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AGENDA

Energy Industry Trends
e Fuel, Electric, Photovoltaic
Building Efficiency
e Basic vs. Energy Efficient
Efficiency Vermont
e Commercial New Construction Program

* Net Zero Energy Building Program
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ENERGY INDUSTRY TRENDS

U.S.Crude Oil Price - First Purchase
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ENERGY INDUSTRY TRENDS

U.S.Crude Oil Price - First Purchase
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ENERGY INDUSTRY TRENDS

U.S. Natural Gas Price - Commercial
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ENERGY INDUSTRY TRENDS
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ENERGY INDUSTRY TRENDS

U.S. Propane Price - Residential
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ENERGY INDUSTRY TRENDS

U.S. Electricity Cost - All Sectors
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ENERGY INDUSTRY TRENDS

U.S. Demand-Side
Management Programs
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ENERGY INDUSTRY TRENDS

Energy Unit BTU/unit |Efficiency| $/unit | $/mmBtu
Electricity, L wh 3,412 100 $015 $44.00
Resistance
Propane Gallon 91,600 0.93 $2.76) $32.00
Fuel Oil Gallon 138,200 0.85 $3.50 $30.00
Wood Pellets [Ton 16,400,000 0.80, $247.00 $19.00
Natural Gas |Therm 100,000 0.93 $1.52 $16.00
Wood, Green |Cord 22,000,000 0.60 $193.00 $15.00
ﬁ'::tt:fj';yp kWh 3,412 325  $015  $14.00
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ENERGY INDUSTRY TRENDS

2014 Sources of Energy

Green Mountain Power

Vermont
Hydro, 12.3%

Hydro Quebec,

34.6% Oil and Natural

Gas, 0.7%

Wood, 4.9%

Methane, 1.0%
Wind, 8.1%

Solar, 0.7%
Nuclear, 7.0%

System
Purchases,
30.5%
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ENERGY INDUSTRY TRENDS

I VERMONT GREENHOUSE GAS EMISSIONS

B 47% - Transportation
BY SOURCE

(2010)
31.6% - Residential, Commercial

and Industrial Use

10.3% - Agriculture
4.1% - Electricity Supply
(Consumption)

3.6% - Industrial Processes

3.2% - Waste Management

0.2% - Fossil Fuels
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ENERGY INDUSTRY TRENDS

Comprehensive Energy Planz

Vermont’s
Energy Future

VOLUME 1

2011 2050
@ Renewable @ Other @ Renewable @ Other

10%

“I believe there is no

greater challenge

and opportunity for
Vermont and our
world than the
challenge to change
the way we use and
produce energy.”

23%

Gt et S 7 7%
traﬁgpbr:ta n
&landuse |

—— > VERMONT

www.vtenergdyplan.vermont.goy December 2011 DEPARTMENT OF PUBLIC SERVICE
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ENERGY INDUSTRY TRENDS

U.S. Photovoltaic Shipments & Prices
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ENERGY INDUSTRY TRENDS
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Figure 14. Actual module average selling price reduction vs. average analyst expectations
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ENERGY INDUSTRY TRENDS

U.S.Net Metering Customers
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ENERGY INDUSTRY TRENDS

Commercial Building
Energy Standard "90.1"
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ENERGY INDUSTRY TRENDS

[] American Samoa
[ Guam

[T M. Mariana lslands
[ Puerte Rice ™
[ U5, Virgin lslands

u ASHRAE 30.1-201002092 1ECC -ASI'IU.E 90,1 - 200772004 IECC ASHRAE 901 - 2004/
egulvalent or mare anargy aficient eguivalant or mare enargy aficlent 2006 IECC aquivalent or mare energy efficiant
ASHRAE 90,1 - 2001/2003 IECC No Statewide Code
equivalent or lese enorgy efficient
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BUILDING EFFICIENCY

Efficiency Measures

172" INTERIOR GYPSUM
BOARD

e Envelope

2X6 STUDS @ 24° 0.C.
e Lighting
« HVAC

* Plug Loads / Other

FIBERGLASS BATT
INSULATION IN WALL
CAVITY

112" OSB SHEATHING

'\ VAPOR BARRIER

2 RIGID INSULATION

M SIDING OR SYNTHETIC
STUCCO FINISH

SPRAY FOAM AT RIM
JOISTS
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BUILDING EFFICIENCY

Energy Intensity Scenarios
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BUILDING EFFICIENCY

Energy Cost, By End-Use
New - Least Efficient

Water Space
Heaoting HeF;tinq
7% 24%
Fans & Pumps
3%
Equipment Space Cooling
29% 9%
Exterior .
o Interior
Lighting Lighting
8% 20%
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BUILDING EFFICIENCY

Annual Energy Cost, by Energy Type
$100,000
$90,000
$80,000
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e
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© $40,000 -
(&)
$30,000 -
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$10,000 -
$0 - o
Existing Existing - New - New -
Average Least Efficient | Most Efficient
u Electric $60,000 $48,000 $27,000 $15,000
mFuel $26,000 $38,000 $12,000 $2,000
m Total $86,000 $86,000 $39,000 $17,000

Gicencyvermori~ [




BUILDING EFFICIENCY

Total Annual Cost
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BUILDING EFFICIENCY

Cost(S)
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BUILDING EFFICIENCY

Energy Efficiency Investment
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BUILDING EFFICIENCY

Fi . Annual Net
Inancing Annual Payments Annual
e Principle - $200,000 Energy  (Principal Cash
e Interest Rate — 4% Year  Savings Interest) - Flow

* Term — 15 Years 1 |[$ 20750(% (17,750) $ 3,000

2 |$ 20,750 | $  (17,750)| $ 3,000

3 $ 20,750 | $ (17,750)| $ 3,000

4 |$ 20,750 [ $  (17,750) $ 3,000

5 |$ 20,750 | $  (17,750)| $ 3,000

20 |$ 20,750 — [s__ 20,750

$ 415000 [$ (266,250) $ 148,750
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BUILDING EFFICIENCY

Net Zero Energy Building
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BUILDING EFFICIENCY

A Report fram
American Society of Heating, Refrigerating and Air-Conditioning Engineers

Net Zero Energy - ASHRAE Vision 2020

Providing tools by 2020 that enable the building community to produce
market-viable NZEBs by 2030.

New Buildings by 2030

e Federal Government

Producing
Net Zero Energy
Buildings

e State Government
* Local Government

e Industry Organizations
— AIA, ASHRAE

e Businesses

Prepared by ASHRAE Vision 2020 Ad Hoc Committee
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BUILDING EFFICIENCY

Energy Intensity by Building Type
_ Standard 90.1-2010
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BUILDING EFFICIENCY

Market Share of NZEB's
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EFFICIENCY VERMONT

Commercial New Construction Program




EFFICIENCY VERMONT - PROGRAM

o Determine your enerqy efficiency goal and approach

NET ZERO READY
ADVANCED 60-75%

_ PERFORMANCE

HIGH PERFORMANCE H
20-30% el
enen‘ﬂrsm'n_'gs

i in ener
$$ cost sw‘{ng's“ i

in ener

WE'LL

PROVIDE* VS e ical & financi technical & financial
I.EARN Efficiency Vermont High
MUH[ Equipment Efficiency Guide*** Perfermance Building Guide

EQUIPMENTAPPROACH W ¢ — — —— — — — — —
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EFFICIENCY VERMONT - PROGRAM

e Invite us to a kick-off or early design meeting

Q Contact our Project Intake Coordinator at PICS@veic.org
or 802-658-6060 X7662 to set up a meeting.

. *PLEASE NOTE : To receive full financial assistance for your project,
® you must involve Efficiency Vermont at this stage of your process.

o Work with us to incorporate energy efficiency into design, construction, and operation
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EFFICIENCY VERMONT - PROGRAM

Net Zero Energy Building Pilot Program
 Energy Efficiency
» Renewable Energy Generation
e Net Zero Design & Performance
 Energy Charrette
e Energy Modeling
e Commissioning

* Energy Metering

Gicencyvermori~ [



AGENDA

Energy Industry Trends
e Fuel, Electric, Photovoltaic
Building Efficiency
e Basic vs. Energy Efficient
Efficiency Vermont
e Commercial New Construction Program

* Net Zero Energy Building Program

Gicencyvermori~ [



Efficiency Vermont W

Energy Use in Today’s
New Commercial Buildings

Nick Thiltgen

ASHRAE — Champlain Valley Chapter
Colchester, VT
October 15,2014




