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Circularity

Reusing building Reusing
materials spent grain
(Inorganic) (Organic)

A

Water for cleaning tanks, pipes and bottles (stored in silos)

Filtration system: Storage: High quality, mechanically filtered

water (stored in silos)

Malt
(stored in silos)

Mechanical filtration High quality water
system storage (in silos)

organic material

Original use of

Beer production

Natural water source
or tap water

Consumption

Use in contact with food: Consume in Maassilo

Water permeable - Kitchen (food prep, dishwashers) ' v v v v (club, theatre, and restaurant)
pavement - Brewery (residu from beer brewing)

Water from rain, hail Green-blue water Filtered rainwater
and snow retention roof storage (in silos)

Brewlines Fermenta.t on Filtration Bottling Storage Sell in Maassilo
and lagering

Flushing toilets

Production
rocess

Export to businesses and
consumers in Rotterdam

Natural filtration system / Naturally filtered grey- Cleaning,
constructed wetland (part 2) water storage (in silos) washing, showers

e

Natural filtration system /
constructed wetland (part 1)

Greywater

Spent grain
drying oven

Drinking water

f (liquids) Highly filtered drinking water

6 \

Use as animal 5th gen. yeast cells to Grey wastewater to

food or fertilizer pharmaceutical industry for use natural filtration system /
on nearby farms in shampoo, skincare products, constructed wetland
and brewer’s yeast tablets

Beer

Blackwater Pre-treatment septic tank

Rainwater

(solids) Filtered greywater / rainwater
[ ]

Filtered blackwater

material to max. potential

Repurposing used organic

reywater P )
Greywate Brewer’s

Yeast

Blackwater

Legend: Highly filtered drinking water Malt e Yeast ] e A eoswemen 2501w

v v Beer Spent grain = 5yn generation yeast cells

\/

Waste treatment plant

Filtered greywater / rainwater for cleaning Hops 02
Discharge of excess filtered

water in the Maas Grey wastewater Spent hops

Summer vs. Winter

Solar panels Industrial heat from Cold storage in Heat storage in Original material: Processed material:
on roof and facade “Warmtehub Brielselaan” insulated silos insulated silos

filled with water filled with water

Solar paneIS Industrial heat from Cold Storage in Heat Storage in
on roof and facade “Warmtehub Brielselaan” insulated silos insulated silos

filled with water filled with water

A A

sources
sources

Pavement on new bridge,
Cut out silo walls Concrete slabs elevated walkway and
pathway across wetland

Heat exchanger for tapwater l Heat exchanger for tapwater

— i s

Glycol + Heat exchanger for Glycol + Heat exchanger for

Crushed concrete Substitute for gravel in

floor heating system (aggregate) subsurface flow
_> — 9greg constructed wetland

cooling floor heating system cooling

system system

A Electric boiler for hot tapwater

Processin
Processin

A Electric boiler for hot tapwater

.|-°'°’°°°°°"". 50% substitute for
o’ aggregate in new
y' concrete structures

Beer brewing process Beer brewing process

Cooling of beer mixture Cooling of beer mixture
for fermentation and for fermentation and
filtration process filtration process

v | - v v |

* I ‘ I In accordance with the Circular Economy principle SEPA ~ — S

* * \ * v * as designed by the Ellen MacArthur foundation, the  \Y=.t* ~ Food Recovery Hierarchy
Brewery Central Hall Brewery Central Hall %,

Agency

, circular system of the Maassilo is designed to keep 3
(including chilled Theatre Hall (and additional 22:3;?1'”9 Arts the value of a material as high as possible at all times % Source Reduction L verotogicn gradient
beer storage) theatre spaces) beer storage) theatre spaces) and to minimize waste. This is achieved by the cascading % Reduce the volume of surpius food generated R Inlet pipe
— I —» — —P» — I —» — —Pp — I —P — —p» — —Pp — cycles where materials that have lost their original value e '

v * v in one process, continue to be reused or recycled for the Donate extra food to food ban?(s.ysoupkizhc;nsandshelters
v next process where it will act as a highly valuable recourse S A

again. The processes within the circular system are powered Divert food scraps to animal feed

by renewable energy sources to preserve and enhance nanture, PR R T (PP

and either use as limited finite materials as possible or use them Provide waste oils for rendering and

. . fuel conversion and food scraps for

as sparingly as possible. digestion to recover energy

COmpogting
The four main streams included in the circular system of the Maassilo sl
are water, organic materials (mainly beer brewing ingredients), inorganic Landfill/

materials (building materials / concrete), and energy (mostly thermal). JUBLCET D

gb Last resort to
G disposal

3
)

(including chilled Theatre Hall (and additional Performing Arts
School

Air cooling Air cooling Air cooling i Air cooling i
system system system i
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MV-system MV-system MV-system MV-system
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system system

Inorganic (building) materials is the only category where the material is reuse

Solar energy during the construction period of the new design. In the other three categories, %
\ \ \ \ the circular systems are working during the use of the building and as long as
Heat (distributed by water) the building remains operative.

. L 0 i ‘ R
. \\me‘nim 1 R with heat with heat with heat with heat
2h 1 : dio s : o i exchanger exchanger exchanger exchanger
| | " : I I I I MV-system MV-system MV-system MV-system Lukewarm water The circular system in the Maassilo will generate as much energy and useful products as possible (rainwater,
— s with heat with heat with heat with heat electricity, heat-cold storage in water silos), reuse as much as possible (heat-exchangers, spent-grain bakery)

exchanger exchanger exchanger exchanger Cold (distributed by water) and process waste as much as possible (waterfilters) all on the own site of the Maassilo. With one exception: if a

Hot air material could be reused on site but at low efficiency or if it could be reused elsewhere in Rotterdam at a higher
Fresh air Stale air Fresh air Stale air Fresh air Stale air Fresh air Stale air value, then | chose the second option. This in accordance to the EPA scheme shown on right (EPA's Recovery

intake discharge intake discharge intake discharge  intake discharge Lukewarm air Hierarchy for maximum value reuse of organic materials). This doesn't make the Maassilo completely self-sufficient
Stale air Fresh air  Stale air Fresh air  Stale air Fresh air  Stale air Fresh air _ and autonomous, but it connects with other parties for a better result, which complies with the concept of 'sharing' in
discharge intake discharge intake discharge intake discharge intake Cool air a circular economy, is preferable for the environment, and fits with my design concept of 'Connecting the Maassilo'.
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Ventilation
Ventilation






