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Defining Basic Energy Terms

V Efficiency: Install equipment and systems that
perform and use less energy

V Conservation: Not using energy consuming
systems in order to reduce costs

V Load Management: Controlling your electric
demand during on-peak periods

V Demand Response: Reduce your electric loads
to help preserve system reliability
(and get paid for it)



Defining Basic Energy Terms

V Distributed Resource: Providing for supply or
demand management beyond the meter

V Emergency Generation: generator permitted for
when utility services Is not avoided

V Combined Heat and Power: Generation that also
provides for thermal energy

V Thermal Storage: Storing energy for cooling by
utilizing off-peak power to chill water

V Heat Recovery: Utilizing waste heat in place of
poller output

V Renewable Energy: Utilizing a source of energy
that can be continually replenished




Quantities and Conversion

units BTU content
Electricity KWH 3413
kW ?
Natural Gas ccf 103,400
therm 100,000
Petrolium barrel 6.3M
#2 gallon 138,000
#6 gallon 150,000
British Thermal Unit Propane gallon 91,600
(BTU) = One BTU Biodiesel
needed to raise one B100 gallon 118, 296
pound of water one B20 gallon 127,259

degree F at sea level.


http://www.sxc.hu/browse.phtml?f=download&id=772761
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A Build generator A Consume less
A Build transmission A Curtail during critical peaks
A Build distribution A Shift consumption

The Energy Market Now Pays Load to Respond!!!



University Strategies for
Energy and Cost Reductions

A Energy Efficiency First

A Demand and Price Response (LM)
A Distributed Generation (DG, CHP)
A Commodity Purchases

A Forward Capacity Markets (FCM)
A Green Building Design

A Renewable Energy Sources




Discussion:

Energy Efficiency
In Existing Buildings

What has been your experience?



Energy Efficiency is 67% Cheaper than
ANY other Supply Option
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Life Cycle Financial Analysis:
Tale of TWO LIGHT BULBS:

Standard Bulb: Energy Efficient Bulb:
A Short life: 900 hours A Longer life: 10,000 hours
A Uses more electricity: 75 W A Uses less electricity: 14 W

A Costs $1 for one bulb A Costs $4 for one bulb

At 15 cents per Kilowatt-h o u



Total Cost (Bulb + Energy)
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Life-Cycle Cost of Two Light Bulbs:
Inefficient vs. Efficient

Save over $60 in lower electric bills /'
over the life of a single lamp!
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New Generation of Technology  1-5

A90%
efficient

ATwo level
dimmable
electronic
ballast

AExcellent
color
rendition

ALow and

3 lamp T8 w/85% efficient ballast = 94 watts hiah -ba
2 lamp T5 w/90% efficient ballast = 47 watts 9 : y
50% energy and demand reduction appllcatlons

Equal light output and lamp life



Direct HID Replacement

A Use 4 T5HO instead of 250 watt HID

A Use 6 T5HO instead of 400 watt HID

A Narrow distribution

Al mmedi ate fiond and
A Fully dimmable

A High CRI 86+

A High lumen maintenance LLD = 90+

High Bay HID application = 250 watts
4 lamp T5 w/90% efficient ballast = 100 watts

70% energy and demand reduction
Equal light output and lamp life




Envelop

A Install Air Locks and Repair Doors
A Weather Stripping (repair)

AWindows (Replace single glazed
windows, use Low-E with thermal break)

A Reduce window area
A Add roof insulation when reroofing



HVAC

A Upgrade the original boilers

A Consider multiple sectional packaged
boilers

A Separate boiler for Summer DHW

A Install new boiler controls and building
automation system

A Replace obsolete Air Conditioning units
A Add Economizers for free cooling
A Consider Chilled Water from CHP



Discussion:
Demand and Price Response

What has been your experience?
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University
Demand Response Options
A Run local generation for demand response and

to control campus peak (within environmental
regulations)

A Re-schedule large loads to off peak hours and
change hours of operation or occupancy

A Reduce loads via meters, DDC, temperature
settings, duty-cycling, motor speed controls, etc.

A Store energy during low-demand hours for use
on peak (ice storage)




Discussion:

Distributed Generation
and
Combined Heat and Power

What has been your experience?



CHP Prime Movers

A Combustion Turbines .51 10MW

A Microturbines 307 250 kW
A IC Engines 30 kWi 5 MW
A Fuel Cells 200 kWi 1 MW

25% - 40% Electricity
50% - 60% WASTE HEAT




Combined Heat and Power (CHP)

CHP: Onsite coincident production and use of
electrical or mechanical powerand thermal energy.
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How CHP Saves Energy

30-51%
Total Efficiency
44-68% Transmission and Distribution
Generation Losses Losses: 8% (of 32-56%)

78-85%
Total Efficiency

15-22% 50-40%
Losses after Generation Usable
and Usable Heat Recovery Recovered Heat



Barriers to CHP

A CHP requires a streamlined and
transparent interconnection process to
save time and costs, and to facilitate
necessary planning.

A Electricity rates for power used when base
load customer-side generators are out of
service are subject to backup rates and
demand ratchets.




Potential for CHPIs Large

Estimated in Northeast at over
500 MW In Education sector alone

A Improved fuel efficiency
ndustrial A Improved power reliability
Offce 11% Educaon A Energy cost predictability
Buildings ™ A Lower emissions
21% .

A Reduces land-use impacts
A Optimizes natural gas use
A Reduces grid vulnerability
A Security benefit

Food
Sales/Serv o A Improved Life / Safety
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Source: DOE NE CHP Initiative



