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noise of the port 
and the waterway

risk of flooding

solar progression

Environmental influences of the immediate surroundings de-
termine the design. The building is raised and the apartments 
are oriented to the east and west.

A plaza between the buildings and rooms on the first floor offer 
the possibility for community uses.

community uses

The openings are oriented to the southeast and southwest. 
By increasing the area of the facade, more light enters the 
apartments. The sound of the surroundings is refracted on the 
facade.

The added wrap-around balcony serves as a sunshade, pos-
sibility of view and sunlight can be used at different times.
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Derivation of the design

Power generation small hydropower plant

Die Mars hat eine eigene 
Strömungsgeschwindigkeit.

Mithilfe der Strömung werden 
Wasserturbinen angetrieben.

Die gewonnene Energie kann 
durch Wassersäulen gespeichert werden.

Die erzeugte Energie von circa 20 bis 30 kW 
reicht für 42 bis 63 Haushalte.

Die Mars hat eine eigene 
Strömungsgeschwindigkeit.

Mithilfe der Strömung werden 
Wasserturbinen angetrieben.

Die gewonnene Energie kann 
durch Wassersäulen gespeichert werden.

Die erzeugte Energie von circa 20 bis 30 kW 
reicht für 42 bis 63 Haushalte.

The Nieuwe Maas flows at 0.854 m/s, 
carrying 230 cubic meters of water per 
second.

The flow energy is generated with the aid of a turbine, which can optionally be located in a by-
pass solution. Alternatively, a French company is researching what is known as „eel energy“ - in 
this case, a mat is located at the bottom of the river, which generates energy through the eel-like 
movement.

A water tower serves as a mass energy storage facility. This 
acts as a buffer to balance peaks and troughs in consump-
tion, but also in generation.
More energy is consumed during the day than at night, and 
the flow rate of the nieuwe maas varies depending on preci-
pitation and the season.

Potentially available 
Power

P = g x Q x H
Available power = gravitational constant x 
discharge x altitude difference

   = 9,81m/s2 x 40 m3/s x 2m x 1000kg/m3

   ≈ 800kW
Assumptions for parameter Nieuwe Maas
required power per unit approx. 131kwh/
m2a
hydrological discharge 40m3/s
efficiency 100%

Target: Thus, more than 20% of the electrici-
ty demand can be generated on site.

Lighting sDA 
fulfilled/not fulfilled

The east-west orientation 
allows the interior rooms to 
be lit from three different di-
rections. Thus, each room 
receives sufficient sunlight 
during the day and can be 
used individually.

Shading analysis

Exposure concept

01. april
08.00 h

01. april
10.00 h

01. april
14.00 h

01. april
17.00 h

ground floor 1:200
first floor 1:200

Energie- und Raumklimakonzept

textile curtains 
as sun protection

Box windows for ventilation 
without external noise
Possibility of cross ventilation

Sliding glass elements
Sound insulation
climatic buffer zone
Possibility of winter garden

open board formwork swallows 
the sound of the environment noise

Clay for 
improvement 
Air quality

rough sawn plank formwork for 
Improve acoustics and air quality

Obtaining the energy 
through turbines and heat pump

Clay screed gives pleasant 
pleasant cold or warmth via underfloor heating 
or heat

sight west  1:200

section 1:200

The elongated body with east-west orientation turns away from the volume of the river and uses sunlight 
from the east, south and west. Another body forms a sheltered square. The pixel structure of the building 
allows for different building typologies, from long house to point house or town house, so that the neig-
hborhood can be played with in terms of urban development. By fanning out the facade, the surface area 
is increased so that more sunlight can illuminate the rooms. The circumferential balcony allows an exit in 
any direction. The floors are variable in their apartment sizes so that a mix of different apartments can be 
generated. The modules are built on a grid. An apartment is composed of different room modules. The 
sleeping areas are mostly oriented to the east, the living areas to the west. Thus, the orientation of the 
rooms and their uses is adapted to the position of the sun. The window openings in the inner facade can 
be fully opened to extend the interior space to the outside. The building is made mainly of wood and clay 
from the recyclable idea.
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summer

Electricity
generation with the 
help of of water 
turbines in the 
Nieuwe Maas.

winter

Heating
The living area is 
heated by means 
of underfloor 
heating.

Cooling
The living area is 
cooled by means of 
underfloor heating.

Flooding
The building evades by 
raising the first floor. 
Targeted flooding areas 
control the hazard.

Exposure
The patio canopy 
acts as a structural 
sun screen. 
Additional curtains 
filter the direct 
sunlight

Exposure
The terrace canopy 
has little effect on 
the low sun.

Acoustics
Ambient noise is 
shielded by the 
closed panes. The 
box-type window 
allows ventilation 
without the 
penetration of 
ambient noise.

green roof  
Vegetation contribu-
tes to cooling.  

Heating
Surface remote 
heat pump

Ventilation
In addition to large 
opening sashes, 
ventilation can be 
provided via a box 
element (see facade 
section) without 
ambient noise. Cross 
ventilation is possible.
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