RFI Content Instructions                        NNC08ZCH034L                     Attachement 1
At a minimum, the RFI response should include the following:
1. A statement indicating your company’s interest in supplying the propellant tank simulators.

2. Information about suppliers’ ability to hold tolerances as related to the dome geometry. Discuss the supplier’s approach to process control and inspection to verify compliance with tolerances and documentation of such.
3. The impact of surface treatments on the delivery schedule and cost. Discuss the supplier’s process controls regarding surface treatments.
4. Information about transportation limitations on goods in the size range specified shall be addressed. Please describe the supplier’s approach and experience with packaging, handling and shipping of subject hardware. 
5. Proposed delivery schedule. A cost for off site storage.

6. A complete cost estimate.
7. Suppliers shall discuss the cost impact of expediting deliveries.  

8. A summary of relevant experience and history of your company.

9. A point of contact at your company.

10. Material availability.

11. A statement/list of additional specifications and/or requirements not included in this RFI that will be necessary in the formal solicitation.
12. The supplier’s typical documentation that would be delivered with the hardware (e.g. build papers, travelers, inspection prints, change orders, discrepancy reports and dispositions). Is the supplier ISO certified, or equivalent?

Additional information to consider in the RFI response includes:

13. The ability to supply material certifications, and the associated impact on cost and schedule.

14. Alternative methods of design or construction that may satisfy the performance requirements of the cryogenic propellant tank surface simulators.

15. Conceptual design of the cryogenic propellant tank surface simulators.

16. Preliminary calculations to verify the design concept(s).

17. Suggested material specifications associated with the design concept(s).
18. A suggested time frame to allow for an accurate and detailed response to a Request for Proposal.

19. Address the ability of the vendor to build to consensus code(s) (ASME B&PVC Section VIII, ASME B31.3, etc.). Include cost and schedule impacts.
20. Which requirements are cost and schedule drivers?
21. Alternative surface treatment procedures, with associated cost and schedule.

22. List recommended verification processes to be completed by the vendor (e.g. helium mass spec, pressure testing, etc.).

23. All other information that your company considers to be pertinent to this activity.
Cryogenic Propellant Tank Surface Simulator Definition
There are two distinct propellant tank surface simulators. Test article TD01 will require simulation of the liquid hydrogen (LH2) tank top, which is in contact with ullage gas and is a conductive path to wetted tank surfaces below.
Test article TD02 will require simulation of the liquid oxygen (LOX) tank bottom, which is completely in contact with cryogen on the pad. A liquid nitrogen flooded simulator will be considered a close approximation. Additional spray on foam insulation (SOFI) will be installed at NASA Marshall Space Flight Center (MSFC) to make up the difference between the simulator’s 77 K surface temperature and the expected 90 K surface temperature.
Dome Geometry
The LH2 tank surface simulator is 216.50 inches in diameter, 76.54 inches tall (Figure 1). The surface is elliptical with a curve definition as follows:

X|max = 108.25 (edge-to-center)

Y|max = X|max / √ 2 = 76.54
Xt = X|max x COS(t)
Yt = Y|max x SIN(t)

There is an adapter flange, upper surface 12 inches above the tank simulator edge, with a 108.813 bolt circle containing three hundred twenty 0.350 diameter through holes. This flight design may be simplified for the TD01 test article by truncating the dome geometry at the flange interface and approximating the continuation with a cylindrical ring. This outer flange will bear the weight of the TD01 test article.
The LOX tank surface simulator is a 108-inch hemisphere truncated 5.26 inches from center (Figure 2). It has two adapter flanges, one located 45.54 degrees from vertical to support the upper stage thrust cone and another near the external edge to support the external vehicle surface. As in the LH2 tank we will simplify the flange geometry while preserving, as much as possible, the thermal performance of this interface.
Surface Treatment
The aluminum surface treatment shall follow the general process used on the space shuttle external tank:

 

1. Alkaline clean -- Turco 4215

2. Rinse -- Deionized water

3. Deoxidize -- Oakite LNC

4. Rinse -- Deionized water

5. Forced air dry -- 110° F

6. Prime -- Super Koropon (variety 515-701 per MB0125-047)

Note: The above steps must be completed within 96 hours.

7. Cure -- Ambient cure for 16 hours  

TD01 Hydrogen Tank Surface Temperatures
The metal surface temperatures of the LH2 tank dome at steady state are expected to be 29 K at the rim and 44 K at its center. The spray-on foam insulation (SOFI) surface temperatures are expected to be 219 K to 248 K, respectively. This presented us with two options. Use a flooded wall and a thin SOFI layer to approximate the surface conditions (and to assess the SOFI properties) or supply gaseous nitrogen to the tank surface simulator at 219 K and regulate the flow to achieve an exit temperature of 248 K and forego the SOFI on the tank “external” surface. For the tank surface, the temperature gradient across the surface (inlet to outlet) shall be less than 20 K.
Insight into a preferred solution would be of interest.

The temperature at the flange interface needs to be close to 80 K.

TD02 Oxygen Tank Surface Temperatures
The metal surface temperatures of the LOX tank dome at steady state are expected to be 90 K across the surface (complete contact with liquid oxygen). Use of a flooded wall and slightly thicker SOFI should be a good approximation. For the tank surface, the temperature gradient across the surface shall be less than 15 K.
Facility Systems
The following is known about the test facility support systems.

1. Liquid nitrogen supply pressure 20-40 psig.

2. Supply line is 2-inch diameter schedule 10 stainless steel pipe.

3. A back pressure valve is set to maintain LN2 in cold wall with minimized flow rate.

4. AN fittings on supply and vent of test article are preferred.

Preliminary Schedule
August 29
Anticipated Contract Award

January 7
Final Delivery to NASA GRC of TD01 tank surface simulator
March 17
Final Delivery to NASA GRC of TD02 tank surface simulator
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FIGURE 1: Hydrogen tank top flange detail (flight design) and overall geometry. For dimensional reference only.
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FIGURE 2: Oxygen Dome Geometry details (flight design). For dimensional reference only.
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Thermal Development Tests (TD01/02)
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and mixing of compartment gases.
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leak (using He).



Thermal and P&HG are “prime customers” for tests



TVC and RCS subsystems may also have 

objectives on TD02

TD01

TD02


FIGURE 3: TD01 and TD02 relationship to the Ares-I spacecraft.
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FIGURE 4: Hydrogen dome metal temperature profile.


[image: image6]
FIGURE 5: Hydrogen tank insulation surface temperature profile.


















IU PDR Thermal Analysis Hot Case Results LH2 Dome TPS





IU PDR Thermal Analysis Hot Case Results LH2 Dome








[image: image8.png]


[image: image9.emf]External LH2 Dome Insulation Profile
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Thermal Development Tests (TD01/02)

Thermal Development Test Objectives 

		Corroborate analysis of predicted thermal environment in “closed compartments”.

		Corroborate computational fluid dynamics analysis of purge flow field. 

		Evaluate purge manifold’s ability to provide cooling and mixing of compartment gases.

		Evaluate HazGas ability to detect simulated H2 leak (using He).

		Thermal and P&HG are “prime customers” for tests

		TVC and RCS subsystems may also have objectives on TD02
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