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Transfoming global energy use to create a clean, properous, and secure low-carbon future.
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Innovation Center Highlights
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Building Overview
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Overview
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The big picture01



The big picture
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2.    MODELS AN INNOVATIVE APPROACH TO THERMAL COMFORT

The most significant contributions delivered by the Innovation Center go beyond just 
providing an office building but a model to drive change in the building and energy industry

3.    IS PRODUCTIVE FOR OCCUPANTS, AND THE ELECTRICITY GRID

4.    DEMONSTRATES A RESILIENT, 100-YEAR BUILDING

1.     PUSHES THE BOUNDARY OF PASSIVE DESIGN TO ADVANCE THE INDUSTRY

5.    LIVES UP TO EXPECTATIONS – WALKS THE TALK 



This building serves as a model
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The Innovation Center is right in the ‘sweet spot’ to move the market
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Bringing zero to scale
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RMI’s Pathways to Zero Initiative builds on the lessons learned from the Innovation Center 
(and other successes) to drive the adoption of superefficient and net zero energy or zero net 
carbon buildings in both new and existing buildings and at the portfolio and district level 
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Global recognition to maximize influence

Noteworthy awards and certifications:
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Since the building opened, the Innovation Center has been recognized through:
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COMMISSIONING AND MONITORING IS ABSOLOUTELY CRITICAL

WHOLE SYSTEMS APPROACH MAKES NZE COST EFFECETIVE 1.

Top lessons learned
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The biggest take-always from our design, construction and operation

2.

OCCUPANT ENGAGEMENT AND EDUCATION IS REQUIRED TO MEET NET ZERO ENERGY GOALS3.

IPD IS USEFUL TO HELP MANAGE COST, CONTRACTS, AND RISK4.

MAJOR MARKET GAPS IN METERING AND CONTROLS, OPERATING TO NZE 5.



Results from the first year 
of occupancy02



Energy performance: better than expected
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Energy use vs. energy generation
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Battery performance
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Energy end-use breakdown
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Breakdown of plug loads
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Total energy consumption
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Occupant satisfaction survey results
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

RMI’s occupants are more satisfied across all categories than a baseline building. They are 
also 39% more satisfied than they were in our previous office
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Productivity and overall satisfaction
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Key findings from year one occupant survey: Very positive results that support our cost 
analysis. 



Occupant survey lessons learned
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Additional feedback on productivity, comfort, lighting, and layout



Passive design for NZE03



Passive performance
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Basecase design…
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The final system…
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Climate in Basalt, Colorado
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Generally warm in summer, very cold in winter, low humidity, with high daily temperature 
swings in shoulder months.
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Getting to zero
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Start with the amount of energy that can be generated on site. Then align the design with 
that budget
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Passive features at-a-glance
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‘Like wearing a down coat and sunglasses’



Building layout – 1st floor
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Long, narrow building to maximize natural ventilation, daylight, and solar gain



Building layout – 2nd floor
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Long, narrow building to maximize natural ventilation, daylight, and solar gain



Passive performance: Aggressively insulate
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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The Innovation Center has more than triple the code required levels of insulation
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Passive performance: Aggressively insulate
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Aggressively insulate
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Windows, typically the largest source of heat loss in a building, help keep the Innovation 
Center well-insulated and are 5x better than code requirements



Window frame comparison
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Air tightness
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Heat gain
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Capturing in the winter, and guarding the building from in the summer
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Passive performance: Daylight autonomy & 
quality + glare control
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Daylighting
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Cross-laminated timber (CLT) structure allows the ceilings in the Innovation Center to be a 
foot higher without increasing the overall building’s height
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Passive performance: Thermal mass
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Thermal mass
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Passive performance: Natural ventilation, 
cooling, & air quality
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Lessons learned: Passive performance
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Overwhelmingly positive feedback



Key Enablers: Thermal 
comfort, occupant 
engagement, and controls
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Innovative thermal comfort
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Innovative thermal comfort
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Designing around 6 comfort factors
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Designing for comfort
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Controlling for PMV
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Innovative thermal comfort
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Fans allow for up to 5�� F temperature increase



Low energy using technologies for comfort
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Individual controls
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Occupant engagement 
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Occupant engagement: Where energy goes
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Monitoring and transparency
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Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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Integration and automation 
!"

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Simple concepts, complex system interplays
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Integration and automation 
!!

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

Scenario: Cooling the building before a hot day

NIGHT BEFORE
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Lessons learned: Thermal comfort
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Lessons learned: Controls and metering
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! !"#$%&#'()*+,"+#-.+#(&/0+*#%1#"'/23+4#-,*5+-+6#"$"-+/"#)%(-*%33'(5#
)%/1%*-4#$%&#+72%(+(-',33$#'()*+,"+#-.+#)%/23+7'-$#%1#)%(-*%3"#
'(-+5*,-'%(#,(6#%2+*,-'%(8

! 9%(-*%3"#'(6&"-*$#"-'33#(%-#-*&3$#:%2+(#23,-1%*/;

< 9%(-*%3"#'(6&"-*$#(++6"#-%#,6,2-#-%#+"),3,-'(5#)%/23+7'-$#1*%/#
/&3-'="$"-+/4#2,""'>+#6+"'5(#,(6#'(-+5*,-+#!?#@'-.#2*+6')-'>+#)%(-*%38#
A+#),(#(%#3%(5+*#&"+#),((+6#"+B&+()+"8

< 9%//'""'%('(5#)%(-*,)-"#(++6#-%#"&22%*-#3%(5#-+*/#-&('(58#9%&36#
@+#)%/0'(+#-.'"#@'-.#CDE#F8G#,(6#*+/%-+#1,&3-#6+-+)-'%(H

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.



!"#$%%&'#($)*#+,#$-.'/)'/#
%*0($-1#20(#3/04&5)$0-6

Meters have had most the issues
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Energy generation, storage & 
grid impacts
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Energy overview
! !"#$%&'('#)*+,%-*#.#!,/(+#!%+0*.1(#

2-+((3(&)
! 45674#891:;('#1<1)(3#3,%&)('#,&#.#=7#

'(-+((#+,,$>#?@A#,$#3.B:3%3#C+,'%0):,&
! @D4#E%&!,/(+F@=G55H#C.&(I1#)*.)#.+(#

@=6HA#($$:0:(&)

! @D4#)*+((GC*.1(#:&J(+)(+#1.$()<#1/:)0*(1
! 4#E,I.+K'-(#=@7L@74#:&J(+)(+1
! 57#89#DH#89*#MN#O.))(+<#1),+.-(#1<1)(3
! D#K"#0*.+-:&-#1).):,&1L0.C.0:)<#$,+#P

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

!"



PV production estimates
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Typical utility: customer business model

Consumer 
(PV) Consumer buys 

needed electricity 
from utility via net 

metering
Utility annually 

buys back excess 
electricity via net 

metering

Utility
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Renewable enegy power purchase agreement 
(PPA) buisness model

Consumer
(PV)

Installs, owns, 
and maintains the 

PV system

Consumer buys 
power from 
developer 

Net-metering and 
interconnection codes and 

contracts

Developer Sells RECs to utility

Consumer buys 
needed electricity 
from utility via net 

metering
Utility annually 

buys back excess 
electricity via net 

metering

Developer Utility
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PPA business model: Who profits where? 

Consumer
(PV)

Installs, owns, 
and maintains the 

PV system

Consumer buys 
power from 
developer 

Net-metering and 
interconnection codes and 

contracts

Developer Sells RECs to utility

Consumer buys 
needed electricity 
from utility via net 

metering
Utility annually 

buys back excess 
electricity via net 

metering

Developer UtilityInvestor
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PPA contract structure

RMI

CollectiveSun UtilityInvestor
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PPAs involve several complicated and multi-party agreements



Goals of the battery system
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Demand control system (a.k.a. Batteries)
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Productive for the electricity grid
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The cost of saving energy is far cheaper than generating it
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Productive for the electricity grid
!"

Adjusting building demand to meet supply solves challenges with renewable energy
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Productive for the electricity grid
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Batteries can provide up to 13 Services to 3 different stakeholder groups
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Lessons learned: Energy generation, storage 
and grid interface
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Contracting methodology: 
Integrated Project Delivery06



Integrated project delivery (IPD)
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Benefits of IPD
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Owners project requirements (OPR)
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Operating performance pool
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Lessons learned: IPD
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Biophilia and water use07



Biophilia
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Through biophilic design, the Innovation Center creates a connection to nature, improving 
employee alertness, energy levels, overall mood, increased productivity, and employee 
satisfaction.
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Resilience
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Durability and longevity were primary requirements for this 100-year building. Resilience 
influenced multiple components: 
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Water conservation
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In the arid west, water is just as important as energy, and the Innovation Center is a pioneer 
in water efficiency and greywater reuse
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Water use (and reuse!)
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Cost, Value and Payback08



Cost Executive Summary
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CapEx and OpEx Summary

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.
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$13,670,000 total cost breakdown
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$54/SF Construction cost premium for NZE
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$54/SF Construction cost premium breakdown
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$32/SF design and soft cost premium for NZE
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Premium will decrease as market adoption grows

Source: U.S. DOE ÒThe Future Arrives for Five Clean Energy Technologies Ð2016 UpdateÓ Released September 2016
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Net zero energy Cost Premium Studies
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< 4 year payback on NZE
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3% productivity increase is conservative
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Several additional likely sources of value were considered but they are less significant 
and some are related to aspects of the building other than its energy performance (i.e. 
high-end finishes, modular design, etc.) 

! Value of convening 

! Recruiting and Retention

! Building Longevity

! Flood Insurance

! Employee Churn

! Landscape Maintenance

! Grid Resilience 

! Carbon Offsets

! Natural Gas Cost Certainty

Other Value provided by NZE
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Site
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Motivations
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! BUILD A STATE-OF-THE-ART OFFICE AND CONVENING SPACE THAT REFLECTS RMIÕS VALUES

! CREATE A REPLICABLE MODEL FOR A NEXT-GENERATION, HIGH PERFORMANCE OFFICE BUILDING

! ACHIEVE NET-ZERO ENERGY IN AN INTELLIGENT WAY AND SERVE AS A GRID ASSET

The Innovation Center was motivated by RMIÕs desire to: 



The Team
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Core team

! !"#$%&'()*+'*,$-.&'()*+'*$/0$&+'/&12
! 34$5677$-8+7+&.9$'/7*&.'*/&2

! %&'()*+'*6&.9$%::9)'.*)/7,$-()8(;:+&0/&<.7'+$1+,)87$
'/7,69*.7*2

! =%4$>/7,69*)78$478)7++&,$-$<+'(.7)'.9?$+9+'*&)'.9?$
:96<@)78?$AB2

! 5.C)1$D+9,/7$E$%,,/').*+,$-9)8(*)782

! B&6+$D/&*($F.7.8+<+7*$-/G7+&,$&+:&+,+7*.*)C+2
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! I67=/G+&$-I/9.&$:.7+9,2
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Project Timeline
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Video Tour
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Thank you
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