The Fairmont Press, Inc.

World Energy Engineering
Congress

WEEC 2008

October 1-3, 2008
Washington, D.C., USA

Volume 1 of 4

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60560-711-5

Some format issues inherent in the e-media version may also appear in this print version.


http://www.proceedings.com/

World Energy Engineering Congress 2008 Proceedings

©2008 by the Association of Energy Engineers. All rights reserved. No part
of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopy, recording, or any
information storage and retrieval system, without prior permission in writing
from the publisher.

Disclaimer

While every effort is made to provide dependable information, the
publishers, authors, and editors cannot be held responsible for any errors or
Omissions.

The statements and conclusions expressed herein are those of the authors
and do not necessarily represent any positions or policies of the Association
of Energy Engineers.



TABLE OF CONTENTS

Volume 1

The Increasing Pace of ClIMate ChaNQE ........cccoiiiiii it s sr et b e tesneerae e eneas 1
Michael MacCracken

From Convergence to Compliance - Creating a Balanced Energy Strategy..........ccooeveverievesvsiesnerereenns 10
Andrew Singer

Using Your Energy Management System to Find Energy Waste ........cccocovvveviviiniesieeie e 27
Paul J. Allen, Michael J. Brennan

Deployment of Emerging Technologies to Reduce Risk fOr BUYETS ........cccooiiiiniinenneese e 54
James Broderick

DESIGN TO SAVE ... ettt ettt bttt bt bbbt et e b e bt b e e b e e bt eh £ e e e b e e Rt eb e e b e Reeh e e e e b e b bt b e aeene e e nnas 72
D. Mark Kelly

Insulation Investment = Energy Savings and Exceptional Financial Returns...........cccoccocvieviviieieccvcieennenn, 76
Ron L. King

A Penny Saved is STILL @ PenNy EArNEU..........cccviiviieieriiie sttt ssee e sre st sne st aenaesnens 88
Andrew Saleh

Renewable Energy Opportunities for the AFMY ... 108

Amy E. Solana, Jennifer C. States, William D. Chvala Jr., Mark R. Weimar, Doug Dixon

Post Occupancy Evaluations in Federal BUildiNgs...........cocoiiiiiiiiii e e 126
Emily Ranch, Kim Fowler

EPA Water Sense Program - EVEry Drop COUNTS.......cccouuiiiiiiiiie ettt sneessnee s 135
Stephanie Tanner

Beyond Toilets: How to Capture Large Water Savings at Your Facility...........cccccoceviiiie e, 156
Francis W. Wheeler

Driving Energy Management GM APProach ..........cooiiiiiiiiein e 207
Gregory M. Barrett

Monitoring Federal Facilities Energy Using Real Time Data ..........cccccoviriiiiniiiiiisneseneseees 226
Shannon Burrington, John Grabowski

Energy Savings Performance Contracting with New Construction = Energy Security at
ATA T @ T | ST 241
Phillip L. Smith

Re-commissioning and Real-Time Monitoring of ENergy Savings .......ccccocviviieieeiieieiene s e s 250
Paul F. Hutchins, Steven J. Anticknap

Climate Change and Sustainable Design: Building Energy Efficiency Policies and Outlook .................. 267
Andrew L. Goldberg

Brighter Idea Using Tri Generation Concentrated Solar POWer (CSP) .........cccoviiiriiinincineccseenns 292
Michael J. Betsch

GSHPs in Historic Preservation - Restoration and renovations to the Hampton Mansion...................... 293
Thomas H. O’Neill

Solar Energy Case Study: How to Save it For When You Need it MOSt ...........cccoeviieiinnnie s, 348
Bill Wong, Larry McClung

Keys To Achieving 20% WiNd DY 2030 .........ccciiiiieieiic sttt sneere e e s 355

Randall Swisher

Global Challenges, Local Innovative Solutions - 1 MW Photovoltaic Solar Ray ..........c.ccccocvveeviineiinnnn. 361
Sara Hammes, Letitia Webster



Transpired Solar Collector System: Energy to Heat Ventilation Al ..o 385
Robert R. Goodhart, Ozer Akus

Managing Energy Costs with Clean, Renewable POWEN ...........cc.cooiiiiiiiiiiieiieee e 395
Jim Cooke, Mark Crowdis

Energy Management System - Pathway to Optimizing Energy Efficiency........ccccccooviiiiiiiiccciencene, 410
Frank D. Schrum Jr.

Optimize Boiler Efficiency and Reduce NOx, CO & CO, With a ROl ......cccoooviviiecie e, 432
Patricia Spiritus Benz

Power Quality and Reliability: Where Does the Responsibility Lie? ........ccccoovviivcreveninic e 436
Roger Lawrence

Lowering Your PQ Cost by Taking OWNEISNIP ......ccooiiiiiiieiieieeite ettt 440
Mark Stephens

Power Quality Solutions and Energy Savings — What is Real?............cocoiiiiiiii e 480

Daniel J. Carnovale, Timothy J. Hronek

Detecting And Diagnosing Power Problems In Data CeNtErS .........ccceieiiieiecieeiecie et 492
David Mueller

Dynamic Optimization: Reducing Central Utility Plant Consumption by Over 50%............cccccceervennne. 539
Kevin J. Bauer

Volume 2

Results of Multi-System Energy Savings Assessment for a Chemical Processing Facility ...........cccc........ 542
Michael Brown, George H. Lee

Energy Efficiency Opportunities in the U.S. Pulp and Paper INdUStry...........cccocvivvviivniienenenese e, 553
Klaas Jan Kramer, Eric Masanet, Ernst Worrell

A Cement Company Prepares for the ENergy FULUFE ..o 572
Solomon Baumgartner

PPG Energy ManagemeNnt STFATEY ... ...coeeiiiiiiiiiiteite ettt site sttt ee e s ae e sbeesbe et e st e sbeesbeesbeeseeesnesnnesaes 594
Jeff Yigdall

Dow’s Perspective and Advanced Strategy on Key Global ENergy ISSUES.........cccccveieieieiesieeieeriesenie s 600

Joe A. Almaguer

Building an Energy-Efficient Plant Certification Program: Management System for

ENErgy 2000-2008.........ccceiieiieieeiesiesee e see s e s e st e sttt ettt e e teente e R et aRe e Rt e reen bt enteereenreenEeeneeeneeneeanes 622
William A. Meffert

Utilizing Modern Electronics and Product Innovations to Expand Compressed Air
REAUCTION OPPOITUNTTIES ...ttt ettt bbbttt e bbb ekt b et e et es e e ee e b e nbeebesb e bt ebe e e e e ee 634
Hank P. van Ormer

Energy Conservation in PNEUMALIC SYSTEIMS ........ouiiiiiiiie ettt et 659
Mike Nagy
Beyond “Payback’: HOW the MONEY WOTKS.........ccccieiiiiieiisesr ettt st 695

Christopher Russell

Save Energy Now: Partnering with Industry Results to Date and Related Resources ..........cc.cceeververnennn. 699
Rolf F. Butters

Save Energy Now (SEN) with Best Practice TOOIS .........coooiiiiiiiiiiirese e 729
D. Paul Mehta

Ramping Up the Energy Program via Effective Implementation Strategies..........cccoovvveiinieniicienenen 738
David Drzewiecki

Energy Data ANalySiS BESt PraCliCES ........ccciiiiiiiiiicie ittt sttt s r e tesneere e e ne e 756
William Allemon



Recovered Paint Solids (RPS) TO ENEIQY ...cc.cviiiiiiiiiiieret st 770

Faiz W. Yono

Growing A Successful Renewable Energy POrtfolio ..o 788
Kamesh Gupta

WWASTE HEAE RECOVEIY ...ttt ettt ettt b et e e bt e e kb e e bt e e b b e e be e e bb e e nbe e e nbeeenbae et 806
Jerry T. Zolkowski

Power Savings Initiatives in a Large Manufacturing Facility..........ccccccocviiiiiiiiicic e 811
Sergio Cantu

Energy Efficient Motors - Motor Management and the Role of the Copper Rotor Motor....................... 815
Richard deFay

Energy Conservation Opportunities in Industrial Ventilation System .........cccooceveiiieniicninineene 897
Kaushik Bhattacharjee

Performance Building Commissioning iN @ War ZONE .........ccoiiiiiiiie e 901
Bruce K. Colburn

New Approaches for Energy Efficiency Market PENetration...........cccccoeviieiicieiiecie v 907
Ali Korakan

Building for the Future: The Role of Performance Contracting ..........ccccocvvivvvsiviiecieienn e 912
Larry Wash

Emergence of the Solar Grid and the Role of Solar as a SErviCe .........ccocviviviieiiicie e 926
Jigar Shah

10 Myths and Realities of Natural Gas and Electricity PUrchasing............ccoccooioiiiiinincnieiciesecee 943
Craig Schultz

Investment Analysis: Proper Risk Evaluation Makes Conservation Projects the Right Choice.............. 949
Mark S. Sankey

European Energy Efficiency Standards and Trends..........ccccoiveieiiiiineiesnse s sieeeee e se s 957
Ernst Worrell

Simultaneous Heating and Cooling: The HVAC Blght........cccooviiiiiiie s 965
Steve P. Doty

Energy Efficient Humidity Control for Unitary Air Conditioning..........ccoceovvriininiiiiiiccccees 988

Kurt W. Roth, John Dieckmann

Energy-Efficient Solid-State Lighting: Case Studies of Actual Applications.............ccccocvviiniiicinncnen 997
Roger Buelow

Demonstrating LED and Fiber Optic Lighting in Commissary Application.........c..cccccoveveiinieieinennnne. 1025
Joseph Konrade

New Lighting Technologies Demonstrated at Defense COMMISSAIES ......cccovvrvrvrivieeieereereresese e 1047
Steven Parker, Joseph Konrade, E. Carroll Shepherd 111

Innovative Technologies in Demand Response: Delivering Increased Value for Utilities,
Grid Operators and ConsumMers Of EIECIFICITY .........coociiiiiiiiiciiece e 1053
David B. Wells

Methodologies to Take Advantage of Peak Demand Limiting.........cccooooeiiiiiiiiniiic e 1057
Richard J. Costello

Demand Response Opportunities in Northern California..........c.cccccviiiiiiiiciccc e 1084
Ricardo A. Sfeir, Sandra A. Chow, Bryan W. Hackett, Ahmad R. Ganji

Energy Resource Outlook: DSM as a Resource Solution for Connecticut.............ccoovevvvveeierevcncc e 1091
Joseph Swift, Vinay Ananthachar

Combined Demand Response and Demand Control; The Benefits of a Hybrid Approach.................... 1098
Theo Breitenstein



Volume 3

Energy Balance Using Coefficient of PErfOrmancCe .........ccocvvvviviicieicse e 1100
Michael Costarell
Is Outdoor Air Robbing Your Facility BIHNA?...........cccociiiiie e 1107

Francisco Valentine

Two Approaches to Using Energy Recovery to Improve Over-All System Energy

EFFICIENCY RATING -...eee et b bbbt et b e bt s b e bt e bt et et e nbesbesbesbeebeees 1113
Klas C. Haglid
HVAC Optimization: Don’t Let the SAVINGS SHP ... 1135

Kevan Dean, Michael G. Lovan

Performance Contracting Success with District Energy in NC DOA Raleigh.......ccccccoevvvvevivivnvinennnne, 1140
John S. Andrepont

Miami-Dade County’s Energy Conservation and District Cooling Initiatives .........cc.ccoevevervininvinnnnn. 1163
Michael W. Gibson, Eric B. Lawton

Small-Scale Cogeneration: Still “EXPErimental’?..........ccooiiiiiiiiiiee e 1188
Lindsay P. Audin

Cogeneration and Emergency Generation in Healthcare Facilities............ccoovveiiiiiiniieicienccee 1207
Peter V.K. Funk Jr.

Some Opportunities of Co-Generation in Eastern and North-Eastern India............cccocooeveviieiicnnnnn, 1211
Ashoke K. Dutta, B.K. Choudhury, S.K. Dutta, Debjit Bag

Sustainable Development Strategic Clean Energy Plan...........ccccoovvviieiiiic s 1221
Arun Jhaveri

Least-Cost Paths to Energy Independence at a Midwestern UNIVErsSity ..........cccoovoiieveienienienennnnenens 1235
Lee P. DeBaillie

Industrial Energy Projects and Corporate Carbon ReduCtion ............cccooeeiiniiiie s 1241
Robert J. Tidona

The Role of Energy Efficiency in a Balanced Sustainability Program ............ccccocovviiieiiniienesnieenns 1248
Bill Younger

Achieving Sustainability in World Bank Energy Efficiency Projects: Lessons Learned

Developing ESCOS iN ChiNa.......ccvciiieie ittt e e e saentestesnenreaneenaennenes 1264
Robert P. Taylor
Energy Efficiency: A Critical Path to SUStainability .............cccoiiiiiiiiiiii e 1269

Robert J. Dixon

The Final Frontier: Exploring the Last High User of Energy, the Data Center (DC) .......c.ccocvevvenenen. 1289
John P. Cilia

Peeling the (Green) Onion: What Does “Green” Really Mean for Data Center Power? ....................... 1296
David E. Perkins

IT Critical Facility Energy Engineering Challenges..........ccoiiiiiciiiiicic s 1300
Joseph E. Greenawalt

Tackling Today’s Data Center Energy Efficiency Challenges — A Software-Oriented Approach......... 1310
Bill Brown, James J. Parker, Hugh Lindsay

The Role Of Integrated & Intelligent Systems In Green and Sustainable Buildings ...........c.ccocvvevrinin. 1327
J. Christopher Larry

Sustainability Lighting APPrOACRES ...........ooiiiiiii e bbb 1376
Keith R. Cook

How Lighting Can Help Energy Star RATINGS .........cccooiiiiieiiiieiice sttt 1410
Frank Austin



Ideal Task Lighting Becomes Reality! ..o e 1435
Donald R. Wulfinghoff

Buildings for @ SUStaiNabIe FULUIE ..o bbb 1454
Paul von Paumgartten
Automating the ENERGY STAR SUDMItTAl PrOCESS.......ccciiiiiiiiiiicie ettt 1530

Steven D. Heinz

Realizing the Financial Benefits of Energy IMprovements.........c.coeoviviiiinienin s 1555
Neil Zobler

Successful Low Cost Energy Efficiency and Cost Control Strategies for a Rapidly Growing

STl gToTo] I 1 1 Tt OSSPSR 1568
Philip J. Tornelli
New Hope fOr an Old BUIlAING .........co.ooiiiiiiiiee et e sb e bbbt ne s 1582

Lonnie W. Russell

Magnaray's® Greening 0f EAtON’s EXIEIION ........c.ccciviiiiiiieiiciece ettt n e 1634
Lorence Leetzow

Volume 4

Top 10 Profitable “Green’ STrAtEQIES .........coiiiieiiiiiieie et be bbb e s 1648
Eric A. Woodroof

Global Cooling: Electricity Peak-Shaving Techniques to Offset Climate Change..........cccccocvvvvivieennane. 1652
Richard L. Itteilag

Live It/Build It — Greening the Communities We Call HOME .......cccvcvveviiiiieiice e 1760
John J. White, Dave Davidson

Enter the Chief Energy Officer — Lessons From The Evolution of the IT Industry...........cccccocvvevivennnne. 1784

David M. Speiser

How to Ride the Corporate Social Responsibility Sustainability Wave to Enhance Your
Total Energy Management PrOGEaM .. .......ooii ittt sttt ese e se b saesbesbesbeese e e eneeseesbeseesneas 1791
Phillip A. Collingwood

The Benefits of Sustainability t0 COrpOrations...........ccccceiiiiiieiiiie e et 1814
Monica Hale

A Systematic Approach to Analysis and Identification of Controls-Related Energy
L) T 1= o3 Y2 1840
M.M. Ardehali

Pushing Your Energy Management Systems to the Limit..........c.cccooiiiiiiiiiiininnce e 1847
Jeffrey R. Munn

WWITeless SENSOK NETWOIKS ....... .ottt ettt bt bbbt b e e et e b bt st e st ene e e eneas 1853
Skip Ashton

Schneider Electric’s Energy Action Program Yields Big Results for Energy Reduction and
YU =TT Lo 1 1 SR 1888
Edwin D. Willhite

The Green House Gas World, What an Energy Manager Needs to KNOW ........ccccoovvveveiencncnnsnsnennns 1895
John M. Avina, JP Maddex, Robert Urban

Building a Tradition of Sustainability at Case Western UnIVErsSity..........cocccvereiiiiiinenciic e 1904
Eugene Matthews, Linda Robson

Efficient Windows Play a Major Role in the Nation’s Energy & Greenhouse Gas Performance.......... 1945
Sajjad Ahmed, Mehran Arbab, Jeff Yigdall

Innovative Lighting Contest — Small Actions Add Up to Big Savings in Schools............ccccccccvviieinnene, 1965
Michael J. Barancewicz, John Lord



Mesopic Outdoor Lighting: Can a Light Source Tuned to How Humans See at Night Save

0 1=T 0| T PSR P P TP PRPRPRO 1974
Peter M. Morante

A Big Box Chain Store REAUCES LOAA .........ccuouiiiiiiiiiiiiiiiee et s seesne s 1983
David M. Ahrens

Design and Build Industrial Energy Management Systems on a Budget..........c.ccoovvveveviciciesece e 1999
William G. Johnson

Implementing Carbon Dioxide Based Demand Control Ventilation ............ccccocvovviveieicncvcnecc e 2005
Andrew Heiligman

Busting the Myth That Green COStS IMOFE GIrEEN ........cccoiiiiirieiie ettt 2011

James D. Qualk, Paul McCown

Implementation of Executive Order 13423 at the Thomas Jefferson National Accelerator

Facility, Newport News, Virginia: Resource CONSErvation ............ccocooiriiineninenieee s 2022
Gina Dixon

Gathering WAGES INformation WIrelESSIY ........ocviieioiiie st st 2031
Jim Lewis

Control and System Issues for a Base-loaded Grid-connected CHP Co-gen Configured for
Automatic Full Load Emergency POWEr BaCK-UP .......c.coceruiriiieiiiieiieeieiesesesee e ss e ssesie e sressesnseneeseenees 2055
James P. Coyle

How to Find and Finance Landfill Gas ENergy ProjectS ..o 2064
Rachel Goldstein

Modeling of Buoyant Convection Air Conditioning For Process Cooling and Potential for

ENEIQY SAVINGS ...ttt sttt ettt b e bbb et e b e e e e b e e bt Rt e b e e e e m b e ebeeb e e b e e R e e bt e nt e st e nbeebenbenbenbeees 2073
W.W. Rust
Critical: Reliable ColleCtion Of ENEIQY.......cccciiiiiicieice sttt st 2082

Charles D. Watson

CHP Microturbine Configuration Model and ECONOMIC ANAIYSIS........cccvivivriviierienene e sese e 2088
Sezgin ?AH, M.Handan

A Closed Loop High Efficiency Plasma Waste-To-Power Generation Model ...........ccooooieiiinininnnn, 2093
Ransford R. Baidoo, F. Ferguson, H. Singh

Investigation of a Storage Facility Needed for the System Integration of a Wind Generator................ 2098
Balint Hartmann

Integrated System Optimization through Continuous Commissioning: A Case Study ............cccceevvaen. 2105
Ke Xu, Gang Wang, Zhan Wang, Mingsheng Liu

Continuous Commissioning Energy Management Case Study of an Outpatient Clinic Building ......... 2114
Lixia Wu, Mingsheng Liu, Wei Ruan

A GIS Method for Estimating the Carbon Footprint in Municipal Water and Wastewater

IN FairfaxX COUNTY, VIFGINIA ......ccoiiiiiieiiiiee et bbb ettt 2121
Ali A. Bakhshi,

Wind Turbine — Hydrogen HybDrid SYSEM ..ot e 2129
Adam Hornos

Understanding the Crux of Energy Tax Credits as it Relates to the Energy Policy Act of 2005............ 2138
Julio P. Gonzalez

Free Cooling Using Water-Side Economizer for Process Cooling at a Plastic Extrusion Plant............. 2165
Mohamad Wathaifi

Author Index





