
Existing = 1,569,852.4 MJ
~ Materials ~

- Concrete = 1.3MJ/kg
1,176,904kgs of existing concrete.

- Glass = 15.9kgMJ/kg
2,508kg of existing glass.

New = 2,214,859.7 MJ
- GWB = 60.2MJ/square meter.
- Steel Stud Backup Wall = 44.7MJ/kg
- WRB = 55MJ/kg
- Mineral Wool = 94.2MJ/sm
- Brick Masonry = 9.3MJ/kg

- Glass = 175MJ/sm

- Concrete (CMU) = 29.5 MJ/kg (rebar included)

- Concrete (New Slab) = 1.3MJ/kg
- Sand = 60 MJ/cm
- Crushed Stone = 250MJ/cm

(some materials and methods omitted for brevity)

New = 2,214,859.7 MJ
- GWB = 60.2MJ/square meter.
- Steel Stud Backup Wall = 44.7MJ/kg
- WRB = 55MJ/kg
- Mineral Wool = 94.2MJ/sm
- Brick Masonry = 9.3MJ/kg

- Glass = 175MJ/sm

- Concrete (CMU) = 29.5 MJ/kg (rebar included)

- Concrete (New Slab) = 1.3MJ/kg
- Sand = 60 MJ/cm
- Crushed Stone = 250MJ/cm

(some materials and methods omitted for brevity)
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As little material as possible was used in the making of this poster.  This poster has an embodied energy value of 0.18MJ (megajoules).
Every object in the universe is composed of a set amount of energy, which may be measured, and given a value. With this logic in mind, we 
may realize that small shifts in consumption may have a tremendous effect on energy use.
 - Su1 (Sustainability Unit 1): Photovoltaic | Buildings are pounded with solar energy throughout the day - let us use it!
 - Su2 : Water Resourcing | Portland receives between 20 and 70 inches of precipitation per year. Like... a trillion-trillion rain drops.
 - Su3: Waste Resourcing | Americans use 106gal of water per day on average. A large percentage of that goes right down the toilet.
 - Su4: Embodied Material Energy | Demolition & building new = existing building energy value + new construction.
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BIPV - Exchange the Brick Brutalist facade for Colored Photovoltaic Glazing
- Energy offset may be unreasonably low, due to 90 degree orientation.

1,280 sf 
(Typ.)

(x5.5 faces)

Typ Portland Day

~ 8sf of PV = 100Wh
~ Solar Collection @ 
Ideal Angle = 88kWh

~ 30% Efficiency 
~ 80% Efficiency
~ Other Factors
= 21.12kWh gain
(about 11kWh for a typical American house)

45° Optimal

90°

10,000gal Cistern
installed under new 
food cart cut out.

Cistern = 10,000gal
Considerations

Potential Collection = 100kga
~ 6 Toilets on each floor (30)
 1.5gal/flush
~ 4 Sinks each floor (20)
 1gal/min
~ Kitchenettes
~ Industrial Water Use
~ Food Cart Industrial Kitchen

Estimated number of daily 
occupants and demand to be 
determined in subsequent 
design.

Living Machine
~ Located at Entries
~ Serve as Welcome
~ Seating
~ Refuge from the Eastside 
Industrial Sanctuary.

~ Partial Building Capacity:
2500gpd (gallon/day)
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Embodied Energy Comparison - Existing vs. New Construction
If a new building occupies the same site, of matching height, it will equal both the 
existing building’s embodied energy + new  construction = 3,784,712.1 Megajoules


