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Project Overview
*Location — Baltimore, MD
«Size — 107,000SF/6 Stories
eSchedule — March 2007 to September 2008
*Cost — $27.5 Million (Est.)
eStructure — Cast in Place Post-Tension Concrete

*Fagade — Majority Brick with 878 SF Curtainwall
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PROBLEM
* “US uses 25% of the world’s energy making up only 5% of
the world's population,” Penn State University, OPP website.
*Colleges and universities are in a unique situation
® 24hr labs and libraries
® late classes

® recreational facilities
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PROBLEM
* “US uses 25% of the world’s energy making up only 5% of

the world's population,” Penn State University, OPP website.

*Colleges and universities are in a unique situation
¢ 24hr labs and libraries
¢ Jate classes

® recreational facilities

GOAL
*To compare 3 colleges of different sizes and locations

and determine vital steps to beginning a conservation

plan.
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® Project Overview

® Goals and Conclusions * Monitors 66,000 data points around campus

administration offices
*2/3 of building spaces require 100% OA Capabilities
® 2006 signed

* Collegiate Reaction to Rising

Energy Cost ® Monitors real — time market pricing

* Building Envelope Analysis * Develop load profiles

* Create Customer Baselines

.
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Energy Projects

Heat Recovery Systems

Heat Recovery Sysiel
BENG rECENETY
23000, X0 ban/hour




OUTLINE New Construction
Basics

*LEED Energy Models
® 62 buildings, 61 acres

*Emphasis on Task Lighting

® Project Overview

= Goals and Conclusions ¢ dental/medical clinics, labs, libraries,
administration offices
*2/3 of building spaces require 100% OA

® 2006 signed

* Collegiate Reaction to Rising

Energy Cost

* Building Envelope Analysis

*Includes Depth and

Mechanical Breadth
® Part of PJM’s (Pennsylvania — New Jersey
*Photovoltaic Implementation — Maryland) Demand Response Program
=Includes Electrical Breadth ® Between 06’-08’ reduced electrical

consumption by 20 million kWh

"Recommendation

"Questions



OUTLINE

® Project Overview
® Goals and Conclusions
* Collegiate Reaction to Rising
Energy Cost
* Building Envelope Analysis
*Includes Depth and
Mechanical Breadth
"Photovoltaic Implementation
*Includes Electrical Breadth
"Recommendation

"Questions

University Park Basics
® 647 buildings, 15,000 acres
*U.S. Environmental Protection Agency's
(EPA) list of the top 10 college and
university Green Power Partners
® Medlar Field at Lubrano Park
-first LEED Certified baseball stadium
* Energy Consumption (fiscal year
2005/2006)
400,000,000 kWh of Electricity
® 400,000 MCF of Natural Gas
75,000 tons of Coal

Energy of Environmental
Stewardship Presentations
* Energy Planning 1-2-3

® Environmental Goals

* DIY Energy Savings

Awareness

*cnergy.opp.psu.edu
*takecharge.psu.edu

Ways 1o Conserve
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University Park Basics
® 647 buildings, 15,000 acres
*U.S. Environmental Protection Agency's
(EPA) list of the top 10 college and
university Green Power Partners
® Medlar Field at Lubrano Park
-first LEED Certified baseball stadium
* Energy Consumption (fiscal year
2005/2006)
400,000,000 kWh of Electricity
* 400,000 MCF of Natural Gas
75,000 tons of Coal

Energy Projects

Guaranteed Energy Saving Program (GESP)
Very similar to ESCO
¢ UP - Initial Project Phase I
-investment of $2,212,937
-annual energy cost avoidance
worth $230,416 (2002 energy
dollars).

Energy Savings (value of avoided energy in
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University Park Basics
® 647 buildings, 15,000 acres
*U.S. Environmental Protection Agency's
(EPA) list of the top 10 college and
university Green Power Partners
® Medlar Field at Lubrano Park
-first LEED Certified baseball stadium
* Energy Consumption (fiscal year
2005/2006)
400,000,000 kWh of Electricity
* 400,000 MCF of Natural Gas
75,000 tons of Coal

Energy Projects

Enterprise Utility Management Solution
*More than just a Building Automation System
*Data takes the form of diagnostics, analyses,

and monitoring
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University Park Basics

® 647 buildings, 15,000 acres

*U.S. Environmental Protection Agency's

(EPA) list of the top 10 college and

® Project Overview Continuous Commlssmnlng Program

® Goals and Conclusions

* Collegiate Reaction to Rising ) ) Goals
university Green Power Partners eoptimize the operation of existing systems
Energy Cost o Medlar Field at Lubrano Park simprove building comfort within the
* Building Envelope Analysis -first LEED Certified baseball stadium capabilities of the installed system
) ) ereduce building energy cost
*Includes Depth and * Energy Consumption (fiscal year ssolve indoor air quality problems
2005 /2006) *guarantee continuous optimal operation for
Mechanical Breadth 7
*400,000,000 kWh of Electricity D :
sPhotovoltaic Implementation 8 ) / ereduce operational and maintenance costs
p * 400,000 MCF of Natural Gas
*Includes Electrical Breadth 75,000 tons of Coal
"Recommendation

"Questions
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LACCD Basics
* 9 cities, 200,000 students
*Largest public sector sustainable building
effort in the U.S.
* Signed

*Goal — “off the grid” by June ‘09

Energy Projects

Awareness: Sustainable Development Curriculum
*Training, Renewable Energy Curriculum, Hands on Experience
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LACCD Basics
* 9 cities, 200,000 students
*Largest public sector sustainable building
effort in the U.S.
* Signed

® Project Overview Renewable Central Plant

® Goals and Conclusions *1 on each of the 9 campuses

* Collegiate Reaction to Rising

Energy Cost

* Building Envelope Analysis

s (il g newwl *Goal — “off the grid” by June ‘09

Mechanical Breadth

"Photovoltaic Implementation

*Includes Electrical Breadth

"Recommendation
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Energy Strategies

LACCD Basics *

* 9 cities, 200,000 students -

¢ ,’ . . * Demand Management through Performance Contracts
*Largest public sector sustainable bulldlng gy Sezvs Clmeemy (ESEO))
effort in the U.S. * Similar to GESP

* Signed
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LACCD Basics

* 9 cities, 200,000 students

*Largest public sector sustainable building
effort in the U.S.

* Signed

Energy Strategies
.

* 1 MW Solar/PV per campus
* Parking lot and roofs

E.
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® Goals and Conclusions e
what the individuals can do to help
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Energy Cost *Analyze existing buildings and determine best way to improve
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ANALYSIS 2

Building Envelope and Space
Heating Analysis — Mechanical
Breadth Included
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PROBLEM
® Great amount of heat transfer through the building envelope
-Often where conservation efforts begins
® Space heating in the form of finned tube radiant heater s can
lose a lot of heat through the fenestration
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PROBLEM

GOAL
® Great amount of heat transfer through the building envelope ) )
) ) *To compare multlple scenarios that attempt to make
-Often where conservation efforts begins " ' )
.. . . the building more efficient and select the one with the
® Space heating in the form of finned tube radiant heater s can :
. grcatcst savings

lose a lot of heat through the fenestration

*Reduce the building’s energy consumption through
envelope improvements and analyzing the current

space heating efficiency
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eQuest Comparison - Insulation

Annual Electric Annual Gas
Consumption Consumption

1,400.0
1,200.0
1,000.0
800.0
600.0
400.0
2000
0.0

W Bascline Building

32.07 Million BTU/ Yr (4%)

MILLION BTU

Building A W Bascline Building = Building A

ine Building - This is the
building that was constructed
Building C — Baseline+ Viracon’s VUE-
50, GREY
Building D — Baseline-Finned Tube
Heaters

THOUSAND kWh

eQuest Comparison - Glazing

- 102.9 Million BTU/ Yr (12.9%)
32,700 Thousand kWh/Yr (3%)

Annual Electri Annual Gas Consumption

800.0
700.0
600.0
500.0
400.0
300.0
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200.0
100.0
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® Project Overview Annual Electric Annual Gas Annual Electric Annual Gas Consumption
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"Photovoltaic Implementation
¥ :

\ /
\ /
44.9Thousand kWh/Yr (3.6%) Q, 391.1 Million BTU/ Yr (49%) v

*Includes Electrical Breadth

building that was constructed e
"Recommendation Building CfBaseline+Viracon’sVUE- 76.9 Thousand kWh/Yr (6.2%) 350.3 Million BTU/ Yr (44%)
. 50, GREY
"Questions

Building D — Baseline-Finned Tube
Heaters
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Cost and Schedule Implications
Annual WattetpfabStrdajlstyranst Savings

Installation Savings
® Project Overview

® Goals and Conclusions
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"Photovoltaic Implementation
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Cost Analysis

87/ Watt
*$14,000/month Est.
*40% Paid by Incentive Estimated System Cost
12,571 kWh Produced Annually
*Savings of §1,949 Annually
*Approximately 14yr Payback

Payback Period

510,000
50
510,000 |
520,000
-$30,000
-540,000

550,000

—+—Initial Cost w/ Annual Savings

$70,000
421,107
410,000
438,

Conclusion

*The relatively short payback period and education value
makes the photovoltaic implementation practical
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