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When Lightweight
Architecture

Encounters Cities
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Facades of the Workstation for
ake Nanji Wetland

With the notable slo onstruction of heavyweight structures, the

number of architect
ntly on the rise. Such d¢

ssional crisis. Instead,

major direction for lasting research Not only d or
diverse products, new design, systems and construction lso
yresents values both socially and ecologically. For manufac

sources as well as visionary city plann

Jue to the giant self load, heavyweight buildings made of reinforced

concrete and bricks nee dy frameworks notably composed of girders

columns or shear plates od bending rig

excellent f d rigidity that cc
structure of ke it mor ent o build high-rises or
multi-storey struct t requires precise ogical survey, ¢ omplex basic

onstruction. There is a clear difference betwee

weight infills in terms of

s and the simplicity of ligh
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Slope Development

In most cases, "land” is considered as equivalent to “flat grounds”, As a result,
slopes are often neglected or levelled. The reasons slopes cannot be developed
lie in the complex geology, the severe erosion of rainwater as well as costs of

infrastructures. It's understandable in ancient times when there was a lack of
techniques, but not in this age full of technological potentials. Lightweight
architecture has its unigue advantages in slope development with ease of
material transportation, rapid basic preparation, tiny self load as well as terrace
and stilt foundation that pose little threat to the environment, which demonstrate
that buildings may be adaptive to a plot. In the positive respect, they play part of

the role of infrastructures: rainwater can be collected through roofs and

channeled into tanks and pools for the dry season; precise basement and roof
design can prolec! the surface soil from the arbitrary erosion of rainwater-in this

case, buildings resemble bushes safequarding the slope. Meanwhile, by using

lightweight mechanical system, transporting materials along the slope will not
be a challenge any more. Finally, slope development will bring about stable
deminant wind direction and panoramic landscapes for a habitable neighbor
hood.

The Workstation for Sichuan Baishuihe Nature Reserve completed in 2011 by the
research and design tearat CUHK (hereinafter referred to as "CUHK Team”) is

an example of how and why to build on the slope., The monorail transport system
was first built for loading components during the construction. After the buildin g
was put into us

2, it made transport of furniture more convenient and brought
gistinctive experience to visitors. The interior service core creates varied
experience when visitors go clockwise or caunterclockwise. The small space
seems more spacious cognitively as it takes more time to understand its

structures. It's cold and snowy in winter in the valleys of Xiaoyudong Town while

it's moist, rainy and cool in summer ted structure can protect the

building against humidity. The glass corridor in the ez

buffer area as the warm sunlight heats up the interior space in the morning. The
combination of the suspension, corridor and its insulating layer that meets the
architectural standards creates a cozy interior space. At the :ntersc-cuurx of the
sloping roof and the walls, the two right-angle sides of the triangular prefabri-
cated part were hollowed out to strengthen the ventilation of the upper interior
space through heat and air pressure,

The building is supparted by 14 short culverts above the ground. The rapid

construction of fOU:’ld(.-'.l(Jﬂ 'edumd the concrete curing difficulty in winter period
It solves many problems: the level difference between the front and rear side of
the site became insigni f!wr‘ the issue of earth excavation and its roughness can

be ignored; the surrounding micro-ecological

environment remains unchanged;
the floors no longer get damp. The lower space can accommodate tools and daily
necessitie

The station boasts a unique style by being elevated over the site.

pite the small volume, the Workstation design probes into the site selection,

ign and structures of lightweight buildings, especially the integration of

construction and the mechanical transport system: construction and nachinery

no longer serve as techniques for implementing the drawings but the key

elements for inspiring ideas,

1 deciding the form and details. The team has

participated in the preliminary work such as

site selection, budget planning as
well as formulation of performance index. In addition, it has got all the work
done with low budget as it did before and come up with innovative ideas by
lationship between
nfrastructures and the building. Compared with conventional ideas of oce upying

constantly discussing with clients and users over the re
the precious rice fields in valleys as d splayed in other reconstruction projects

fter disasters, the station undoubtedly presents a peculiar but more eco-friend-
y and economical potential of development.
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nside view of first floor

n Sichuan province, completed in 2015 after two

chang Meigu Sct
forts, is another example of plann
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LU large-scale buildings on the slope. The site is located nearby the Dagiao
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Town, Meigu County, part of the meizoseismal area. There are military
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communication cables underground. The arable land belengs to the
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villages, home to the Yi people. Large trucks cannot gain access to the sil
with various slopes. Inside the plot, there is property dispute as to buildin

for the village committee. The construction of heavyweight multi-storey
snder a strin echnical a -ommunity iss
H A B RS buildings would render a string of technical and commur t[\, i I -
: s facilities for th

unsolved. The team provided a paa;lwgc of comprehens
boarding school by designing ten new buildings with two distinctive syste
the monorail

SR T — 58

and renovating two old ones within twa years. In addition to
ystern and elevating buildings, it managed to apply screw pile

2 measures bring the modern architect

hnolog

with

on the gentle slope. Th
s ER TN various spaces into towns and villages on the hills, providing children wit

WIMBEAE, P LRI T EARIER

comfortable living spaces, They serve as a model for surrounding village

NP

blend into adjacent modern towns
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Plan of the Xichang Meigu
Elementary School (Phase I1I]
The central auditorium,
classrooms and dormitories
surrounded by ridges are laid
out scattered; courtyards of
varied levels are enclosed in

accordance with features of the

site.

Lightweight architecture still needs meticulous plans and construction management despite its little interfe:

ence with the landscape. Once unauthorized construction is out of control, the environment will be unable
, leading to the disorder in

bear more buildings and higher density would cause risks of epidemic and fire
communities. For instance, some 100,000 refugees flocked into Hong Kong, a city of only about 1,000 sq.km

1950s. Lack of housing was one of the major socia ;. Citizens had to build wooden huts next to the foot
the mountain. Such huts became ubiquitous on the hills as the government was clumsy in | its response to th
situation. The disaster followed. On the Christmas Day in 1953, a major fire that happened at around nine th
p.m. ripped through the Shek Kip Mei squatter a ringing the alarm for housing issues It swept six swath
huts crowded on the land within 45 acres radius, leading to over 15,000 huts burned down and more than 50
residents homeless. The accident propelled the authority to make reforms: constructing houses for relocatir

people affected on one hand, putting the slope huts on records and prohibiting unauthorized construction or
other hand. This case shows how lightweight buildings contribute to the slope development. However, it req
high respect for the ecological capacity and basic geological conditions along with effective planning, land u:

and regulation
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Section Plan of the Media Centre
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Elevation of the Media Centre

Infrastructures for Civil Use

Infrastructures ¢

cupy large amount of land and plots in cities, such as

roads, parking lots, warehouses, wilderness under the elevated highways
When the planne

capacity hasn’t reached its limit or the plots need to be
adjusted to underpin urban functions, appropriate arrangement can be

1l f | ' made in the form of lightweight buildings

Center for Shenzhen Low-carbon International Conference is ¢

i | | The Media

outstanding example of how to rapidly build office buildings with parking

| lots. In the summer of 2013, CUHK Team and Shenzhen Yaghee Modular

designed the Media Center for Shenzhen International Low-carbon City. T

three-storey box-shaped building that features convenient construction,

high quality as well as flexible and spacious interior is able to meet such

demands as offices, business, exhibitions and accommodation. It's

E | |8
‘ '\\ H positioned as a "multi-function mobile headquarter”, applicable to most

areas under the temperate or subtropical climate

he project falls into tt

category of frame-type lightweight architectural system, It can be easily

installed in the parking lot, fixed with a few bolts as its deadweight is only

’ “ ‘ one third that of traditional buildings. It was not relocated by the manufac
—— = : : { T — i - ] | ] | turer until it had been used for two consecutive years after the forum. The
‘ i i

L

building that survived severe typhoaons is seen as a valuable model for

, business and communication.
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n 2014, CUHK Team submitted its proposal for the

Competition of Reusing the Stadium for 2011 Summer
Jniversiade”. It came up with the idea of expanding the
ommercial facilities with the parking lot to provide
upporting facilities necessary to transform the stadium
nto daily use. The building was constructed in a modular
vay because its size made it easier to transport and change
he layout according to actual needs. The team used
regular-shaped folded plates as the framework. As the
eadweight and live load per storey is about 800 kg/sqm, it
esigned spacious raft foundations. In this case, the general
ayer of soil can bear the weight of a 10-starey building, as
er its bearing capacity of 8,000 kg/sqm. But a well-de-
igned outdoor parking lot usually has better capacity. The
pper structure with few storeys is relatively light

herefore the building can be constructed above the parking
ot without building foundations or with minimum

xcavation of earth, as long as there is cohesive strength
Jost-tensioning steel cable) between planes of the

uilding. With its shapes, deadweight, a certain number of
-rew piles, steel bars, dowels fixing the structure, it could
:sist the hit of typhoon. It will reduce the costs, shorten the
anstruction cycle, ease the function modification and cause
ss damage to plantation,

ungBirds 01
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In addition to existing terraced site and landscape along either side, structures of varied levels could
bring diversified street spaces

BHFRALHERBEE, JURSNENEHEH SR, BRANIRESEUR—EREIEREE
. BEIMNRMIEENIIRECEMBIT L,

Without building basement or with minimum excavation, the building with tiny self load can be
constructed and fixed on the existing basement with screw piles, steel bars and dowels
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The mix of arcs and square frameworks al(
with the existing planning has created
diversified spaces of urban streets, lakes a

nner streets within plots

Wl
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as elevated above the ground with 16 steel

ts; the cantilevered verandas on either side and
horizontal roof can provide a panorama of the
land landscape

IngBirds 01 /096

Dwelling on the Ecologically-sensitive Land

Cities on the plain have "buffer zone” such a

wetland, situated at the
d land, subj

changing hydrologic cycle in the form of flooded areas or intertic

intersection of rivers and land or that of oceans a to the

jal zones.

It's rather inappropriate to build heavyweight structures on the ground in

such areas because the hydrologic changes tend to dama > foundations

as time goes by, But if a lightweight structure is elevated above the ground
with self-supply of resources and waste being disposed, it is practical to
build such structure that could attract tourists. There are so many buildings
ranging from fishing houses to luxury resort hotels that demonstrate the
technical potential and prerequisite of building structures on the ecological-

ly-sensitive land

Hong Kong, a metropolis of skyscrapers, boasts the unique landscape of Tai
0 fishing village, once a major port where troops were stationed. It has beer
a strategic village for the fishing and salt industry over the last century. For

centuries, fisher

en have been living on the soil. They built huts along the

coast and settled down because living on the flat ground brought them no

se of security. The huts are built along the either side of a river in the

center of the village. They are all connected with part of hallways crossing

the neighbor’s living room or kitchen, which forges a close relationship

within the community, A traditional hut is designed in accordance with a
fishing boat, with its front for daily life and its back for exposing things such

salted fish and kelp to the sun. The numerous huts, intertwined

waterways and bridges constitute the unparalleled eye-catching landscape

Situated at the sprawling coastal wetland in the south-east of Shanghai, the
1 Wildlife

iin 2011 by the

Workstation for Dongt

anctuary with a building area of some 100

sgm was comp m. Within the station, there is a

multi-function exhibition hall of 30 sqm, a work space, a set of kitchen and

bathroom facilit

ewing platform on the roof. It not only helps
improve their work and living conditions, but it provides
ue for education on wetland preservation as well. The structure is

customized on the basis of the prefabricated box-shaped building system by

the team, with components produced by s

all workshops in Jiangst

province and local carpenter sported to the site to

10isting and assembly. The entire structure is movable or
detachable without producing any waste. Various environmental solutions

ensure the

iness inside both in summer and winter. Nature light,
i the

have been integrated. The sewdge and'wa

ventilation equipment, solar panel anc rainwater collection equipment

ste are separated, degraded and

rged. The station provides modern and pleasing work conditions with

fects on the ¢

ction and use having few negative ef wironment,

>minding us of "Hu", the prototype of stilted houses and the origin of

Shanghai

REAEEA TR SERE A IR aEE
fERaRy, AT ERARRGHMAR
. HOKQEERS BRIERTEARE
waE THZTERBRERZE.

The structure composed of two
standard container modules and two
veranda modules, with the off-grid
power gene’.q‘,wh system as well as
rainwater collection and drainage
system, not only helps the patrol
officers improve their work and living
conditions, it also provides a venue for
education on wetland preservation
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Mare and more nature reserves and wildlife

sanctuaries along the Yangtze River ha

notice the outstanding act ements of |

The Workstation for P

e, Nanchang thus came into being. Located

e entrance of the rese It was completed in

2015. It was elevated ab

ch year. With a building area of 500 sqm,
the station has a multi-function exhibition hall of

300 sqm, work spaces, a set of kitchen and

bathroom facility as well as a bird obs

hing platform on the roof,

ous landscapes of the

and living ¢

a ferry dock leading to the wetland islands during

the flood season and provi an ideal venue for

tion on environmental protection during the

rest of the time

/098
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Interiors of the atrium in the Workstatiol
Poyang Lake Nature Reserve that provid
spacious venue for exhibition and educat
on wetland preservation, with excellent
lighting due to clearance between roofin

modules.
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Densification in the Built Area

The urbanization drive and influx of population lead to increasing density
cities, which is usually solved by demolishing old buildings and building
high-rises in mainland that costs much time and energy and pollutes th
environment. In Europe, a common approach to urban renewal is to

f

increase the net area through lightweight structures: for instance, replac

Y

a traditional courtyard with a large-volume lightweight structure; buildin

such structure on the flat roof or the attic under the wooden roofing; eve

ades

attaching or hanging structure

coamponents to the |

The proposal for elderly’s nursing center for the existing community in

northern China was made by Nan Tian, a graduate from the School of

Architecture, CUHK. The site is located in a typical community in Xingtai,

Hebei province, where the aging of population is notable and there is a |z

upporting facilities for the seniors. According to the fact that highligh

lightweight buildings of light deadweight, easy to build, @ new building is
be constructed on the roof of one of the bungalows to serve as the new
enter for the old. It will wrap up the original bungalow to promote the
L1ermal comfort, In terms of the space and functions, lightweight buildir
are flexible in arrangement. The first floor that encloses the central publ
space [a hallwayl, running west-east, is for public recreational activities
The second floor is the

three courtyards running south-north for them to relax cutdoors. The

tended space for the seniors to liv \d rest wi

sunlight and local climate felt through the courtyards make the building

more comfortable, As for structures and construction, the walls are

vith prefabricated furniture modules to bear the weight, encl
5, etc. In addition, the
assembly of furniture

e and serve vardrobes, bookshelve

prefabrication turns the site into rapid and preci
modules, preventing the otherwise painful actions of demolishing and
constructing. More resources could thus be channeled into recruiting

personnel and raising the quality of daily care

BRPENE\ EESRZEGMRARE LI
#, BSHEFENIRE, FEEHEE.

The extension of subsidiary buildings between
residential buildings with light structures
enriches urban spaces.

/101 YoungBur
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Building experimental farms and villages on the
roofs of industrial buildings ®ith light structures
could restore the original countryside spaces.
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Du Qiongwei, a graduate from the School of Architecture, CUHK proves that
lightweight buildings can mitigate social conflicts. She transforms the common

roofs of the industrial blocks in Hong Kong into potential plots with such structures
The site is situated in the Fanling District, New Territories. The new plots could help
relocating the villages to be demolished because of the urban extension and their

peasants. Retaining the original villages is significant for keeping diversified urban

spaces as living patterns in the district are quite diverse. The designer intends to
Y 1 g

remove parts of the villages onto the roofs in the downtown. Meanwhile, em erging
agricultural sites such as organic fa

ns and soilless cultivation are allowed to enter
the industrial buildings and their top. Such move not only retains the spatial
memories and the original activities, it also makes the building more pleasing for
the original peasants. Lightweight structures make industrial buildin gs more poetic
and agreeable, redt

¢ing risks of social and industrial conflicts caused by lack of
land and diversifying urban spaces.

/102
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Building light structures on the roofs of industrial
buildings; the high density of main structures can
vitalize such buildings and increase the amount of
plots in Hong Kong.
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MCEDO Beijing School with white facades is
rather notable in the disorderly slum,
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Renewal of Land with Ownership Dispute

Ghetto, also called “slum”, is very common in the urbanization drive across the

world. It's defined by the United Nations Human Settlements Programme as “a
J 3

densely populated area of extreme poverty”. Issues such as crime, drug, illegal
construction, garbage and the lack of potable water are ubiquitous in slums. All the
countries, developed ar developing, are confronted with such headache. The

number of slums has been on the shar p rise as the urban population in the third
world rockets. A 2006 report by the programme shows that 327 million people live
in slums in the Commonwealth countries, accounting for nearly one sixth of the
local population. In one fourth of such countries (11 African, 2 Asian and 1 Pacific),
more than two thirds of the urban population live in slums, According to the latest
report by the World Bank, the urbanites in Kenya rose by 767,000 in number
between 2007 and 2009, of which 364,000 people live in so-called slums; the urban
population in Nigeria rocketed by 5.876 million, of which 2.417 million moved to
slums; in the Central African Republic, its urban population rose by 75,000 while
the slum population increased by 91,000, If we review the past through statistics
since the programme was founded in 1978, the number of slums worldwide

been on

the rise with the urbanization or the ‘gentrification” of communities

the next 50 years, it will be most likely for the 2-3 billion people to move into

slums.” There are extremely sophisticated illegal organizations in the slums

because of the natural competition for dominance. Without powerful external
|

forces to intervene, it would be rather hard to provide basic public facilities,

not to

mention transform these areas, as many countries are still undergoing rapid
urbanization

YoungBirds 01 /106
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Based on the existing volume, the building is
composed of foldabe modular components with
central enclosed areas for activities side by side,
6 classrooms and 4 multi-function rooms,

In 2014, Kenya China Economic and Trade Assaciation in Nairobi intended
to donate an elementary school and comm ssioned the task to CUHK
team. The major subject is about how to make the best use of containers

hipping prefabricate

d structures could cost much, The team adopted
a novel foldable framework system with columns that could be unfolded,
for several reasons, First, the social connection and land ownership in
slums are more complex. The construction cycle should be as short as
possible due to fey

er holidays for schools Building blocks would save the
time. The major structure produced in China could solve the problem of
poar quality control caused by the underdeveloped industries in Kenya. To
reduce the costs of freight, rooms should be saved as many as possible
after the materials are packed into containers. It is undoubtedly the most
effective way to save rooms by compressing the building into plates and
restoring them upon arrival on the site. The construction of the upper
structure was completed within two weeks in August by three Chinese
builders-two from CUHK and another was a crane driver dispatched by a

state-owned company as well as a dozen o

workers from slums, some of
ed but were quick

to understand things and excited wher turning the plates into three-di-

which were even the parents, They had never been trai

structures. They even wanted to work overtime on weekends
Despite the fact that Mathare Valley slum had been divided into several
spheres of influence, the ¢

mmunity regarded the school as their
property; the School Principal even said that the building itself would
make a well-known tourist attraction

casamaAAN
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Interiors of a classroo h ‘ o I"I“

Y-shape columns on either side re
assembly of foldable components
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LRI E Time Use in Development g

Lightweight architecture is helpful in spotting potential plots and facilitatin
T EHTF RIS ightweight archi ITE ful in sp ng p 1al p a g

hatid DAy kte

After the festival, the metal roofing and bamboo
components of the huts will be recycted and
preserved for next year's activities

-the ultimate

urbanization and development. Moreover, it is aimed at creating values

i, eidobliEgt

goal of land development. It could help users, organizers, developers and ¢

s FRY &

HEFIAF ., ARE

planners by seizing every opportunity. In July on the lunar calendar, vi

sitor

‘

witness the installa

on of bamboo sheds for plays on the public pitches across

shost Festival, these

Hong Kong. But following the tran

woult ish within two or three ¢ But such sites could be found in the n

o

ere the land is dear,
District of New Territorie

needs to dois rent o

e public pitc

s Hong Kong and keep

tivities, the organizers

1g funds, providing services and org

us groups

native e communities create the

troupes,

transient cultural site amidst the hustle bustle of the metropolis festival was

added due to its

pe

he third batch of National Intangible Cultural Heritage L

£ AMEBRE R INAE LAY

/ents and culture

integration of architecture

BT

EETREPEOSEHEABTRSSHSP, 14
thpAE B —EIRRIRSRE

Plenty of residents join in the activities at the

Ghost Festival; the bamboo huts have thus f "
become a unique landscape of Hong Kang 1 1
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BUREATSICSRRNRT, BRERES
RUER A ER BRI TIRSMAE.

The prefabrication and excellent design ensure
the rapid construction and outstanding quality

/M

This is a school located in Leutschenbach, Zurish, with simple
facades and comfortable interior. It's one of the campus projec
by Blumer-Lehmann in the past few years, designed to facilita
teaching activities before the school building by Christian Kere
implemented. It's convenient to construct the reusable buildin
with complete functions and a short life span. Even in Switzer-
land, such a rich country, the newly developed urban blocks st
need school and office buildings. Other users such as college
research institutes sometimes call for extra spaces within a sl
span. Modular temporary buildings serve as an appropriate
solution, After going through rigid industrial manufacturing ar

scientific tests, modern modular structures could meet the
stringent demands in ecosystem, energy, air-conditioning,
structure and sound insulation. They could be used for many
years and provide a venue for businesses, industries, administ

tion, education and retail, or serve as housing

YoungBin
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Situated in a town nearby Bret

by Hugc

z, the school building was designed in 2012

Dworzak, an Austrian architect. It hot

a kindergarten for the additional population in the neighboring ¢

S he elaborate (
well as intimacy and interest for kids,

buildings

The ultimate activity of a city will be the se

vice activity and the "wisdom

industry” [i.e. the fourth industry) which ca

2r to 3 group sensitive to location

with higher demands for the environment. They either supplement

production and demands or create the latter, indirectly making the city more

ble and attractive to the talent. But the urban transformation from the

secondary activity to the tertiary industry cannot be made within a short

period. During the development of the tertiary in ry, iterative renewal

would constantly take place. Such evolution has brought opportunities for the

application of light ht buildings. Nowadays cities are keen on hosting

biennal

n art and architecture. The sites are often industrial parks to be

construction of lightweight structures d by

competent architects, have poor thermo-physical properties and less likely to

be reconstructed in other sites, the waste and pollution caused is much less

than that by heavyweight buildings. And th uld be transformed according

to future plans. If the know-how of archit could be integrated with visions

significant role in urban

t than just increasing popularity or p n at the beginning of

perience of developed countries st s that they are abl

s long-term public facility or housing be ir thermo-phy

rties and

ould rival the heavyweight structures

‘dance

should be maintained, either in the s un or long run, in ¢

with the demands of the communities to

an emerging in

exporting commodity.

EmpEStNEEESRNBERITR
MEFRK, ERIMILAEBER.
The large windows ensure beautiful

landscape and lighting, integrating
the interior with the exterior.
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lassrooms and dormitory complex in Meigu

harity School, with red and grey volumes
evated above the slope.
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ht buildings can help

sources and time

ght buildings
low-rises] after noticing trees as the main biota [i.e. heavywe ght buildin

and high-rises)? In what way do the bushes interact with the abiotic

__ma. the importance of bushes and herbag

environment [such as light, heat, water, atmosphere and soil) and excha

matter and energ

How can the bushes coexist, not compete with the

trees? These intr guing subjects usher in many new paths to application

If we compare industrial and commercial activities

e evolution, we w

creature

find that all the consumption of s 1o achieve two purposes

gaining an edge or the adaptive capacity in a unique environment as v

reproducing offspring that could inherit such advantages
[‘:ri’ﬂ“qu\l!:‘ to each other, but be
hitects and bt

way. If the developers IS
could be calc

development and aesign phas

Ul
longer a simple game of figures in which produc
led? If the ans
should be calculated by dividing the times of usage. In this

high. First, could products be re

they w

be no longer dispo

ble products, but display the features of durable goc
g

Second, are thos s unique in the

nment? It depends on

the fierce cor on, the unparallele
experience or public 3 brought about mean
) the chang

eated far more opportunities than the

ent?

eight

weight. Just as bushes and herbage outnumber trees in s

huge margin, types of lightweight architecture outnumber those of

heavyweight architecture. Tiny variation in material selection, constructic

method, geometrical gradation and functions will make a huge differe

on product appearance or performance parameter. When re chers

factories work together, architects could communicate with material

suppliers, diversified products will come into being

As in the cases above-mentioned, the enchanting world of lightweight

architecture includes housing, businesses, schools and offices. It could b

1

seen either in the suburb or downtown.

It is recyclable, site-specific and

relevant to tradition. It could be either small huts installed by inhabitants

buildings with advanced techniques by research institutes, design studio:

factories. It could be either beautiful and emotional, or long-lasting and

accurate architects, institutes, industrial fir

sponsible developers

worldwide are committed to the efficient use of resources through
lightweight buildings made of metal and eco-friendly timber in order to
bring wealth and hope as well as sophisticated industrial systems. The
technical research on such structures will zoom into energy efficiency an
sustainability while the applied study will be about how to provide diversi
products for cities, towns and so on. Expertise and creative proposals net
to be combined with long-term management and visionary decision-mak

to establish advantages of industries and usher in evolution of social noti

YoungBirc
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