniture, planting
green foliages and so on. Considering the
actual status of China, it is unpractical to
control the pollutant resources in a short
fime, but to control them step by step is
feasible.

3. Control the indoor air pollution
using high and new technology.

Indoor air pollution control is a systematic
engineering involving building design,
indoor decoration, HVAC establishment,
office equipments and furniture, and even
personnel density. Using part cleaning
method to improve indoor air quality is
an economical and effective measure
because of limited impersonal conditions
and tfechnology level at present, for
example, outfitting an ozone cleaner for
duplicating machine; placing a floor-
type office purifier in the offices whose
areas are below 20m?, and placing a
cabinet-type office purifier in the offices
whose areas are over 25m°. However,
high and new technologies and plentiful
investments must be employed so as to
improve office air quality radically.



ihe GREEN OFFICE

Humankind faces a challenge comparable in size with the industrial
revolution: fo create an ecologically sustainable society. With this challenge
ahead, no designer can afford not to consider sustainability in his or her
work. With a unique position of power and influence in this development,
the designer has a choice: to lead or follow. “You'd better start swimming or
you'l sink like a stone”, as Bob Dylan put it.

The examples in this book show the work of architects that has risen to the
challenge of envisioning energy saving designs and green offices.

I run an architecture office where we work with sustainable architecture on

a daily basis. A few years ago we were intrigued to look beyond the projects
on the drawing table to envision the future of sustainable architecture.
Therefore, we started a think tank called Super Sustainable combining the
knowledge of experts from different fields. Together we tried to describe
what features that might be common for sustainable architecture in the
future. | will give a few examples from this work:

Buildings will need to have large floor-areas in comparison to their enclosing
surfaces fo achieve energy efficiency. Therefore, compact volumes will

be used. With a disperse shape as a starting point, energy efficiency is

hard to achieve and will mean diminishing other architectural qualities. A
compact volume is equally important with respect to heating and cooling
of buildings.

With increasing resource scarcity and the end of fossil fuels, it will no longer
be economical or sustainable to transport building materials around

the globe. Instead, the architectural palette will consist mostly of locally
produced materials.

Materials used should be possible to upcycle or recycle. Therefore, different
materials will be clearly divided. Also materials will not be treated, mixed,
painted or coated in such a way that they cannot be easily recycled. Hybrid
or composite materials will be avoided in favor of single source materials.
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Co-founder Architect SAR MSA
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Excessive use of glazed areas in buildings is a problem in most climates. In
cold countries too large windows lead to energy loss, in warmer areas the
need of cooling arises. The technical development in this field is fast and
the energy efficiency of glazing is continuously improving. Nevertheless, for
the time being, architects will need to restrict the use of glazing.

In colder countries, the need of insulation will increase in order to reduce
energy usage. Today that means using thicker walls, roofs and floors
implicating both difficulties and opportunities for the architect. However,
new materials such as vacuum insulation are likely to soon change these
prerequisites making it possible to produce very thin walls with acceptable
insulation values.

As the lifespan of buildings is significantly prolonged, architecture as fashion
will be redefined. Trends will come and go, but as resource spareness is
increasing, this process can no longer involve the premature replacement
of whole buildings. Instead, architects will have to develop new strategies
making buildings and cities adaptable and changeable in order to meet
the demand for newness while keeping their main infrastructure and building
components intact,

Energy will have to be harvested from renewable resources. To reduce

the vulnerability of larger systems and fo optimize the efficiency in power
fransmission, we will have to use more locally and small scale resources.
Therefore, the harvesting of renewable energy will be a natural part of Super
Sustainable Architecture. This can be done as an integrated part of buildings
or with freestanding units. The harvesting can be carried out with solar cells,
solar panels, wind power plants, geothermal heating systems and so forth.

As a reader, perhaps you will recognize some of these features in the
contemporary examples of green office architecture of this publication?
Perhaps they will indicate other directions that we have yet to see?
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Without a doubt, green building has become a catchphrase in China over
recent years — however, its implementation has remained challenging and
debatable.

Let us look at it through a few simple questions for architects and designers:

@ Q: Is your project a green building?
@ A: Of course, low carbon design is the future.

@ Q: If your client would like to have a green building, what design features
would you suggest?

@ A: Perthaps active sun-shading devices, double-skin facade or geo-
thermal energy etc.

@ Q: Have you been successful in implementing these suggestions?
@ A: No, it's too costly.

A green building should be executed with ease, or it remains a stretched
idea with little relevance to the reduction of carbon footprint and our current
climate conditions. In the current state of condition, much of the green
technologies and practice standard has been pre-conceived with political
and commercial mofivations.

So how do we redlize the vision of a green building? The answer could be
very simple:

Getting back to common sense — we need to incorporate planning,
architecture, structure and building systems with good solid understanding
of our geography, climate and cultural history. Green building is not just
about accumulation of pure technologies, products and standards. We
need to develop awareness about sound, light, heat, and air flow — building
sciences play an important role in the shaping of our built environment.
While pursuing new scientific development in low carbon technologies, we
must not neglect the rudimentary knowledge and common wisdom.
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UK BREEAM

Building Research Establishment
Environmental Assessment Method
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BREEAM is the world's foremost environmental assessment method and
rating system for buildings, with 200,000 buildings with certified BREEAM
assessment ratings and over a million registered for assessment since it was
first launched in 1990.

A certificated BREEAM assessment is delivered by a licensed organisation,
using assessors frained under a UKAS accredited competent person
scheme, at various stages in a building's life cycle. This provides clients,
developers, designers and others with:

@ market recognition for low environmental impact buildings,

@ confidence that tried and tested environmental practice is incorporated
in the building,

@ inspiration to find innovative solutions that minimise the environmental
impact,

@ c benchmark that is higher than regulation,

@ a system 1o help reduce running costs, improve working and living
environments,

@ c sfandard that demonstrates progress towards corporate and
organisational environmental objectives.

USA LEED

Leadership in Energy & Environmental
Design Building Rating System
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The LEED standards are infended to produce “the world's greenest and
best buildings” by giving developers a straightforward checklist of criteria
by which the greenness of a building can be judged. Points are awarded
in various categories, from energy use (up to 17 points) to water-efficiency
(up to five points) to indoor environment quality (up to 15 points); the total
then determines the building's LEED rating. Extra points can be eamed

by installing particular features, such as renewable-energy generators or
carbon-dioxide monitoring systems. A building that achieves a score of 39
points eams a “gold” rating; 52 points eams a “platinum” rating. A gold-
rated building is estimated to have reduced its environmental impact by
50% compared with an equivalent conventional building, and a platinum-
rated building by over 70%.



Blue Angel

Der Blaue Engel
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The Blue Angel (Der Blaue Engel) is a German certification for products
and services that have environmentally friendly aspects. It has been
awarded since 1978 by the Jury Umwelizeichen, a group of 13 people
from environment and consumer protection groups, industry, unions, frade,
media and churches. It is the oldest ecolabel in the world, and it covers
some 10, 000 products in some 80 product categories. The Blue Angel is
an ecological beacon showing the consumer the way fo the ecologically
superior product and promotes environmentally conscious consumption.,

DGNB

German Sustainable Building Certificate
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The German Sustainable Building Council, which is recognized as an official
member of the Green Building Council network, launched Europe’s newest
green building rating system in 2008.

The German Sustainable Building Certificate has many similar themes as the
more well-known LEED, BREEAM and Green Start Systems, but places more
emphasis on Life Cycle Analysis of materials and costs, and it freats the
pbuilding location in a different manner.

The system awards points in six topics:

@ Ecological Quality

@ Economical Quality

@ Socio-cultural and Functional Quality
@ Technical Quality

@ Quality of the Process
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EUROSOLAR

The European Association
for

European Solar Prizes HER M APREE T (Eurosolar)
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European Solar Prizes

The European Solar Prizes are awarded annually by the European
Association for Renewable Energy (EUROSOLAR) located in Bonn, Germany.
The Prizes are awarded since 1994 to individuals or organizations for the
outstanding contribution to the utilization and applications of renewable
energy in all its available forms. All winners of the European Solar Prizes are
selected from the entrants for the national Solar Prizes in each country and
from the applications directly received at EUROSOLAR Germany.

Japan CASBEE

Comprehensive Assessment System for
Building Enviromental Efficiency
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CASBEE is the green building management system in Japan.

Since they started the development of CASBEE in 2001, they have
developed the following tools: CASBEE for New Construction, CASBEE for
New Construction (Brief version), CASBEE for Existing Building, CASBEE for
Existing Building (Brief version), CASBEE for Renovation, CASBEE for Renovation
(Brief version), CASBEE for Heat Island, CASBEE for Urban Development,
CASBEE for an Urban Area+Buildings, CASBEE for Cities, CASBEE for Home
(Detached House), CASBEE for Market Promaotion (Tentative version) and
CASBEE Property Appraisal.

CASBEE is used to assess buildings based on interior comfort, scenery
consideration and environmental awareness (utilize energy saving materials
and equipment, or those that cause smaller environmental loads).

Comprehensive assessments ranked in five grades: (C) Poor, (B-) Fairly Poor,
(B+) Good, (A) Very Good, (S) Excellent.



Canada GBTool

Green Building Tool

INEXRERBEERITALIALE

GBlool was launched in 1996 and culminated in 1998 in GBC 1998, It
was developed by Nils Larsson and Raymond Cole on behalf of Natural
Resources Canada, iiSBE and the GBC partners.

GBlool is infended to be used for the assessment of potential energy and
environmental performance of buildings.

It can handle both new building and renovation projects within the three
types of buildings it assesses: multi-unit residential, office and school.

There are four levels of parameters included in the system, including in
descending order of generality, Issues, Categories, Criteria and Sub-Criteria,
The Issues and Category parameters are voted on by team members in the
Vote worksheet, but the two lowest levels are assigned automatically. Scores
are multiplied by the weights and the weighted scores are shown in the
Results worksheet,

In GBTool, scores are assigned in a range of -2 to +5, where:
@ -2 and -1 are levels of performance below the acceptable level in your

region, for occupancies specified;

® 0 is the minimum level of acceptable performance in your region for
occupancies specified;

@® 3is the Best Practise;
@ 5 is the best technically achievable, without consideration of cost.
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Green Star Certification

BRAR I R ETAIE

Green Star is a comprehensive, national, voluntary environmental rating
system that evaluates the environmental design and construction of
buildings and communities.

The Green Star rating tools assess buildings or community projects
against a number of categories. These categories allow for a
determination to made on the environmental impact of a project's site
selection, design, construction, maintenance etc. The nine categories
includes: Management, Indoor Environment Quality, Energy, Transport,
Water, Materials, Land Use & Ecology, Emissions and Innovation.

GB 50378-2006

Chinese Green Building Assessing Standard

hESEEFITHN TR

The Green Building Assessing Standard is the comprehensive criterion issued
by China.

Scope of Application: the residences and public buildings which are new
constructed, extended or rebuilt.

Assessment ltems: energy saving, economizing on land, water and material,
environmental protection and enterprise operation.

Ultimate Aim: improving the green building technology, promoting the
green building market and strengthening awareness of green building in
industry and public.



Madrid IDOM Office

Location: Bilbao, Spain
Completion Year: 2011
Designer: ACXT Arquitectos
Site Area: 14,400 m’
Client: IDOM

THERMALLY ACTIVE STRUCTURE

The building has an HVAC system which must be considered as an integral
part of the building itself (TABS: Thermally Activated Building System). A
number of hydraulic circuits are laid out over the concrete slalbs, keeping
the temperature of the mass of the whole building within values very similar
to those of the surounding environment. There is no thermal stress. There is
no noise or temperature difference between areas. It is the first building of
its class in Spain which incorporates this technology, which is already being
used in central Europe. The adaptation of this system fo the Mediterranean
climate, and specially to the particular conditions of Spanish construction
methods, has proven fo be quite a challenge, research wise, which has
finally paid off with the construction of this building. The high inertia of the
system manages to separate completely in fime the demand for energy
from its production, granting its clear advantages over traditional systems.
The energy accumulated in the structure during the day is freed by
overnight evaporative cooling. The efficiency of this method cannot easily
be matched by any other.

AIR RENOVATION

Airis renewed in a much calmer way, since temperature is no longer an
issue, by means of a shifting textile ducts system., It is a technology that has
its origin in the food industry due fo its high hygienic and sanitary levels,
never before having been applied to an office building project in Spain.
Making the most of its clear advantages and researching the system design
alongside the manufacturer (KE-Fibertec) to adapt it to its new function,
good results have been achieved regarding its salubority, air quality and
comfort, key issues in this type of building. This system contributes a great
deal with the energy efficiency factor. The network deals with great flow
variations and allows for making the most of favourable exterior conditions
fo ventilate the interior almost free of charge, without any unnecessary
energy consumptions.

NATURAL VENTILATION

The use of a natural ventilation system, without any mechanical aid, has
been researched. To that purpose, vertical communication atriums have
been planned, working as great HYAC retum air collectors, dispensing with
conventional refurn ducts. When natural ventilation starts, the air propulsion
machines stop and the atrium continues to work as a return chimney. Only
this time it drives the air towards the exterior through the discharge systems
at the top of the atriums, while the new air enters through the filting windows
of the offices, which are aimed aft the ceiling. Zero consumption and
natural ventilation allow the building to work without any other support when
exterior conditions are adequate.,

Therefore, consumption levels are expected to be so low as to comply with
regulations that will follow the new EU Directive on the energy performance
of buildings (Directive 2010/31/EU of 19 May 2010), which will come into full
effect by 2020.




