ETL T-Vac Informational Requirements

The following is an outline of information to be provided so that the ETL can schedule a thermal vacuum or temperature test, prepare a cost estimate, open a service order, prepare a test procedure, and conduct your test.

1.
Type of test


A.
Temperature (no vacuum)


B
Thermal vacuum bakeout



i.
Contamination Control




a.
Time and temperature only 



b.
Quartz Crystal Microbalance (QCM) required 


ii.
Planetary Protection bakeout – provide minimum and maximum temperature requirements. Need durations at specific temps too?

C.
Thermal vacuum



i.
Qualification (non-flight hardware)



ii.
Proto-flight (flight hardware)



iii.
Flight Acceptance (flight hardware)


D.
Thermal balance



i.
Thermal development or thermal characterization test (non-flight hardware)



ii.
Instrument or spacecraft thermal balance test (flight hardware)
2.
Name of project

3.
Test Article description

A.
Name (please define acronyms)


B.
Drawing/Part Number


C.
Size (x, y, z)

D.
Weight


E.
Number of test articles

4.
Account and task number

5.
Test schedule 

A.
When will this test be started?

B.
How long is it expected to last?


C.
Will 24-hour coverage be required and does the project have the resources to staff the test 24 hours/day?


D.
Timely notification to ETL of test start delays several weeks is preferred (as soon as you know) to free reserved chamber for use by other project customers and facilitate test support planning by ETL staff (i.e., specify advanced notice preferred by ETL).

6.
Cog E

A.
Name


B.
Badge number


C.
Office phone number


D
Cell Phone Number

7.
Funds cognizant manager to authorize the test if the cost exceeds the signature authority of the Cog E ($10K).

A.
Name


B.
Badge number


C.
Office phone number


D
Cell Phone Number

8.
Test profile


A.
Temperatures



i.
Shroud and Heat exchanger temperatures



ii
Test Article temperatures




a.
Minimum temperature requirements (Planetary Protection bakeouts)




b.
Do not exceed temperatures (high and low limits)


B.
Durations of soaks and functional tests

C.
Ramp rates of test article preferred/Maximum

D.
Vacuum requirements or atmosphere (Gn2 or CO2 at 8 torr)

E.
Will solar simulation be required, and if so, what intensities and beam diameters are 


required? 

F.
Will solar mapping be required to ensure beam spatial uniformity or spot mapping to 


detect possible reflection/focusing issues for either a portable solar simulator for a 


smaller chamber or the Xe arc lamps for the 25’?
9.
Description of how test articles will be mounted in chamber

A.
Heat Exchanger(s)

B.
Support fixtures (grill, shelf, pedestal, frame, cart)

C.
Suspended

D.
Who will be installing the test hardware into the chamber?
10.
ETL Instrumentation requirements


A.
Thermocouples (TC)


i.
Number required for monitoring test article and fixture temperatures



ii.
List of TC names for Thermal Data Acquisition System (TDAS)



iii.
Table of TC warning and alarm levels for TDAS



iv.
Drawing showing TC locations



v.
What type and gage TC will be required (26 ga Type E Std)?

B.
Electric heaters


i.
Number of power supplies to be provided



ii.
List of heater names for TDAS



iii.
Drawing showing heater locations



iv.
Will current limiting at power supply and in TDAS s/w be needed to prevent 



heater shorting by accidental large-current inputs?



v.
Do the standard ETL power supplies (75 W, 100 V at 0.75 A) meet your heater 



power needs? If not, is customer bringing own power supply with expanded 



capability or expecting ETL to obtain (rent?) them?


C.
PRTs



i.
Number of PRTs to be monitored



ii.
List of PRT names for TDAS



iii.
Drawing showing PRT locations



iv.
How many wires will be required for( two or four-wire) measurement?

11.
Contamination Control (CC) requirements
The cognizant test engineer should review all materials to be used during the thermal vacuum test.  Under vacuum, different materials have various outgassing rates, having the capability to contaminate a vacuum chamber.  To assist in determining if all test materials are vacuum compatible and their outgassing rates, refer to NASA’s Outgassing Database    http://outgassing.nasa.gov/cgi/uncgi/sectionc/sectionc.sh .   All materials used during a test, within the thermal vacuum chamber, should be reviewed by a Materials and Contamination Control Engineer.  They’re expertise will determine if materials used are vacuum compatible.  


A.
Has Contamination Control approved the materials used in the Test Article?


B.
Is a pre-test bakeout required for GSE cables and/or fixtures?


C.
Quarts Crystal Microbalance (QCM) requirements (from Contamination Control)


i.
Test article temperature during sample


ii.
QCM temperature during sample



iii.
Pass/fail QCM Hertz/hour requirement


iv.
Identify approximate QCM location will special mounting or suspension 




provisions be required? 


D.
Is a pre-test chamber bakeout and baseline QCM sample required?

E.
What is the name of the Contamination Control engineer supporting this project?

12.
Planetary Protection (PP) requirements

A. 
What is the minimum temperature required?


B. 
What is the do-not-exceed temperature limit?


C.
What is the soak duration requirement?


D.
What is the name of the PP engineer supporting this project?

13.
Is the test article ESD sensitive?

14.
How many bulkhead cable feed through connectors will be required to support the operation of the Test Article? What size and type of connectors will be required?  (The project will be required to supply their own bulkhead feed through connectors and mounting plates.)

15. 
Viewing options;

A.
None required

B.
Video camera & recording

C.
Window for viewing
16.
Will a vacuum failure relay be required to kill high voltage to the test article to prevent corona discharge in the event that the chamber pressure rises above 5 x 10-5 torr?

17.
Is a test plan available? If not, when is the planned release of the draft test plan?
18.
Has an Environmental Test Authorization Summary been approved by Reliability Engineering?
19.
Special requirements (i.e. Liquid helium cooling, carbon dioxide atmosphere…)
20.
What special plumbing requirements are for the customers own shroud etc… (e.g., a multi-faced box where each panel is operated at a different temp to properly simulate in‑flight thermal loads)

21
Any special barriers required around open chamber doors (e.g., curtains, HEPA filters) to ensure CC/PP compliance?

