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13th (now known as 4th) CAB Barracks Complex
Fort Carson, CO
Procurement Type:   Design/Build
Design / Construct Agency:  USACE Omaha
Design – Builder:   MORTENSON
Lead Designer of Record:  HDR

Square Footage: 370,156 SF Design Population: 998 soldiers
Design Start:  June 2013 Construction Complete: July 2016
Construction Cost: $99.6M LEED Gold Campus 



FORT CARSON 
4th ID Combat 

Aviation Brigade

FORT CARSON 
Net Zero Installation

Net Zero 
CAB

Energy Sustainability Net Zero Initiative for the 4ID CAB, Fort Carson
Vision: Plan, design, construct, and operate a NetZero Energy community to encompass the entire 
Butts Airfield plateau.
Butts Plateau Area Development Strategy: Holistic, integrated approach to energy production and 
shared efficiency among several buildings

Objective 1: All new vertical construction to be NetZero Ready (or NetZero).
Objective 2: Provide a Central Energy Production Plant and Distribution System (DEP/CEP) as 
well as other appropriate renewable generation (energy components by  facility).
Objective 3: Maximize energy efficiency of existing buildings.
Objective 4: Develop a sustainable community culture.

Expand possible solutions and remove traditional constraints; evaluate solutions that deviate from 
traditional USACE standards of design.



FORT CARSON

Net-zero Energy 
Ready 
Framework

• Employ Passivhaus Standards to 
Building Envelopes reducing external 
heat gain/loss

• Seal building envelope reducing 
infiltration

• Employ high-mass building 
components

• Install high-efficiency HVAC systems

• Reduce lighting load and plug load 
through Energy Star appliances

• Employ Renewables after primary 
energy needs are minimized

• Require 30% Solar Domestic Hot 
Water and Photovoltaic Panels

• Supply remainder of energy use with 
Combined Heat and Power Central 
Energy Plant (CEP) using renewable 
fuels (biomass, wood waste, digester 
gas, liquid biofuel)
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CEP
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Compliance with Energy Independence 
and Security Act (EISA) of 2007 target of 
a 65 percent fossil fuel-generated 
energy reduction by 2015

“For this study, the German 
Passivhaus (passive house) 
standards were used to go 
beyond the current ASHRAE 
standards and develop ultra-low 
energy buildings.”

Reduce HVAC loads by:
•  Superinsulate building
• Optimal orientation and envelope
• Minimize glazing areas
• Minimize infiltration
• Reduce fan energy
• High thermal mass
• Radiant heating and cooling



13th CAB Master Plan



First Floor Plan 



Radiant Heating/Cooling Was Best





Radiant Heating and Cooling 
System Advantages

• Superior human comfort
• Greater architectural 

freedom
• No fan energy
• Simple and quiet
• Low maintenance
• Direct radiant transfer to 

human body 

RADIANT HEATINGFORCED AIR 
HEATING









Radiant Tubing Installation



Completed Tubing Installation



Concrete Topping Over Tubing



Completed Radiant Slab



Solar Domestic Hot Water System



Gravity film heat exchangers 
save 34% on domestic hot 
water heating energy

Chilled beam air distribution 
supplements radiant slab



Insulated Load Bearing Precast Panels



Insulated Load Bearing Precast Panels



Temperature log of an unconditioned bedroom during 
construction where outside temperature varied between 54°F 

and 90°F but inside temperature varied less than 1°F



Automatic Sensor on Each Window



South Façade 
with Sunshades



Sunshade Detail



Complex A Birds’ Eye View



Landscape West of Fort Carson



South Facing Façade





Entrance Plaza



Entrance Pavilion



Entrance Lobby



Entrance Lobby



Sport Courtyard



Detail of Exterior Wall Composition



Typical Bedroom



Typical Kitchen



Consolidated Boiler/Chiller Plant



One Football Field of PV and Net Zero Ready!



Questions?
JJ Tang, SVP, Director of Federal Facilities, HDR
junjian.tang@hdrinc.com

mailto:junjian.tang@hdrinc.com
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