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Design Description
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc justo enim, bibendum quis lobortis 
sit amet, scelerisque non diam. Donec aliquam iaculis diam vel aliquet. Integer nec massa non dui 
commodo pellentesque molestie ut tortor. Aliquam faucibus risus diam. Vivamus vestibulum nisl 
quis dolor sagittis. 

Energy Savings Strategies
Sit amet egestas mauris auctor eu. Nunc eget mi et dui sodales rhoncus. Fusce a dictum dolor. 
Sed pellentesque tortor at sem hendrerit non iaculis purus suscipit. Mauris vitae consectetur 
ante. Proin imperdiet elit eget ligula pulvinar malesuada. Nam hendrerit condimentum 
odio eget vulputate. Sed ut lorem non leo gravida lacinia. Proin consequat mattis est et 
pellentesque. Morbi molestie eros non mauris scelerisque hendrerit porta purus volutpat. 
Praesent elit felis, vehicula a imperdiet vitae, tempor sit amet augue. Nam aliquet condimentum 
felis vitae lacinia. Pellentesque habitant morbi tristique senectus et netus et malesuada fames 
ac turpis egestas. Donec lobortis cursus posuere. Cras erat elit, venenatis nec pulvinar nec, 
malesuada quis tortor. Morbi molestie eros non mauris scelerisque hendrerit porta purus 
volutpat. Praesent elit felis, vehicula a imperdiet vitae, tempor sit amet augue.
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Building Type: Houston Astrodome   

Location: Houston, TX

 

7,345,098 kBTU

8.71 kBTU /ft²/ year

0 kBTU /ft²/ year

0 kgCO2e /ft²

1,975,263 gallons

0.00 $/ft² 

0.01 $/ft²

0.01 $/ft²

7,345,098 kBTU
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Building Type: Houston Astrodome
Location: Houston, TX

From Design Optioneering towards Detailed Modelling

Detailed-HVAC 
Modelling

Inputs Outputs

DOUBLE PANE IGU LOW E COATING

RAISED WOOD RAMP WITH INTERNAL  
DRAINAGE FOR RAINWATER COLLECTION

TIMBER CLADDING RAIN SCREEN ON CLT ROOF AND WALL PANELS

TYPICAL TIERED FARMING BUILD-UP AT TRADITIONAL FARMING: ENGINEERED PLANTING  
SOIL, DRAIN MAT WITH FILTER FABRIC, FOAMGLAS CELLULAR GLASS INSULATION,  
WATERPROOFING MEMBRAINE ROOT BARRIER, EXISTING STADIUM CONCRETE

TYPICAL TIERRED FARMING BUILD-UP AT HYDROPONIC GARDEN TOWERS: LOW CARBON CONCRETE SLAB,  
FOAMGLAS CELLULAR GLASS INSULATION, WATERPROOFING MEMBRAINE ROOT BARRIER, EXISTING STADIUM CONCRETE

NEW ASTRODOME HUMAN CENTRIC DEVELOPMENT

EXISTING CONCRETE STRUCTURE

SUN TRACKING SOLAR PV TREE
EXISTING BRISE-SOLEIL 

EXISTING STADIUM CONCRETE SEATING AREA

UPPER TIERED FARMING ZONE: HYDROPONIC GARDEN TOWERS

LOWERED TIERED FARMING ZONE: MIX OF HYDROPONIC GARDEN TOWERS AND TRADITIONAL FARMING

SUN TRACKING SOLAR PV ARRAY

MASS TIMBER LATTICE STRUCTURE WITH IVY COVER

Labels
State boundaries
LI and LA at 1 and 10
miles 2019
LI and LA using vehicle
access 2019
Low Access at 1 and 10
miles 2019
Vehicle access, tract
with low rate or low
access tract measured
at 20 miles in rural
areas 2019

0 280 560140 mi

Source: USDA Economic Research Service, ESRI. For more information:
https://www.ers.usda.gov/data-products/food-access-research-atlas/documentation

Date: 8/7/2023

Houston Astrodome Food Desert

3,929,000 kgCO2e

Team

OPTIMIZED LOUVERS
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From Design Optioneering To Detailed Modeling

Hourly Glare StudyClimate Analysis

Visual Comfort Wind Analysis Houston Astrodome Food Desert

CFD Modelling 

Carbon PerformanceEnergy End-Use Consumption Heat Transfer Simulation

SITE PLAN - Ley Lines

EXISTING LAMELLA STRUCTURE

NATURAL AIR FLOW THROUGH  
EXISTING BRISE-SOLEIL

AgriDome Narrative
AgriDome is a project centered around transforming the Houston 
Astrodome into a sustainable community hub. The design 
integrates a new neighborhood atop the existing parking lots. 
The Astrodome has been repurposed into an urban farm, and an 
education center, for addressing food security and sustainability. 
The education center, designed in a pyramid shape, promotes 
learning about nutrition, agriculture, and climate resilience. The 
center’s mass timber lattice structure supports vegetation for 
temperature control and pollution filtration. The project emphasizes 
urban farming, green spaces, and renewable energy with solar 
arrays and hydroponic garden tower systems. The Astrodome’s 
metamorphosis includes removing the roof, exposing its lamella 
structure, and using it to support and harness solar energy. The 
development aims to foster a vibrant, sustainable, and interactive 
community while respecting the Astrodome’s historic significance. 

The Houston Astrodome’s transformation focuses on sustainability 
and efficiency. The hot and humid climate led to the implementation 
of a liquid desiccant dehumidification system to separate latent 
and sensible loads. Direct evaporative cooling and displacement 
ventilation were utilized, while a borehole thermal energy storage 
(BTES) field stored cooling energy and was recharged using PV/
Thermal arrays. The design optimization process encompassed 
geometry, orientation, fenestration, lighting, and ventilation, 
achieving a low energy consumption. The facility’s energy 
consumption of 7,345,098 kBTU was offset by 100% renewable 
energy generation, including innovative solutions like rotating 
solar glazing and shade trees with dual-axis tracking. The overall 
approach showcases a high level of seasonal cooling efficiency, 
contributing to a net-zero energy state.  The project embraces 
low embodied carbon materials such as mass timber, low-carbon 
concrete, and recycled steel for rebars.  The design incorporates 
various water-saving measures like rain gardens, porous pavements, 
hydroponic farming, and efficient irrigation, aiming to reduce 
water usage by 92% and eliminate 96% of freshwater consumption.

CO2Crew | AgriDome   
ASHRAE LowDown Showdown


