Annual Technical Meeting of the
Institute of Environmental Sciences
and Technology 2005 (ESTECH 2005)

Building a Solid Foundation

Chicago, Illinois, USA
1-4 May 2005

ISBN: 978-1-62748-269-1



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 IEST
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact IEST
at the address below.

IEST

Arlington Place One

2340 South Arlington Heights Road, Suite 100
Arlington Heights, IL 60005-4516

Phone: (847) 981-0100
Fax:  (847)981-4130

iest@iest.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

CONTAMINATION CONTROL

MICROELECTRONICS
Use of Ultrasonic Cavitation in Surface Cleaning: A Mathematical Model to Relate Cleaning
Efficiency and SUITaCe EF0SION RATE.........ccciiiiiiiiiiiestee ettt sttt a e te st e b e e et e e eseeteebesbesbe b e seensetaeneas 1
Ramamurthy Nagarajan
Contamination Control in the Semiconductor Industry: Problem Solved?...........cccooiiiiiiin e 9
Howard Siegerman
Investigating the Performance of @ MinienViroNmMeNt SYSTEM .........couoiiiiiiiiiie et 22
Tengfang (Tim) Xu
Vibration Case Study—Master Planning and Design of a Science and Technology Park..........c.cccoveiieiniinnicnennnn 31
Christopher Papadimos
BIOCONTAMINATION
Biocontamination Control—Up Close and PEIrSONAL ..........c.ccuiiiiiiiiieiiicist ettt besae e 43
Robert A. Monticello, W. Curtis White
Study of the Air Distribution in a Negative Pressure 1S01ation Ward.............ccoooeiiiiiiiincecs e 51

Junjie Liu, Xin Feng, Neng Zhu, Jiancheng Qi, Youhao Xu

MEDICAL DEVICES

A New E-beam Application in the Pharmaceutical INAUSEIY ... 60
Theo Sadat

In-house Sterilizers USiNg EIECIION BEAM .......c..ciiiiiiiieieiet ettt sttt sttt se bt st sbeste s eseesesnestenaens 67
Theo Sadat

CONTAMINATION CONTROL/
DESIGN, TEST, AND EVALUATION JOINT SESSION

ADVANCEMENTS IN NANOTECHNOLOGY

A Design for Combining Biological and Semiconductor Cleanrooms for Nanotechnology Research—A
CASE STUTY ...tttk h bbb bbb e b s b h e R bR e R AR R R R R R R R R bR bt r et ne s 76
John R. Weaver

DESIGN, TEST, AND EVALUATION
MODELING AND SIMULATION

Numerical Investigations of Monopole IMPUISE NOISE..........ccoiiiiiiii e 88
Kwen Hsu, Ivanna Malinow, Songwei Zhang

TIME WAVEFORM REPLICATION

Hydraulic Shock and Vibration Test Systems Excel with Waveform Replication Control.............ccccocvoviiiiiiiinnnn 96
Bill Woyski

VEHICLE AND COMPONENT TESTING AND DESIGN

Case History of Vehicle Dynamics Testing Using Laptop TeChNOIOGIES ........cccvrviiriieiiiiiiieceeeseee e 108
David Banaszak, Tony Gerardi, Dansen L. Brown

Operating Deflection Shape (ODS) Testing of Military Vehicle Body ...........cccccoviviiiiiiiiiiiie e 117
Mark S. Bounds, George O. White

IMPUISE NOISE IMBASUIEIMENT. ... ..ttt ettt st b et h bt bbb et e s e e bt eb e s bt b e s e e b e st e bt e bt eb e b e ne e b e e ene b e 122

Ivanna Malinow, Kwen Hsu, Songwei Zhang



ACCELERATED TESTING AND EVALUATION

A Statistical Determination of Uniformity in Xenon EXposure Chambers ... 127
S.A. (Jay) Lipscomb

Environmental Engineering Standards for an Open European Defense Procurement Market .............cccooveinienne 133
Karl-Friedrich Ziegahn

The Disconnect Between Environmental Testing and Aging AIrcraft...........ccccoooviiiiiiiii e 142
Hank Caruso

Unintended Consequences in ENVIronmMental TESTING .......cccoiviiiiiiiiiiies et 147
Jon S. Wilson

SHOCK AND VIBRATION APPLICATIONS

Enveloping the Shock Response Spectrum (SRS) Does Not Always Produce a Conservative Test .........c.ccoceeeeennenne. 151
David O. Smallwood

Author Index





