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Buffer zone perimeter

Semi-outdoor spot cooling 

Displacement ventilation through the roof

Shading 

Replace glass roof with ETFE

Thermal labyrinth

Maintain iconic roof structure

0.25

6.27%

BUILDING OPENING FACING EAST PROGRAM

5.81% 8.99% 78.66% 6.54%

Free-standing structure
Total Area: 1,891,553 � 2

Tilt: 20 degree
System Output:

35,711,146 ~ 37,907,563 kWh per year

INDOOR AIR QUALITY

ENVELOPE OPTIMIZATIONACCEPTABLE OPERATIVE TEMP

ENERGY SAVINGS

PHOTOVOLTAIC PANELS

DAYLIGHT

sDA: 97.8%
ASE: 0%
UDI: 78.7%
avrg lux: 1,192lux

UDI

Time: 12.46 pm

Baseline
the building 
is enclosed 
and fully 
condi�oned

Proposed
the building 
is a hybrid
of closed, 
open, and 
semi-open 
spaces

Proposed 2050
as proposed 
using climate
change 
shi�ed 
climate file

50.7 
kBtu/sf-yr

23.2 
kBtu/sf-yr

23.9 
kBtu/sf-yr

Proposed 2050

23.9 
kBtu/sf-yr

OPERATIONAL CARBON

1.99 kg CO2e/SF-yr
2024

2030

2050

0.60 kg CO2e/SF-yr

0.35 kg CO2e/SF-yr

Too Cold Too Hot

OUTDOOR COMFORT STUDIES
Degrees (D) outside the comfort range

CLIMATE PROJECTIONS
Average Daily Maximum Temp (°F)

2024

2024

2050

2050

PROGRAM

PARKINGPARKINGP

BOTANICALTANICALT
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RETAIL/RTAIL/RT EESTATAT URANTS
HOTEL
MUSEUM

The skylights are replaced with ETFE with a fritted translucent layer with a SGHC of 25 and a 
VLT of 62%. The LPD was reduced between 30% to 40% as compared to the current building 
energy code and all spaces have photosensors and occupancy/vacancy sensors. The Hotel 
public areas, Museum, and Retail are mixed-mode with dedicated outside air systems with 
enthalpy wheel for humidity control. The Hotel rooms are VRFs operated by the guests. The 
Botanical Garden is only treated for humidity and uses displacement ventilation. Under the 
Botanical Garden there is a thermal labyrinth which will precool the incoming air. The 
remaining semi-outdoor space between the botanical garden and the concourse areas has 
spot cooling and displacement ventilation. Water from condensate is collected, treated and 
used for irrigation. An extensive array of photovoltaics is designed in the surface parking lot 
areas, providing sufficient electricity to have the building be netzero energy. 

The main uses of the new design are retail and restaurants, a 500-room hotel, a botanical 
garden, and an Astrodome museum. The concourse areas are maintained as existing, but 
occupied partially to reduce operational energy. The outer most layer of the building is 
converted to sizable 20’ deep semi-outdoor spaces that act a thermal buffer and at the same 
time augment the flexibility of the space and its connection to the outdoors. All areas’ parking 
needs are served by an underground parking area that uses the existing below-grade 
structure.  


