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Summary
Thermal vacuum testing is an essential component of spacecraft testing, helping to ensure
launch survivability, improve satellite reliability, and establish a path to flight heritage. This
course seeks to provide an in-depth understanding of the goals and requirements of thermal
vacuum testing for satellites and satellite components, as well as establishing an educational
foundation of the science and technology involved in conducting thermal vacuum testing. By
making the underlying science approachable, this course will allow lab managers, engineers,
technicians, and mission planners to better understand test requirements and determine the
best methods to implement thermal vacuum testing.
The course will first provide an overview of typical satellite test requirements, and a
comprehensive review of vacuum bake-out, thermal vacuum cycling, and thermal vacuum
balance testing. This class will then provide a detailed framework of the vacuum science needed
to understand thermal vacuum testing. Finally, a review of vacuum and analysis hardware will be
presented with a goal of allowing course-takers to identify the test platform needed to achieve
both specific program requirements and overall mission success.

Learning Objectives
•
•
•
•
•
•
•
•

Give participants an overview of the fundamentals of thermal control testing,
science, and design for satellites
Describe existing in industry methods of thermal control which are used for satellite
thermal design
Discuss way of designing thermal control based on best industry practice
Hands-on experience in preliminary design and analysis of satellite thermal control
system using one of the CubeSat missions
Identify tools for improved CubeSat thermal management
Discuss turnkey TCS solutions with affordable tools and componentry
Discuss budget, analytics, and mission lifecycle
Insights on applications in a large and small sat environment

Who Should Attend
•
•
•
•

Thermal scientists
Satellite engineers
TVAC technicians/operators
Anyone with a stake in optimized satellite design and thermal science, design, and
involvement
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Online Course Agenda
TUESDAY, JANUARY 19, 2021 | CENTRAL TIME
8:45 – 9:00 am

Log in: Sound Check

9:00 am – 4:00 pm

Course Timing

12:00 – 12:30 pm

Break for Lunch
Introduction to Satellite Testing Requirements and Goals
• Thermal Vacuum (TV) Test Goals
o Verify Performance of S/C Components
o Verify Performance of S/C Thermal System
o Verify and Calibrate S/C Thermal Model
o Verify and Calibrate Thermal Model of Components
o GEO Vs LEO Vs Interplanetary
• Purpose of a Thermal Model
o Development
o Aging
• Use of the Thermal Model to Develop a Thermal Vacuum Test Protocol
o Modification of the Model – Mounting Interface
o Energy Sources and Sinks
o Expose S/C to Conditions Close to Flight and Exceed It
o Placement of Temperature Sensors
o S/C Orientation in The Chamber – Heat Pipes, Propellant Tanks, Loop Heat Pipe
• Type of The Test:
o System
o Survivability
o Functional
o Unit
o And More
• TV Chamber-In House for Cube Sats or Large–for GEO-Cadillac Vs Honda
• TV Shock Chamber
• TV Test Results:
o Verification of S/C Performance
o Verification of Thermal Model
• Calibration of Temperature Channels: A/D and D/A Conversion
Introduction to Vacuum Science and Hardware
• Overview of Vacuum Science and Modeling
o VPumping Conductance
o VSurface Outgassing
o VPumping of Heavy Gasses (Xe,Kr)
• Overview of Vacuum Hardware
o Generating Vacuum (Pumps)
o Flanges/Fittings
o Materials for Vacuum Use
• Understanding Thermal Transfer in Vacuum
o Common Thermal Control Surfaces
		
- Thermal Platens
		
- Passive Shrouds
		
- Active Shrouds
		
- Cold Fingers/Plates
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Online Course Agenda
Wednesday, JANUARY 20, 2021 | CENTRAL TIME
8:45 – 9:00 am

Log in and Sound Check

9:00 am – 11:30 am

Timing
•

•

•

Common Thermal Control Methods
o QTH Heaters
o Calrod Heaters
o Epoxy Heaters
o LN2
o GN2/TCUs
o Fluid Chillers
o High and Low Emissivity Surface Treatments
Common Test Metrology and Instrumentation
o Pressure Gauges
o Thermocouples/RTDs
o RGA
o TQCM
o Optical Witness Glass
Implementing Environmental Testing
o Out-Sourced Testing Services
o Establishing In-House Testing
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Instructors
Dr. Joshua Gurian
President, Rydberg Vacuum Sciences
As a physicist with more than twenty years of high vacuum experience, Joshua Gurian has
established himself as an expert in the design and construction of thermal vacuum test
solutions. In 2018, Dr. Gurian founded Rydberg Vacuum Sciences, Inc., a space simulation
systems manufacturer focused on providing high quality thermal vacuum environments tailored
to the needs of the small satellite community.
Since earning his PhD inphysics from the University of Virginia in 2010, Dr. Gurian has applied
his scientific knowledge and expertise towards a wide variety of complex problems, from novel
space simulation systems to advanced optical coatings for ground and space-based telescope
systems. Prior to founding RVS, Dr. Gurian was the Senior Scientist at Dynavac, leading their
Applications Lab to develop meaningful solutions to customers’ most pressing technical
challenges.

Dr. Boris Yender

CEO & Principal Consultant, YSPMM LLC
Dr. Boris Yendler is expert in thermal terrestrial and space applications. He has 30+ years of
experience as a thermal engineer, developing methods for thermal management of different
systems including spacecraft platforms. He is CEO and founder of YSPM, LLC, a consulting
engineering company that provides engineering services to satellite operators and manufactures
including propellant gauging, thermal and propulsion systems support, etc.
Currently, Dr. Yendler is working on several space missions including smallsat Lunar IceCube
(Morehead university and NASA), landing BereSheet (Israel) spacecraft on Moon surface, GEO
communication smallsat (Astranis), reliability of individual flying vehicle (Armada E), etc.
Dr. Yendler is teaching satellite related courses at different universities and military installations,
including but not limited to Purdue University, Morehead University, Tokyo Institute of
Technology, Wright-Petersen AirForce base, etc.
Prior to YSPM, Dr. Yendler has worked as a thermal engineer at Lockheed Martin Corp. (LM) for
almost 20 years. Dr. Yendler worked successfully on different commercial and government
programs. Prior to Lockheed Martin, Dr. Yendler held post –doctoral position at NASA Ames,
participating in developing methods of growing plants in space station ”Mir”.

www.lrainstitute.com

|

1-888-305-0392 | questions@lrainstitute.com

LRA Institute | 6400 S Fiddlers Green Cir., Suite 1620 | Greenwood Village, CO 80111
www.lrainstitute.com | 1 888-305-0392 | questions@lrainstitute.com

Page 5

Introduction to Thermal Vacuum Testing and Vacuum Science in the Aerospace Industry
January 19-20, 2021 | Online Course

Instruction Methods
PowerPoint presentations and open discussion will be used

IACET Credits
EUCI has been accredited as an Authorized Provider by the International
Association for Continuing Education and Training (IACET). In obtaining this
accreditation, EUCI has demonstrated that it complies with the ANSI/IACET
Standard which is recognized internationally as a standard of good practice.
As a result of their Authorized Provider status, EUCI is authorized to offer IACET CEUs for its
programs that qualify under the ANSI/IACET Standard.
EUCI is authorized by IACET to offer 0.6 CEUs for the course

Online Course Delivery & Participation Details
We will be using Microsoft Teams to facilitate your participation in the upcoming event. You do not need to
have an existing Teams account in order to participate in the broadcast – the online course will play in your
browser and you will have the option of using a microphone to speak with the room and ask questions, or type
any questions in via the chat window and our on-site representative will relay your question to the instructor.
•
You will receive a meeting invitation which will include a link to join the meeting.
•
Separate meeting invitations will be sent for the morning and afternoon sessions of the online
course.
o
You will need to join the appropriate meeting at the appropriate time.
•
If you are using a microphone, please ensure that it is muted until such time as you need to ask a
question.
•
The remote meeting connection will be open approximately 30 minutes before the start of the
online course. We encourage you to connect as early as possible in case you experience any
unforeseen problems.

Requirements for Successful Completion
You must be logged in for the entire presentation and send in the evaluation after the online course is
completed.
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Registration Info...

Please Select

Register online
www.LRAinstitute.com

INTRODUCTION TO THERMAL VACUUM TESTING AND
VACUUM SCIENCE IN THE AEROSPACE INDUSTRY ONLINE
COURSE: JANUARY 19-20, 2021: US $1,195 (Single Connection)

OR
PACK OF 5 CONNECTIONS: US $4,780 (20% Discount)

Mail Directly To:
LRA Institute
6400 S Fiddlers Green Cir., Suite 1620
Greenwood Village, CO 80111

PACK OF 10 CONNECTIONS: US $ 8,365 (30% Discount)
PACK OF 20 CONNECTIONS: US $14,340 (40% Discount)
Please call us at 888.305.0392 if you have any specific questions
on the volume discounts.

phone: 1-888-305-0392

* all other discounts do not apply to license packs

See page 6 for online course delivery and
participation details

email: questions@lrainstitute.com

How did you hear about this event? (direct e-mail, colleague, speaker(s), etc.)
Print Name		

Job Title

Company
Address
City

State/Province

Phone		

Zip/Postal Code

Country

Email

CREDIT CARD INFORMATION
Name on Card		

Billing Address		

Account Number		

Billing City
Security Code (last 3 digits on
the back of Visa and MC or 4
digits on front of AmEx)

Exp. Date

OR Enclosed is a check for $

Billing State

Billing Zip Code/Postal Code

to cover

registrations.

Substitutions & Cancellations
Your registration may be transferred to a member of your organization up to 24 hours in advance of the event. Cancellations must be received on or
before December 18, 2020 in order to be refunded and will be subject to a US $195.00 processing fee per registrant. No refunds will be made after
this date. Cancellations received after this date will create a credit of the tuition (less processing fee) good toward any other LRA Institute event. This
credit will be good for six months from the cancellation date. In the event of non-attendance, all registration fees will be forfeited. In case of course
cancellation, LRA’s liability is limited to refund of the event registration fee only. For more information regarding administrative policies, such as
complaints and refunds, please contact our offices at 1 888-305-0392 . LRA reserves the right to alter this program without prior notice.
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