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Abstract — Green buildings have become the direction of modern architectural design. Our work reported in this paper designs a 
district library by applying a number of green elements through: i) the maximization of space layout, ii) simplifying plan layout by 
reducing complexity, iii) the introduction of the concept of three-dimensional greening and iv) the full use of solar energy. 
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I. INTRODUCTION 

Maximizing the conservation of resources (energy 
saving, saving, water saving, section materials), protecting 
the environment and reducing pollution during the full life 
cycle period of the building are defined as green building. 
Green building can provide people with health, efficient use 
of space. It is a architecture of a harmonious coexistence of 
nature. It is also a important way to realize "people-
oriented", "people, architecture, natural three harmonious 
unification". The green building design such as the external 
wall insulation, roof insulation, external window insulation, 
solar energy lighting system, water saving system, floor 
sound insulation system, etc. gradually are applied to 
construction[1,2]. 

Green building has become the trend of modern 
construction industry. As one of the main places of human 
activities, the library is a very important public building in 
the cultural education architecture. It is in the stage of rapid 
development. The library's green ecological spirit 
outstanding reflects in the base of "reader centered". 
Ecological spirit reflects as far as possible to natural lighting, 
natural ventilation, natural temperature adjusting, energy 
saving, water saving, material saving, both beautiful elegant 
hall environment and adequate plant configuration, rich 
human landscape and surrounding buildings between the 
natural connection, the maximum seek the harmony 
between architecture and nature and readers are embodied. 
This essay makes a preliminary exploration on the 
application of green elements in the design of library 
architecture. 

II. CONSTRUCTION OF PLANE AND SPACE LAYOUT 

Fig. 1 is the design of the library's appearance effect 
diagram. Fig.2 is the design of the library's the total plan. 
The library is district library. Museum field outside court sets 
parking. It can park 24 cars, 4 bus , 100 bicycles parking 
units and has a total of 200 square meters. The overall design 
embodies the following principles of green design and  
principles. 

 

 
 

Fig.1  Appearance Effect Diagram 
 

 
Fig.2 Total Plan 

 

A. The Maximum of Green Space for the Site 

According to the minimum requirements of the library 
site, the design tries to increase the green area. In addition, in 
order to avoid the disadvantage confluence of the north and 
south people, reducing the mutual interference, and then 
improving the efficiency of the passage, two entrances are 
designed. 
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And in the space of all around along the edge of the site 
sets small and large parking space which number meets the 
basic use of people (see Fig.2). 

B. Layout of The Plan With Complex To Simply 

Fig.3 shows each floor plan. Because the total 
construction area is merely more than 4000 square meters, 
regular geometric rectangle is designed in the design. In 
meeting the requirements of the use of the situation, the 
shape of the concave convex is reduced as much as possible. 

(a) First layer 
 

 
(b) Second layer 

 
 

 
(c) Third layer 

Fig.3  Each Floor Plan 

 

Through the arrangement, the outer layer of the building 
is no longer "internal" and "external" boundary, but 
gradually becomes a kind of interface with multi-functions. 
This will reduce the wall surface area, and thus effectively 
reduce the energy loss. 

In the layout of each room, office space zoning is 
restricted on the left, and the vertical atrium is designed in 
the middle of each open space(see Fig.3 (b)). 

The level wind road is more effective through the large 
depth space ventilation organizations. Also at functional 
layout, the main reading rooms are placed in the north and 
the stairs are placed in south corner of the building to reduce 
the construction space of east and west sun exposure area. 
(see Fig.3). 

C. The Maximum Utilization of Space Layout 

The library is divided into 3 layers (see Fig.( 3)). Because 
of the high cost of artificial lighting, mechanical ventilation 
and central air conditioning, the design idea is not accord 
with the principle of green building. So, we adopt the method 
of natural lighting and artificial lighting auxiliary. First, a 
reasonable layer height and same story are designed to meet 
the each use functions, which is mainly to meet reading and 
collection functions. In order to meet the use of functions, 
atrium is left so that the top and down are connection and at 
same time there is a large space to feel. And this can feel the 
sunshine, flow motion sense and big space size sense. 

 

III.  ENERGY SAVING MEASURES ADOPTED 

A. The Introduction of The Concept of Three-
Dimensional Green 

Fig.4 is design sketch figure. Building roof of over 1000 
square meters is covered with all sorts of flowers and suction 
pads which is specially designed to absorb and filter 
rainwater. The roof has a longer service life than ordinary 
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roof. The roof green can also reduce the effects of roof 
energy loss and heat radiation, and can play a role of 
regulating air temperature, reducing pollution and reducing 
noise insulation. 

On the basis of roof greening, the balcony and wall also 
can greening. Wall greening is mainly planting green vine 
like plants which are planted in the strong sunlight direct 
surface to avoid direct sunlight wall. This can reduce 
external surface temperature and ensure the stability of the 
indoor temperature (see Fig.4). 
 

 
Fig.4  Design Sketch 

To strengthen the external environmental greening of the 
library, the ground can be covered with green. Such 
measures can purify the air and create a beautiful and 
comfortable reading environment.  

B. Comprehensive Utilization of Renewable Energys 

The design makes full use of natural daylight. Adequate 
light source, quiet space, fresh air are the reader's 
physiological and psychological needs of the library 
environment. Rich natural daylight resources are the best 
choice for the color of all the light. 

Lighting design of the large area window of the library 
can make more natural daylight exposure to indoor, not only 
can save energy, reduce the environmental damage, create a 
healthy library reading environment, but also can kill 
harmful microorganisms in the air, maintain human health, 
improve human immune function. 

However, natural light source is easy to be influenced by 
climate change, and it can not provide a stable light 
environment, so indoors of library building use as far as 
possible the main natural light, artificial lighting auxiliary 
which includes low power consumption fluorescent lamps. 
Fluorescent lamps can automatically track the intensity of the 
light to control the intensity of the indoor light through the 
light source automatic sensing system to achieve the purpose 
of comfortable and energy saving through the combination of 
sunlight and light. 

In energy saving lighting, efficient energy-saving lamps 
and shunt controls are applied. In the office appliances, using 
energy-saving equipment, reasonable arrangements for 

monitoring, disaster prevention system will be set. On the 
basis of beauty, energy saving, health and safety, operation 
and maintenance costs are saved. 

In addition, all glass windows of the library are covered 
with a new type of optical film to resist the hot sun in 
summer. 

Renewable Energy also shows making full use of solar 
energy. Fig.5 shows schematic diagram of solar panel. Fig.6 
shows schematic diagram of solar power generation. 

Solar energy has been soul and power of the energy 
system because it is clean, safe, no noise, no need to be 
mined and transported and has advantages to meet the 
concept of sustainable development of green building. 

The use of solar water heaters has been very extensive, 
and solar air conditioning has been gradually put into use, it 
can not only make full and reasonable use of solar energy, 
but also save conventional energy, reduce environmental 
pollution, improve people's living standards. 

 
 

Fig.5  Schematic Diagram of Solar Panel 

At the top of the library, the solar panels are slightly tilted 
which is based on the direction of the building to make full 
use of the space of sunshine (see Fig.5). In the same time, to 
increase the sun's sunshine space, it can make the building 
more beautiful. By the use of modern technology, the roof 
solar energy can produce direct power, and connect the 
power grid (see Fig.6) . 

 
 

 
Fig.6 Schematic Diagram of Solar Power Generation 
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IV. CONCLUSIONS 

we can realize the real green design through the various 
parts energy saving consideration under no-increasing much 
cost conditions. 

The library project design combined with the local 
environment according to local conditions achieves both 
economic and effective green energy effect through 
application of a number of green elements including the 

maximum utilization of space layout, layout of the plane 
with complex to simply, the introduction of the concept of 
three-dimensional green, etc. 
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