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CHAPTER ONE Scientific Research & Research Buildings

What's the Research Building

As a materialised space for scientific research, the research building is a
socialised architecture designed for teamwork research. The laboratory
is the core of the building because the development of contemporary sci-
ence and technology is closely related to scientific experiments. Research
depends on the application of the scientific method, a harnessing of cu-
riosity. The research provides scientific information and theories for the
explanation of the nature and the properties of the world. Researches can
be divided into different classifications according to their academic and
application disciplines. Laboratory buildings can also be divided into dif-
ferent classifications according to their specialisations (research, educa-
tion and manufacture) and scientific disciplines (chemistry, physics, biolo-
gy, medicine, etc.). Therefore, besides reflecting the characteristics of the
discipline which the laboratory belongs to, the seemingly simple working
tables and experiment operating programme must need supports from
professional equipments, piping system and electric system. In other
words, the emergence of research buildings is the inevitable demand of
the development of scientific researches. Meanwhile, the development
of research buildings is the reflection of the continuously improved de-
mands of scientific researches.

Generally, research is understood to follow a certain structural process,
observations, hypothesis, gathering and analysis of data, and finally con-
clusion. According to the process, research is totally teamwork. No one
can do all the procedures, so every scientist should be responsible for one
of those procedures, and then they are in collaboration with others to
conclude. Members of the team should not only spend much time in their
own laboratory alone, but also they should talk to their colleagues and
discuss their new hypothesis and question about the research. Therefore,
the research building should provide an open seminar and meeting room
to accelerate the process of research. It should provide ample spaces for
discussion and conversation. Scientists and their technical assistants spare
no efforts to exchange their new findings, and make creative definition of
the topic. The whole team becomes a well-functioning body. All the smart

o«

“brains” put forward the innovative hypothesis, and their “eyes”, “arms”

observe and test the hypothesis, and again and again revise the analysis.

Individually, teams are composed of scientists and technical assistants.
The fruit of the whole team relies on every member of the team. Every
research may involve sitting in front of computer screens, and observe
small objects under the microscope for many an hour around the clock.
Hence, individual office cells may provide relatively quiet surroundings
for researchers to focus on their own observations and calculations. Ob-
servation and calculation are of great importance, for researchers should
take notes of the every step of experimental process, and instantly get
down to the date analysis. Researchers should not miss or ignore every
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detailed change, or those neglected details may probably lead to the fail-
ure of the experiment. Therefore, a comfortable laboratory environment
will stimulate creation for researchers with intensive working. This kind of
environment is a resource, for a pleasant office atmosphere and appropri-
ately private working environment will be helpful for the researchers to
do better scientific experiments.

The research building should also provide an environment of warmth and
security. The building designer should not only take the well-equipped fa-
cilities into consideration, but also they may create a comfortable ambi-
ence for diligent and industrial scientists to enhance the quality of their
work life. On the one hand, many scientists may burn the midnight oil, and
even sleep in their office. So providing nutritious breakfast and a cup of
sweet coffee may make scientist feel themselves at home. Providing food
is very simple, but it will encourage researchers to spend more time in re-
searching, and pursue their goals in academy with more diligence. On the
other hand, apart from laborious research, scientist should spend much
time in exercising and working out considering their health. Researchers
may sit all day around in front of their computer. In this way, scientists
may feel tired of their work day by day. The research building should pro-
vide a range of sports facilities.
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CHAPTER ONE Scientific Research & Research Buildings

The Stages of Development of the Research
Building

New life styles will introduce new types of architecture. As the architec-
tural space is where people work and live, the types of architecture will
change according to mankind’s modes of production and life. The scien-
tific research can be divided into three stages: unified ancient philosophic
science, scientific classifications from the Renaissance to the late 18th
century and comprehensive science from 19th century to 20th century.

1. The Laboratory Space in the Budding Stage of Science

In this stage, science was not an independent discipline but included in
philosophy. At that time, many philosophers were working on scientific
researches and experiments. With the influence of religion, the science
was mostly focused on alchemy and astrology. Besides, limited by the sci-
entific and technological level, the laboratories were simple and crude,
usually located in residential buildings. Researchers worked on the initial
experiments in these simple laboratory spaces, which gradually devel-
oped into normal laboratory buildings for researches. (See Figure 1)

2. Laboratory Buildings with Clear Discipline Classification

In the early stage of the development of scientific research, research was
still an individual activity. Therefore, there was no specific buildings for re-
searches. Since the Renaissance, science became the discussion of a cer-
tain knowledge field because different fields need different experimental
means and methods. After that, with the classification of natural science
disciplines, the laboratory buildings were classified according to their
specialisations (research, education and manufacture) and scientific disci-
plines (chemistry, physics, biology, medicine, etc.). Also, with the compli-
cation of experimental procedure, there emerged some specific discipline
laboratory units consisting of several laboratories. They formed closed
laboratory buildings with clear discipline classification. (See Figure 2—4)

Figure 1. A Medieval laboratory — from Baidu
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3. Modern Scientific Laboratory Buildings with Diverse 3. ZEZH#HMARNSETRER
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Flexible Laboratory Spaces

(1)The comparably large open space is divided into several small units
with different experimental activities and the staff are separated too.
(2)The connecting passages between spaces weave the separate spaces
together and the organisation of transportation lines should provide con-
venience for the experiments.
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Modern Research Buildings

With the social changes and the scientific and technological progresses, the
development of science tends to be integrated and intensified, which needs
efficient and large-scale organisation and coordination to conduct a series
of scientific researches. Simple laboratory spaces can no longer satisfy the
requirements of the development of contemporary science and the multi-

______ N | Figure 2. An 18th century chemistry laboratory from Diderot’s
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German doctor and chemist.

Figure 4. This idealised design for a chemical institute in
Andreas Libavius, Alchymia, 1606. It contains a main laboratory
with furnaces for water-baths, ash-baths, and steam-baths;
distillation apparatus tor upward and downward distillation,
with and without cooling; sublimation apparatus, fireplace;
reverberatory furnace and large bellows. The analytical
laboratory contains assay furnaces and analytical balances,
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et Hauptlaboratoriums Kamin) some in cases. The private laboratory contains a philosopher’s

furnace. There is also in the institute a preparation room with
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press, a pharmacy, a crystallisation room, etc. The laboratory

& N has water laid on, and in the open air there are facilities for
making alum and vitriol, and a saltpetre plantation.
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CHAPTER ONE Scientific Research & Research Buildings

functional complex is becoming more favourable to researchers.

In the filed of biology and medicine, the research requires experimental ani-
mals to grow up in a certain condition which is different from normal atmos-
pheric environment. Thus the biological cleaning technology emerges. The an-
imal labotorary adopts completely closed environment with manual control,
no-barrier large spatial layout and changing cage locations according to differ-
ent breeding requirements. In order to meet requirements of illumination and
ventilation, the researchers not only control the storey height of the research
building, but also take full advantage of the roof and illumination intensity dif-
ference to conduct experiments. (See Figure 5)

4. The Diversified Development of Research and

Laboratory Buildings

(1) From Single Building to Multi-wing Complex

Ever since Andreas Libavius designed the first laboratory building all over
the world in the 17th century, various types of research buildings and com-
posite design methods have emerged. The scale and scope of scientific re-
search in the 17th century decided that the single building would meet the
demand. Individual buildings separated different disciplines spatially and
cut off their relationship. With the development of industrial manufactur-
ing and the expansion of education and research institute, single buildings
can no longer meet the development of modern science’s requirements.
For example, there is a design method to separate the research rooms
from the main building, so that the research rooms are both independent
from the laboratories and connected to them, which forms a wing com-
posite plan, such as the Bell Laboratory in America. (See Figure 6)

(2) The Diversification and Standardisation of the Floor Plan
In 1960s, people developed an architectural form which took a standard-
size space as the traffic junction and could be developed horizontally. The
single volume can be flexibly divided into large areas according to the re-
quirements of researches. The flexibility of the building was thus achieved
through large areas and the junction.

The spatial forms of research buildings have gradually got rid of scattered
layouts and moved towards intensified integration. They present an open
status in terms of time and space. And with the reasonable sharing of
physical resources, it forms an integrated mode of scientific research,
study and life. (See Figure 7)

Figure 3. The iconic laboratory. Heinrich Wieland in the Baeyer Chemistry Laboratory,
University of Munich, circa 1925. Edgar FFahs Smith Collection P/L 112.23 M. Courtesy of
Rare Book and Manuscript Library, University of Pennsylvania.
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Figure 6. Bell Labs" headquarters is in the USA was designed
by Eero Saarinen. The 2,000,000-square-foot building was
constructed between 1957 to 1962, which could contain 6,000
staft

Figure 7. The length of" the perimeter corridors were kind ot
daunting but really amazing with the light.
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acteristics of Modern Rese

CHAPTER TWO [he Chare

What makes research buildings characterise? What makes research build-
ings differ from other buildings? What makes research buildings become
research buildings? You may find these answers in the following part.

Generally, many factors make great influence on the design and construc-
tion of the building. In addition, research buildings, as the representative
of knowledge-intensive occupations in our industrial society, demand
more special designs in power-saving and environmental protection.

Take Great Advantage of Significant Local Elements

Research buildings can take great advantage of local geographical fac-
tors. When it comes to the weather, we cannot but think of the tempera-
ture. Many research buildings are located in the places where it is very
hot and with abundant sunshine. As the saying goes, each coin has two
sides. On the one hand, the design team can apply the play of the light and
shade to botanical research. On the other hand, in response the extreme
temperature and intense heat of the sun, designers have to try new tech-
nical ways to reduce the indoor temperature. Apart from temperature,
the humid climate can also be taken advantage of. Although highly humid
climate may result in the uncomfortable feelings, designers are so intellec-
tual that these problems can be solved. Moreover, the canted roof directs
rainwater into a large underground cistern that retains the water on site
to help recharge the ground water, and enrich the soil for the surround-
ing landscape. Therefore, scientists can make most of the water to make
experiment. In addition, it is vital for designers to take terrain factors into
consideration. Many of the research buildings are set into the contours of
gently sloping site. Hence, designers must have a second thought of the
foundation. Certainly, most of research buildings are constructed on the
flat plain.

Diversity of Inner Functional Space

Research building has a wide variety of facilities, including labs, confer-
ence and meeting rooms, public spaces, exhibition space, restaurants,

arch Buildings
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