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SSEB Mission:
To enhance economic development 
and the quality of life in the South 
through innovations in energy and 
environmental policies, programs 

and technologies.



Who Am I?

üBuilding Scientist (35+ years)
üEnergy performance of buildings and products
üUtility and business implications

üAuthor, Educator
üBooks, technical papers, training classes on building 

performance, insulation, understanding source 
energy, window performance, peak power, etc.

üEnergy Codes and Standards Developer
üNational and state energy codes

üWNC Beekeeper

2/23/2015 MC2 - Mathis Consulting Company Page  4



2/23/2015 MC2 - Mathis Consulting Company 5



The End in Mind

üBuildings Matter!
üaƻǊŜ ǘƘŀƴ ǿŜ ƪƴƻǿΧ

üTrends Impacting Our Region
üEnergy, Power, Water, People, etc.

üThe Business Case for Energy Efficient 
Buildings
üFocusing greater utility and ally engagement in 

shaping building energy policy in our region
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Buildings Matter: US Energy Use

Buildings

Industry

Transportation

41%

28%

31%

Source: USEIA - 2012

18%
Commercial

22%
Residential
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U.S. Energy Consumption

Source: USEIA - 2012
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Growth of Residential AC 1973-2013
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Heat Pumps are Everywhere
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Utility Concerns: Meeting the Demand 

üPeak Loads

üCooling Driven
üSimultaneous

üHeating
üEspecially now

üLighting

üPlug Loads

Peak Demand
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wŜƎƛƻƴŀƭ tŜŀƪ tƻǿŜǊ bŜǿǎΧ
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aƻǊŜ wŜƎƛƻƴŀƭ bŜǿǎΧ
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!ƴŘ ƳƻǊŜΧ

Today's power peak this morning was just above 26,000 
ƳŜƎŀǿŀǘǘǎΧ when temperatures in the 7-state region 
averaged a low of 20 degrees CŀƘǊŜƴƘŜƛǘΧ 

Colder weather predictedWednesday nightand early 
Thursday could easily push power demand above 30,000 
megawatts.
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Coincident Demand: Summer & Winter

üHeating
üLike this past week

üCooling
üDriven by building demand
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üGrowing demand
üMoreé

üSimultaneous demand
üPeak power issuesé

üEnergy security
üEnough for us?
üReliability?

üEconomic security
üOur economy?
üWorld economy?

The Energy Megatrend



IƻƳŜǎ IŀǾŜ /ƘŀƴƎŜŘΧ
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IƻƳŜǎ IŀǾŜ /ƘŀƴƎŜŘΧ
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New Single Family Homes with Air Conditioning

Source: US Census 2014



Growth of Residential AC 1973-2013
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46%

20%
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21%

12%

U.S. Energy Production - 2012
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Projections on the Future?
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World Energy Consumption by Fuel
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ü Increasing demand

üSupply challenges

üPeak power

üEnergy security

üEconomic security

The Energy Megatrend



Utility Concerns 

ü¢ƘŜ ά¢ƛƳƛƴƎέ ƻŦ ƻǳǊ 5ŜƳŀƴŘ
üBase Load
üPeak Demand
üCooling Driven
üLighting Driven
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Energy and Water
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²ŀǘŜǊ LƳǇƭƛŎŀǘƛƻƴǎΧ

US Geological Survey 2012
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Power and Water

üUS thermoelectric facilities use over 200 billion 
gallons of water a day. 

Electricity

Irrigation

Drinking

Sources: Union of Concerned 
Scientists 2011, USGS 2012 

Over half of the 
withdrawn 
water in the 
¦{Χ
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US Commercial Buildings

Source: USEIA , 2003 CBECS

74%

19%

7% Before 1989

1990 to 1999

2000 to 2003

93% of our commercial 
building stock was built 

before 2003!

74% was 
built 

before
1989!
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Commercial Buildings 1950 - 1989

üCommon Issues:

ü Insulation in walls?

ü Insulation on roof?

üWindows?

üAir sealing?

üHeating systems?

üCooling systems?

üLighting systems?

üCommon Assets?

üGood Bones

üExisting Infrastructure

üLocation
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Building Component Life Expectancy
Building Measure USDOE NAHB NIBS
Insulation 100 100 100

Windows 40 50 50

Furnace, Forced Air 14 17.5 18

Unit Heaters, Gas or Electric 15 17.5 13

Heat Pump 12 16 15

Air Conditioner - 12.5 -

Central Air 11 15 15

Window Unit 9 10 10

Electric Water Heater 13 11 14

Gas Water Heater 11 10 12

Gas Range 17 15 19

Electric Range 16 13 17

Gas Oven - 14 14

Washer 11 10 -

Dryer, Electric or Gas 12 13 14

Refrigerator-Standard 12 13 17

Freezer-Standard 11 11 16
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Audience Survey:  For How Long?

üYour House?

üOne of YƻǳǊ tŀǊŜƴǘΩǎ IƻƳŜΩǎΚ

üGrandparents?

ü~ 100 years!
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U.S. Residential Buildings

Source: USEIA ς2009 RECS

New

Existing

1%

99%
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70% 
Built 

Before 
1989

30% Built 
1989 - 2009 

!ƎŜ ƻŦ ¦Φ{Φ IƻƳŜǎΧ

Source: USEIA ς2009 RECS
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!ƛǊ [ŜŀƪŀƎŜΧ
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FIRST ςPlug the Holes in the Ship!

ZEV

USS Buildings

CLw{¢Υ  άtƭǳƎ ǘƘŜ IƻƭŜǎ ƛƴ ǘƘŜ {ƘƛǇΗέ



U.S. Commercial Construction
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Built Environment Trends

üMore severe climate events
üά{ǳǇŜǊǎǘƻǊƳǎέ
üExtreme cold - άtƻƭŀǊ ±ƻǊǘŜȄέ
üExtreme heat

üIncreased expectations for building 
performance
üEnergy, Durability, Health, IEQ, Resilience, etc.
ü²Ƙŀǘ ƛǎ άǎǳǎǘŀƛƴŀōƭŜέΚ
üFor how long?
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But weôve got the building 

codes to handle thaté right?



What is the Code?

ü[Ŝŀǎǘ ǎŀŦŜΧ

ü[Ŝŀǎǘ ǎǘǊƻƴƎΧ

ü[Ŝŀǎǘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘΧ

üΧōǳƛƭŘƛƴƎ ŀƭƭƻǿŜŘ ōȅ ƭŀǿΦ

Weôre not allowed to 

build it any crappieré
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9ƴŜǊƎȅ /ƻŘŜǎ IŀǾŜ /ƘŀƴƎŜŘΧ

2/23/2015 48

Code 
minimum 
is still a 

long way 
from 

άNet Zeroέ
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