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GOALS 

Characterize  
residential resource consumption  

at the neighborhood scale 
 

+  
 

Develop a tool to  
visualize and communicate  

material & energy stock and flows 
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2. DATA 
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GEOMETRY 



7 



8 

LOCATION 



9 



10 

TIME 



11 



3. BUILDING ARCHETYPES 

12 



13 

RESIDENTIAL [66%] 
Period of Construction 

<1919 [1%] 

Period of Construction 
1920-1945 [0%] 

Period of Construction 
1946-1960 [4%] 

Period of Construction 
1961-1990 [41%] 

Period of Construction 
1991-2005 [44%] 

Period of Construction 
2006-2011 [10%] 

Single Family [3%] 

Multi Family [1%] 

Single Family [5%] 

Multi Family [38%] 

Single Family [1%] 

Multi Family [43%] 

Single Family [0%] 

Multi Family [10%] 

Single Family [5%] 

Multi Family [1%] 

Isolated [0%] 

Contiguous [2%] 

Isolated [8%] 

Contiguous [29%] 

Isolated [7%] 

Contiguous [36%] 

Isolated [0%] 

Contiguous [10%] 

R3_SF_C 

R4_MF_I 

R4_MF_C 

R5_MF_C 

R6_MF_C 

86% Constructed area 

BUILDING ARCHETYPES 
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Parameters R3_SF_C R4_MF_I R4_MF_C R5_MF_C R6_MF_C
Location I1V2 I1V2 I1V2 I1V2 I1V2

Main Use Residential Residential Residential Residential Residential

Prd Construction 1946-1960 1961-1990 1961-1990 1991-2005 2006-2011

Frequency (based on area) 2% 8% 29% 36% 10%

Nr Buildings 425 72 477 175 34

Occupants/building 5 96 50 84 128

Occupants 2125 6912 23850 14700 4352

Bld Size-Class Single-Family Multi-Family Multi-Family Multi-Family Multi-Family

Neighboring Contiguous Isolated Contiguous Contiguous Contiguous

Nr. Dwellings 1 32 20 21 32

Nr. Rooms/dwelling 4 2 2-3 3 3

Nr. Floor 2 8 5 7 8

Lenght (Avg) 9,2 21 23 31 43

Width (Avg) 6,9 18 12,5 17 15

Footprint Area (Avg) 62,5 332 241 604 809

Contructed Area (Avg) 133,2 2693 1422 4792 6326

Floor-to-floor 3 2,7 2,72 3 3

Floor-to-ceiling 2,8 2,5 2,5 2,8 2,5

Volume (Avg) 412 8101 4269 14347 19003

Façade (Surface) Area (Avg) 212 1937 1202 2669 3179

Shape-Factor (S/V) 0,54 0,25 0,31 0,22 0,22

WWR 0 0 0 0 0

Angle 68 90 102 54 44

Façade (U-value) 2,05 1,1 1,1 0,5 0,46

Roof (U-value) 3,8 1,5 2,4 0,55 0,55

Interior Floor (U-value) 1,2 1,3 2,4 0,85 0,85

Ground Floor - - - - -

Partitions (U-value) 1,7 1,18 1,48 0,62 0,62

Windows (U-value) 4,3 5,2 5,2 2,9 2,9

Shading (shading factor) 0,07 0,07 0,07 0,07 0,07

ARCHETYPE

GENERAL

GEOMETRY

CONSTRUCTION

BUILDING ARCHETYPES 
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2125 

2% 

6912 

8% 

4352 

10% 

14700 

36% 

23850 

29% 

R3_SF_C R4_MF_I R4_MF_C R5_MF_C R6_MF_C 

BUILDING ARCHETYPES 

BIM 
Building Information Modeling 
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BUILDING ARCHETYPES 
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CLIMATE 

HDD 
Solar Radiation 

PHYSICAL 
PROPERTIES OF 

BUILDINGS  

Geometry 

Surroundings Config. 

Materials Properties 

BEHAVIORAL 
PATTERNS 

Heating Temperature 

Heated Area 

TECHNOLOGIES 

Technology Share 

Efficiency 

ENERGY MODEL 

FINAL 
ENERGY 

ENERGY MODEL 
OVERVIEW 
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5. MODELING URBAN FLOWS 
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EXISTING URBAN FLOWS 
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URBAN SPATIAL CHARACTERISTICS HUMAN CHARACTERISTICS 

site information human activity averages 



EXISTING URBAN FLOWS 
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URBAN SPATIAL CHARACTERISTICS HUMAN CHARACTERISTICS 

site information human activity averages 



EXISTING URBAN FLOWS 
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EXISTING URBAN FLOWS 
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BASE (i.e. EXISTING) vs STRATEGY 

vs 

DESIGN STRATEGY 

BASE MODEL 
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SUSTAINABILITY STRATEGIES 
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What is your vision for the neighborhood?  
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STRATEGY: ROOFTOP GREENHOUSES 
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STRATEGY: ROOFTOP GREENHOUSES 
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STRATEGY: ROOFTOP GREENHOUSES 
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U-MIRA INTERFACE 
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Thank you.   


