SPECIFICATIONS AND ATTACHMENTS

SPECIFICATIONS 

Section 1.
Introduction

As a precursor to the development of electronics and hardware for missions to Venus and other extreme environment planets a suitable test chamber will be required.  The demands of high pressure and elevated temperature are compounded by the various gas species that exist within the stratified layers of their atmospheres.

Existing chambers that have met these requirements have been limited in the internal volume for which test articles can be placed.  Based on proposed power sources and onboard electronics packages a minimum envelope of the test chamber has been established. 

A necessary component of the testing will be to evaluate the system components in high vacuum conditions during the in space flight.  Current plans are to connect a roughing pump / turbo molecular pump system to the test chamber’s central nozzle.

Part of the nature of the testing to be conducted is to evaluate the materials of construction of the future landers and their sub-systems.   Currently knowledge of materials indicates that Inconel will be a suitable match for the gas species involved.  As testing progresses the developments may lead to a different material selection.   To allow for this possible adjustment the use of a removable liner to the test chamber will be necessary.  The liner will not be a pressure retaining component but will act as protection to the pressure containment.

Due to the high cost of Inconel and other super alloys the use of a liner will have the added advantage of reducing overall material costs.

Section 2.
Scope

A proposed vessel sketch (Attachment 1) is provided coupled with the ASME Code Calculation (Attachment 2) that sized the components for the operating conditions in the example vessel.  This set of calculations will provide the basic geometry of this horizontal vessel.  Entry into the chamber is not to be obscured as to allow the maximum envelope for the test article placed within.  (Note: Other configurations may meet these requirements and can be proposed by the Offeror as an alternate design.)   

Additional drawings are attached to illustrate a separate liner that will be inserted into the chamber.  The tube extensions on the liner are seal welded to the exiting vessel penetrations.  The 36 in. OD end of the liner will be seal welded to the stainless steel shell.  The Inconel disc on the closure flange will be seal welded.  A tapped vent hole shall be provided in the flat head and blind flange for venting of trapped air. Two support rails shall be included to the interior of the liner that will support a platform and test article.  The platform (and test article) are not a part of this requirement and will be furnished by others.

A standard support saddle design for the main shell shall be included and is depicted in the attached sketches.  (Note: the Contractor may propose an alternate design in their offer.  Any alternate design proposed is required to be agreed to and approved by NASA before it is fabricated.)   The closing head / end cap shall have support lugs for mounting onto a trolley.  The trolley configuration and supporting rails are not a part of this requirement and will be furnished by others.

The openings shown are the minimum accepted quantity.  The nozzle in the end closure shall be co axial to the nozzle in the opposite end of the chamber.

If not originally proposed, any subcontracting of the fabrication of the vessel or liner, shall require advance notification to and acceptance by NASA GRC prior to a subcontractor beginning any fabrication efforts.

Section 3.
Applicable Documents

The vessel shall be designed and constructed to the rules of the ASME, Section VIII, Division 1, that is current at the time of contract date of award.

Section 4.
Technical Specification

The vessel shall be fabricated to the following requirements:

Process Gases




CO2

96.5 per cent






N2

  3.5 per cent






SO2

 150 ppm





Ar

   70 ppm





H2O

   20 ppm




CO

   17 ppm




He

   12 ppm




Ne

     7 ppm




HCL
        0.1-0.6 ppm




HFL
0.001-0.005 ppm


Internal Pressure

Shall be designed to:
  
1500 psig

Anticipated Operating: 
1350 psig

External Pressure

Shall be designed to:
15 psig

Anticipated Operating:




5.0 x 10-7 (superscript -7) Torr



Helium Leak Check




5.0 x 10-9 std cc/sec of helium

Internal Load

Shall be capable of supporting test articles up to 2,500 lb. distributed load and 500 lb. supporting platform during chamber operations.  

Temperature

Shall be designed to:  

1000 degree F

Anticipated Operating:
  932 degree F

Shell Geometry


Internal Length
48.0 inches   minimum.


Internal Diameter
36.0 inches   minimum.

Liner

A separate Inconel liner shall be inserted into the chamber.  The tube extensions on the liner shall be seal welded to the exiting vessel penetrations.  The 36 in. OD end of the liner shall be seal welded to the stainless steel shell.  The Inconel disc on the closure flange shall be seal welded.

0.125 minimum liner thickness     

Blind Flange


Shall have a lifting lug at the 12:00 position located on the rim.

Materials of Construction shall be as follows:


Shell

SA-240, 304 Stainless Steel


Flat Head
SA-240, 304 Stainless Steel


Body Flange
SA-240, 304 Stainless Steel


Blind Flange
SA-240, 304 Stainless Steel


Liner

SB-443, 625 Inconel

Openings / Nozzles

1500 lb. Class Mating Field Flange



Flat Head



Central Nozzles
4” Nom. P.S.

Qty. 1



Radial Nozzles
3” Nom. P.S.

Qty. 6

Closing Flange



Central Nozzles
4” Nom. P.S.

Qty. 1



Radial Nozzles
3” Nom. P.S.

Qty. 1

Welding 

120 grit finish of all the welds. 

Lifting Lugs

Bolted / removable lifting lugs shall be provided.

Support Saddles

(2) Stainless steel support saddles (1) fixed, (1) floating shall be permanently mounted to shell.

Shall support vessel, test article (2500 lbs.) and support platform (500 lbs.).

Surface Finish

Inner surface of shell assembly shall be free of all weld spatter and alcohol wiped to completely remove all machining oils or fluxes.

Inner and outer surfaces of liner shall be free of all weld spatter and alcohol wiped to completely remove all machining oils or fluxes.

Section 5.
Quality Assurance and Safety

The Contractor shall furnish their ASME Code Calculation within 4 weeks after award to NASA for approval prior to beginning fabrication.   

The Contractor shall not commence fabrication until submittal and approval of fabrication drawings giving locations of nozzles, support saddles, component thicknesses, center of gravity and weights.  The fabrication drawings shall be furnished to NASA for approval within 4 week after award.  

The Contractor shall furnish their Mill Test Reports for materials of construction of pressure vessel at time of shipment.    

The Contractor shall furnish Radiography reports at time of shipment.  

Inspection Hold Points

The Contractor shall furnish a notification to NASA 1 Week prior to each listed event to allow onsite inspection by NASA Glenn designated representative(s) (anticipated to be 1 Government person and 1 Government support service contractor).

Inspection of head, shell and flange assembly prior to insertion of liner.


Witness of ASME hydro test.


Witness of helium leak check.

SHIPPING

The Contractor shall ship the vessel with all ports, nozzles or openings having plywood covers lined with plastic sheeting and providing a weather tight seal.

The weight of the vessel and C.G. shall be stenciled on the vessel.  

The vessel shall be tarped at all times during shipment.

Section 6.
Reports, Data and Deliverables

One stainless steel vessel with Inconel liner shipped to NASA Glenn Research Center, Cleveland, OH not later than 18 weeks after Contractor receipt of NASA’s approval to fabricate (anticipated to be within 5 business days of Contractor’s submission to NASA of their Drawings.) 

ASME Code Calculations
Four weeks ARO

Drawings to NASA 

Four weeks ARO

The awardee shall deliver the production (As Built) drawings to the Government with Unlimited Rights in accordance with the clause 52.227-14 attached hereto.

Radiography reports.

At time of shipment.

Hydro Test Report

At time of shipment.

Helium Leak Test Certificate
At time of shipment.

ASME Forms
U-1, U-1A
At time of shipment.

Section 7  ATTACHMENTS 1 AND 2

NASA design and details are attached hereto and made a part hereof.  These may be viewed in the Attachments portion to these specifications.  Drawings and documentation provided herein are “Concept” drawings and not production drawings.
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Test Chamber with bolted end cover.

Weld neck flanges shown is not a part of this requirement and will be supplied by others.
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Inconel Liner with tube extensions.
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Test Chamber with support saddles.
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Main Shell
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Attachment 2

Welded Flat Head
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Body Flange
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