
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62276-966-7 

The Heat Is On 2011 
 
Performance and Cost 
Improvements Through  
Thermal Management Design 

San Jose, California, USA 
21 March 2011 

 

MEPTEC Symposium Proceedings Number 41 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2011) by MEPTEC 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact MEPTEC 
at the address below. 
  
MEPTEC 
P.O. Box 222 
Medicine Park, Oklahoma 73557 
 
 
Phone:  650-714-1570 
Fax:  1-866-424-0130 
 
info@meptec.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 
 
 
 

Vehicle Electrification Thermal Management Challenges and Solutions Overview ........................................................ 1
David L. Saums 

 

Enhanced Surfaces to Improve Power Electronics Cooling ............................................................................................. 26
Gilbert Moreno, Sreekant Narumanchi, Suraj Thiagarajan, Kevin Bennion, Travis Venson 

 

Physics-of-Failure Approach to Integrated Circuit Reliability........................................................................................ 39
N/A 

 

Cooling Technology at the Microprocessor & ASIC Level .............................................................................................. 48
Sai Ankireddi 

 

Using Flow Optimizers to Improve Series Fan Performance & Efficiency at the Module/System Level..................... 60
Howard Harrison 

 

Thermal Management Architectures for Rack Based Electronics Systems.................................................................... 77
Sukhvinder Kang, David Miller, Aavid Thermalloy 

 

Rack Level Passive (No Data-Center Fans) Water Cooling for Maximum Energy Efficiency ..................................... 91
Shlomo Novotny 

 

Inverting the Equation: Meeting Today’s Data Demands.............................................................................................. 101
Dave Redford 

 

Energy Reduction and Performance Maximization through Improved Cooling ......................................................... 106
David Copeland 

 

Thermal Management Challenges in HBLED and Opportunity for Packaging Material Design .............................. 137
Daniel Duffy 

 

Thermal Testing of LEDs: Emerging Standards ............................................................................................................ 150
András Poppe 

 

Thermal Management of High Brightness LEDs at the System Level .......................................................................... 164
Michael N. Gershowitz 

 

Solar Photovoltaic Cell Thermal Measurement Issues ................................................................................................... 182
Bernie Siegal 

 

Solaria: Temperature Characteristics of Silicon PV Modules ....................................................................................... 193
Kevin Gibson 

 

Thermal Management and Engineering Economics in CPV Design ............................................................................. 206
Phil Blumenfeld, James Foresi, Yei Lang, John Nagyvary 

 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




