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 Location: Puerto Rico 

Building Type: Residential Care Center

Total Floor Area: 75,000 ft2 
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PROJECT DESCRIPTION PASSIVE DESIGN APPROACH (ASHRAE ADAPTIVE COMFORT)

CONTEXT COMMUNITY ENGAGEMENT

N
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6

2

6 1 Gardens inviting to community
2 Main entrance and Lobby
3 Dining and Kitchen
4 Offices
5 Clinic Facility
6 Slow Road
7 Typical Residential Unit

1 Exterior Shading and Brezeeways
2 Hygroscopic Nanofiber 

Membrane for Passive Moisture 
Pumping

3 Unconditioned Living Space
4 Mixed-mode Bedrooms with 

Elevated Air-Speed

5 Earth Tubes in 
Foundations

6 High-Quality 
Daylight (Shading)

7 Dining/Kitchen Spaces
with Stratification

8 Light-shaded Green 
Terraces

9 Sunken Gardens for 
Stormwater retention

11 Photovoltaic Energy 
Generation

7 5
3

4

Main road Prevailing Wind

to P.E.C.E.S.
SITE LOCATION

Puerto Rico

San Juan
Existing Senior Care Centers

Project Site

Main Neighborhood
Center for Community Integration
and Entrepreneurship (P.E.C.E.S.)
Project Site
Resort

Secondary Neighborhood
Retention Pond

Vieques

Town of Punta Santiago

OPERATIONAL ENERGY BREAKDOWN
EUI = 20.5 kBTU/sf-yr without PV

WATER BALANCECUMULATIVE CARBON EMISSIONSMODULAR COURTYARD APPROACH

ENVIRONMENTAL APPROACH

PREFABRICATION OF SYSTEMS ENTRANCE VIEW VIEW OF THE COURTYARDS

CARBON FOOTPRINT

There are four foundational goals for this proposal: 1) minimize the carbon footprint 
for the development both from the construction and operational side; 2) maximize the 
use of passive design strategies to increase the thermal, visual, and air quality experi-
ence of the space; 3) use of next-generation materials to develop low-maintenance, 
resilient solutions; 4) use of landscape and building articulation to engage with the 
community at large. 

The project employs integrated design strategies and advanced materials to deliver a 
high-quality environment. The exterior shading elements are designed to reduce direct 
solar gains and are made from an innovative nanofiber membrane, which acts as 
moisture pump. Activated by solar energy, the membrane is highly hygroscopic and 
has the potential to bring Relative Humidity from 90% to 60% range. Thermal mass is 
used through earth tubes which lower the operative temperature during they day.  The 
use of concrete has been limited to few applications, and it relies on future develop-
ments of carbon-sequestering materials. 

Local Vegetation

Sunken
Garden/Water 
Retention

Modular Residences

Vertical Connection
(Elevators in Modules)

PV

Hygroscopic 
Shades

Green Terraces

The Planeteers
ASHRAE LowDown Showdown

Zhang, Yufei, et al. "Super hygroscopic 
nanofibrous membrane-based moisture 
pump for solar-driven indoor 
dehumidification." Nature 
communications 11.1 (2020): 1-11.

Rain water capture 
and potable water 
generation and 
gray water reuse
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Carbon Debt 
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Adap�ve Comfort Chart

ClosedVent_Overhang_W

ClosedVent_Overhang_S

ClosedVent_Overhang_E

Lower 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.6 m/s Airspeed

Upper 80% Acceptability Limit - 0.9 m/s Airspeed

Upper 80% Acceptability Limit - 1.2 m/s Airspeed
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Adap�ve Comfort Chart

OuterVent_Overhang_W

OuterVent_Overhang_S

OuterVent_Overhang_E

Lower 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.6 m/s Airspeed

Upper 80% Acceptability Limit - 0.9 m/s Airspeed

Upper 80% Acceptability Limit - 1.2 m/s Airspeed
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Adap�ve Comfort Chart

CrossVen�la�on_Overhang_W

CrossVent_Overhang_S

CrossVent_Overhang_E

Lower 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.6 m/s Airspeed

Upper 80% Acceptability Limit - 0.9 m/s Airspeed

Upper 80% Acceptability Limit - 1.2 m/s Airspeed
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Adap�ve Comfort Chart

Cross Vent with EarthTub_W

Cross Vent with EarthTub_S

Cross Vent with EarthTub_E

Lower 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.3 m/s Airspeed

Upper 80% Acceptability Limit - 0.6 m/s Airspeed

Upper 80% Acceptability Limit - 0.9 m/s Airspeed

Upper 80% Acceptability Limit - 1.2 m/s Airspeed
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Annual Adap�ve Comfort by Passive Strategy

Pass - 0.3 m/s airspeed (hours) Pass - 0.6 m/s airspeed (hours) Pass - 0.9 m/s airspeed (hours)
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