World Energy Engineering
Congress 2005

(WEEC 2005)

Austin, Texas, USA
14-16 September 2005

ISBN: 978-1-62276-057-2



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2005) by The Fairmont Press, Inc.
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact The Fairmont Press, Inc.
at the address below.

The Fairmont Press, Inc.
700 Indian Trail
Lilburn, Georgia 30047

Phone:
Fax:

(770) 925-9388
(770) 381-9865

fairmontpress.com

Additional copies of this publication are available from:

Curran

Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571 USA

Phone:
Fax:
Email:
Web:

845-758-0400
845-758-2634
curran@proceedings.com
www.proceedings.com



TABLE OF CONTENTS

CHAPTER 1 Electronics in HID Lighting: A Viable Economic Option 1

Ken Patterson

CHAPTER 2 Gap Between Marketing Hype and Best Practice for Lighting 7
Stan Walerczyk, C.L.E.P.

CHAPTER 3 Lighting LEED Applications 16
Charles K. Thompson, A.LA., L.C., LA.L.D., LE.S.N.A.

CHAPTER 4 A Facility Manager’s Introduction to Weather Correction for Utility Bill
Tracking 19
John Avina, C. EM., B.E.P.

CHAPTER 5 Advanced Controls for Commercial Buildings: Energy Savings Potential
and Barriers 24
Kurt Roth

CHAPTER 6 Web Services-A New Energy Management Tool 38
Steve Tom, Ph.D., P.E.

CHAPTER 7 HIF-Do They Measure Up as a Replacement for HID 42
David Parkansky

CHAPTER 8 P.O.L.A.R. Technology for Maximum T5HO0 Lighting System Performance 47
Michael Dorogi

CHAPTER 9 Using Interval Meter Data for Improved Facility Management 51
William J. Younger, C.EM., C.E.P., C.D.S.M., B.E.P.

CHAPTER 10 Optimizing Building HVAC Through Data and Costs 56
Gregory Cmar

CHAPTER 11 Assessing the Effectiveness of a Power Quality Program 65
Bill R. Howe, P.E., C.E.M.

CHAPTER 12 Cutting Energy Costs Through Improved System Efficiency 72
Gregory N.C. Ferguson

CHAPTER 13 Reducing Harmonics From ASDs at Part Loads 80
Michael R. Olson

CHAPTER 14 Thermal and Compressed-Air Storage (TACAS): The Road to
Commercialization 84
John Sears

CHAPTER 15 An Innovative Method for Determining the Size and Cost of Air Leaks in a

Compressed Air System 91
Shankar Earni and Robert Scott Frazier

CHAPTER 16 Energy Efficient Motors 98
David T. Brender, P.E., C.P.Q.

CHAPTER 17 New Saving Opportunity: On-Demand Industrial Ventilation 102
Ales Litomisky



CHAPTER 18

CHAPTER 19

CHAPTER 20

CHAPTER 21

CHAPTER 22

CHAPTER 23

CHAPTER 24

CHAPTER 25

CHAPTER 26

CHAPTER 27

CHAPTER 28

CHAPTER 29

CHAPTER 30

CHAPTER 31

CHAPTER 32

CHAPTER 33

CHAPTER 34

CHAPTER 35

Case Study: Integrating Central Steam Plant at University of North
Carolina 111

Tom Parker

Break-Through for Industrial Energy Management 136
Jonathan Jutsen and Stuart Moulder

10 Strategic Steps to Reducing Energy Costs 142
Gary A. Swanson

Combustion Efficiency and Orange Juice 145
Cindy P. Dilworth

Verification and Performance Assessment in a Real-Time Energy Market 149
Robert B. Taylor and Richard Jamieson

Navy Installations Restructuring and Energy Program 154
Jim Heller

The Navy’s New Energy Technology Validation (TECHVAL) Program 163
Paul D. Kistler, P.E., C.E.M.

Technology Evaluation of Oil-Free Compressors and Thermal Destratifiers 166
Joel Hughes

A Federal Initiative for Deployment of Emerging Technologies 183
Brad Gustafson

Renewable and CHP Projects Development for the Federal Market 192
Jeff Stringfield, P.E.

Naval Aviation Depot — Infrastructure Improvement Program 200
Gary Gates, P.E., CEM., B.E.P.

Performance Modeling of A Legacy Cogeneration Plant 219
G. Loren Toole, L. Wilder, R. Muschick, and R. Crane

FEDS: A Building Model Used to Predict Retrofit Project Energy Savings
and “Meter” Energy Consumption 222
Amy E. Solana, LEED AP

High Marks for Chilled-Water System: Princeton Upgrades and Expands 228
Edward Borer, P.E. and Jonathan M. Schwartz, P.E.

Optimizing Chiller Operation Through Variable Primary Chilled Water
Flow 234
Li Song, Ph.D. and Mingsheng Liu, Ph.D., P.E.

Data Collection and Analysis, The Key to Optimizing HVAC System
Performance 240
L.D. Kicak, R1A.Q.M.

Can Data Centers Be Reliable and Energy Efficient? 244
R. Stephen Spinazzola, P.E.

The Age of Advanced Metering Arrives 250
Steve Kearney, C.E.M.



CHAPTER 36

CHAPTER 37

CHAPTER 38

CHAPTER 39

CHAPTER 40

CHAPTER 41

CHAPTER 42

CHAPTER 43

CHAPTER 44

CHAPTER 45

CHAPTER 46

CHAPTER 47

CHAPTER 48

CHAPTER 49

CHAPTER 50

CHAPTER 51

CHAPTER 52

An Advanced Metering System for 67 Buildings in GSA’s Greater
Southwest Region 256
Mark A. Trimarchi, P.E., C.E.M.

Revisions to ANSI/MSE 2000, the Energy Management System 260
Michael Brown, P.E., CEM., CM.V.P.

20 Tips and Tricks to Reduce Energy Costs 266
John R. Puskar, P.E.

The New Energy Manager in Public Facilities 271
Jim Brown, P.E.

Energy Managers: Creating the Right Niche for Maximum Effectiveness 283
Shirley Hansen, Ph.D., C.M.V.P.

Achieving A High Performance Facility: The Impact of the Energy
Manager in New Construction 287
James D. McClure, P.E.

Unoccupied Building Mold Crisis 294
Rik J. Morris, P.E., C.E.M.

Energy Efficiency — Marketing to the Public Sector 297

Patricia H. Rose

Productive Vendor/ESCO Relations 300
Michael W. Gibson and Stewart J. Wilkerson

How Disney Saves Energy (Hint: It’s Not Magic) 307
Paul J. Allen, P.E.

Building Energy Cost Savings From Six-Sigma Process Improvement
Methods 315
David A. Eberly, P.E., C.E.M.

Energy Management Pathfinding: Understanding Manufacturers’ Ability
and Desire to Implement Energy 319
Christopher H. Russell, C.E.M.

Niche Opportunities in a Deregulated Power Market 329
Lindsay P. Audin, C.EM., C.E.P.

Performance Contracting — A Tool But Not a Panacea 333
Bruce Colburn, Ph.D., P.E., C.EM.

Opportunities to Benefit from PJM’s Demand Side Response Programs 340
Laurie Wiegand-Jackson, C.E.P.

Measurement and Verification of the Impact of Demand Side Management

Projects 344
L.J. Grobler, Ph.D., P.E., C.E.M., W IR den Heijer, AZ Dalgleish, B Molefi

Measurement and Verification in the Real World II 351
Stephen A. Roosa, Ph.D., C.EM., C1A.Q., CM.V.P., BE.P., C.D.S.M.



CHAPTER 53

CHAPTER 54

CHAPTER 55

CHAPTER 56

CHAPTER 57

CHAPTER 58

CHAPTER 59

CHAPTER 60

CHAPTER 61

CHAPTER 62

CHAPTER 63

CHAPTER 64

CHAPTER 65

CHAPTER 66

CHAPTER 67

CHAPTER 68

CHAPTER 69

A Win-Win Strategy to Energy Financing Challenges-Performance

Contracts 356
Haiyan Zhao

Alternative Financing Plus New Construction Equals Energy Security at
White Oak 374
Phillip Smith, P.E., CEM., C.E.P.

CHP: A Successful Past Meets a Bright Future 381
Beth Burka, P.E., CEM., CM.V.P.

Case Study of the Austin Energy Dell Regional Children’s Medical Center
of Central Texas Packaged Hybrid CHP Energy Plant in Austin, Texas 385
Ed Mardiat, Jim Teigen, Cliff Braddock, Jan Berry, Adam Newcomer, and Bob Moroz

A Cogeneration Case Study Using the Interactive Energy Balance Program 389
Cristian Cardenas-Laiacar and Helena Serrano

Procedure for Conducting A Case Study of the Domain CHP Project in
Austin, Texas 402
Adam Newcomer, David Eaton, Ed Mardiat, Ed Schwass, Cliff Braddock, and Jan Berry

Case Study of Austin Energy’s 200 kW Fuel Cell 406
Larry T. Alford

Case Study: Fuel Cell Micro-Grid Operation at the 2004 Democratic

National Convention 417
George P. Berntsen

Life-Cycle Characteristics of Customer-Sited Small Scale Residential
Photovoltaic Systems 421
Thomas Honles, P.E., S.E.

Case Study: Las Gallinas Valley Sanitary District Reclamation Pump
Station Solar PV Project 431

Arno Harris

Recycling Ground Loops or Drilling for the Future 435
Phil Rawlings, C.G.D.

Integration of Multiple HVAC Loads with GSHPs 447
James D. Bose, Ph.D., P.E. and Marvin D. Smith, Ph.D., P.E.

University of Cincinnati: A Decade of Improvements 456
Everett Wolverton, P.E., C.P.E., and Joe Harrell, P.E., C.E.M.

Application of Fair Airflow Stations in Air-Handling Units 470
Ik-Seong Joo, Ph.D. and Mingsheng Liu, Ph.D., P.E.

Fixing Building Envelope and HVAC Systems 476
Tony A. Woods

Simulation of Control and Operational Strategies Identified as Dynamic
Energy Efficiency Measures 479
M.M. Ardehali, Ph.D.

Building Fine Tuning 489
Wayne C. Turner, Ph.D., P.E., C.E.M., B.E.P. and Wisit Kumphai, EM.I.T.



CHAPTER 70

CHAPTER 71

CHAPTER 72

CHAPTER 73

CHAPTER 74

CHAPTER 75

CHAPTER 76

CHAPTER 77

CHAPTER 78

CHAPTER 79

CHAPTER 80

CHAPTER 81

CHAPTER 82

CHAPTER 83

CHAPTER 84

CHAPTER 85

Continuous Commissioning® of an Airport Rental Car Facility 493
Guanghua Wei, P.E., Tim Giebler, Greg Zeig, Bahman Yazdani, P.E., Dan Turner,
Ph.D., P.E., Juan-Carlos Baltazar, and Jerry Dennis, C.E.M., C.M.V.P.

Continuous Commissioning Leading Energy Project Process - An Industry

Approach 499
Mingsheng Liu, Ph.D., P.E., Jinrong Wang, P.E., Ken Hansen, P.E., and Ann Selzer,

Continuous Commissioning® of a Commercial Building in Austin, Texas 515
Jijun Zhou, P.E., Guanghua Wei, P.E., Malcolm Verdict, C.E.M., Song Deng, P.E., David
Claridge, P.E., Dan Turner, Ph.D., P.E., Brian Birch, and Baha Yousef, P.E.

Relationship Between Energy Usage, Indoor Environmental Quality, and
Occupant Perception and Health in Commercial Office Buildings 523
Davor Novosel, C.1.A.Q.P., and Linda D. Stetzenbach, Ph.D.

Low-Cost Sensors for Balancing Indoor Air Quality and Energy Usage 530
James E. Hardy

ENERGY STAR Rating vs. LEED EB Certification 537
Ken Sidebottom, C.EM., LEED AP

Communities and Green Buildings 540
Jodi John

Green Buildings and a Cost Effective Green Energy Supply Concept 556
Steve Eber, P.E.

Reflective Roof Grant Program in Austin, TX 562
Norman Muraya, Ph.D., P.E., CEM., C.D.S.M.

Green Building Design for Schools — The Next Time Around 566
Raymond Johnson, P.E., LEED AP

What is the Cost of Green? Pragmatic Thinking and Real Data on the Cost
of LEED Buildings 576
Mitch Boucher, P.E., LEED AP

Diffusion Energy Conservation at the Leon Creek Water Recycling
Center Effluent Discharge 582
Justin Chenault, P.E.

Advanced Metering Initiatives: Flexibility for the Future 590
Joseph E. Schilling

TXU Electric Delivery’s Commercial and Industrial Standard Offer
Program-Three Years of Implementation 609
Michael Stockard, C.E.M., Greg Haverland, P.E., and John Hanel, C.E.M.

Purchasing Off-Peak Electricity at a Discount 615
Ralph Lusby

Value and Energy Stream Mapping (VESM™) Linking Manufacturing
Improvements to Energy Efficiency 620
Gerald B. Church



CHAPTER 86

CHAPTER 87

CHAPTER 88

CHAPTER 89

CHAPTER 90

CHAPTER 91

CHAPTER 92

CHAPTER 93

CHAPTER 94

CHAPTER 95

CHAPTER 96

CHAPTER 97

CHAPTER 98

CHAPTER 99

CHAPTER 100

CHAPTER 101

CHAPTER 102

An ‘Energy Management Practices’ Approach to Setting Greenhouse Gas
Reduction Targets 626

James B. Farrell

Emissions Trading: Developing Frameworks and Mechanisms for
Implementing and Managing Greenhouse Gas Emissions 630
Patrick Kelly, Vatsal J. Bhatt, John C. Lee, T. Owen Carroll, and

Edward J. Linky (Esq.)

Utilization of Flare Gas and Products from the Conversion of Waste
Plastics to Oil to Create Electricity 644
Patrick G. Hayes, Ph.D.

Energy-The Present and the Future — An Indian Experience 650
Reena Bajaj

Demand Reduction and Demand Response for Food Service and
Convenience Stores 666
Daniel S. Waintroob, William Steigelmann, and Eric R. Coffinan

Demand Response Practices and Prospects in the U.S. 675
Larry B. Barrett

Demand Response Strategies Employing Automatic Response of Building
Equipment Systems 683
Christopher J. Greenwell and Christopher M. Jones

Study on Hourly Energy Consumption and User’s Lifestyle of SOHO
Architecture in the Central Tokyo 689
Junqgiao Han, Ph.D., Toshio Ojima

Energy Management System of Vale Do Rio Doce Mining Company 696

Claucio L. Vasconcelos, Domingos S. V. Santos, and Alex B. F. Francisco

Developments in Thermal Energy Storage: Large Applications, Low

Temps, High Efficiency, and Capital Savings 702
John Andrepont

Distributed Energy Storage Shared with Transportation 708
Jerry M. Roane

The Economics of Ashe Juniper as a Biomass Resource for a Texas

Bioenergy Industry 709
Jamie Juarez and Daren Daugaard, Ph.D.

Energy Case Studies — Texas Style 716
Jim Philips, P.E., C.E.M.

Meeting Energy Management Challenges for Social Housing Operators 721

Richard Gilbert and David Chu

Product and Labor Costs Do Count in Energy Saving Performance
Contracting Project 725
April D. Haight

A Case Study of an Energy Efficiency Project in a Glass Processing Facility 729

Kaushik Bhattacharjee, C.E.M.

Compressed Air System Energy Management 736
Terry L. Krieg, C.E.M.





