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Building 3Building 3--D D RevitRevit ModelModel



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Sustainable SitesSustainable Sites

Prerequisite: Construction Activity Pollution PreventionPrerequisite: Construction Activity Pollution Prevention

�� Site SelectionSite Selection
�� Development Density & Community ConnectivityDevelopment Density & Community Connectivity
�� Brownfield RedevelopmentBrownfield Redevelopment
�� Alternative TransportationAlternative Transportation
�� Site DevelopmentSite Development
�� StormwaterStormwater DesignDesign
�� Heat Island Effect, Light Pollution ReductionHeat Island Effect, Light Pollution Reduction



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Sustainable SitesSustainable Sites

�� Added Bike Rack and showers/changing roomsAdded Bike Rack and showers/changing rooms
�� Provided Stalls for LowProvided Stalls for Low--Emitting and FuelEmitting and Fuel--Efficient VehiclesEfficient Vehicles
�� Only minimum required parking providedOnly minimum required parking provided
�� Energy Star Rated roof membrane specifiedEnergy Star Rated roof membrane specified



LEED LEED VerVer 2.2 Scorecard2.2 Scorecard

LEED-NC Version 2.2 Registered Project Checklist - Final

Yes ? No

9 5 Sustainable Sites 14 Points

Y Prereq 1 Construction Activity Pollution Prevention Required

1 Credit 1 Site Selection 1

1 Credit 2 Development Density & Community Connectivity 1

1 Credit 3 Brownfield Redevelopment 1

1 Credit 4.1 Alternative Transportation, Public Transportation Access 1

1 Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1

1 Credit 4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1

1 Credit 4.4 Alternative Transportation, Parking Capacity 1

1 Credit 5.1 Site Development, Protect of Restore Habitat 1

1 Credit 5.2 Site Development, Maximize Open Space 1

1 Credit 6.1 Stormwater Design, Quantity Control 1

1 Credit 6.2 Stormwater Design, Quality Control 1

1 Credit 7.1 Heat Island Effect, Non-Roof 1

1 Credit 7.2 Heat Island Effect, Roof 1

1 Credit 8 Light Pollution Reduction 1

Yes ? No

Wideband SATCOM Operation Center
Wahiawa Hawaii



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Water EfficiencyWater Efficiency

�� Water Efficient LandscapingWater Efficient Landscaping
�� Innovative Wastewater TechnologiesInnovative Wastewater Technologies
�� Water Use ReductionWater Use Reduction



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Water EfficiencyWater Efficiency

�� No permanent irrigation system providedNo permanent irrigation system provided
�� Water Use Reduction through use of ultra low flow Water Use Reduction through use of ultra low flow 

urinals, water closets, and showersurinals, water closets, and showers



LEED LEED VerVer 2.2 Scorecard2.2 Scorecard

4 1 Water Efficiency

1 Credit 1.1 Water Efficient Landscaping, Reduce by 50%
1 Credit 1.2 Water Efficient Landscaping, No Potable Use or No Irrigation

1 Credit 2 Innovative Wastewater Technologies
1 Credit 3.1 Water Use Reduction, 20% Reduction
1 Credit 3.2 Water Use Reduction, 30% Reduction

Yes ? No



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Energy and AtmosphereEnergy and Atmosphere

Prerequisites:Prerequisites:
Fundamental Commissioning of the Building Energy Fundamental Commissioning of the Building Energy 
SystemsSystems
Minimum Energy PerformanceMinimum Energy Performance
Fundamental Refrigerant ManagementFundamental Refrigerant Management

�� Optimize Energy PerformanceOptimize Energy Performance
�� OnOn--Site Renewable EnergySite Renewable Energy
�� Enhanced CommissioningEnhanced Commissioning
�� Enhanced Refrigerant ManagementEnhanced Refrigerant Management
�� Measurement & VerificationMeasurement & Verification
�� Green PowerGreen Power



�� Optimize Optimize 
windows windows 
and shading and shading 
devices to devices to 
maximize  maximize  
daylightingdaylighting
while while 
reducing reducing 
heat gainheat gain

�� Light ShelfLight Shelf

�� OPS Room Daylight CalcOPS Room Daylight Calc
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�� Proper System Proper System 
SizingSizing

�� Optimize the Optimize the 
entire System, entire System, 
not individual not individual 
componentscomponents

�� Provide Provide 
Integrated Integrated 
System ControlsSystem Controls

! � � 
 � � � � � � � 
 � � #� � � � � 
 � � � � �� � � � � � � � � � � �� �
 � �! � � 
 � � � � � � � 
 � � #� � � � � 
 � � � � �� � � � � � � � � � � �� �
 � �
� � � � � � � � � 	 � 
 � � 
 � � � � � �� � � � � � � � � 	 � 
 � � 
 � � � � � � �� � � � � � ��� � � � � � � �� � �� � � � � � �� � � � � ��� � � � � � � �� � �� � � � � � �



�� High Efficiency Water Cooled Chiller with Air High Efficiency Water Cooled Chiller with Air 
Cooled Chiller BackCooled Chiller Back--upup

�� Variable Pumping SystemsVariable Pumping Systems
�� Heat Recovery System with Heat Recovery Heat Recovery System with Heat Recovery 

Chiller for domestic hot water and reheat Chiller for domestic hot water and reheat 
system heatingsystem heating
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�� Variable Air Volume SystemsVariable Air Volume Systems
�� Pretreated Outside Air SystemsPretreated Outside Air Systems
�� Demand Ventilation with CO2 sensorsDemand Ventilation with CO2 sensors
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�� Variable Air Volume Computer Room Air Variable Air Volume Computer Room Air underfloorunderfloor
Air conditioning SystemsAir conditioning Systems
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�� High Efficiency LightingHigh Efficiency Lighting

�� Lighting/Lighting/DaylightingDaylighting SystemsSystems

�� Lighting/Lighting/DaylightingDaylighting ControlsControls

�� Energy Star Equipment Energy Star Equipment 
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�� Solar Water Heating/Solar Thermal Solar Water Heating/Solar Thermal 
Electric/Solar Thermal Air ConditioningElectric/Solar Thermal Air Conditioning

�� PhotovoltaicsPhotovoltaics/Solar arrays/Solar arrays
�� WindWind
�� Ocean (SWAC)Ocean (SWAC)
�� Biomass/Biomass/BiofuelsBiofuels
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Real weather data files and renewable energy resource maps for mReal weather data files and renewable energy resource maps for many any 
locations in Hawaii are availablelocations in Hawaii are available from HECO,  DBEDT, DOE/NIST and from HECO,  DBEDT, DOE/NIST and 
other sources.  Hourother sources.  Hour--byby--hour renewable energy simulation programs can hour renewable energy simulation programs can 
be used to estimate the yield from solar, PV, and wind systemsbe used to estimate the yield from solar, PV, and wind systems
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LEED LEED VerVer 2.2 Scorecard2.2 Scorecard

7 4 Energy & Atmosphere

Y Prereq 1 Fundamental Commissioning of the Building Energy Systems
Y Prereq 2 Minimum Energy Performance
Y Prereq 3 Fundamental Refrigerant Management
6 Credit 1 Optimize Energy Performance

1 Credit 2 On-Site Renewable Energy
1 Credit 3 Enhanced Commissioning

1  Credit 4 Enhanced Refrigerant Management
1 Credit 5 Measurement & Verification
1 Credit 6 Green Power



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Materials and ResourcesMaterials and Resources

Prerequisites:Prerequisites:
Storage & Collection of RecyclablesStorage & Collection of Recyclables

�� Building ReuseBuilding Reuse
�� Construction Waste Management Construction Waste Management 
�� Materials ReuseMaterials Reuse
�� Recycled Content Recycled Content 
�� Regional MaterialsRegional Materials
�� Regional MaterialsRegional Materials
�� Rapidly Renewable MaterialsRapidly Renewable Materials
�� Certified WoodCertified Wood
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LEED LEED VerVer 2.2 Scorecard2.2 Scorecard
Yes ? No

4 9 Materials & Resources 13 Points

Y Prereq 1 Storage & Collection of Recyclables Required

1 Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1

1 Credit 1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1

1 Credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1

1 Credit 2.1 Construction Waste Management, Divert 50% from Disposal 1

1 Credit 2.2 Construction Waste Management, Divert 75% from Disposal 1

1 Credit 3.1 Materials Reuse, 5% 1

1 Credit 3.2 Materials Reuse,10% 1

1 Credit 4.1 Recycled Content, 10% (post-consumer + ½ pre-consumer) 1

1 Credit 4.2 Recycled Content, 20% (post-consumer + ½ pre-consumer) 1

1 Credit 5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regionally 1

1 Credit 5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regionally 1

1 Credit 6 Rapidly Renewable Materials 1

1 Credit 7 Certified Wood 1

Yes ? No



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Indoor Environmental QualityIndoor Environmental Quality

Prerequisites:Prerequisites:
Minimum IAQ PerformanceMinimum IAQ Performance
Environmental Tobacco Smoke (ETS) ControlEnvironmental Tobacco Smoke (ETS) Control

�� Outdoor Air Delivery MonitoringOutdoor Air Delivery Monitoring
�� Increased VentilationIncreased Ventilation
�� Construction IAQ Management PlanConstruction IAQ Management Plan
�� LowLow--Emitting MaterialsEmitting Materials
�� Indoor Chemical & Pollutant Source ControlIndoor Chemical & Pollutant Source Control
�� Controllability of Systems, LightingControllability of Systems, Lighting
�� Controllability of Systems, Thermal ComfortControllability of Systems, Thermal Comfort
�� Thermal Comfort, DesignThermal Comfort, Design
�� Thermal Comfort, VerificationThermal Comfort, Verification
�� Daylight & Views, Daylight 75% of SpacesDaylight & Views, Daylight 75% of Spaces
�� Daylight & Views, Views for 90% of SpacesDaylight & Views, Views for 90% of Spaces



LEED LEED VerVer 2.2 Scorecard2.2 Scorecard

Yes ? No

11 4 Indoor Environmental Quality

Y Prereq 1 Minimum IAQ Performance
Y Prereq 2 Environmental Tobacco Smoke (ETS) Control
1 Credit 1 Outdoor Air Delivery Monitoring
1  Credit 2 Increased Ventilation
1  Credit 3.1 Construction IAQ Management Plan, During Construction
1  Credit 3.2 Construction IAQ Management Plan, Before Occupancy
1 Credit 4.1 Low-Emitting Materials, Adhesives & Sealants
1 Credit 4.2 Low-Emitting Materials, Paints & Coatings
1 Credit 4.3 Low-Emitting Materials, Carpet Systems
1 Credit 4.4 Low-Emitting Materials, Composite Wood & Agrifiber Products
1 Credit 5 Indoor Chemical & Pollutant Source Control

1 Credit 6.1 Controllability of Systems, Lighting
1 Credit 6.2 Controllability of Systems, Thermal Comfort
1 Credit 7.1 Thermal Comfort, Design
 1 Credit 7.2 Thermal Comfort, Verification

1 Credit 8.1 Daylight & Views, Daylight 75% of Spaces
1 Credit 8.2 Daylight & Views, Views for 90% of Spaces



LEED and Energy Conservation Opportunities LEED and Energy Conservation Opportunities 
Innovation and Design ProcessInnovation and Design Process

�� Innovation in Design: Educational DisplayInnovation in Design: Educational Display
�� Innovation in Design: Provide Specific TitleInnovation in Design: Provide Specific Title
�� LEEDLEED®® Accredited ProfessionalAccredited Professional



LEED LEED VerVer 2.2 Scorecard2.2 Scorecard

1 Innovation & Design Process

Credit 1.1 Innovation in Design: Educational Display
Credit 1.2 Innovation in Design: Provide Specific Title
Credit 1.3 Innovation in Design: Provide Specific Title
Credit 1.4 Innovation in Design: Provide Specific Title

1 Credit 2 LEED® Accredited Professional



Current Project Status:Current Project Status:

�� Army determined project will be selfArmy determined project will be self--scored at 36 points (LEED scored at 36 points (LEED 
silver). silver). 

�� Project awarded in December 2008.Project awarded in December 2008.

Yes ? No

36 23 Project Totals  (pre-certification estimates)

Certified 26-32 points   Silver 33-38 points   Gold 39-51 points   Platinum 52-69 points



SummarySummary

�� Many LEED opportunities are tried and proven Many LEED opportunities are tried and proven 
technologies.technologies.

�� Building envelope loads can account for over 50% of Building envelope loads can account for over 50% of 
the air conditioning load.  Improvements can reduce the air conditioning load.  Improvements can reduce 
this load while creating this load while creating daylightingdaylighting and natural and natural 
ventilation opportunities.ventilation opportunities.

�� Air conditioning represents 50% of the energy used in Air conditioning represents 50% of the energy used in 
most buildings.  Energy conservation measures need most buildings.  Energy conservation measures need 
to consider the entire mechanical system.to consider the entire mechanical system.

�� Lighting represents 20 to 25% of a typical buildingLighting represents 20 to 25% of a typical building’’s s 
energy use.  Electrical system lighting and lighting energy use.  Electrical system lighting and lighting 
control improvements in combination with control improvements in combination with daylightingdaylighting
can significantly reduce energy use.can significantly reduce energy use.

�� It is possible to design to meet LEED silver criteria It is possible to design to meet LEED silver criteria 
even in critical electronic military facilities.even in critical electronic military facilities.



Questions & AnswersQuestions & Answers


