
~one billion humans live in informal settlements 

UN estimates this number to triple by 2050 

today, progressive discourse on designers’ engagement 
with such communities relies either on slum upgrading or 
incremental solutions.

can digital analysis of building and urban performance 
further the success of such design interventions?



urban energy flows

informal | incremental
port au prince: haiti
kristapalen.danweissman.eddymankim.jessicayurkofsky





primary sustainability goal:

in conditions where active 
systems are unavailable, how can 

we improve occupant comfort 
through passive design strategies?



primary metrics of investigation

operative temperature
ventilation

daylight availability
access to services
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10-year summary: 2000 - 2009

Mean: 9.2 KT
Calm: 1.8%
Variable: 6.2%
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~1200 
families

10ha
note: site area was 
doubled to represent 
typical permanent 
informal settlement.
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0m



NO SPACE FOR WATER

ROAD NETWORK 
UNRESPECTED / BUILT INTO

INABILITY TO PROVIDE
INFRASTRUCTURAL SERVICES

ACCESS TO LIGHT + AIR INCREASINGLY LIMITED



simplifications for analysis:

no topography
tent camp scaled 2x 

no building height variations
no buildings touch
some excess space between houses

2 story max
no roofs or windows
no privacy walls

informal 

incremental



3 scales of analysis:
unit
proto-block 
urban zone



unit



Housing Suppliers

Government of Haiti, Clinton Foundation | 43

TSC GLOBAL

Country USA

Construction materials

Internal floor area (m2) 144

Total cost

Cost per m2

Guarantee (years) 100

Rooms 4

WCs 2

Kitchens 2

Contact Brad Wells

Email bwells@tscglobal.org

28

Quinta Monroy residential development [Chile]

ELEMENTAL

TSC Global HOUSEroof height, vent 
and overhang make 
this house very 
comfortable.

guided incremental 
construction 
allows designers 
to assist in process 
of over time.
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12MX6M BASE BUILDING

20 DEG PITCH: 1/2.75 [0.36]
1/2 SLOPE
1/1/53 [.65] 
[1/1]
ZONE 3

ZONED VERTICALLY

0.2M CONCRETE BASE
BIGGER BASE
0.5M CONCRETE BASE
SURROUNDING BUILDINGS

OUTSIDE DRY-BULB TEMPERATURE

base model optimization



[DB] 
INCREMENTAL housing



50 ACH

100 ACH

4x8 8x8 CORNER 8x12 L 5x5 5x10 8x8 8x8x4

WIND FACTOR   0  .2  .4   .6   .8  1

[e+] 
Ach / wind factor / building type
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proto-block



4m4m

8m

L BLOCK
One module: 16m2 
1 family: 32-48m2

8 families: 256-384m2

Public Space: 64m2  

BASE UNIT

EXPANSION SPACE

SEMI-PUBLIC

INCREMENTAL housing



architecture for humanity 
+
cordaid

university of manitoba
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design considerations
+ maintain space between buildings: 4m module
+ 20% wwr
+ roofs add boyancy for ventilation



urban zone



~400 
families



~700 
families



MAIN STREET

SCHOOL

GREEN DRAINAGE STRIPS

RIPARIAN CORRIDOR
MIN 13M

MARKET

COMMUNITY CENTER
+ HEALTH CLINIC

~1000 families
[informal settlement 
~1200 families]









daylight



summer winter



summer 
radiation



t2 t3



Shading



wind / ventilation





wind vector grasshopper analysis



thermal 
comfort
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access to amenities
[walk score redux]



amenity_weights = {
"grocery": [3],
"restaurants": [.75, .45, .25, .25, .225, .225, .225, .225, .2, .2],
"shopping": [.5, .45, .4, .35, .3],
"coffee": [1.25, .75],
"banks": [1],
"parks": [1],
"schools": [1],
"books": [1],
"entertainment": [1],



new amenity weights

water
restaurants + informal markets
mechanic
market
banks / micro-credit
parks
schools
health clinic + Community center
entertainment [+ bar/club]

LATRINES: to many for script.

grocery
restaurants

shopping
coffee
banks 
parks

schools
books

entertainment
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increasing access...

baseline:
few amenities

designed settlement 
w/ poorly placed 
amenities



water
restaurants + informal markets

mechanic
market

banks / micro-credit
parks

schools
health clinic + Community center

entertainment [+ bar/club]

designed settlement w/ 
better placed amenities

0 25 50 75 100



conclusions



1. 
basic sustainable design principals can make significant improvements to 
thermal comfort and daylight access in zones of informality. 

biggest improvements:
+ added space between buildings increases ventilation and daylight
+ roof space and vent coupled with floor vents for buoyancy 
+ orient buildings to 45˚ from wind patterns improves air flow
+ overhangs lower operative temperatures average 1-3˚



2. 
locations of amenities and connectedness to urban network 
significantly influence quality of life, and digital tools can assist in 
identification and assessment of locations.



[duh]



but seriously: 

this analysis process could provide significant data for decision making 

difficult to create new form independent of the myriad other factors 
required to make architecture and urban design decisions. 

as haitian reconstruction occurs, these techniques will be useful to 
assess and modify project proposals. 

the un is on board.



disclaimer:
NONE OF THE PRESENTED ANALYSIS / DESIGN WORK NEGATES 
THE NEed TO let COMMUNITIES take the leading role IN THE 
[re]dESIGN OF THEIR PHYSICAL ENVIRONMENTS.


