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The tropical climate of Shenzhen calls for a new approach to designing
office buildings. How can we create comfortable working spaces in a tropical
climate while reducing our energy consumption? The construction principle
of the typical modern office tower is replicated all over the world. It has the
advantage of a practical floor plan, and economical structural system. But in
tropical conditions the glazed curtain wall facades normally result in high energy
consumption for air conditioning and poor views through coated windows.
To achieve a comfortable working environment in these conditions an office
building would especially need two things: Shading from direct exposure to
sunlight, and dehumidification of interior air.

We are proposing a tower based on an efficient and well-proven floor plan,
enclosed in a skin specifically modified and optimized for the local climate. We
propose to enhance the sustainable performance of the building drastically by
only focusing on its envelope, the fagade.

Design evolution

The rippled walls of basalt rocks have evolved naturally from the geometric
behavior of lava cooling at very slow speeds into vertical compounds of rocky
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columns. The folded structure of a palm leaf has evolved by adapting to the
requirements of the exterior environment. The folded ripples in the surface of
the palm provide a light sheet of material with structural rigidity and flexibility.
The chlorophylle exploits sunlight to create energy through photosynthesis.
The vanes along the ripples channel water to the extremities of the structure.
The origami like structure of a paper lamp is designed inspired by the ingenuity
observed in naturally evolved plants. The traditional stepped landscapes of
rice paddies have evolved by man adapting the natural landscape to meet their
needs for inhabitation and food production.

In the same way the skyscraper has evolved as an economically efficient
way to provide flexible, functional and well illuminated work spaces for dense
populations of professionals. It has however evolved at a time when air
conditioning and electric lighting were merely seen as modern solutions to
modern demand, with no thought of the environmental consequences or energy
shortage.

Today the skyscraper needs to evolve into a new sustainable species. It must
retain its highly evolved qualities such as flexibility, daylight, view, density and
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general usability, while evolving new and untested attributes such as ways of
combining maximum daylight exposure with minimal sunshine exposure or
integrated ways of limiting the need for cooling.

We propose to make the Shenzhen Energy Mansion the first specimen of a new
species of office buildings that exploit the buildings interface with the external
elements - sun, daylight, air humidity, wind — as a source to create a maximum
comfort and quality inside.

The Shenzhen Energy Mansion will appear as a subtle mutation of the classic
skyscraper — a natural evolution rather than a desperate revolution.

Urban Context

1. Volume—The project site is located at the south gate of the political, cultural
and business centre of Shen-zhen, north-east of the crossing of Binhai
Road and Jintian Road. A podium and two towers of 200 and 100 meters
define the maximum build-ing envelope.

2. Traffic—The site is located directly at the crossing point of two main
infrastructures. Towards west a high-way bridge passes by the building. Cars
access the building from the back.

3. Pedestrians—Pedestrians access the building from surrounding sidewalks. A
pedestrian tunnel connects the site to the convention center. This pedestrian
access leads directly to the main lobby of the building. In each end of the site
will be access to the commercial areas.

4. Skyline—The towers are a part of a planned height profile for the central
area of Shenzhen. By keeping the height of the towers to 200 and 100 meters,
they will form together with the neighboring towers a continuous curved
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skyline marking the center of Shenzhen.

5. Green—Green spots for recreation are surrounding the site in the dense
forest of towers. By utilizing all roofs of the building volume as green parks,
the building site can stay green even when fully developed.

6. Sun—The site is located directly facing east and west. In the morning and
evening there is a low sun on the east and west facades. During mid-day
the sun is in a steep angle on the smaller south facing facades.

7. Wind—The wind is coming predominantly from the east and west
directions, creating need for wind protection on the outdoor spaces on the
roofs.

8. Visibility—The buildings prominent location on the main entrance axis to
Shenzhen the Binhai Road makes it a visible landmark both for cars
entering and leaving Shenzhen.

Program

The main parts of the building program are offices, a commercial podium and
a parking garage below grade. The office spaces are divided in two parts:
The Shenzhen Energy Company headquarter areas, and the rentable office
space. The podium houses the main lobbies, a conference center, cantinas
and exhibition. The Energy Company Headquarter is placed in the top part of
the high tower for best possible views. The remaining office floors are rentable
spaces.

The program requires a large part of typical generic plans, as well as a series
of special zones with special views for meeting rooms, executives clubs and

staff facilities.
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Curtain wall

1.The traditional curtain wall glass fagade has a low insulation level and leaves
the offices overheated by the direct sunlight. This results in excessive energy
consumption for air conditioning as well as the need for heavy glass coating
that makes the view seem permanently dull and grey.

2.By folding the fagade in an origami like structure we achieve a structure with
closed and open parts. The closed parts are providing a high-insulation fagade,

while blocking the direct sunlight. On the outside the closed parts are fitted with
solar thermal heat panels that are powering the air conditioning and providing
dehumidification for the working spaces.

3.The folded wall provides a free view through clear glass in one direction,
and creates condition of plenty of diffused daylight by reflecting the direct sun
between the interior panels.

4.Even when the sun comes directly from east or west, the main part of the
solar rays are reflected off the glass due to the flat angle on the window. The
reflected rays increase the efficiency of the solar thermal energy panels. The
combination of minimal passive solar heating as well as active solar panels will
reduce the building energy consumption with more than 60%.

Specific modifications

1. Ripple—The folded fagade creates a rippled skin around the building. A
classical appearance on two simple volumes. The fagade geometry follows
always the same angles, allowing for a relatively simple type of deformations
in the facade. A series of maodifications of the geometry are creating special
spaces for entrances, views or specific programs.

2. Commercial entrances—At the base a series of walls are pulled out to open
up the main lobby, connecting it to the front plaza and the pedestrian connection
to the convention center.

3. Lobby entrance—At the north and south end of the building the corners are
pushed back to form welcoming entrance areas for the commercial areas.

4. Views—At the east and west facades of the tower two smooth deformations
create spaces with extra good views on each floor, for meeting rooms, director
offices or lounges.

Seen from the city the building will appear as a classical shape with an organic
pattern. A folded curtain wall shading the building from the sun, and creating a
comfortable interior climate. The folds are creating special niches and unique
spaces inside the office floors as well as on street level around the
building.Seen close-up the curves in the facade are forming terraced hills.
At night time the changing transparency and the curved lines of the facade
create an almost wood like texture.
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