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AXONOMETRY
LOAD-BEARING STRUCTURE

1 CONCRETE BASE

2 WOODEN COLUMNS AND BEAMS

final design

63/80



MARC KELLERMAN  |  T&A SUBMERGED

studio assignment energy research sea level riselocation design principles final design conclusions

AXONOMETRY
LOAD-BEARING STRUCTURE

1 CONCRETE BASE

2 WOODEN COLUMNS AND BEAMS

3 STEEL FRAME GREENHOUSE

1

23
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4. POUR CONCRETE BEAMS 
AND FLOOR

1. INSTALL SHEET PILE WALLS

5. INSTALL FORMWORK FOR 
WALLS

2. PLACE FOUNDATION PILES

6. POUR CONCRETE ON STARTER 
BARS TO CONNECT WALLS TO 

THE FLOOR

3. PLACE FORMWORK

7. REMOVE FORMWORK AND 
SHEET PILE WALLS

final design
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Single glass with an anti-
reflective (AR) coating

Diffused single glass with an 
anti-reflective (AR) coating

Red-tinted AuREUS solar windows

Double glass

final design
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FIRST FLOOR
+3000

GREEN ROOF
+8300

ROOF GREENHOUSE
+9400

GROUND FLOOR
+0

final design
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light roof planting
85 mm substrate
50 mm filter layer
55 mm drainage 
+ water retention layer
root barrier
roof deck
400 mm wooden beam

AuReus window

final design
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sloped concrete finish floor for drainage
500 mm waterproof reinforced board-marked concrete

waterproof layer
200 mm PUR hard foam thermal insulation

three-ply sealing membrane
10 mm gypsum panels

5 mm microcement finish

downspout

final design
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Foundation piles to 
the sand layer (1-15 

meters deep)

500 mm waterproof reinforced board-marked concrete
waterproof layer
200 mm PUR hard foam thermal insulation
three-ply sealing membrane
60 mm concrete layer with floor heating
50 mm concrete screed, polished

final design
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openable windows (motorised)

 automated shading nets

gutter leading rainwater to greenroof

floor heating

mechanical ventilation type D

open loop water source heat pump

motorised intake shutters on 
the windward side

seasonal storage tank

using water from the wetland 
for plants and toilets

convection tubes to enhance 
air circulation and temperature 
distribution

AuReus solar windows,
red-tinted to stimulate plant growth

air handling unit

inverter and battery

fans to increase air circulation

final design
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floor heating

mechanical ventilation type D

open loop water source heat pump

using water from the wetland for 
plants and toilets
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openable windows 
(motorised)

automated shading 
nets

gutter leading rainwater 
to greenroof

motorised intake shutters 
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convection tubes to enhance 
air circulation and temperature 

distribution

air handling unit

inverter and battery

fans to increase 
air circulation

final design
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ENERGY YIELD vs ENERGY CONSUMPTION

YIELD
AuREUS  200 kWh per year/m² (60% of a regular solar panel)
   890 m² on the building
Total   178.000 kWh per year

final design
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ENERGY YIELD vs ENERGY CONSUMPTION

YIELD
AuREUS  200 kWh per year/m² (60% of a regular solar panel)
   890 m² on the building
Total   178.000 kWh per year

CONSUMPTION

Greenhouse     581 m²
Restaurant and kitchen   289 m²
Other     282 m²

REFERENCE 1
Greenhouse     600 kWh per year/m²
Restaurant and kitchen  125 kWh per year/m²
Other     50 kWh per year/m²
Total      398.225 kWh per jaar

REFERENCE 2
Greenhouse     200 kWh per year/m²
Restaurant and kitchen  100 kWh per year/m²
Other     50 kWh per year/m²
Total      159.200 kWh per jaar

final design
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RESTAURANTKITCHEN

MARKET SQUARE

AUREUS WINDOWS

GREENHOUSE

final design
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“How can a renewable energy technology serve as the main principle for 
both the design and function of a building in Groningen?”

RESEARCH QUESTION

conclusions
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THE RIGHT CONDITIONS
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THE RIGHT CONDITIONS

CREATING A STORY

RESEARCH QUESTION

conclusions
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