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JIÈ 

     -  Jiè, a Chinese character meaning 
between the two, to introduce, to lie 
between or boundary.

The urbanization process in China has led 
to a rapid growth of many cities. Villages 
that once was placed outside the cities 
has been swallowed by the expanding city 
and find themselves in an urban setting 
surrounded by high-rises, high-ways 
and a hectic modern life. These villages 
represent islands of differences in a sea 
of similarity when the homogeneous new 
city expands. The villages are integrated in 
the city itself and provide cheap housing, 
work and  play a crucial role in the 
integration of the many migrants seeking 
to the cities. 

Villages that gradually turns more urban 
are neither defined as rural- or urban 
villages, but somewhere in between. Our 
assignment takes place in a village like this, 
Hou Wei Zhai, located in the city of Xi’an. 

Only 10 years ago it was surrounded by 
farmland but now Xi’an has grown to its 
doorstep and the pressure from the city 
growth is present. The plans for the village 
is to be demolished, but we suggest an 
alternative solution.

Jiè is a 100 meter wide zone around the 
village that will work as an urban power 
plant in two senses. Firstly it will transfer 
qualities between the village and the 
surroundings and facilitate places for 
synergies to occur between the two areas. 
Secondly it will work as a green power 
plant that provides energy from renewable 
energy sources.

In this way the village is given time to 
develop in its own speed and withstand 
the pressure from the growing city. Jiè will 
work as a meeting place for people from 
both the village and the surroundings and 
over time social and urban fabrics found 
in the village today can be spread.

Student project 2015

By Maren Gerhardsen Ulvik, Clara Aresté Florensa, Morgane 
Ohanian, Halvard Bergan Paus and Jonas Velken Kverneland

On the left: Axonometry of Hou- 
Wei Zhai village in the future.

Tutors: Ole Møystad, Jørgen Skatland, Mads Nermo, Jostein Breines, 
Thea Hougsrud Andreassen and Tarjei Zakarias Ekelund
For more information: http://www.urbantriggers.net/2015/group3
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We introduce  Jiè 

A zone around the village that gives 
it time to develop in its own speed 
and a chance to be valuable to more 
than itself.

The urbanization process in China 
makes cities like Xi´an grow rapidly. 

Former rural villages are turned 
into urban villages and often they 
are demolished to make room for 
monofunctional highrises. 

This is the situation today!

Hou Wei Zhai

1

2

3

The city of Xi´an with surrounding 
rural villages

CONCEPT
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Jiè will transfer qualities and resources 
between the village and the surroundings 
and facilitate places for synergies to occur 
between the two areas. It will also provide 
green energy for up to 92 000 households.
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Map of Xixian-area // 1 : 20 000Map of Xixian area 1 : 20 000

Hou Wei Zhai

Xianyang

6



Xi´an
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Hou Wei Zhai
The village of Hou Wei Zhai was estab-
lished in 1393 as a garrison village in the 
Ming-dynasty. The villagers were soldiers 
but mainly worked as farmers. Hou Wei 
Zhai remained its position as a farming 
village all the way up to the 20th century, 
but the economic reforms initiated from 
the 80s made the village go through major 
changes.

The villagers started renting out their 
farmland and eventually all of it were trans-
formed into plots for factories therefor the 
village changed status to a Factory village. 
The factories needed workers, and the 
village became a popular place for migrants 
to live because it provided cheap rooms 
for rent, and it had a close location to their 
workplaces. The villagers main source of 
income therefore changed from farming to 
income from rent. Owners started ex-
panding their homes to be able to rent out 
more rooms and the density of the village 
increased. It did not take many years until 
the owners became a minority in their own 
village. 

Today the growth of Xi’an has reached the 
village and Hou Wei Zhai is surrounded by 
factories, highways and high-rises. A com-
pletely different situation than for just 15 
years ago when the village were surrounded 
by farm-land. Following from the reces-
sion in the Chinese economy some of the 
factories has closed down and the number 
of renters in the village has decreased. In 
addition, the new masterplan for the area 
states that the village will be demolished 
in the near future. The village of Hou Wei 
Zhai have in other words an uncertain 
future as many other villages in an urban 
setting also face.

Xi’an
Xi’an is located in north-central China and 
is the capital of the Shaanxi province. The 
city has a rich history dating back to the 
11th century BC. Xi’an has been the capital 
of China during a total of 13 dynasties. In 
the Tang-dynasty (618 AD to 907 AD) the 
city became one of the most splendid in the 
world, equaling to Cairo, Athens and Rome, 
and its population was at its greatest. The 
population decreased after the Tang-dy-
nasty ended as the capital was moved to 
Louyang, but Xi’an still remained as a 
market centre for the Central Asian trade 
with the Silk Road. As many other Chi-
nese cities, Xi’an has during the later years 
experienced a rapid growth of population 
because of the extreme urbanization. After 
the 1950’s Xi’an became one of China’s 
major industrial cities. 

The village of Hou Wei Zhai, is located 
in the Xixian area, situated in the west 
of Xi’an between the cities of Xi’an and 
Xianyang (see previous page for map). As 
both cities continues to grow they will soon 
merge into one mega-city and the Xixian 
area is an important strategic site as the 
meeting point between the two cities.

Established: 1393
Population: 16 000
Area: 0,8 km2

Density: 20 000 /km2

FAR: 1,1

Established: 11th century BC
Urban population: 6 500 000
Urban area: 2 420 km2

Urban density: 2680 /km2 Renters

Owners

SITUATION 
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2000: Farming village

2015: Factory village
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The new Silk Road
The historical Silk Road first launched 
by the Han Dynasty for more than 2000 
years ago have given China both economic 
and political power. Today the Chinese 
government wants to launch the New silk 
road, a strategy to recreate the ancient 
route as a massive free trade zone, with an 
intention of linking Asia, the Middle east 
and Europe closer together.

Xi’an will be the starting point of the New 
silk road project and the village of Hou Wei 
Zhai will be in the middle of the west gate 
of this new economic road.

Masterplan
The planning authorities in Xi’an wish to 
adopt the development pattern and spatial 
structure of the international metropolis 
of Xi’an to the Xixian area and have made 
a masterplan of how to do it. This is a 
large scale plan with little regard to local 
conditions. 
 
The village of Houweizhai  is located in a 
23 km2 area planned for trade and high-
end business. In the masterplan the village 
is to be demolished to make room for a 
new road intersection, while the Car city is 
planned to be expanded over an area of 7 
km2. 

11



Urbanization
30 years ago, the majority of the 
population in China were farmers living 
on the countryside in simple village 
houses. The economic reforms initiated
from the late 70’s has brought radical 
transformation in China and the urban 
population has grown from 1/5 to 1/2 of the 
total population. This has led to a rapid 
growth of many of the cities in China. The 
urban population in Xi’an for instance has 
grown from 2,1 to almost 6,5 million people 
from 1990 until today and its keep growing.

Urban villages
On the countryside and outskirts of the 
cities there are a patchwork of villages with 
surrounding farmlands. When the cities 
expand the rural villages are caught up 
with the rapid urban growth and turned 
into urban villages. The village of Hou 
Wei Zhai is in the middle of this process 
and will turn into a urban village in the 
near future. The villages often experience 
a increased density up to the extreme of 
what the buildings can handle when they 
find themselves in a more urban setting 
than before. The urban villages represent 
cheap way of living in a more modern and 
expensive surrounding urban structure. In 
Xi’an there are 79 urban villages today.

Migrants
Today there are about 275 million migrant 
workers coming from the rural areas into 
the cities to find work, this is over 1/3 of 
China’s entire labour force! Never before 
have the world seen a mass migration in 
this scale. 

There are two types of migrants. Long term 
migrants come to the city to settle on a 
permanent basis and therefore bring their 
whole family. Short term migrants on the 
other hand come to the city primarily to 
make money before moving back to their 
village at a later stage. They do not often 
stay in one place for a long time , in average 
not more than half a year, before they move 
on to a new place. They are looking for 
cheap housing in the cities and the urban 
villages provide this.

Integration
Urban villages has a key role in the 
urbanization process in China. For many 
migrants the urban villages are their first 
place they go when they enter the city. It 
works as a transition point between the 
rural and the urban and help migrants 
assimilating into the city and provide 
contacts for jobs and cheap places to live.
Both the owner (income from rent), the 

1955 2015

Urban population

Rural population

1 400 million600 nillion
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migrants (cheap rent and village as starting 
point) and the government (don’t have to 
pay anything to house all the migrants) 
benefits from this. The village can also 
handle changes in the economy which 
result in changing numbers of migrant 
workers in the city.

Demolished?
But why are a lot of the urban villages 
demolished? China’s government often use 
the rhetoric of progress to argue that urban 
villages are unhygienic, unsafe and in 
need of modernization. Often the villages 
are victims of the rapid change and are 
demolished to make room for new mono-
functional  buildings like high-rises. But if 
they erase the villages what would be lost 
in the process? In the case of Hou Wei Zhai 
that would also mean a loss of over 600 
years of history!

Urban metabolism
The villages are embedded within the 
urban metabolism of the city itself. If 

the villages were demolished who would 
provide cheap housing in the middle of 
the city, handle variations in the inflow of 
migrant workers or assimilate them in a 
good way into the operations of the city?

Alternative urban model
Villages represent an alternative urban 
model to the current mode of increasingly 
gated and polarized compounds of high-
rises. Without them the urban landscape 
will be homogenized and defined by an 
urban elite and a peripheral working 
poor.  Could resources and qualities 
from the urban village be used in further 
development of these locations and thereby 
offer alternative solutions to the current 
models of urban planning? The urban 
villages has a unique urban fabric, social 
structures, entrepreneurial spirit and 
diversity of stakeholders not to be found in 
the formal city planning. The village have 
qualities that lies embedded in the village 
and which has developed over time, we will 
look closer at this later in the book.
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Energy production
China is the world’s biggest polluter of 
greenhouse gases, and is responsible for 
almost 25 % of the world’s total emission. 
This is a result of, besides being the world’s 
most populated country, that 80 % of the 
electricity production in China today 
comes from coal. Traditionally China has 
been a sinker in the world’s environmental 
negotiations, but this has now changed.

The sitting prime minister, Li Keqiang, 
is seen as an ambitious environmental 
politician and have for the first time 
announced goals to reduce the emission of 
CO2: By 2030 China will cut their carbon 
emissions per GDP by 60-65 % and at 
least 20 % of the total energy production 
in China will be produced from non-fossil 
energy sources. 

This is more ambitious goals than any 
of the world’s biggest countries has 
announced.   Many expert think they will 
make it, China rarely makes deals it can not 
keep. 

Numbers from 2013 tells us that China 
has a long way to go when only 9% of the 
energy production is produced from 

renewable energy sources, but they are 
serious in their effort to reach the goal. 

Last year China invested 83 billions dollar 
in renewable energy, that is half of the 
Norwegian national budget. Li Keqiang has 
also suggested a law that will punish banks 
that provide loans for polluting companies, 
but time will show if this law will be a 
reality. 

Many of the experienced investors in China 
believe in the economy around renewable 
energy, especially in solar panels. China is 
the world’s largest producer of solar panels, 
but now it also becomes the largest market 
for it, passing Germany as the greatest 
solar panel nation. The cost is reduced 
because of the enormous production and 
at the same time the products get more and 
more technological advanced and efficient. 
Solar panels are lucrative to invest in, even 
without governmental funds.

But it is not only private investors that 
see the potential in renewable energy 
investments. The Governement in China are 
positive to subsidize green energy project to 
reach their goal for 2030. 

91 %
of Chinas energy 
portfolio is fossil fuels

80 %
of Chinas fossil 
fuels consists of coal

9 %
of Chinas energy 

portfolio is renewables
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of Chinas fossil 
fuels consists of coal
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Spatial structures
When we walked around the village to 
talk with and observed the villagers, we 
discovered qualities that we did not see 
in other places in the city. The way people 
interact with each other and the places 
where people interact were different from 
other places in the city. The social- and 
urban fabric that we found in the village 
has been developed over hundreds of 
years, a kind of embedded time that lies 
embedded in the village. But it is not 
only the time aspect that has affected 
the development. The spatial structure 
play a crucial role. In contrast to other 
places in the city, there is found different 
degrees of public and private space in the 
architecture of the village. We think there 
is a link between the qualities and social 
relationships found in the village and the 
physical environment they are played out 
in.

The street is the most important public 
space in the village. There is where people 
meet, hang out, play games and hold their 
weddings. The streets and the courtyards 
make the villagers able to greet and small 

talk to each other easily as they casually 
walk around the village. The corridors and 
the busy streets of the high-rise do not 
offer the opportunities for these encounters 
to happen easily either. It would take much 
less time for people in the village to know 
the surname of people than in the high-
rise, where one could live for years and not 
knowing the surname of one’s neighbour.

People in the village visit each other 
frequently and they have a close 
relationship to their neighbours. Villagers 
keep their front doors open to let friends 
and family able to come on unannounced 
visit. We think this is a quality the high rise 
lack as their layout is more introverted. 
Their front doors are mostly closed, and 
the corridors are not a place used for 
recreation or as a meeting place. 

We noticed that people in the village was 
eager to offer help, both to people they 
knew and to strangers. This may be caused 
by the small scale of the village, where it 
is possible to see individuals instead of 
masses of people. In the high rise people 
mostly offer help inside the apartments 

EMBEDDED TIME
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to friends and family. It takes a lot more 
for people to ask for help themselves, 
though the threshold to do it may be 
easier in the village than the high-rise as 
the relationships between neighbors are 
stronger there. 

The number of people you care about can 
be high in the village. One could more 
easily found a bond with people you meet 
regularly in the street and in that way start 
to care about and be aware of their well 
being. In the high, the introvert layout 
makes it harder to establish these kinds of 
relationships. 

To reach the point of trust with a new 
person is something that takes a long time 
to achieve. The spatial characteristics of 
the village makes the development of trust 
easier than in a highrise because people 
spend more time in the street and their 
homes are more open. 

The village offers a lot of different traditions. 
Some of us was for instance invited to a 
wedding hosted in the streets of the village. 
Festivals also occur in these public places. 

The high rise do not have the same places 
for these activities to take place. But the 
family traditions though, such as family 
dinners, happens both in the village and 
the high rise as they both happen inside 
the home. In the village there were a lot of 
people playing mahjong. In the streets, in 
the public places, in the courtyards, and in 
special mahjong rooms. In the high rises 
people lack most of these public places and 
the street outside the highrise is not used in 
the same way as in the village.

Lastly we have the aspect of being 
financially dependent on one another, like 
open a business together, or lend money. 
Even though this is a relationship that 
needs a long time to build, it is easier to be 
financially dependent on each other in the 
village than the high rise. This is due to the 
fact that it is easier to get a close relationship 
between people in the village as there is 
more opportunities to meet in the streets or 
the public places together with the fact that 
their doors always are open. The high rise is 
more introverted, so it may be more difficult 
to achieve such a close relationship.
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Spatial structures
 in the village
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Spatial structures 
in the High-rise
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Ask for help

Care about someone

Financially dependent

Greeting

Knowing surname

O�er to help

Traditions

Trust

Visit eachother

Ask for help

Care about someone

Financially dependent

Greeting

Knowing surname

O�er to help

Traditions

Trust

Visit eachother

1393

What takes the most time of all the social 
fabric are the financial dependence and 
traditions, the last one since the creation of 
unique qualities of a place need a long time 
to be developed.

The intention with Jiè is to spread the 
urban- and social fabrics found in the 
village on to the surroundings and in that 
way help them develop their own social 
fabric faster than before. To do this people 
from the village and the surroundings must 
interact with each other, and Jiè is the place 
to do that.

The village was established. 
The social fabrics were yet to 
be developed in the village.

Over time the social 
fabrics develops.

Aspect of time
For the social fabric to develop it takes a lot 
of time. Some of the qualities listed earlier 
takes more time than others, many of them 
dependent on the level of interaction it 
demands. 

To greet and have small talk with each 
other is something that happens fast and 
do not need much effort to achieve. Right 
after comes knowing the surnames of 
people and visiting one another. It takes 
time to develop a relationship for the social 
interaction to evolve. 

Social fabrics

Social fabrics
fully developed

Social fabrics
under development
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2011 2015

Today there are social fabrics 
in the village that has been 

developed for over 600 years! 
It can be called embedded time.

In the village the social fabric  
continues to spread.

A new high-rise compound 
is built next to the village. 

It has no social fabrics.

Since the high-rise do not have 
the same spatial structure as the 

village, development of social 
fabrics takes longer time. 

Jiè can spread the social fabric 
from the village and speed up the 

process in the high-rise!
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PICTURE + HEADLINE?
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ACTORS 

Who are the actors contributing 
to the development of Jiè? 
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Villagers
The villagers own the land in and around 
the village and are a key part in its 
development. The villagers need access to 
healthcare and education facilities, energy 
supply, food supply, new incomes, a way to 
manage their waste situation and upgrading 
the village. The villagers have savings to 
invest, traditions to share, knowledge, 
workforce and entrepreneurial spirit.

Village co-op
Creating a housing cooperation, in the 
model of the norwegian borettslag, will 
make it possible for the villagers to make 
joint decisions for the future of the village.

Each owner in the village will receive a 
number of shares. The number is based on 
the amount of property owned. The co-op 
owns the houses and the property of the 
village. The board of directors, elected at 
the annual general meeting, will administer 
the land of the village, and the profits from 
selling or renting out the land. 

Migrants
The migrant renters are the main 
workforce of urban villages. They come 
from all over China to improve their life 
conditions and to send back home some of 
the benefits they earn in the city. Migrants 
are looking for a cheap place to stay near 
to their workplaces. Therefore, they usually 
live in the urban villages, where they can 
find also jobs and place to start businesses 
at good prices. There, they can hopefully 
become a part of the community that is 
built by the villagers.

Migrants needs education facilities, energy 
supply, food supply, new income, cheap 
housing and integration in the community. 
They have traditions and knowledge

Investors
There is a big part of the Chinese society 
that is eager to invest and has the means to 
do so. Two of the aspects that are included 
in Jiè are the energy research or the 
building construction and investors are 
welcome to invest in these. 

Investors have technologies, knowledge and 
the money to invest in Jié. The investors 
are interested in good investments 
opportunities. Energy companies are in 
need of spaces to research, and cheap plots 
to do it on.

Government
The government is interested in raising 
the share of renewable energies in China. 
They want to improve and develop the 
area as it is the start of the new Silk Road, 
and they need to solve the problem of 
integrating the urban migrants. It is also 
the government’s responsibility to provide 
public facilities such as schools, public 
spaces and hospital.

Citizens
With Jié, Xi’an’s inhabitants can get 
energy from renewable sources, food 
supply, health care and education facilities 
and find a new income in the different 
programs of Jié. They can also find in Jié 
the spatial qualities they miss to speed up 
their social fabrics. In return, inhabitants 
outside the village can provide to Jié waste 
to produce energy, knowledge, workforce 
and entrepreneurial spirit necessary for its 
development.

The general perception of Xi’an’s 
inhabitants is that urban villages are a 
messy and unsafe place. Today they live 
in mono-functional compounds without 
interacted with the villagers. Tomorrow, Jié 
will link both inhabitants’ groups and make 
them exchange.
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Geothermal PlantPublic spaceHousing + BusinessBiogas PlantVertical farmingEducationHospital

Village co-op 
Needs

Migrants 
Needs

Village co-op
Resources

Migrants 
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Investors
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Governments 
Needs

Citizens 
Needs
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Housing + Business

Factories

Hospital

Education

Electric Car City

Vertical farming

Biogas powerplant

Farming

Public space

Geothermal powerplant

PROGRAMS

Jiè is a 100 meter wide 
zone around the village.  Here we 
show the programs implemented 

in Jiè and the space needed.
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STEPS

The 7 programs implemented in Jiè are 
to be done in a total of 4 steps. Here we 

introduce what the programs are, why we 
implement them, and who is the actors 

involved.
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START

Factory

What?
Today the village are surrounded by 
factories. We intend to keep 65 % of the 
existing factories in the area of Jiè.

Why?
The existing factories provide places for 
work and are in this way interlinked with 
the village and the surroundings.

Who?
The existing factory do not need to 
worry about the plots they rent would be 
expropriated by the government. Jiè and 
the villagers co-op will provide certainty 
and cheap plots for them to 
further develop in the future.

Car city

What?
The Car City on the southeast side of the 
village will be converted to an Electric Car 
City which will exhibit and sell electric cars.

Why?
The Car City provide places for work and 
are in this way interlinked with the village 
and the surroundings. Converting the Car 
City into an Electric Car City follows the 
image of Jiè as a green urban power plant 
and its focus on renewable energy.

Who?
Jiè will promote the green transportation. 
Therefore, electric car dealers will be 
privi-leged being there, with more potential 
clients.
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STEP 1

Farmland

What?
The rest of the area in Jiè will be 
reconverted into what it used to be 10 years 
ago, mainly farmland. 

Why?
By turning the remaining area of Jiè into 
farmland it provides a clean sheet for the 
future building step to be developed. The 
villagers can use their knowledge about 
farming. 

Who?
The Villagers co-op will handle the 
demolishing and recycling of the old 
factories.

Solar panels

What?
In the village 1/6 of the roof area will be 
covered with solar panels.

Why?
The solar panels will be paid off after only 
two years and they will cover the entire 
village’s needs for energy.

Who?
The Villagers co-op will invest in the 
solar panels for the village. The Chinese 
government’s focus on renewable energy 
makes them subsidize up to 70 % of the 
investment in solar panels.
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STEP 2

Housing and Business 
(Phase 1)

What?
Mixed use buildings with housing and 
business are implemented in Jiè. The 
bulding will be a  powerhouse. That is a 
building that produces enough renewable 
energy to compensate for the building’s 
greenhouse gas emissions over its lifespan 
and will produce extra energy. Thus goes 
the building from being a part of the 
energy problem, to become part of the 
energy solution. In Jiè’s powerhouses there 
will be a mixed program of housing and 
business.

Why?
A mixed use building with business in 
the two first floors and housing in 5 floors 
helps the area being more diverse and 
provide activity throughout the whole day. 
Jiè, as a green urban power plant, focus 
on sustainable sources of energy and a 
powerhouse is a good example of this. The 
Jiè will be an example of how to build more 
environmentally friendly.

Who?
An external investor is needed to take 
part in the investment of the project. The 
villagers provides the investors free plots 
in Jiè and in return the Villagers co-op will 
receive 1 floor of the finished building that 
they can sell. The estimated income from 
sale in phase 1 is 150 million ¥.

Public space

What?
A public space accessible to both the 
people living in the village and the 
surroundings.

Why?
In the village the street is the most 
common public space. In Jiè we provide 
larger public spaces that can be used for 
activities that needs a larger space like 
square dance, weddings and other common 
gatherings. It will be a place where people 
from the village can interact with people 
living in the surroundings.

Who?
The government is responsible of public 
space and in their annual budget they have 
reserved some money for this cause, so it is 
reasonable to say that the Villagers CO-OP 
will get some subsidize for providing public 
spaces in Jiè.
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STEP 3

Housing and Business 
(Phase 2)

What?
Mixed use buildings with housing and 
business are implemented in Jiè. The 
bulding will be a  powerhouse. That is a 
building that produces enough renewable 
energy to compensate for the building’s 
greenhouse gas emissions over its lifespan 
and will produce extra energy. Thus goes 
the building from being a part of the 
energy problem, to become part of the 
energy solution. In Jiè’s powerhouses there 
will be a mixed program of housing and 
business.

Why?
A mixed use building with business in 
the two first floors and housing in 5 floors 
helps the area being more diverse and 
provide activity throughout the whole day. 
Jiè, as a green urban power plant, focus 
on sustainable sources of energy and a 
powerhouse is a good example of this. The 
Jiè will be an example of how to build more 
environmentally friendly.

Who?
In the second phase the Villagers CO-OP 
still needs an external investor because the 
money that was made from the previous 
phase is invested in the biogas plant. The 
villagers provides the investors free plots 
in Jiè and in return the Villagers co-op will 
receive 1 floor of the finished building that 
they can sell.  The estimated income from 
sale in phase 2 is 370 million ¥.

Biogas Plant and Smart Grid

What?
A biogas plant transforms waste into 
methane gas. The biogas can be used for 
production of electricity or fuel for cars. A 
smart power grid is a bidirectional electric 
grid implemented in Jiè.

Why?
As a part of the strategy to upgrade the 
village, the biogas plant and waste handling 
will collect the waste and keep the streets 
in the village cleaner. The biogas plant 
will produce energy that can be sold to 
the surroundings. The smart power grid 
will be a part of the upgrade of villages 
infrastructure. Control of production and 
distribution of electricity are important 
aspects and in this way the excess energy 
from the powerhouses and energy from the 
biogas can be linked to the smart grid.

Who?
The revenue from the first phase of 
powerhouses is used in the investment of 
a biogas plant (140 million ¥) and the smart 
power grid in Jiè. The investment will be 
recovered in a period of 5 years by the sale 
of energy produced.
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Geothermal Plant and Smart Grid

What?
A power farm of 1 geothermal power plants 
with a total output of 64 MW or 560 million 
kWh/year. The bidirectional smart grid is 
implemented in the village.

Why?
Xianyang is named China’s Official 
Geothermal City and there are already a lot 
of projects in the area producing energy 
and taking advantage of the heat in the 
ground with geothermal heat pumps. The 
smart grid would be a part of the upgrade 
of the village infrastructure.

Who?
External investors together with the 
government that would like to take part 
and subsidize in this renewable energy 
project. The Villagers CO-OP provides free 
plots and invest in return the smart power 
grid, which is implemented in the village 
as a part of the village upgrade. Investment 
cost for 1 power plant is 140 million ¥. The 
investment will be recovered in a period of 
5 years by the sale of energy produced
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STEP 4

Housing and Business 
(Phase 3)

What?
Mixed use buildings with housing and 
business are implemented in Jiè. The 
bulding will be a  powerhouse. That is a 
building that produces enough renewable 
energy to compensate for the building’s 
greenhouse gas emissions over its lifespan 
and will produce extra energy. Thus goes 
the building from being a part of the 
energy problem, to become part of the 
energy solution. In Jiè’s powerhouses there 
will be a mixed program of housing and 
business.

Why?
A mixed use building with business in 
the two first floors and housing in 5 floors 
helps the area being more diverse and 
provide activity throughout the whole day. 
Jiè, as a green urban power plant, focus 
on sustainable sources of energy and a 
powerhouse is a good example of this. The 
Jiè will be an example of how to build more 
environmentally friendly.

Who?
In the third face there is also need for 
an external investor to take part in the 
investment of the powerhouses. The 
villagers provides the investors free plots 
in Jiè and in return the Villagers co-op will 
receive 1 floor of the finished building that 
they can sell. The estimated income from 
sale in phase 3 is 150 million ¥.

Vertical Farm

What?
A 32 storey building that takes use of the 
process of aquaponics and aeroponics to 
produce food. 

Why?
The vertical farm will produce enough 
calories to cover the needs of the people 
living in the village.

Who?
External investors and the Villagers CO-OP 
will join to build the vertical farm that has 
an starting investment of 1 375 million ¥  
and will be paid off after 7 years
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Education

What?
We propose a given area in Jiè for 
educational purpose that should contain 
a kindergarten, primary school and a 
learning center.

Why?
The raising number of people in the 
area need a proper education system. 
Both people from the village and from 
the surroundings can take use of the 
educational program in Jiè. Education 
would be a nice way of blending 
inhabitants of different age and social 
categories, letting them learn from each 
other and share their knowledge. The 
learning center is also going to work as a 
showroom for Jiè.

Who?
The education system will be a public 
service and need government fundings. 
Villagers will also participate by building 
non-regulated educational centers for 
spreading culture and knowledge they 
have. The estimated budget needed for the 
different centres is 70  million  ¥. 

Hospital

What`?
We propose to implement a hospital in Jiè 
with the capacity to provide healthcare for 
75 000 people in the area.

Why?
The raising number of people in the area 
need a proper healthcare system. Both 
people from the village and from the 
surroundings can take use of the hospital 
in Jiè. China is also facing a dramatic rise 
of the elderly population and Chinese 
government would have to deal with this 
challenge.

Who?
The healthcare facilities will be a public 
service and need government fundings. The 
estimated budget of a hospital is 155 million 
¥.
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After 4 years 
all the programs 
in Jiè are built.

Eventually, the return of 
investment can be used to 

upgrade the infrastructure and 
the buildings in the village
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Step 4:
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Return of 
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Time for return 
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INVESTMENT PLAN

Each step of Jiè is done based on an 
investment plan. After each step the profit 

is used to implement the next step.
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Energy demand 
in Hou Wei Zhai
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Feed 15 000 
people

The village is self-
su�cient of food
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        Smart Power Grid

The grid is the network that is already 
implemented in the distribution of 
electricity. Nowadays it is formed by lines, 
substations and transformers that deliver 
the electricity from the production point to 
the consumption point.

As from now on the consumers will 
also be producers, the grid needs to be 
bidirectional. That change will be made 
by digital technology that will allow the 
intelligent distribution and transmission 
of electricity. That change will be 
implemented in different steps, beginning 
with Jiè and after that, upgrading the 
village’s grid. 

        Metro Hub

Hou Wei Zhai is well connected by the 
metro line of Xi’an. In the future, it is 
planned that it will have access to the 
airport directly with the same line.

This factor will make Jiè be more centrally 
connected with the city and, therefore, the 
village will also be closer to it. Making the 
flows of people go there too.

In 2018, when the whole subway system is 
planned to be finished, Hou Wei Zhai will 
be in the middle of line 1, from the city 

centre to the airport, and close to the 
transfer stations to line 9, 10, 11 and 12.

        Height regulation

The project of Jiè will have height 
regulation rules that will allow the 
development of the city, the village and Jiè 
itself without harming each other. 

When the village eventually gets upgraded 
it will turn out more attractive which again 
will cause the prizes in the area to rise. 
There is set a limit of 5 storeys within the 
village to prevent the density getting too 
high and potentially losing its qualities. But 
the height regulation still makes room for 
further development and a certain increase 
in density in the future.

In Jiè the height limit is set to 10 storeys. 
This will provide a gradually transition 
between the lower buildings in the village 
and the high-rises in the surroundings. In 
Jiè there can be exceptions as the urban 
farming building or other iconic buildings 
that will be placed at the exterior border of 
Jiè, meeting the heights of the surrounding 
city.

        Street structure

After the study of the qualities of the 

MAIN ASPECTS OF JIÈ
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installation of photovoltaic panels (Solar 
panels). At least, 1/6 of the roof area will 
be covered which will produce enough 
energy to cover the village’s need making 
it self sufficient. The solar panels are easy 
to install and they are subsidized by the 
government. 

        
        Upgrade village

With the profits that the Villagers co-
op will make in Jiè, they will be able 
to upgrade the village in terms of 
infrastructure, as the sewage system or the 
power grid, for instance, but also in terms 
of the buildings themselves.

village, it can be seen that those qualities 
are there not only because of the buildings 
facing the street, but also because of the 
street structure. 

Having perpendicular street structure 
makes the possibilities of different paths 
and itineraries much wider, and the 
pedestrians can enjoy spontaneous meeting 
places. We look at the street structure in 
the village as a quality and therefore we 
continue it in the area of Jiè. 

        Mixed use

One of the aspects that make the village 
a lively place all through the day is the 
mixed use. The fact of having more than 
just one function in one building makes 
the different categories of actors blend 
smoothly.

The new buildings of Jiè will have mixed 
uses. Mainly housing and business, but the 
other programs will also be close to each 
others in order to make the street structure 
feel this mix and have people using them 
during almost all day long.

        Photovoltaic panels

The first step to change the energy 
generation inside the village will be the
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SYNERGIES

When Jiè is established there will be 
synergies between the programs, the 
village and the highrise. How are they 

all connected, and how do each program 
contribute to its surroundings?
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HOUSING 
& BUSINESS

VILLAGE

CITY

Job opportunities 
for 10 000 people

Housing for 
12 000 people

Social fabric

Housing & Business

The mixed housing and businesses districts 
will provide housing for 12 000 people 
and work, in its offices or shops for 10 000 
people. 

Both people from the village and the 
surrounding city will work together here.
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BIOGAS PLANT

VILLAGE

CITY

Knowledge

Social fabric

324 tonnes 
of waste a day

13 tonnes 
of waste a day

56 000 000 kWh/yr

25 
workers 

25 
workers 

Biogas plant

Waste management will be one of the main 
issues solved by Jié in order to improve the 
hygiene of the village. 

405 000 people live within a 2 km radius 
they produce 324 tons of waste a day.The 
16 000 inhabitants in the village produce 13 
tons of waste a day. 

Converted in to energy by the biogas plant 
these can produce enough energy to cover 
the needs of Hou Wei Zhai eight times. 

Having workers from both the village and 
the city, the knowledge of how to build and 
run a biogas plant will spread to the village 
and the social fabric from the village will 
spread to the city.
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Knowledge

Knowledge

GEO-THERMAL
PLANT

VILLAGE

CITY

30 workers

56 000 000 kWh/yr

Geothermal Power Plant

The knowledge and know how to build and 
run the geo-thermal plant come from an 
energy company from outside the village. 

From working in the plant villagers will get 
the knowledge of how it works. 

The factory produces enough energy to 
cover the needs for 42 000 households or 
eight villages.

49



Academic 
knowledge

Physical skills
  

Knowledge

Knowledge

Renewable
energy

20 teachers

24 teachers

CITY

VILLAGE

EDUCATION

Education

The education part of Jié consists of three 
different parts; one learning centre, one 
primary school, and some kindergartens. 

To provide the necessary academic 
knowledge people from the city come here 
to teach. Also villagers, especially migrants 
and the elderly, are contributing in the 
teaching with their knowledge of farming, 

construction and traditions. 

In return the education is providing new 
knowledge and skills to both the villagers 
and the city people in the area. The city 
gets educated workers, and the villagers 
learn how to implement renewable energy 
in their homes.
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Sanitation workers
Security o�cers

HOSPITAL

VILLAGE

CITY
72 hospital beds

230 hospital beds

120 nurses and 180 doctors

Hospital

The qualified doctors and nurses will come 
from the surrounding city. Jobs that do not 
require these skills can be villagers. 

It will provide 302 hospital beds for the 
population from the surrounding city and 
from the village.
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Academic 
knowledge

Knowledge 
from earlier farmers

CITY

VILLAGE

32 �oors

VERTICAL
FARMING

20 workers
21 workers Food for 15 000 people

Vertical Farm

The knowledge and technology for the 
vertical farms come from the investing 
company and not from the village. But the 
village consists of former farmers and rural 
migrants that are easy to teach. 

The farm will produce enough food to 
almost cover the village’s food needs. The 
food is sold in the market on the ground 
floor of the factory.
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Social fabricSocial fabric

PUBLIC SPACE

VILLAGE

CITY

Space for square dance, 
weddings, majohng etc.

Public Space

The village today use the streets as their 
public space. This is possible because of the 
street structure of the village. But it is not 
ideal. The park fills the villagers need for a 
space to gather for festivals and weddings. 

It will also work as a meeting place between 
the villagers and the city. 
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HOW THEY WORK

We took a closer look at three of the 
programs in Jiè. Let’s see how the business, 

the learning centre and the geothermal 
plant work.
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Business

A total of 8 percent of Jiè is dedicated to 
business activities. This include bottom-up 
initiatives that helps the startup of a busi-
ness, standard offices and other commercial 
shops.

Most of the buildings in Jiè are mixed use, 
with business in the two first floors, and 
housing in the other 5 floors. This helps the 
area being more diverse and provide activity 
throughout the whole day.
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Start Up Studio

A startup studio is located in Jiè. It works 
in accompanying the development of 
different kind of start-ups from their early 
beginnings. These studios offer guidance, 
expertise, resources, and investment funds 
to turn ideas into companies. You come 
to the studio to get help when you have 
an idea you want developed. It work as a 
joined business where the studio will get 
some of your earned profits. You can stay at 
the studio for six to twelve months before 
you have to leave.

Business Incubator

A place for a business incubator is also 
located in Jiè. It is a support for startup 
companies who need advices and access 
to capital to get their ideas off the ground. 
They can provide the capital themself, but 
usually you have to get it from external in-
vestors. They provide an equipt workplace 
at a reasonable price for the start-ups to 
start growing. You can get help here for a 
total of two years.

“By mitigating start-up costs and providing 
a nurturing environment, business incuba-
tors have successfully graduated over 87% 
of their firms and kept an astounding 84% 
of these thriving businesses within their 
local communities for years after gradua-
tion” (The National Business Incubation 
Association)

Kitchen Incubator

There is also a kitchen incubator in Jiè, it 
focus on the firsts steps of the start-up of 
a food business, concerning catering, retail 
and wholesale. They work much in the 
same way as the business incubators, by 
assisting their tenants with the planning of 
the business, access to finance, mentoring 
and so on.

Offices

Jiè also provide places for standard offices 
to be located, mostly in the second floors of 
the houses.

Shops in the street

The first floors of all the buildings in Jiè 
are dedicated to shops, restaurants and 
other businesses. This is to strengthen the 
urban street-life, and support the necessary 
needs of the villagers to make the area self 
sufficient.
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Learning centre

One part of Jiè’s educational program is 
a learning centre. It has been designed as 
a place where citizens come together to 
learn new skills and explore traditions and 
culture, this especially directed towards 
children, elderly and migrants. 

To answer to this program, Hou Wei Zhai’s 
learning centre includes 17 rooms (from 
simple classroom to technical workshops) 
and has a total capacity of 460 students.

We can divide the learning centre into 
three main parts : 

1: Traditions and Culture; theatre, dance, 
art, music, cooking, etc.

2: Energy research centre

3: Learning skills: IT, business, 
construction, farming, etc.
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Exhibition
100 m²
160 people

The exhibition area is established to 
explain Jié and its different programs, this 
to show villagers and citizens what benefits 
they get from renewable energy, and what 
exactly they get out off it by implementing 
it themself. Some lectures can be provided 
in the auditorium to explain with more 
details how the Jié works.
 
Administration
78m²
10 employees

The learning centre needs an efficient 
administration, composed of a 10-members 
team.
 
Classrooms 
50m² (3 rooms)
24 students

The learning centre includes three simple 
rooms which can host different kind of 
lectures or seminar (business, cultural 
traditions, literacy, homework support).

Computer rooms
45m² (2 rooms)
30 students

The learning centre contains two computer 
rooms. They are intended for elderly 
people, children from primary school and 
migrants, who would like to learn IT-skills.

Library
130m² 
30 seats

In the learning centre, a library is also 
included. The library contains 10 000 books 
and is the perfect place to make some 
researches and to study in calm after class.

Auditorium
120m² 
80 seats

An auditorium, equipped with a stage, is 
included in the learning centre. This room 
can host children’s performance, lecture 
about the village’s traditions, business 
seminars, etc.

Kitchen + dining room
50m²  + 70m² 
12 students + 64 seats

A kitchen is made available for villagers 
to share and exchange food traditions. 
Furthermore food is about sharing, so a 
dining room is linked to it. 

Workshops
90m² (2 rooms)
20 students

In order to teach and learn farming, 
construction and craft skills, two equipped 
workshops are included in the learning 
centre.

Dance studios
60m² (2 rooms)
30 students

In the village, we could observe 
spontaneous outdoor dance class. In order 
to develop this custom in Jié, two dance 
studios are made available to villagers and 
citizens in the learning centre. 

Music/art rooms
45m² (2 rooms)
20 students

Two special room are placed in the learning 
centre. These rooms can host art, music and 
singing classes, in addition to focusing on 
teaching traditions of the village.

Outdoor space
750 m²

An outdoor square is provided to connect 
the centre’s buildings together, while at 
the same time working as a social meeting 
place. Elderly people get one more outdoor 
space to practice their morning exercise 
together, and the children get a place to 
meet and play after school hours.
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Geothermal Power Plant

Kaldera Power System (KAPS) are 
container based geothermal power plants 
that can operate alone, but are also 
capable of working together in power 
farms. Because of the small size, 1750 m2, 
KAPS can be more easily adopted to 
the environment than large power plant 
structures.

The power plant is made of standard 
manufactured components with easy and 
fast deployment. With the KAPS approach 
boreholes can be harnessed after only 
12 months from ordering. Whereas the 
conventional approach requires borehole 
evaluation period of 3-5 years. This means 
an earlier power production, an earlier 
income and thereby an accelerating return 
in invest.
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One power plant has an output of 
6,4 MW or 56 000 000 kWh/year.

The power plant uses a flash geothermal 
system where pressurized hot fluid is 
sprayed into a separator held at a much 
lower pressure than the fluid, causing some 
of the fluid to rapidly vaporize, or «flash» 
into steam.

KAPS is a product of the Green Energy 
Group (GEG) from Norway and has been 
built in many countries worldwide.

Xianyang is named Chinas official 
geothermal city because of the good 
conditions for geothermal activity and 
energy production. there are many
examples of geothermal power plants in 
the area and therefore it is likely to say that 
KAPS would work well. The small size also 
makes it easy to implement in Jiè.
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Over thousands of years rainwater has been 
collected in underground reservoirs. The 
magma heats the water until it becomes a 
superheated fluid. To reach the superheated 
fluid wells are drilled 1500 - 3000 m below 
the surface. Under its own pressure the 
fluid flows naturally to the surface in these 
production wells.

 Seperator

At the surface, the superheated fluid 
flows through surface pipelines and into 
the separator. Inside the separator, the 
pressure of the fluid is reduced and this 
causes a large amount of the fluid to rapidly 
vaporize or «flash» into high-pressure 
steam.

 Silencer

The silencer reduces the noise created 
by the pressurized hot water when it’s 
escaping to the atmosphere. Without a 
silencer even a small steam discharge 
could cause deafness and headaches for 
the people working nearby. it also separate 
steam from hot fluid and bring the fluids 
back into the ground in a injection well. 

 Turbine

The high-pressure steam is transported 
in pipes to the turbine. Turbines are 
the primary piece of equipment used to 
transform geothermal energy to mechanical 
energy. The force and energy in the steam 
is used to spin the turbine blades.

 
 Generator

The turbines turn a shaft directly 
connected to an electricity generator. An 
electrical charge is created when magnets 
rotate within the generator. This provides 
electricity which can be connected to the 
smart power grid.

  +

Ten power plant can have an output of 
64 MW or 560 000 000 kWh/year.

 Condenser

After the turbine the steam passes through 
a condenser that turns it back into fluid.

 Cooling tower

The hot fluid from the condenser is 
transported in pipes to the cooling tower 
where it looses temperature.
 

 Injection well

To make this a renewable resource it is 
necessary to inject the fluid back into 
the ground. The injection well is used to 
bring the fluid back into the underground 
reservoirs again. Back into the ground the 
fluid is again heated by the magma and can 
be pumped up for more energy production.

 Control Panel

Made up of two 40 feet ISO-container, this 
is the control panel of the power plant.

 Power farm

KAPS have the possibility to operate alone 
or be organized in power farms. After 
the completion of the first power plant, 
additional power plants can be added every 
month making it very efficient.

In Jiè we implement 1 power plant, but 
there is a potential in the future to build 
additional power plants. For example 10 
power plants only need 17 500 m2 of space, 
which is less than two soccer fields.
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Sustainable development
By implementing Jiè it helps both the 
social, economical and environmental 
sustainability. It provides an environment 
that makes people live at a higher level 
of social well being, this by keeping the 
human scale of the village, and upgrading 
the living conditions of the houses and the 
infrastructure. Jiè also creates numerous 
new job opportunities, businesses, new 
houses to live in, and money for the 
villagers to use. And finally Jiè provides 
a way of living that only use renewable 
energy.

Scalability 
This proposal, Jiè, can be transferred to 
other rural- and urban-villages that also 
suffer from the pressure of the growing 
city. Jiè can easily be used as a process for 
development where both a village itself and 
its surrounding area can benefit.

To apply the sustainable model of Jiè, 
some core elements are mandatory, such 
as the villagers’ shareholding company, 
the housing and business strategy, and the 
implementation of the smart power grid 
and of solar panels. Others elements can be 
a bonus used if possible, but they are not

necessary to implement for Jiè to work. The 
bonus elements are the development of 
the street structure, the height regulation 
rules, the geothermal plant, urban farming, 
mixed-used buildings, education and 
hospital facilities and the improvement of 
public spaces. The remaining elements will 
be more site specific, not being possible to 
implement everywhere like factories in-use, 
the development of a electric car city and a 
location near a metro hub.

What if every villages have Jiè?
Jiè can be applied to other urban villages 
and the results in those villages will be as 
efficient as those in the first Jiè, both in an 
economic and a sustainable way. So, what 
if, not just one, but every urban village have 
a Jiè? This will make a remarkable impact 
to the national climate goals of China 
which is to have twenty percent of their 
energy use come from renewable resources 
by 2030. The government and investors 
will probably therefore be positive to 
implying Jiè to urban villages. The results 
will both be beneficial for the climate and 
the people living in the villages and their 
surroundings. It is a win-win situation.

SUSTAINABILITY
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Total energy production covers the need for 2 882 667 households 

Scalability

Jiè can easily be used as a model 
for other rural and urban villages 

that also suffer from the pressure of 
being transformed or demolished.
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Total energy production covers the need for 2 882 667 households 

Green energy production

If Jiè were implemented in all the 
villages shown on this map, it could 

provide green energy for 
2 900 000 households! 

That is more people than the urban 
population in Xi´an
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