
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-0052-6 

28th Space Simulation  
Conference 2014 
 
Extreme Environments:  
Pushing the Boundaries 

Baltimore, Maryland, USA 
3 – 6 November 2014 

 

 



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© (2014) by IEST 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
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 



2��� Space Simulation Conference Proceedings©
“Extreme Environments: Pushing the Boundaries”

November 3-6, 2014 � Baltimore, Maryland

Organized in cooperation with
��������	�	���	�		���	��
�����	����
��	��

SESSION 1 -   NEW OR REFURBISHED FACILITIES 
Chair: Bill Raynor - Naval Research Laboratory  
Co-Chair: Yan Lui - Goddard Space Flight Center 

Overview of a Closed �oop GN2 �ystem �etrofit at David Florida     119
Laboratory Elie Choueiry - Canadian Space Agency  

Design of a Spacecraft Integration and Test Facility at The Johns Hopkins University Applied 
Physics Laboratory        134
Hadi Navid - The Johns Hopkins University - Applied Physics Laboratory  

Dual-Purpose Space Simulation Facility for Plasma Thruster and Satellite Testing     147
Michael Petkovic - The Australian National University  

Technical Capability Upgrades to the NASA Langley 6 ft x 6 ft Thermal Vacuum Chamber    170 
Mark Thornblom - NASA Langley Research Center  

Performing a Launch De-pressurization Test on an Inflatable Space Habitat     159
Patrick Martin- NASA JPL  

SESSION 2 -   DYNAMIC TESTING FOR SPACE APPLICATIONS 
Chair: Ken Turner - The Johns Hopkins University - Applied Physics Laboratory 
Co-Chair: Elie Choueiry - Canadian Space Agency 

Optimizing 3-Component Force Sensor Installation for Satellite Force Limited Vibration Testing                  60 
Bob Metz - PCB Piezotronics  

2014 DFAT Update       1
Paul Larkin - Maryland Sound Inc 

Review of V994 Shaker System Performance Comparing Factory Acceptance Test and Final 
Acceptance Test Results          25  
Karthigesu Thanarasi - Malaysian National Space Agency  

Investigation of Input and Response of Pyrotechnic Shock Tests using Vibration Exciter and 
Mechanical Impact Test Apparatus     47
James Ho-Jin Hwang - MIT Lincoln Laboratory  

A New Large Vibration Test Facility Concept for the James Webb Space Telescope        14 
Brian Ross - NASA Goddard Space Flight Center  

Force Limited Vibration �esting via Data Acquisition      33
System Dale Schick - Orbital Sciences Corporation 

Statistical Tolerance Bounds: Overview and Applications to Spacecraft and Launch Vehicle   70 
Dynamic Environments  
Dr. James Womack - The Aerospace Corporation 



SESSION 3 -   MOLECULAR & PARTICULATE CONTAMINATION 
Chair: John Nichols - Johns Hopkins University - Applied Physics Laboratory 
Co-Chair: Denisse Aranda - NASA Langley Research Center 

Outgassing Modeling for Solar Probe Plus      95
Michelle Donegan - The Johns Hopkins University - Applied Physics Laboratory 

MMS Thermal Vacuum Contamination Control Results          79
Glenn Rosecrans - NASA Goddard Space Flight Center  

Solar Array Degradation in a High Fluence, High Temperature Environment        102
John Nichols - The Johns Hopkins University - Applied Physics Laboratory 

SESSION 4 -   SPECIAL TOPICS 
Chair: Greg Gosian - Exelis Inc. - Geospatial Systems 
Co-Chair: Mary Cerimele - NASA Johnson Space Center 

Modeling and Simulation of Metallic Nanostructures for Space-Based Imaging and Detectors           273
Ron Shiri - NASA Goddard Space Flight Center  

Nmotion: A Continuous Integration System for NASA Software       288
Justin McCarthy - NASA IV&V Program  

New Technologies Simplify Distributed Measurement Capability      281
Chris Gibson - VTI Instruments  

Discrepancies Caused by Common Industry Standard Practices: Part 1-Environment    215 
Specification 
John Niehues - United Launch Alliance  

Discrepancies Caused by Common Industry Standard Practices: Part 2- Qualification and     245
Acceptance Test Requirements 
John Niehues - United Launch Alliance  

Evolution of Software Only Simulation at NASA IV&V       265
Steve Yokum - TMC Technologies 

SESSION 5 -   THERMAL-VACUUM TESTING FOR SPACE APPLICATIONS 
Chair: Keith Fields - NASA JPL 
Co-Chair: Brent Nielsen - Northrop Grumman 

Extreme Temperature Thermal Vacuum Testing of the Solar Probe Plus Radiator     293
Chris Drabenstadt - The Johns Hopkins University Applied Physics Laboratory  

Solar Probe Plus Array Cooling System T-Vac Test     330 
Carl Ercol - Johns Hopkins University Applied Physics Laboratory 

Test Methods of Thermal Vacuum Testing for BepiColombo Mercury Mission     340
Georg Deutsch - European Test Services  

JWST Integrated Science Instruments Module Cryo-Vacuum testing at GSFC     308 
Calinda Yew - NASA Goddard Space Flight Center  

SMAP Spacecraft Environmental Testing     317 
Keith Fields - NASA JPL  



SESSION 6 -    NOVEL TESTING REQUIREMENTS & APPROACHES 
Chair: Jeff Kegley - NASA Marshall Space Flight Center 
Co-Chair: Mary Lobo - NASA Glenn Research Center 

Development of a �old, Dry IR �amera for a �igh �ltitude Balloon 	light      184
Bruce Williams - The Johns Hopkins University - Applied Physics Laboratory 

Design and Optimization of Structure of a 1-U Pico-Satellite     201
Aniket Marne - College of Engineering University of Pune - India 

New Challenges in the Ground-based Technology for Simulated Planetary Environmental Testing         213
Jacob Kleiman - Integrity Testing Laboratory Inc  




