NNA08260133Q-AMG

Statement of Work for Thermal Vacuum Chamber

Scope of Effort:

As part of upcoming Ames Research Center Thermal Protection System Space Technology Division laboratory efforts, including overall system environmental testing, NASA has identified the need acquire a Thermal Vacuum Chamber (TVC). Vendors are encouraged to propose efficient, economical designs. A refurbished chamber is acceptable, provided all system requirements are met and all subsystem functional equipment (i.e.pumps, motors, controls, sensors, relays, etc.) are new and unused.

Tasks:

1. The contractor shall provide a thermal vacuum test chamber system which meets or exceeds the following criteria:

1. Unobstructed internal volume shall accommodate a cylinder, 3 feet in diameter

by 3 feet long.

2. Chamber material shall be Stainless Steel.

3. Minimum working pressure limits are full vacuum to +1 psig.

4. TVC shall fully comply with ASME Boiler and Pressure Vessel Code, Section

VIII, Division 1 or 2. Chamber must be “U” stamped and a U-1 or U-2 data report for the chamber must be filed with the National Board of Boiler Inspectors.

5. Piping attachments to the chamber shall comply with ASME B31.3. All pipe

welding shall be performed by welders certified to ASME Boiler and Pressure

Vessel Code, Section IX. Welding shall be accomplished under the vendor’s “U” stamp program.

6. Spot radiographic examination and 100% dye penetrant inspection shall be

performed on chamber welds in accordance with ASME Boiler and Pressure

Vessel Code, Section VIII, Division 1 or 2 and ASME Boiler and Pressure Vessel Code, Section V.

7. Vendor to specify number of allowable vacuum cycles for the chamber and

obtain NASA concurrence/approval. Each cycle is measured from atmospheric pressure to full-vacuum and return.
8. Vendor to specify minimum design metal temperature of chamber and obtain NASA concurrence/approval.

9. A lift plate relief device shall be included as a nozzle attachment to the chamber.  The nozzle shall be no less than size NPS 4.

10. At least three 8 inch ports shall be provided in chamber walls. Locations shall

be identified by the supplier and approved by NASA. At least one will be a viewing port, which provides an unobstructed view of the center of the test section. Window material and design shall support a factor of safety against breakage or failure of at least 10, regardless of chamber working pressure. Remaining ports may be blanked off for future use.

11. At least one 12 inch port shall be provided in chamber wall. With cover removed, the port shall provide an unobstructed view of the center of the test section. This 12 inch port shall be blanked off for future use.

12. The TVC shall incorporate a 100 to 150 watt average heat rejection capacity

(150 watt heat rejection capacity preferred).

13. TVC structure shall support a 450 kg load, either suspended from the chamber’s ceiling or supported by the chamber’s floor. Support provisions shall isolate test article from thermal and vibratory loads induced by chamber walls, ceiling, and

floor. Support provisions shall sufficiently restrain test article from impacting

chamber structure in the event of local seismic activity or other externally induced motion.

14. TVC test section shall be capable of supporting a class 1000 (ISO 6) clean room environment. TVC test section design shall simplify cleaning of interior surfaces.

15. Chamber thermal control features, including thermal sensors placed at 8 to 16 locations within the chamber test section, shall be dually redundant.

16. Chamber shall be configured with a 128 channel data acquisition system.Eleven 25-pin bulkhead connectors will be installed in chamber wall/electrical interface panel to facilitate data acquisition system integration with test articles.

As appropriate, two to three of those connectors shall be T-type connectors, wired to chamber thermal sensors in order to feed chamber temperature data to the data acquisition system. Data acquisition system functionality will be constructed around National Instrument’s LabView application.

17. A power interface bulkhead connector, including at least 10 pinouts for test

article power, shall be installed through the chamber wall/electrical interface

panel.

18. Additional bulkhead connector interfaces through the chamber wall/electrical interface panel include 2 BNC connectors for video telemetry, 3 Type N connectors for RF input/output, one RJ-45 connector for Ethernet communication, one RS-232 connector for serial data transmission, and at least 2 USB connectors, also for serial data transfer.

19. Redundant pressure and gas measurement capabilities shall be included in TVC design. A residual gas analyzer, a quartz micro-balance, oxygen sensors, and

high vacuum gauges (such as ion gauges) shall be utilized. Provisions for

transmitting chamber pressure data to the data acquisition system shall be

provided.
20. TVC design shall include provisions for nitrogen purge and nitrogen venting,

used for temperature control and/or atmospheric control purposes within the test

chamber. Chamber repressurization features shall provide a means of avoiding

condensate formation within the chamber’s test section. Safety aspects associated with nitrogen purge and nitrogen venting must be addressed and documented.

21. TVC design shall include interior lighting that provides illumination of the entire chamber interior. Each light source shall be independently controlled and

scalable. Options to produce light levels which replicate Solar spectra at 1.3kw/m2 shall be proposed and implemented, if approved by NASA. Lighting control shall provide for programmable operation, including variable adjustment of intensity and an independent means for measuring and relaying light intensity level feedback. Provisions for transmitting lighting intensity level data to the data acquisition system shall also be provided.

22. TVC design/fabrication detail and analyses shall be provided to NASA for

approval, prior to chamber fabrication.

23. All quality assurance/quality control records shall be provided to NASA for approval, prior to delivery and acceptance of TVC Performance.

24. Empty TVC evacuation from atmospheric conditions shall provide vacuum pressure of 10-7 torr within two hours. One hour empty chamber evacuation from atmospheric conditions to 10-7 torr is desired. Vacuum performance shall be achievable throughout the working temperature range of the chamber.

25. Working temperature limits within the TVC test section shall be -190oC to +150oC.

26. Temperature control within the chamber’s test section shall be capable of controlling temperature variation to +/- 2oC, regardless of set point temperature and location within the chamber’s test section.

27. Capability to provide a TVC test section temperature gradient of 3oC per minute is desired, regardless of flux in temperature (heating or cooling). However, the ability to program and control cooling/heating rates, pressurization/depressurization rates, and allowable temperature distribution within the test chamber is desired.28. The vendor shall provide TVC electrical power and installation requirements.
2. The contractor deliver and install the chamber at NASA Ames Research Center.

The contractor shall provide specifications of power and mounting for preparation by the government in advance of delivery.

3.  The contractor shall perform an integration systems test (IST) after TVC installation demonstrating the operational test chamber environmental limits of the system.

4. The contractor shall provide 4 days of training on the operation and maintenance of the system.

Deliverables:

a. Design/fabrication/assembly drawings (both hard copies and soft copies in

native AutoCAD or SolidWorks format), due date to be negotiated with vendor

b. Chamber structural and thermal analyses, including proposed total number of allowable vacuum cycles and proposed minimum design metal temperature for chamber, due date to be negotiated with vendor.

c. Chamber material certifications, due date to be negotiated with vendor.

d. All chamber inspection reports, due date to be negotiated with vendor.
e. U-1 or U-2 data report, filed with National Board of Boiler Inspectors, due date to be negotiated with vendor.

f. Chamber test plan, due date to be negotiated with vendor.

g. Chamber test report, due date to be negotiated with vendor.

h. Record of as-built changes to approved chamber design, due date to be negotiated with vendor.

i. TVC, due date to be negotiated with vendor.

j. TVC operations and maintenance manual, including chamber physical and performance specifications, due date to be negotiated with vendor.

Milestones / Schedule:

1.  The vendor shall deliver the TVC to NASA Ames 120 days after award.
2.  The vendor shall perform the TVC IST no later than 4 weeks after installation.

