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Current Situation - Energy

e [t's In the news everyday
— Political
— Economic
— Societal

» Past energy crises came and went

* This time it's different
— Mainstream
— Core business driver
— Codes and incentives
— A variable cost
— An operational risk

Creates Opportunity to Increase Building Performance

Dayton ASHRAE — December 10, 2012
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Presentation Notes
Can’t pick up a newspaper or watch a newscast without hearing something about energy.
  - Political (pipeline, nuclear plant construction, climate change, Persian Gulf,
  - Economic
  - Social (home heating costs hitting the unemployed, low natural gas cost enabling US job growth,

Building management systems can help

We can mitigate uncertainty and risk by reducing the impact of energy volatility on our building owner customers
Demand Response Implementations
Real Time Pricing
Critical Peak Pricing
Eventuality of some sort of cap and trade implementation, etc.
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Presentation Notes
Strata SE1 is the first development in the world where wind turbines have been constructed within the fabric of the building.
The development has been crafted by a world class architect and its striking and bold design has enabled Strata SE1 to become one of London’s new Icons and a landmark for sustainability.
As the tallest residential building in Central London, residents benefit from a Zone 1 location, excellent public transport links and unrivalled views of the key London landmarks, recognisable throughout the world.
All apartments within Strata SE1 offer uncompromised open plan living achieved through the use of apartment sprinkler systems and complex fire engineering - relatively unique in England & Wales.
All apartments also benefit from full height glazing and are connected with open access fibre optic cable for PC’s, television and telephone allowing next generation broadband and high definition digital broadcast services to be delivered to each residents door.

Other sustainable aspects of Strata SE1 include:
District heating system
Bespoke high thermal performing facade with an air permeability leakage rate that is 50% better than current building regulations
Whole house ventilation system with heat recovery
Low energy light bulbs in all landlord areas and 40% of the lighting in each apartment.
Absence and presence lighting control system to all landlord areas.
Car park lighting control provided with motion detection that reduces lighting by 50% when there is no movement
96% recycling of all waste material generated during the construction stage.
Connection to the planned Elephant & Castle Multi Utility Services Company community combined heat and power and grey water system.

All renewable energy technologies, practical to the site, were considered by the professional team during the initial planning period in early 2005 as potential solutions to the mandated 10% on site renewable energy target set by the Mayor and the Greater London Authority (GLA).
Wind turbines, photo voltaic (PV) cells, ground source heat pumps and solar thermal heating were all tested for their suitability and effectiveness. Wind turbines were pursued as they offered the best potential to achieve results given the height and shape of the proposed building. The opportunity to incorporate them into the architecture and deliver a highly visible commitment to sustainable design added further validation.

Reduce carbon emissions for the development and enable Strata SE1's residents to benefit from lower domestic operating costs, lower service charges, healthier internal environmental conditions and general improvement in their wellbeing.
Independent analysis by Integrated Environmental Solutions Limited (IES) has compared CO2 emissions from Strata SE1 against the Building Regulations 2006 Part L2 targets. The result demonstrates that Strata SE1 (with the MUSCo system in place) will achieve a predicted 73.5% reduction in CO2 emissions when compared against the Building Regulations benchmark.
Independent analysis also concludes that Strata SE1 is predicted to achieve 2050 CO2 target emissions.

The three nine-metre wind turbines at the top of the building are rated at 19 kW each and are anticipated to produce 50MWh of electricity per year.[8][9] They are expected to generate sufficient energy to provide power for the common areas of the building (8% of the energy needs of the building),[8][9] although questions about their real efficiency will remain unanswered until the completion of two years of comprehensive wind data analysis.
The building exceeds by 13% the current UK regulations relating to sustainability, whilst overall carbon emissions are expected to be 15% lower than the Mayor of London's good practice benchmark.[10] The developers claim that the building will achieve 2050 CO2 target emissions and that (with the Multi-Utility Services Company in place in the area) it will achieve a predicted 73.5% reduction in CO2 emissions when measured against the Building Regulations benchmark.[11]
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“The Popularization of What We Do”

Environmental Responsibility

Walmart
Walmart and The Sustainability Consortium green efforts
Announce Global Sourcing Goals in Beijing Doing Our Part To Protect
The National Marketing Institute e

- estimates that consumers with -_—

environmental concerns o3
A Guorgnpectc | . represent more than $230 billion %7/
. T In spending power. . :l

Explore the Three Dimensions

[ P ol e
of Sustainability BmldmgGreen.com

Georgia-Pacific believes sust

timencinne _cnmiot i il SY@ENMNOME.COM
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Visualization - Where is Our Industry Heading?
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An Energy Dashboard

R Energy Monitor FEwr" 38 °F |
ENGINE ,.-;
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Measuring and Managing

 Dashboard

— Provides information (not just data)
— Formatted to fit the user
— Programmed to display the right stuff

 Fault Detection
— Rules-based decisions
— Notifies, recommends (demands?) action
— Requires expertise in setup
— Requires some expertise in interpretation

* Energy and Operational Analytics
— Targeted to Energy Managers

— Provides comparative analysis tools
— Multi-site or complex campus

Keep it simple! e e w il
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Presentation Notes
Dashboard format – WOW or widget, CEO or janitor, dorm RA or school district admin
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Visualization Expectations
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Can’t Manage What You Don’t Measure

* Are we really using our EMS strategies?
« Gain control of energy use by understanding usa

Implement Energy
Strategies

Starting Energy Bills et —

Energy Analysis Tools

Dayton ASHRAE — December 10, 2012
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\

) D

Energy Operational  Sustainability Other
Water Savings Compelling
Sewer Needs
Trash

There are many reasons, other than energy, why a customer will buy!
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Energy Incentives

 Utility Rebate Programs
— Prescriptive and custom rebates
— Example: $100/hp for VFD installation
— Renewables rebates
« State and Local Tax Credits
— Only applies if income tax is paid
— Can be complex, but might be simple
— Options to use 3" party ownership (PPP or PPA)
 State and Local Grant Programs
— ARRA is gone, but the demand is stoked
— Assumption that money is too tight leading to underutilization
— “Green Business” programs

 Federal Tax Credits and Grants

Most programs found at www.DSIREUSA.org

Dayton ASHRAE — December 10, 2012
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Presentation Notes
Rebates – it’s FREE money
Utilities are under the gun to give this money away
Depends on the rules, but some utilities make a PROFIT on money given

In Canada, DOE’s Profile Manager has been adopted as std on all gov’t projects
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Legislation and Mandates

« ASHRAE 90.1 and other standards

« State Building Codes

« State and Federal efficiency mandates

« State and Federal environmental mandates

* Free market “mandates”
— WalMart
— GM, Toyota, Ford, etc.
— Occupant or customer demand
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Does “Green” Construction Cost More?
r...Compliance with Energy Codes — burden or benefit?

Academic Buildings
Cost/5F

0.0 10000 200000 H00.00 400,00 500000 G00.00 T00.00
Gold
n Sibver
Certified
Mt certified

Source: Cost of Green Revisited:

Reexamining the Feasibility and Cost
Impact of Sustainable Design in the Light
of Increased Market Adoption by Davis
Langdon, AECOM, July 2007
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Source: The Cost of LEED—AN
Analysis of the Construction Costs of
LEED and Non-LEED Banks by
Chad Mapp, MaryEllen C. Nobe, and
Brian Dunbar, 2011
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What Can Be Done - Now?

* Metering — on every project
* Broaden the conversation beyond utilities
* Make the invisible, visible - Visualization

« Use utility and government rebates and
Incentives

« Keep it simple

Dayton ASHRAE — December 10, 2012
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Summary

« As always, technology is driving significant
change in HVAC

e Different is the “popularization of what we do”
— Green
— Visualization
— Efficiency Expectations: Savings and Comfort

« Different is the market shift to energy
efficiency: “Market Mandates”

......
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