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Why? 

 We lacked a common understandingg of ZEB
 
• Multiple ways to quantify building energy 
pperformance 

• Multiple energy sources 
• Need a common communication languageNeed a common communication language
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What are [Net] Zero Energy Buildings? 

• Concepptually, a buildingg that has no adverse energy
y gy 
[or environmental] impact [because of its 
operation] 

• ZERO is not easy to define! 
• Not easy to design to if not well defined 

• Disconnect all utility interfaces? 

• What is the energy performance metric? 

• Net energy transfer across boundary? 

• Where is the boundary? 
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Guiding Concepts 

•	 Buildinggs can meet all of their energygy needs from 
renewable sources 

•	 Demand side first, then supply side 

•	 Net zero using grid for energy balance 

gy•	 Prioritize renewable energy opptions 
•	 Within Footprint 
•	 On‐site 

•	 Lots of Room for Interpretation… 
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http://www.nrel.gov/docs/fy06osti/39833.pdf

Definitions of NZEB’s 

 Net Zero Site Energy 
 Net Zero Source Energy 
 Net Zero Emissions 
 Net Zero Energygy Cost 

 Boundaries and metrics 

 ZEB:A – ZEB:D  

The Definition used WILL impact

the ZEB design strategies!
 



     

               
       
           
     

         
   
           

 
     
              

Net Zero Site Energy 

•	 Measured at the interface of the building to 
the utility (point of sale)the utility (point of sale) 

•	 Easy to measure/verify (vested interest in 
having the right number) 

•	 Can favor electricity over on‐site 
combustion for heating 

•	 Encourages energy efficient designs at the
Encourages energy efficient designs at the 
building level 

•	 Not dependent on externalities 
Wh t i th “ it  ?”  B ildi f t  i  t•	 What is the “site?” Building footprint or 
property 
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Net Zero Source Energy 

•	 With current information, really 
j i i h  l i  li  fjust site with multipliers for
 
different fuels
 

•	 Has a grid (more global) impact 
•	 Depends on dispatch of power 

generation 
•	 Fuel sourceFuel source 
•	 Incremental dispatch 

•	 Daily and seasonal dependencies 
•	 R i  l  ( li i ) d  dRegional (non climatic) dependenciies 
•	 May not require a strong focus on building efficiency
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Net Zero Energy Cost 

• What the owner really sees 
• ( l(Also)  b  ) basedd on siite measurements 
• Easy to verify 
• Demand compponent 
• High regional variations 
• Highly dependent on rate structures


(demand and fixed chargges cannot
 (

be negated)
 

• Cost volatility 
• Market driven comparisonsMarket driven comparisons 
• Cannot do this on a large scale (Who would pay the utility?)
 

9 



   

                 
         
       

     

   
       

Net Zero Emissions 

• Also based on site numbers, typically with national or
 
regiionall multipli  liers basedd on generatiion llocatiion
l i  b 

• Understand carbon cycles of biofuels 
• Same issues as sourceSame issues as source 

• Carbon reductions becoming
 
f d i  f
more of a driviing force 
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ZEB Renewable Hierarchy 

0. Energy efficiencyygy 
₋ Daylighting, CHP, passive solar 

1. Footprint supply options 
₋ Building mounted PV or wind 

2. Site supply options 
₋ P ki  l t  PV i dParking	 lot PV or wind 

3. Imported supply options 
₋ Wood chips ethanol Wood chips, ethanol 

4.	 Purchase of renewable 
credits 
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Prioritize renewable energy technologies that: 

• Require energy efficient
 
designs to meet a ZEB
 

•	 Force integrated design 

RRewardd a project for t ki  taking•	 j t f 
responsibility for its energy 
use 

•	 Are available over the lifetime 
of the building 

•	 A id l il blAre widely available 

•	 Have high replication potential
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ZEB Renewable Hierarchy 

0. Energy efficiency 
ZEB:A 
gy y 

₋ Daylighting, CHP, passive solar 

1. Footprint supply options 
₋ Building mounted PV or wind 

2. Site supply options 
P ki  l t  PV i d₋ Parking lot PV or wind 

3. Imported supply options 
Wood chips ethanol ₋ Wood chips, ethanol 

4. Purchase of renewable 
credits 

13 



 

 
 

RSF ZEB:A 

RSF ROOF 
858 KW 

14 



     

 
     

   
       

   
       

   
   

     

ZEB Renewable Hierarchy 

0. Energy efficiency 
ZEB:B 
gy y 

₋ Daylighting, CHP, passive solar 

1. Footprint supply options 
₋ Building mounted PV or wind 

2. Site supply options 
P ki  l t  PV i d₋ Parking lot PV or wind 

3. Imported supply options 
₋ Wood chips ethanol Wood chips, ethanol 

4.	 Purchase of renewable 
credits 
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RSF ZEB:B 

RSF ROOF 
858 KW 

RSF PARKING 
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RSF PARKING 
1,600 KW 



     

 
     

   
       

   
       

   
   

     

ZEB Renewable Hierarchy 

0. Energy efficiency 
ZEB:C 
gy y 

₋ Daylighting, CHP, passive solar 

1. Footprint supply options 
₋ Building mounted PV or wind 

2. Site supply options 
P ki  l t  PV i d₋ Parking lot PV or wind 

3. Imported supply options 
Wood chips ethanol ₋ Wood chips, ethanol 

4. Purchase of renewable 
credits 
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RSF ZEB:C 

RSF ROOF 
858 KW 

NREL Wood 
Chip Boiler 

RSF PARKING 
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RSF PARKING 
1,600 KW 



     

 
     

   
       

   
       

   
   

     

ZEB Renewable Hierarchy 

0. Energy efficiency 
ZEB:D 
gy y 

₋ Daylighting, CHP, passive solar 

1. Footprint supply options 
₋ Building mounted PV or wind 

2. Site supply options 
P ki  l t  PV i d₋ Parking lot PV or wind 

3. Imported supply options 
Wood chips ethanol ₋ Wood chips, ethanol 

4. Purchase of renewable 
credits 
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RSF ZEB:D 

RSF ROOF 
858 KW 

NREL Wood 
Chip Boiler 

RSF PARKING Renewable 
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RSF PARKING 
1,600 KW Energy Credits 



         
       

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

NREL Research Support Facility Current Design: 
Site, Source, Cost, Emissions ZEB:B 



     

         
 
   

     
     

ZEB Examples‐ Generation within Footprint 
(ZEB:A)(ZEB:A) 
 Site, Source, Emissions ZEB within Footprint 
•• Science House Science House 

• IDeAs Z2 Design Facility 

• Aldo Leoppold Legg yacy Center 
• Hawaii Gateway Energy Center 
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ZEB Examples‐ Generation within Site 
(ZEB:B)(ZEB:B) 

Site, Source, Emissions ZEB within Site
 
•Measured 

Oberlin College Lewis Center 
•13,600 ft2 , 1 ½ floors 

•~35 kBtu/ft2 Site EUI, 50% savings 
•160 kW PV 

•100 kW in parking lot 

23 



24 



           

        
     

     
       
 
             
                 
 

Be Clear About the Type of ZEB 

 Net ‐ Zero is not just 0 
i h d Energy use accounting method 

• Site 
• Source 
• Cost 
• Emissions 

 Renewable energy supply options Renewable energy supply options 
• Focus options to building level 

 Various definitions 
• BBe cllear about hhow	 ZEBZEB i is b ibeing achieveddb	 hi 

 Buildings can meet all of their energy needs from
renewable sources! 
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   Thanks and Questions!
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